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STANLEY 
High Grade Tools for Electricians 

.J 

STANLEY CONCEALED RATCHET 
Nos, 911, 921 

Sweep, in., . 6 s· 10 12 14 

~' 

I 

STANLEY BOX RATCHET BRACES 

Sweep, in., 6 
Noa. 913, 919, 923 

8 10 12 H 

STANLEY EXTENSION BIT HOLDER 
Any length or combination will follow up a ¾ inch bit. 

.l!ios, 1, 2 
Sizes, in., 12 16 18 20 24 30 

SCREW DRIVER BITS 
Forged from crucible steel, full polished and oil tempered. 

Blades, _in., )( ~'i-a ¾ ¼ ¾ }.( 
Length, m., 4¼ 4U' 5 5 5 6 

If ;your dealer does not have thern, -write us direct. 

Our Catalogue, illustrating our full line, upon request. 

No. 2, 

THE STANLEY RULE & LEVEL COMPANY 
NEW BRITAIN, CONN., U.S.A. 
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WHAT kind of luck do you have trying to get fine results from varnish or shellac? 
Did you ever get hold of a varnish that would dr.1 hard in half an hour 

and wouldn't show scratches and heel prints? • • 
Did you ever see a shellac that wouldn't lap, pull or crawl before you could get it 

spread? 
Varnish is too long at it. Everything has a chance to stick to it and spoil all hope 

of a fine polish. 
Shcllac---:-spite of all you can do-dries too quick. Gets a mottled look, consid­

erably worse than no finish. But try Under-Lac. 
You' 11 have a finish that will do your heart good: 

Brilliant, lasting-all the fine effect of expensive, hand­
rubbed work, with little cost and no trouble. 

Under-Lac 
is made from pure gums and denatured alcohol. 

. Is easily and .quickly applied with no lapping, 
pulfo1g or crawling. Dries hard in a half hour and 
won't show marks. 

Use it wherever you would use shellac or 
varnish.. With more artistic effect and at /u.r ex­
pense. Over stain, dye, filler or on bare wood. 

And it has aBsolutely no equal for preserving 
and beautifying linoleum, oil cloth, etc. 

A Test Package Free 
Send this coupon for a free sample of Under­

Lac. Prove what we say at our expe111e. Once 
use it and we know nothing can ever take its place 
for you. We are sure of the outcome if you just 
accept our free-test offer. Don't you think it's 
worth a two-cent stamp and· a minute's time-right 
now? Here•s the coupon. 

S. C. Johnson & Son 
Racine, Wis. 
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NOW READY 

A MARVELOUS WORI\ BY AF AMOUS SCHOLAR 

The Ridpath Library of Universal Literature 
Editor-in-Chief, JOHN CLARI\ RIDPATH. A.M .. LL.D. 

T HE last and greatest work of this eminent author; specially designed and compiled 
for the professional man, the busy man, and all lovers of the world's choicest 
literature. 

It gives the biography and bibliography of all the prominent authors of all lands 
and all ages, shoV1ring their trials, their successes, their ambitions, and their accomplish­
ments. 

Presents the masterpieces and selections from each author in an entertaining and instruc­
tive manner, so that the possessor of the library has at all times at hand the most complete 
literary reference work in the world. 

Contains a remarkable portrait gallery of world-renowned authors and illustrations of 
famous masterpieces of literature, by famous artists, comprising one of the most magnificent 
and notable portrait galleries in print. . 

The Index is pronounced cy literary critics to be the most perfect ever devised for ready 
reference. It includes an Alphabetical Index, Classified Authors' Index, Subject Index, 
Analytical Index, Bibliographical Index, Pseudonym Index. • 
.. It is the only complete Library of Universal Literature in print. 

The only roll call to which all great thinkers of all lands and all ages answer, "Here." 
In short, it is a monumental collection·of the trite, homely, beautiful, and rare productions 
of all the celebrated 

BIOGRAPHERS 
DRAMATISTS 
ECONOMISTS 
ESSAYIS'fS 

EXPLORERS 
filSTORIANS 
HUMORISTS 
JOURNALISTS 

NOVELISTS 
ORATORS. 
PHILOSOPHERS 
POETS 

SCIENTISTS 
STATESMEN 
THEOLOGIANS 
TRAVELERS 

More than 2,300 of the master writers of all lands and all ages and their masterpieces, 
condensed into one stupendous work of twenty-five magnificently bound and superbly 
illustrated volumes. . • 

This great work is now ready for distribution at the following special introductory prices: 
Classic Edition, Half Leather, $160.00. - • . •·· 
Renaissance, Full Leather, $200.00. . ~ . _ . ."';_. 
Terms, 10% discount for cash: or on moderate monthly pa)[IIlents. 
Sold by the publishers exclusively on subscriptiJn.. -

WHAT THEY SAY-A FEW BOSTON and PtHLADELPHIA TESTlrIONIALS 
"I beg to acknowledge receipt of the Ridpath Library of Universal Literature as per order. It is a highly.in­

structive, interes1ing, and valuable work. Condensing selections from all the leading authors saves time to the 
busy man, and produces volumes of solid interest that should be in every household." 

GEORGE W. ROYDHOUSE, President Northwestern National Bank, Philadelphia. 
"Behold I show. you a marvel ~"multum in parvo"!-) much in little, Ridpath's Universal Library, the cream 

of the Literature of all the ages.' . . 
HENRIETTA PAYNE WESTBROOK, M.D., Philadelphia, Pa. 

"I have recently had the pleasure of receiving and inspecting my Ridpath Library of Universal Literature. 
"It is a 'Library' indeed, and will prove invaluable to me and my little family through the years yet to come. 

Its size, scope and arrangement are very impressive. No collection of separate books could begin to compare 
with it in usefulness. It covers all time and all writers, even if they are relatively unknown, and the photo­
gravures, biographies! and selections make the work as a whole very desirable for all who wish to gain or to retain 
a broad ou tlock on ife.'' 

Dorchester High School. W.- L. ANDERSON, Head of Com'! Dept., Boston, Mass. 
"The Ridpath buught of you through the kindness of a friend was duly received. • 
"Great is the joy in renewing old acquaintances, scattered here and there in the world's vast literature. Faces 

become dim, thoughts well-nigh lost to memory and personalities faded in perspective, come home to me and 
mine, and lend an added charm to our home life. Many of them I should not meet again in this life if I had to 
hunt them up in the trackless labyrinths of the libraries. Occasionally, a new and charming acquaintance takes 
a seat among us and chats a while of things new and old to the boundless delight of every one. Think what this ' 
means to a family of childre.e in forming reading habits, developing a taste· for good literature and cultivating 
personal acquaintance with the great and good of all ages, through their likenesses and life-sketches. 

"Accept our united thanks for bringing such a joy and blessing within our reach." 
Editor, America,i jo,.mal of Crimonolog:;. REV. FRED. HENRY GILE, LL.B. and M.D., Boston, Mass._ 

WRITE TO-DAY FOR SAMPLE PAGES 

FIFTH AVENUE LIBRARY SOCIETY, 251 FIFTH AVE., NEW YORK, N. Y. 
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HOL TZER=CABOT RECEIVERS 
FOR WIRELESS OPERATORS 

Combine the finest acoustic properties with the longest possible wear 
and maximum amount of ease al).d comfort. Equipped with Leather 
Covered Adjustable Head Bands and H-C. "Solid Comfort" Pneumatic 
Cushions. Continental Code Card, 7 in. by 9 in., free with every order .. 

SEND FOR BULLETIN No. 20 B2 and NET PRICES 

Th H• It ( b t El t • ( BOSTON (Brookline,) MASS. e O zer= a O ec rtC Oe Western Branch, Chicago, Ill. 

WELLS PIPE TOOLS Special Offer 
Reel Wells Wrenches ere all 

tested before leaving 
our factory 

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

No. A WELLS PIPE TOOL SET 
1 Set STOCKS, eight pieces, ¼ in. to 1 in·. 
1 U.in. Pipe WRENCH, ½,in. to 1½in. 
1 No. 1 ROLLER PIPE CUTTER, ¼ in. to 1¼ in. 
1 No. 1 HINGED PIPE VISE, ¼ in. to 2½ in. 
1 OIL CAN 
1 lb. Can PIPE JOINT CEMENT 

Pecked in :Nicely Finished Hinged Chest 
PRICE 89.00 

Hotel Cumberland 
New York 

S. W. Cor. Broadway at 54th Street 
Neer 50th St. Subway Station end 53d St. Elevated 

Only N.Y. Hotel with Window Screens 

.J' )J,' . ;;~ "Broadway" cars 
·•·' ~1~ from 

~ Grand Central Depot 
.,,, ' pass the door 

~ New and Fireproof ~i. 
J,! Strictly first Class 

Rates Reasonable 

All Hardwood Floors 
and Oriental Rugs 

10 minutes walk to 

Twenty Theatres 

Transient Rates, $2.50 with bath, and up 
Excellent Restaurant Prices Moderate 

Send for Booklet 
Harry P. Stimson R. J. Bingham 

Formerly with Hotel Imperial Formerly with Hotel \\"ooclward 

WELLS PIPE WRENCHES 
1 8 in. WRENCH, ¼ !n. to ¾ ~.' P¥,'E, $0.67 
1 10in. " Yam. to 1 m. 0.76 
1 14 in. Ya in. to 1½ in. " 1.00 

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

ELECTRICITY 
Practically and Individually 

TAUGHT 
Our pupils actually handle the tools 

and machinery. 
Instructors stand beside them, di­

recting, criticising, end what is most 
important of all, showing them how 
to work. 

We slight neither Theory nor Prac­
tice. 

Ours is the only exclusively Electri­
cal School in the U.S. 

Day and Evening sessions. 
Visitors invited to call and inspect 

our school and equipment. 
Write or call for Prospectus. 

Ttie New York Electrical School 
39 ½ West 17th Street 

New York 
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Get ·Better ·Acquainted 
WITH "Y ANfiEE" TOOLS 

- •• °"~VANKl:tr"·- - • 
- AUTOMATIC DAIUJ" Nt41 . ' - . 

Let us send you our interesting book of 25 styles of high grade labor-saving Tools, that sell at 
reasonable prices, and interest any man who ever has occasion to use tools of any kind. The 
book is the embodi.ment of "Yankee" ingenuity, illustrated with photographic reproductions 
of the tools in use. It's worth having. A postal brings it to you if you say "ELECTRICIAN 
AND MECHANIC." Your dealer sells "YANH.EE" TOOLS. 

NORTH BROS. MFG. co. Dopt.E Philadelphia, Pa. 

HAVE YOU AN IDEA? 
If so write for our books: "Why Patents Pay," 
"What to Invent," 100 Mechanical Movements" 
and a Treatise on Perpetnal Motions - 60 illustra-
tions. All mailed free. . 

F. G. DIETERICH & CO., P~~tE~:J~rs 
WASHINGTON, D. O. 

Every Boy 
His Own Toy Maker 

lt tells you how to make Steam 
Engines. Photographic Apparatus, 

, • Windmills, Electrical Devices, and 
~ many otherthingi;. 200 illustration. 
• 64 large pages. Postpaid for 10c. 

KETT.EM.AN ELECTRIC CO. 
Toledo, Ohio 

Announcement! 

THE WIRELESS EQUIPMENT CO. 
OF BALTIMORE, MD., 

has taken o'ber the husiness of 
MR. W. C. GETZ 

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

ADDRESS Al:.L OOMMUNIOATIONS TO 

THE WIRELESS EQUIPMENT CO. 
WEST ARLINGTON, MO. 

WITH OR';_, WITHOUT MOTOR· DRIVE 

WE MANUFACTURE 

UPRIGHT DRILLS 
IN ALL SIZES 

20 in. Drill 
Square Base 

Complete 

If you want to know more about our line, which consists of Upright 
Drills, Gang Drills, Horizontal Drills, Lathes and Grinders, send for 
our complett!' catalog. 

ROCKFORD DRILLING MACHINE co., ROCKF~RD, ILL., U.S.A •• 
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46-20 Satisfied .,..ess Furnace 
Customers in th_e·u. s. 

Bought Our Heating Outfits o~ the Same Conditions 
We Now Offer YOU. If the Furnaces and Outfits 
had not been all we claim, and bad they not been 
easily and- properly installed under our simple, 
clear plans and directions, 

WE WOULD HAVE LOST A FORTUNE 
and Been Forced t~ Quit Business Years Ago. 
WE BACK OUR GUARANTEE WITH A FREE TRIAL UNTIL JAIi. 1910 

We will send you, dircctfrem our factory, a complete Hess furn:ic e 
beating outfit of best quality, all made to your mc:isur(:mcnts, fo f 
$25 to $100 less thon you can buy from dealers. We will supply 
plans and ditcctions for installin:, a.nd will loan you all necessary 
tools, so you, or nny b:indy man with tools, can put up the 
equipment easily. 

You may place the purchase price in the hands of your 
local banker, whow,11 hold it until Jan., 1910, while you 
test the heater. If the test is not satisfactory, ship the 
goods back to us. We will pay the return freight chaigcs, 
and the banker will refund your money. 

HEATS 7 OR B ROOMS 
The Leader No. 45 is economical. Will heat 7 or 8 rooms or a 
small church, school building, store, etc. 

Leader BURNS ANY FUEL 
No. 45 Besides ony kind of coal, gas or wood, any other fuel, such as 

chips, twisted straw, corn cobs, etc., may be utilized. 
Hess Steel Furnace FREE HEATING PLANS 

PRICE $4900 Send us n rough sketch of any buildini: you wish to heat and we = will have our experts prepare a simple, clear plan showing the best 
Delivered :iny Station Bast of arrangement of furnace, pipes and registers, for your building to•,. 

Omaha and North of Ohio River. getbcr with the exact cost to you of the complete outfit. 

PIPES AND REGISTERS EXTRA SEND FOR THESE BOOKLETS 
Our booklet• 'Modern Furnace Heating" contains nu• ""These Bear Witness'' gives the names of thousands of 
mcrous illustrations and clearly cxpbins every principle users of Hess Furna.cc Outfits, some of them, perhaps, 
Involved in furnace beating for any building". - • your neighbor.., to whom we refer. 

'Hess Warn,ing & Ventilating Co.,. 908 Taco,na Bldg. Chicago 

SAWS, TOOLS AND FILES 
MADE 
SOLD 
USED ON MERIT 

AND THE CONFIDENCE PLACED IN THE QUALITY AND EFFICIENCY OF THE 

BRAND 
SHALL BE AS WELL-DESERVED IN THE FUTURE AS IT HAS BEEN DURINC THE PAST 

SIXTY-NINE YEARS 

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

PHILADELPHIA, PA. 
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Would You 
Like to Own 
A GOOD RELIABLE 

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

able dies 13-16 diam., 5 Taps, I Die Stock, 7 in. long and 
Tap Wrench Die complete in polished case with velvet-lined 
cover. Swt post-paid lo a11y address on receipt o! 

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

THIS -FORGE 
$12.00 

For Experimental and Small Machine Work 

,,: 
~ 

. . 
\ 
' '•\ 
~ 

'\."!:3:; ... ~"~ 

l 

' J 

We have 10 styles of Forges $6.00 up for bench 
work, Manual Training Schools, etc. 

Many of the best schools use our Forges only. 
Write us for our Forge booklet. 

B. F. STURTEVANT CO. 
BOSTON, MASS. 

General Office and Works, HYDE PARK, MASS. 
Branch offices in all large cities 

Dr. ComplJell 
Prfnrlpal 

75{ 

NORMAL COURSES 
Our Home Study Courses for tea.cbers preporo 

for CertificCLtcs of every grnde. 
Special courses j n Pedagogy. Psycbolag7, Primary 

Methods nod Kindergarten. 
We aui1t in ,ccurin!] po:sltio111, 

O,·er one hundred Home Study Courses under 
Professors in IInn•nrd, Rrowu, Cornell ond lcnrl• 
iug colJegcs. 250 page catalog free.. Wrila ta•d•J· 

THE HOME CORRESPONDENCE SCHOOL 
Dopt. 79 Sprln fleld M■sa. 

Special High Potential 
AERIAL SWITCHES 
be~~;nei!i:i:e~~

1
~r1~

0
rt~

1
~~~-ess F~~t:~· 5~.?th 

grounding attachment forprotection from light• 
oing, For J]ext GO days 25 r~ off re.(?u1ar price, 
Send stamp for photo and particulars. 

J. S. WELTER 
P.O. Box 292 

Upper i"aodusky - - - Ohio 

WIRELESS RECEIVING OUTFIT 
NO. 24-A 

CO NS TR U er ED esp',cjallr for long-di~tance 
work, Usmg an ·ongma detector ·havmg a 

quick and easy adjustment tuner mounted in a novel 
manner, allowing exact position to be seen at a glance. 
Finished in highly polished mahogany, nickel-plate 
and hard rubber. 

TheseJ with many other novel features, make it an 
outfit wnich is probably the most efficient in use at 
present. Price 89.00. Illustrated circular on request. 

Made by 

HAROLD P. DONLE 
9 PHILLIPS ST., PROVIDENCE, R.I. 

Ferr on Detector 

This supersensitive instrument is mounted on:a 
polished Italian marble base 5½ in. x 3 in., gjving great 
stability, all metal parts are of-nickel-plated brass and 
a hard rubber handle controls the fine screw adjust­
ment. It is not burned out by the strongest signal 
and operates best without potentiometer or battery. 
Comparative tests on a galvanometer from actual 
wireless signals prove this detector to be unequaled . 
Price $5.00. 

A commercial operator voluntarily writes regarding 
it: 

"With it (Ferron Detector) I copied 'The Ci_ty of 
Memphis,' 765; 'B. N.' Boston, 850 miles; New York 
1056 miles and also Manhattan Beach while lying here 
at the dock. How is that for long distance? Over 
land too." 

An illustrated catalog of wireless apparatus of dis-. 
tinctive merit will be mailed upon request. 

CLAPP-EASTHAM CO. 
729 Boylston St. Boston. Mass. 

HENRY MORTIGE, 24 E. 21st Street 
Representative for Greater New York 

ELECTRIC EQUIPMENT CO. 
MCKAY BUILDING PORTLAND, ORE. 

\Vcstem Representative 

IN IGNITION TROUBLES 
FIRST test -yOu'rdry batteries and you U 
save a lot of fussing. This indicates in 
EITHER direction,"and Is ACCURATE. 
0 to 30 amperes, $3.00. 

"ECLIPSE" 
Battery· A1umeter 

[LDREDG[ ELECTRIC MFG~ CO. 
12 P.O. Sq., Springfield, Mass. 

UNITED WIRELESS 
TELEGRAPH STOCK has increased enormously 
the past year and further advances are certain. An 
established commercial enterprise. It has the indica­
tions r,f another Bell Telephone chance for money 
making. Full facts on request. 

NEW YORK SELLING AGENCY 
18 Broadway, New York 
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ELEC_TRICIAN AND MECHANIC 
INCORPORATING 

Bubier's Popular Electrician 
Amateur Work 
Building Craft 

PUBLISHED MONTHLY BY 

SAMPSON -PUBLISHING CO. 
BOSTON, MASS. 

F. R. FRAPRIE, M.Sc. Chem.! 
A. E. WATSON, E. E. Ph.D. Editors 
M. 0. SAMPSON 
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"OLIVER'; MACHINERY COMP ANY 

OLIVER "C" BAND SAW 
MOTO_R DRIVEN J 

MOTOR HEAD SPEED LATHES 
A SPECIALTY 

Nos. 10 to 20 Clancy Street 

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

Machinery and Small Tools 
FOR 

MANUAL TRAINING 
Special Catalogue in Preparation 

EVERYTHING HIGH GRADE 

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

We have them. 

BRANCH OFFICES 
OLIVER MACHINERY Co., Hudson Terminal, 

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

----NEW----

12" MANUAL TRAINING LATHE 

CL Retains all the good 
points of our well-known 

10 11 

but designed for larger 
work 

REED QUALITY and 
WORKMANSHIP 

WRITE US BEFORE DECIDING ON YOUR NEW EQUIPMENT 

F. E. REED COMPANY : Worcester, Mass 0 
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PRACTICAL ELECTRICAL TESTING 

TESTS WITH THE TELEPHONE RECEIVER AND BATTERY 

W. C. GETZ 

Electrical testing may be roughly 
divided into two general classes. The 
first class consists of the various tests 
made to find the nature of the trouble, 
or the condition of material under 
test; the second class of tests consist 
of those necessary to determine either 
the degree, position or intensity of the 
trouble, or certain standard data es­
sential in all electrical work. 

In this article we will only deal with 
the first class of tests and will therefore 
consider only such instruments as are 
required for this specific class. 

It has been the custom in the past, 
for. electricians to use the magneto 
generator and bell, for all testing, 
whether telephone or electric light 
work. The magneto, a type of which 
is shown in Fig. 1 usually costs from 
$6.00 to $15.00, according to the style 
selected. In use, it will only be avail­
able for a given range, and while it 
has proven extremely useful in its 
day, it is now being rapidly replaced 
by more efficient and compact instru­
ments, 

Fig.1 

Of these instruments, the telephone 
receiver is the cheapest and most sen­
sitive. The average telephone receiver, 
having a resistance of about 80 ohms, 
can detect a c~rent through one meg­
ohm of resistance, with an E.M.F. of 
l volt. In operation, there is no neces­
sity of employing an extra man to 
turn the crank as is the case of a mag­
neto, the electrician being able to work 
in most· cases with both hands free. 

Fig.2 
Courtesy Hlester,i Electric Co. 

There are various types of telephone 
receivers, ranging in price from 55c to 
$10.00. For general testing any type 
of receiver will do, although it is ad­
visable to purchase one equipped with 
a head-band, as it will save the trouble 
of using one hand to .hold the receiver. 
The type·. shown in Fig. 2, which is 
a standard ·western-Electric Co.'s head 
receiver, is very well adapted for this 
class of work. 

As it is necessary to have some 
source of .current in conjunction with 
the receiver, we will consider the best 
available means ot same. For general 
testing, where the resistance is not 
very great,_ ordinary dry batteries are 
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Fig.3 

suitable. Where, however, a high re­
sistance is to be tested through, or 
insulation tests made, it is best to use 
from 20 to ll0 volts. For this purpose, 
either ll0 volt direct current, from 
nearby lighting circuits, if any, may 
be used through proper resistance, or 
a standard testing battery may be 
obtained .. 

Of the .latter, the best known, and 
most generally used, is the chloride 
of silver dry cell battery, made by 
the Chloride of Silver Dry Cell Battery 
Co., of Baltimore, Md. This battery 
is especially built for electrical testing, 
having a fairly constant E.M.1'.'., non­
polarizing element, and what 1s most 
important, a light weight and compact­
ness not to be found in any other cell. 
Fig. 3 gives a view of the standard 
50 volt testing battery used by many 

Fig,4 

of· the foremost telephone companies 
in the United States. ' 

A most ingenious device that). has 
recently appeared is the Murd?ck 
"Circuit Detector," of which a view 
is given in Fig. 4. This little device 
consists of a standard testing battery, 
mounted on a sensitive head telephone 
receiver, and having a long telephone 
cord with specially made testing ter­
minals attached. One of these ter­
minals contains an automatic s,vitch 
which cuts off t1te battery, when the 
instrument is not in use, thereby pre­
venting ·wasting the current by acci.:. 
dental contact of the terminals. 

The advantage of always having the 
battery at hand, as well as the freedom 
of movement that the testman has. 
with same, is only one of the many 
desirable features of this little instru­
ment. The price is, very low, being 
but little more than the cost of a good 
receiver. 

Therefore, in the tests to follow, 
either a telephone receiver with dry 
batteries, chloride cells, or 110-volt 
current, or a Murdock ~ircui t detector 
may be used. As the latter can a:so 
be used in connection with the chloride 
cells, care being taken to pole its 
battery properly with respect to the 
terminals of the outside battery, the 
Murdock circuit detector may be used 
in all insulation tests, where the resist­
ance is high. 
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TEST 1-TEST FOR CONTINUITY 

Referring to the sketch in Fig. 5, 
we have a conductor "W," which 1s 
to be tested; a battery " B," and a 
telephone receiver "T." "B" and "T" 
may be advantageously replaced by 
a circuit detector. _In this case, "W" 
represents a wire having two terminals 
"m" and "n" within several feet of 
one another. 

Now with the battery and telephone 
connected as shown, if the free end of 
the telephone cord be touched to n, 
a click should be heard. If the circuit 
is incomplete or "open" at the point 
'' x,'' the current cannot pass through 
the wire "W," and the battery click 
will not be heard in the receiver. This 
test is called the continuity test, as 
it is made to determine if the wire is 
a complete electrical circuit or is con­
tinuous from the electrical standpoint. 

At this· point it would be advisable 
to discuss the nature of the afoce­
mentioned "clicks" that are audible 
in the telephone receiver. There are 
four separate and distinct classes of 
'' clicks '' that every electrician should 
become familiar with, if he uses the 
telephone for any testing whatever. 
When the battery is directly connected 
to the receiver through a low resistance 
conductor, and the circuit is made and 
broken, there will be a movement of 
the telephone diaphragm for each make 
and break of the circuit, each movement 
of which will give forth a click varying 

• in intensity, according to the conditions 
of the apparatus. This is usually called 
"battery" or "circuit." 

In a conductor of very high resistance, 
the click will be very faint. This is 
usually termed a "leak."_ It does not 
necessarily mean a condition of trouble, 
but it is really an arbitrary term used 
to differentiate between the heavy 
and light flows of current. • . 

Now if a sensitive receiver is used, 
or the conductor is long, even if "open," 
a . click will be sometimes heard when 
the terminals are first touched. vVhen 
the cord tip is taken away, there will 
be no "back click," as in the case of 
"battery " or " leak." This is due to 
the electrostatic capacity of the con­
ductor charging or discharging through 
the telephone receiver, and is called 

the "capacity." Generally, if the ter­
minal is touched several times in quick 
succession, if insulation of the con­
ductor is· good, the click of "capacity" 
is only discernible on the first and 
second taps, being much less the second 
time than at first. The action is iden­
tical to the discharge of a Leyden 
jar-where at first a big spark is ob­
tained, then the intensity of the sparks 
rapidly decreases until in a second, no 
spark is perceptible. This will be 
treated of later, in the test for insula­
tion. 

The fourth click is that due to in­
duction, and rather than a. "click," 
it is generally a humming noise, heard 
as long as the contact is made. This 
is often found when a telephone is put 
on a circuit that is parallel to feed 
wires or other conductors carrying 
intermittent or alternating currents, 
and is readily distinguishable from 
"battery," " leak," or " capacity." 

APPLICATIONS OF TEST 1 

a-For Testing Coils of Low Resistance. 
For such coils, as motor or· armature 

windings, primaries of transformers or 
induction coils, where the resistance 
is not over 500 ohms, the circuit de­
tector, or a dry cell and telephone is 
very good. 
b- For Testing Coils of High Resistance. 

Where the object is of high resistance, 
such as the secondary winding of an 
induction coil, polarized relay magnets, 
etc., use either a 110-volt current 
tapped off from a lighting circuit, as 
shown in Fig. 6, or a chloride of silver 
battery with the telephone. In case 
the 110-volt lighting main is utilized, 
an 8 C.P. 110-volt lamp must be placed 
in series with the receiver. 
c-For Testing Fuses, Battery" Lamps, 

etc. 
For this class of testing, as shown 

in Fig. 7, the circuit detector is to be 
recommended as the most useful in-

. strument. This will be found invaluable 
to telephone men in the cable terminal 
rooms for testing fuses, carbon arrestors 
etc., as a test can be made on from 100 
to 600 fuses in a few minutes without 
flashing the operator or interfering 
with a busy line. It is also of value 
to the troubleman, especially after a 
storm, as he can test out all the tubular 
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fuses in a cable box without removing 
them from • the arrester. All that is 
necessary is to run the terminals of 
the telephone down each side of the 
fuse, and listen for the battery click. 
d-Where the Terminals are Distant. 

Where the terminals of a conductor 
that is desired to test are not within 
convenient reach of each other, as shown 
in Fig. 8, it becomes necessary to pro­
vide a return circuit for the current. 
Say "W" represents a telegraph wire 
several miles long. Now with "m" 
and" n" "open" and one side of battery 
"B " connected to a good ground, 
touch "m" with the telephone tip. 
If "W " is not grounded, only the 

.. "capacity" will be heard. Assuming 
in this case that "W" shows clear, 
we then ground it at the terminal "n." 
Then by touching the telephone tip 
to "m," we should get battery if·" W" 
is continuous. If "W" extends some 
distance, a 50-cell or 100-cell chloride 
battery should be used. And if another 
wire is parallel to "W," it may be used 
as a return, instead of the ground, if 
this wire is known to be good. 

TEST 2-FOR GROUND AND LEAKS 

This test particularly applies to tele­
phone and bell wiring, magnet windings, 
automobile wiring, etc., being similar 
to the continuity test (No. 1). The 
difference is that the battery click . 
indicates a condition of trouble instead 
of the opposite. In Fig. 9, "W" is 
a wire having the terminals "m" and 
"n" ·"clear." One side of the battery 
"B" of the test set is grounded, while 
the free cord of the telephone receiver 
is touched against "m." If "W" is 
free from trouble, only the capacity 
click will be heard. By touching "m" 
several times in succession, this capacity 
will be disseminated,· if the insulation 
of "W" is good. • However, if "W" is 
grounded, say at a point "X," as shown 
by the dotted lines, a battery click 
will be heard, if " X" is a: low resistance 
ground. However, if "X" is of a high 
resistance, as is often the case in tele­
phone cable trouble, only a "leaky" 
condition will be found. 

APPLICATIONS OF TEST 2 
a-For Picking Out Grounded Wires. 

In_ Fig. 10, "W" is a cable with a 
number of conductors, "a," "b," "c," 

etc. If it is a telephone cable with 
a lead sheath, one side of the battery 
is attached to this sheath, and then 
grounded. The terminals of the con­
ductors are brought out and scraped 
for several inches on the end "m," 
so that contact may be made with them 
at will. They are fanned out, however, 
so that there is no danger of them coming 
in contact with one another. At end 
"n," the conductors are cleared from 
the cable sheath, which has been 
stripped back about 5 in. Extreme 
care must be used to prevent them from 
touching either the cable sheath or 
one another, in a way that might cause 
an electrical circuit. Now by applying 
the tip of the telephone cord to the free 
ends of the successive conductors, on 
the end "m," if any one of these gives 
a click, it will be grounded to the cable 
sheath. The click may be battery or 
leak, this of course depending on the 
resistance of the ground. 
b-Where a Coil or Electro Magnet is 

to be Tested. 
In this case, connect up, as shown 

in Fig. 11, one side of the battery going 
to one terminal of the winding, and the 
free end of the telephone cord touching 
the core of the magnet. If grounded, 
a click will be heard. It is advisable 
to apply the continuity test to this, 
as if the winding is open and grounded 
beyond the open, it would test clear 
from one end. The circuit detector 
is invaluable for this class of testing. 
c-Testing High Resistance Windings. 

Where the windi.ngs are of a high . • 
resistance substitute a chloride of silver 
battery of from 25 to 100 cells, or a 
110-volt direct current in place of the 
dry battery, connecting this in a manner 
similar to that shown in Fig. 6, but 
making the connections suitable for 
this test. 

T~ST 3-INSULATION TESTS 

While this class of testing really 
includes the simple tests given for lo­
cating grounded and leaky wires .in 
Test 2, the methods given under this 
heading are more efficient and take 
into consideration, not only electrical 
circuits between the conductors and 
the ground or cable sheath, but also 
any circuits that may be between the 
individual conductors· themselves. A 

..,_ 
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circuit from one conductor to the cable 
sheath is always termed a "ground," 
whether the sheath is actually grounded 
or not. If between individual con­
ductors, the circuit is termed a "cross"; 
and if it is across two portions of the 
same conductor, it is termed a "short 
circuit." 

In Fig: 12, the wire "W" is 
"grounded" at a point "X," in case 
A. , In case B, wires "W" and "Wl" 
are "crossed" at a point "X." And 
in case C, the conductor "W" is "short­
circuited" at the point "X." This 
last condition cannot be determined 
by the telephone test unless it is possible 
to open ''W'' at a point ''P'' beyond 
the short circuit, and test across "m" 
and "n" with battery and telephone. 

Referring to Fig. 13, we have a cable 
"W" with a lead sheath, having the 
terminals of the conductors cleared 

at "n," and at "m," they are stripped 
of insulation for a few inches, to permit 
electrical connections. These ends should 
be carefully prepared, and in the case 
of a paper insulated telephone cable, 
they should be paraffined thoroughly 
before making the test, to exclude 
moisture. They must not touch against 
the cable sheath. At "m," the ter­
minals are "bunched" together with 
a piece of wire. This wire is carried 
to the cable sheath and then to ground. 
A battery from 5 to 50 chloride cells 
and a telephone receiver or circuit 
detector are now connected as shown. 
Now remove wire "a" from the bunch, 
and tap it several times with the free 
end of the telephone tip.. The capacity 
click should be heard on the first taps 
only. If, however, the capacity is 
picked up for several successive taps, 
the wire is leaky to the cable sheath or 
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to another conductor. If the click 
is very loud, the conductor is either 
crossed or grounded. 

Assuming that wire "a" shows bat­
tery, we again tie it in with the bunch, 
but tag it so as to identify it again as 
a bad wire. We then remove ·w'ire 
"b" from the bunch and test it in a 
like manner. Let us call wire "b" 
,clear. It is then pushed aside, so as 
-not to touch the bunched wires, and 
·it is not necessary to further test this 
wire. Next try wire "c," and say it 
:Shows battery. As with "a," tie it 
back into the bunch, properly tagging 
it. Assume that "d" also shows bat­
tery and is tied back. Continue with 
the rest of the conductors of the cable 
if any more-'and assume that they, 
like "b," are clear. 

Now we have three bad wires out 
of this cable, which may be either 
crossed among themselves or grounded 
to the sheath. Remove the bunching 
wire from these three, and with the 
battery still connected to the ground 
and cable sheath, touch wire "a." 
If we get battery, we know by test 2, 
that "a" is grounded. Now try wire! 
"c." Suppose it now tests clear, and 
when we also touch "d," it is clear too. 
Yet when these wires were bunched, 
both showed battery. 

This is evidently a cross between these 
individual wires. Connect the battery 
to "c" and "d," as shown in Fig. 14. 
We should get the battery click, if 
these are crossed. That proves con­
clusively that "c" and "d" are not 
grounded to the sheath, but are crossed 
with each other. As they were both 
bunched when the insulation test was 
made, when one was taken from bunch 
and tested, it showed grounded, since 
the current went through the cross to 
the other wire which was grounded in 
the bunch. Likewise, when we returned 
the bad wire to the bunch, and came 
across the other crossed wire, it would 
also show battery, as the circuit would 
again be completed through the cross 
to ground. 

APPLICATIONS OF TEST 3 

a-In all telephone and telegraph 
cable work, where lead-covered, or 
circular loom cables, etc., are used. 

b-Where it is desired to test for 

crosses, grounds, and leaks in cables 
connected to terminal frames, instru­
ments, etc. 

c- For testing very short lengths 
of cable, a modification of the above 
test must be used. As it is sometimes 
difficult to detect a very slight leak on 
a cable or arrestor of little capacity, 
it' is necessary to use the plan given 
in Fig. 15. "A," "b," "c," and "d" 
are parallel arrestor strips or cable 
conductors of very short length that 
are to be tested. J'hey are bunched 
together as shown, and grounded. " C" • 
is a condenser of about 1 M.F. capacity. 
"B" is a suitable testing battery, and· 
"T" is the telephone receiver. 

Now take the bunching wire off of 
"c," and attach the condenser terminal 
to same. It should be stated here that 
the terminals of the telephones,. battery, 
etc., should be well insulated, so that 
there will be no leak from contact 
with the testman's hands. Now tap 
"c" with the ·telephone terminal. One 
click of capacity should be heard, when 
the condenser charges, tap it again, 
about five seconds later. If the insu­
lation is very good, no click will be 
perceptible. . If, however, the insulation 
is bad, capacity will be detected every 
time the telephone touches the arrestor, 
as when the telephone tip is removed 
each time, the condenser will discharge 
through the leaky arrestor and will 
absorb a fresh charge when the telephone 
again touches it. Proceed in this man­
ner with the remaining strips, always 
grounding all but the strip under test. 
This test is well adapted for testing 
the insulation of wireless telegraph 
apparatus. 

TEST 4-SELECTING WIRES 

This test is used to identify the various 
conductors of a cable, so that they 
may be correctly connected at every 
terminal. This will require two men­
the testman and a helper. On one 
end, the testman has his battery and 
telephone, as shown at "m" in Fig. 16, 
and on the other end the helper is 
equipped with a head telephone. An 
insulation test should be first made, 
and all grounds, crosses and leaky wires 
should be noted. The testman now 
places one side of his battery to ground, 
and fastens the free terminal of his 
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receiver to one conductor. The assist­
ant then grounds one side of his tele­
phone, and with the other terminal, 
he runs over the ends of the wire, until 
he gets a click. He then communicates 
to the testman by saying "hello" 
through his receiver (using the receiver 
as a transmitter) and gives the number 
of the wire on his end. The testman 
then tags the wire he is on, and proceeds 
with another wire, when the operation 
is again performed in the same manner. 
This is done until all the wires are tagged 
properly. All grounded and crossed wires 
must be left until last, as otherwise 
they might be numbered wrong. 

b-Where the cable only runs a 
short distance, a.sin the case of the spark­
ing circuits on an automobile, one man 
can perform this test by using a ground 
wire on end "n," as shown in Fig. 17, 
and a circuit detector. The testman 
can go from "m" to "n" and ground 
the wires properly in turn. 

c- '\iVhere the cable is very long or 
where it is connected to a common 
battery telephone system, the buzzer 
tone test should be used. The. buzzer 
test set consists of a bell buzzer con­
nected in ~eries with several dry cells, 
and the primary of an induction .coil. 
The· secondary of the coil is in series 
with a condenser "E," and the free 
ends go to suitable binding posts "E" 
and "F,' as shown in Fig. 18. 

In Fig. 19, is given the diagram of 
connections for use of this instrument. 
"a," "b," "c," and "d" are conductors 
of a telephone cable. The testman 
is at the end "m" ,vith the buzzer 
set and also a separate talking battery 
that is connected to a regular transmitter 
and head receiver. The helper at 
"n," has also a transmitter and receiver, 
but no battery ·or .buzzer. However, 
to on~ side of his telephone set, he has 
an extra cord called a "feeler" attached. 

It is necessary for the testman and 
helper to get on the same talking wires 
to· begin with. As most telephone 
cables have their conductors hvisted 
into pairs of wires, the testman puts 
his battery and telephone set on a 
certain good pair of wires, if the helper 
can identify this pair at his end, he goes 
direct in on it. 

Usually he cannot, apd does not 
know which wires the testman is on. 

To signal him, the testman connects 
one side of his buzzer set to ground, 
and places the other side on his talking 
pair, as shown in Fig. 19. The helper. 
on reaching his end, places one side of 
his telephone to ground, and runs over 
the wires with the other side until he 
detects the buzzing. He then connects 
in on this pair "metallic," and if the 
right wires, he talks to the testman, 
the la fter' s talking battery energizing 
both instruments. The testman then 
disconnects his buzzer from the talking 
pair, and proceeds to place the terminal 
on the first wire to be identified, as 
shown in Fig. 20. The helper then 
takes the extra terminal or '' feeler '' 
and runs over the wires on his end until 
he catches the buzz; he then gives the 
testman the pair number, and they 
continue in this manner until all the 
wires are tested. Although the test­
man i,s not connected to the buzzer 
on his end, he gets the buzz as loud as 
the helper, when the feeler touches the 
right wire, from .the induction of the 
parallel wires in the cable. 

If a .wire is grounded or open, no 
buzz will be heard. To find which 
of these conditions it is, the testman 
removes one of his test set terminals, 
as shown by the dotted lines in Fig. 20, 
to the wire under test. This should 
give him battery if the ,vire is grounded. 
If open, no click other than a slight 
capacity v\'111 be heard. In the first case, 
the talking battery passes through 
his telephone set over the one talking 
wire to the helper's telephone set and 
through the feeler to the grounded 
wire and back to the testman's terminal 
and battery. 

On very short telephone cables, under 
200 feet, the buzzer test will not work 
well, and the battery test should be 
used. The foregoing tests cover the 
majority of ·cases met in telephone 
and electric light wiring, bell and an­
nunciator work, elevator and telephone_ 
cables, as well as other wiring circuits, 
where such as automobile work, etc., 
is concerned. In the next article, 
tests with the Galvanometer, Volt­
meter and Ammeter will be given. 

Take care of the dollars and every one 
of them will take care of a hundred cents 
for you. 
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A LOOSE COUPLING TUNING COIL 

ARTHUR B. COLE 

• The common form of tuning coil, 
or oscillation transformer, consists of 
a _,single coil of wire wound on a wooden 
core. Tuning is generally accomplished 
by moving two variable contacts to 
which the detector circuit is connected. 
This movement. allows the inductance 

These contacts are made by sliders of 
square brass tubing, moving along 
square brass rods. 1 Each slider carries 
a piece of spring brass, at the end of 
which is a small brass wheel, which 
revolves as the slider moves along the 
coil. The wheel makes the necessary 
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of the aerial circuit, 'and that of the 
detector circuit to be varied independ­
ently of each other. Where there is 
considerable interference, however, 
more close tuning is essential. The 
tuning coil described here allows of 
far more accurate tuning than the 
ordinary single coil type, and is coming 
into· general use in most commercial 
stations for this reason. This coil is 
made as follows: 

A wooden rod 8 in. long, and 2 in. 
in dia., has a space ½ in. square cut 
its entire length, so that contact can 
be made by a slider in this space with 
the primary coil, which is wound around 
the circumference of the rod. The 
primary coil consists of a single layer 
of No. 18 bare copper wire. The second­
ary coil consists of a single layer of 
No. 25 bare copper wire, wound over 
the primary coil, and separated from it 
by a layer of thin cardboard. The in­
dividual turns of both primary and sec­
ondary are separated from each other 
by heavy thread, which is wound on 
a\ong with the wire. This method of 
insulating turns of wire does away 

. with scraping insulation afterward, and 
gives a better surface with which the 
slider can make contact. 
F One sliding contact is used for the 
primary coil, and two for the secondary. 

.i,,t-

contact withlthe wire of the coil. The 
slider for the primary is moved by a 
brass rod passing one of the standards 
. of the coil, and threaded into a hard 
rubber handle, E. This slider moves 
along a square rod, passing through 
the ½ in. square space in the core, and 
makes a contact on the inside of the 
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primary coil. The sliders for the sec­
ondary coil are moved by hard rubber 
handles into each of which a machine 
sere~ is threaded, the heads of the 
screws being soldered to the sliders. 
These sliders make contacts on the 
outside of the secondary coil, one above, 
and the other below it. 

One end of the primary coil is con­
nected to binding post D. The other 
end of the coil is free. The rod on which 
the primary contact moves is connected 
to post C. The upper secondary con­
tact is connected by means of the rod 
on which it slides to post A, and the 
lower secondary contact is connected 
in the same way to post B. 

From the diagram of connections, 
it will be observed that by moving the 
primary contact, the inductance of the 
aerial circuit will be varied. By chang- • 
ing the distance between the secondary 
·contacts, the inductance of the detector 
circuit can also be varied. In the 
diagram, the active turns of the primary 
are b~tween C and D, and those of the 
secondary are between A and B. The 
greatest effect will be obtained in the 
detector circuit when the active turns 
A-B are between active turns C-D. 
If, now, active turns A-B are changed 
to another position by moving the 
secondary contacts, keeping the dis­
tance A-B the same, so that turns A-B 
are no lo~ger near the centre of turns 
C-D, less lines of force from the primary 
will pass through the secondary, and 
consequently the intensity of all signals, 
caused by the electromotive force in-

duced in the detector circuit, will be 
decreased, and in this way the operator 
can make undesirable signals very faint, 
and still keep the desired signals loud 
enough to hear. 

In operation, the primary contact 
is first adjusted until, when the active 
turns of the secondary are near those 
of the primary, the signals have the 

21 
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greatest intensity. The distance be­
tween- the secondary turns is now 
varied to obtain maximum intensity of 
signals from the desired station. Keep­
ing this distance nearly the same as 
found, the centre of the active second­
ary turns is moved away from the 
centre of the active turns of the pri­
mary, until the signals desired are heard 
through all others. 

This type of tuning coil is considered 
to be the nearest approach to selectivity 
yet discovered, and those familiar with 
it obtain excellent results from its use. 
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COMMERCIAL MANUFACTURE OF DENATURED ALCOHOL 

One of the most striking stories of 
the rise of denatured alcohol from the 
experimental stage to its commercial 
use is told in the following article, 
which appeared in a late issue of Har­
per's Weekly. 

After you have passed Pittsburg and 
its smudge, and crossed the smiling 
state of Ohio, you will notice on either 
side of the railway that the corn fields 
become more and more frequent. Indi­
ana, according to the last census, was 
producing 183,893,767 bushels of com. 

In Illinois the waving fields grow 
thicker and thicker. Green and bright 
and shining, the broad leaves of the 
corn rustle under the summer sun, 
thriving along toward the harvest. 
The record shows that Illinois turned 
out for human use 347,169,585 bushels 
in a year, and you can well believe it 
as you journey on through the endless 
monotony of corn fields. Every little 
railway station-and no matter how 
little--has its platforms for loading 
corn into the cars on the sidings, and 
long rows of cribs to. receive the corn 
contribution of local farmers to await 
shipping facilities. 

In these com-raising sections, the man 
who travels the road afoot at night 
thrusts into his hip pocket, when he 
fares forth, not a revolver, but a lusty 
and rock-hard ear of Dent as a pro­
tective weapon against the possible 
attack of tramp or footpad. 

Corn is everywhere and everything. 
It is food, clothing, and rent. It is to 
Illinois what steel and coal and iron are 
to Pennsylvania, what rice is to· South 
Carolina, what tobacco is to Kentucky, 
and cotton to the {:;-ulf states. 

And as you go on westward, the pic­
ture does not change. In Iowa the 
corn crop amounts to three hundred 
and seventy-three million and odd 
bushels-, in Missouri it is two millions 
and a quarter, and in Nebraska a little 
more, with other states turning in their 
additional millions to the common 
hopper. 

This com when harvested goes many 
ways. St. Louis grinds a lot of it. 
Iowa feeds it to the hogs, and ships it 
to Chicago and the East in that form. 
As a matter of fact, there are more 

bushels of corn fed in Iowa than are 
grown there, but a vast quantity of 
corn products of other states finds its 
way into Illinois, and is ground up in 
the giant distilleries of Peoria. 

Corn explains Peoria, in a way. The 
town lies on the banks of the Illinois 
river, in the midst of what is declared, 
and rightly, to be in summer-time one 
of the hottest sections in the United 
States. Peoria was there when folks. 
travelled by stage and water, and to 
this day is not touched by the main 
line of any railroad. The Rock Island 
and the Alton put in branches there, 
and over these millions upon millions. 
of bushels of corn and a mass of other 
grains, principally rye and barley, are 
trundled into Peoria. ' 

In this thriving town of seventy-six 
thousand inhabitants or thereabouts, 
there are factories galore making one 
thing and another, and people busied 
about diverse pursuits. But Peoria 
is not famous for these. It is the dis­
tilleries, seventeen all told, that have 
made Peoria famous. It is the centre· 
of spirit manufacture: It would be 
cruel to the thirsty to tell how many 
three-finger drinks of the wine of the 
country are pressed out in Peoria every 
year. And the reason for this is in 
the corn-field. 

Here is, or has been until the last 
few years, the very heart and geographi­
cal middle of the corn belt, and the other 
grains are not so far distant as to in­
volve an excessive haul. This is the 
econo.my of manufacture, to . be near 
the raw materials. 

One of th_e biggest and most thor­
oughly equipped of the great distilling 
establishments of Peoria was the Atlas­
a sky-scraping collectoin of brick build­
ings in the outskirts of the town, with 
a row of mighty steel stacks towering: 
up into the sky. 

When the knowledge of what Ger­
many and the other European countries. 
were doing with denatured alcohol 
began to be disseminated in this country,. 
when its big utility for purposes of 
heating, lighting, motive power, and 
commercial manufacture were made. 
known, the Atlas Distillery stopped 
making whiskey. The last gallon of 

_ .... 
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the national stimulant was shipped out 
from its. doors some three years ago, 
and to-day, instead of contributing its 
thousands upon thousands of barrels of 
strong drink, its mills are grinding grain, 
its cookers and vats and stills are seeth­
ing with the processes that go to the 
making of denatured alc~hol. 

The Atlas has ceased to be a drink­
maker, and is helping to turn wheels 
and heat houses -by the new cheap 
agent and assisting the cunning works 
of commerce and the arts. _ 

It is no longer the Atlas Distillery. 
The name on its letter-heads now is 
"The United States Industrial Alcohol 
Distillery," and about its dark, noiseless 
buildings, above the ancient savor of 
John Barlycorn, there hangs the pun­
gent odor of benzine and the scents 
of numberless chemicals used in the 
formula by which the denatured alcohol 
is fitted for various useful purposes. 

But corn is still the key-note. Last 
year the establishment used something 
over three million bushels of corn, 
rye, and barley, and the long trains, 
grain-laden, drawn in by the railroads 
from various sections of the farming 
country, are taken over its sidings 
and up to the unloading sheds at the 
side of one of the tall buildings. They 
don't stop to fool with bags and things 
in this part of the country. Where 
corn is handled by the millions of bushels, 
it has to be handled quick. 

From the car doors, it is shot down 
through a grating at the side of the • 
track under the long shed. Under­
neath this is a hopper from which the 
flying carriers, whisking up and down 
on their swiftly moving belting, take 
it up into the big storage receptacles 
high up in the roof. 

Thence it is deliver~d as needed to 
the groaning mills, and all the air is 
resonant through the long days ·with 
the sound of the grinding. When 
ground, it is transferred to the "cookers" 
in an adjoining room, vast metal re­
ceptacles that themselves look like 
big boilers. Here, in the shape of mash, 
the grain lies for an hour, and then is 
forced by vacuum pressure into a vat, 
where a revolving beam keeps it con­
stantly agitated and through which with 
only brief delay it is. pumped into the 
fermenting tubs 

These are gigantic wooden affairs, 
with their tops away up in the shadows 
under the roof. 

Here the ·grains lie for seventy-two 
hours. Underneath the iron-grated floor 
of the .gloomy house where these tubs 
are crowded together, there is a huge 
cistern, into which the mash drops 
from the tubs. From this cistern, after 
a short period of retention, it is pumped 
into a beer-still. At this stage of 
progress the mass is known to the dis-
• tillerymen as "beer." 

While it laid in the fermenting-tubs, 
the yeast was introduced, so that now, 
when it reaches the beer-still, it is in 
a lively state of fermentation and vapors 
are thrown off, which are the first ma­
terial results of the changes it has under­
gone. Inside of the still when these 
vapors rise to the top they are con­
densed into high wines, which are 
drawn off, while the mash, with its 
remaining moisture after all the high 
wines have been collected, is carried 
away to the feed-house. 

Now that Nature's mysterious work 
of chemical extraction has been per­
fected, modern ingenuity takes the 
grains in hand to see what can be made 
of them. Here is where science achieves 
her finest triumphs and becomes the 
true servant, for it is in the saving of 
every atom of waste, . the conversion 
to profit of things already used and 
which former ages considered of no 
worth, that latter-day manufacture 
makes its surest margin of gain. Mil­
lions have thus been added to the 
wealth of the world in the past decade. 

When the mash, now known as 
"slop," heavily saturated with mois­
ture, is first taken to the feed-house, 
it is subjected to heavy pressure and 
all possible liquid squeezed out of it. 
The residuum of the grain is then dried 
by being run through heated chambe_rs 
and over spiral evaporators and packed 
as feed for cattle. 

There still remains, however, the 
liquid, and this upon examination was 
found to be high in nutritive. elements. 
After sundry experiments, a mechanical 
method was obtained of converting 
this into solid form, and now it comes 
out from the final stage of reduction 
in the shape of a - thin, breadstuffy 
brown sheet which, when it first leaves 
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the compressing rollers, has the ap­
pearance of crepe paper. Added to 
the dried-out grains before mentioned, 
about four pounds to the bushel, there 
results a nutritious cattle feed, which, 
wet down with com-stalks and other 
solid fodder, is one of the most effective 
of milk-producers, showing as high as 
thirty-three per cent of proteids, four­
teen per cent of fats, forty per cent of 
carbonhydrates, and from twelve to 
fourteen per cent of fibre. This uti­
lization of the fluid residuum adds 
about one cent a pound to the value 
of the feed. Thus the last elements 
of worth in the grain are saved, and 
preserved in this way go back through 
the medium of manure to the land to 
make more com. 

This is a digression, in a way, but 
meantime the work of making de­
natured alcohol goes on without in­
terruption. The high wines, which were 
solidified from the vapors thrown off 
from the mash in .the beer-vat, are 
again vaporized by means of steam 
coils and redistilled in a similar fashion, 
after which they come out in the shape 
of alcohol. 

It is at this stage that the real making 
of denatured alcohol for these several 
chemical and manufacturing processes 
begins. The pure grain alcohol is 
carried • over in long pipes from the 
q.istillery to the denaturing • bonded 
warehouse in another part of the great 
plant and stored in an immense tank. 
It is a strange, silent place, this. You 
see very few men about-only three or 
four figures moving through the gloam. 

All along one side of the place are 
huge, white-painted wooden tanks, and 
at the head of the line a weighing-tank 
with scales attached, into which the 

, pure alcohol is drawn for measurement, 
and where wood-alcohol and benzine 
are added before the denaturing pro­
cess begins. Pipes lead to each of 
the' denaturing tanks, one tank being 
reserved for each of the formulas at 
present prescribed by the government. 

Uncle Sam keeps scrupulous watch 
of the manufacture to see that no pure 
alcohol escapes to any quarter without 
paying its due portion of tax, and that 
all is U!?ed in the denaturing processes 
which render it, nominally at least, 
undrinkable. 

On a desk in this manager's office is 
a file of bulletins sent out by the gov­
ernment, stating the various formulas. 
and in what processes they are to be 
employed. They are known by num­
bers as follows: 

No. 1. For cutting· shellacs used in 
the finishing of furniture; for embalming= 
fluid; for finishing photographs, and 
in the manufacture of thermometric. 
and barometric tubes. 

No. 2. Used in the manufacture of 
celluloid, mercerized cloths, and similar 
products. 

No. 3. Used in making transparent. 
soap. 

No. 4. Used in making smoking and 
chewing tobacco. 

No. 5. Used in photo-engraving: 
No. 6. Used m making fulminate of 

mercury. 
No. 7. Used in the manufacture of 

watches in removing traces of oil from 
the works. 

No. 8. Used in the manufacture of 
sulphonmethane. 

No. 9. Used in the purification of. 
rubber. 

No. 10. Used in the manufacture of 
paste and varnishes from soluble cotton. 

No. 11. Used in the manufacture of 
photographic collodion. 

No. 12. Used in imitation leather. 
No. 13. Used in the making of sul­

phuric ether. 
No. 14. Used in making ethyl chlo­

ride for anresthesia. 
No. 15 .. Used in making nitrous ether. 
No. 16. Used in the manufacture of 

alkaloids and fine chemicals. 
The use Qf these denatured com­

pounds diminishes the cost of every 
sort of commercial manufacture in 
which alcohol is used by removing the 
tax of $2.08 per gallon which is imposed 
upon pure alcohol. What is known 
as the "complete" denature is made up 
of ten gallons of wood-alcohol to one 
hundred gallons of grain alcohol and 
the further addition of one half gallon 
of benzine. 

This is the mixture as it is weighed 
in the weighing-tank and cast off thence 
into the other tanks where special for­
mulas are prepared. Off at one side 
of the warehouse is a room in which 
are stored all the materials used in 
the different commercial denatures .. 
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This is a place of many odors. It 
smells like the back room of a drug 
store. Here are benzol, benzine, ether, 
camphor, petro-naptha, caustic soda, 
castor-oil, oil of nicotine, · ammonium 
iodide, sulphuric acid, pyridine, . cad­
mium iodide, and a multitude more 
which are kept under lock and key and 
accounted for by the storekeeper, and 
which are added in prescribed quanti­
ties in the various tanks to the "com-
plete." . 

When these denatures are finished, 
the barrels are rolled up and filled from 
the tanks, .and the gaugers keep record 
of it all. To distinguish the denatured 
alcohol in shipment from the ordinary 
alcoholic products green-painted barrels 
are used to contain it, and for the ship­
ments to the great chemical manufac­
turing houses of the East, steel drums 
are employed. 

The representatives of the revenue 
department have a little office in the 
corner of the building, where a record 
of the workings of the plants is kept. 
Every bushel of com and rye and barley 
that is unloaded at the doors is entered 
here, every milling process, every gallon 
of high wines or alcohol, every ounce 
of chemicals used, every shipment. By 
his books the representative can ten 
at any time just how much material 
in bushels should be in- the grain-ele­
vators, just how much in process, and 
just how much manufactured material, 
is stored. It is a simple proposition, 
so far as the government is concerned. 
Under the present arrangement it re­
mits the tax in order to aid commerce, 
and to place at the disposal of the manu­
facturer in his business, of the farmer 
in the running of his machinery, and of 
the housewife in keeping the home warm 
and alight, an agent which will be 
available, cheap, and safe. It is pos­
sible, indeeµ, for the farmer to manu­
facture denatured alcohol from much of 
the refuse of his acres. Peoria has the 
commercial way of doing it. Nothing 
but clean grains is used, and the de-· 
naturing distillery runs when the 
"booze" factories are "shut down". 

-Gas Review. 

Even a legless man can. run through 
a bank account. 

Lunar rainbows are seldom observed 
in the temperate zone. Very likely the 
physical phenomenon occurs frequently, 
but is invisible because of the faintness 
of the moon's light. On September 12th, 
1908, an observer at Coxyde saw. to the 
northwest, over the sea, a band of light, 
striped horizontally but without per­
ceptible color. The band moved slowly 
eastward and remained visible nearly 
all night. On the following day this ob­
server learned that a lunar rainbow had 
been seen at the epoch of full moon, on 
September 10th. In the tropics, where 
moonlight is more intense, lunar rain­
bows are more frequently observed. 
They are by no means rare at Reunion 
Island. At all places the phenomenon 
is most frequently seen at full moon when 
the moon's light is highest, but it has 
been seen in various phases of the moon. 
It was first observed by Aristotle. A 
lunar rainbow is produced at full moon 
by the spray of the great Victoria Falls 
of the Y guassu, in Brazil. 

There are in commercial use at least 
two methods of balancing a three-wire, 
direct current system supplied from gen­
erators of the over-all voltage of the sys­
tem; one is to provide a motor-balancer, 
consisting of two machines exactly alike 
connected in series and rigidly coupled 
together, the extreme terminals of the 
pair being connected to the outside con­
ductors of the system, and the junction 
between the machines being connected 
to the neutral conductor; the other is 
to provide two auto-transformers for 
each generator, the terminals of each be­
ing tapped into the armature winding at 
points between which the maximum dif­
ference of potential occurs periodically, 
the points of connection for one trans­
former lying halfway between the points 
to which the other transformer is con­
nected. This latter arrangement changes 
an ordinary generator into what is popu­
larly termed ·a "three-wire" machine. 
The neutral conductor of the system is 
connected to the middle point of each 
auto-transformer. There is a third 
niethod which is practical under some 
conditions of operation,-that is, to 
connect a battery of storage cells be­
tween the outside wires of the system, 
and connect the neutral conductor to the 
middle point of the battery. 

-American Electrician. 
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A RUSTIC TABLE 
A. L. READE 

The accompanying illustration (Fig. 
1), shows a table in rustic work, suitable 
for the garden, la,vn or summer house. 
It is constructed on a very simple 
principle, and can be made by any 
handy man in a few hours. 
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Fig.I 

It stands 2 ft. 4 in. high, the octagon 
top measuring 2 ft. 8 in. across when 
complete. The first thing to do, will 
be to make the wood top, which should 
not be less than 1 in. thick, and is first 
made 2 ft_. 6 in. square. There is no 
need to be particular about the joints, 
in making out the width, and any 
rough sound boards will do, dowelled 
or nailed together; as it will be suffi­
ciently strengthened ultimately by the 
battens, hooping and overlay. To get 
the octagon fairly true, the square 
board may be marked 7 in. from each 
corner, these points being the eight 
angles; it is then marked across the 
corners and cut off. The battens are 
of 3 in. by 1 in. section, and are nailed 
on the under side even with the edges, 
in the manner shown by Fig. 2, the 
nails being long enough to clinch. 

A stout piece of fir or other suitable 
material 2 ft. 3 in. long, by about 5 in. 
in dia., is required for the centre stem. 
It must be cut square at the top end, 
and then the wood top is strongly nailed 
on, quite central. Four sticks may 

now be cut about 1 ft. 3 in. long, by 
l½ in. thick, to be fitted as struts, to 
support the top on the stem. They 
are cut slant at the ends and may be 
fitted more neatly by using a coarse 
half round rasp to hollow the ends of 
the struts to fit the stem. They are 
fixed on with wire nails-using two 
to each end· and must point to each 
alternate angle of the top. (See Fig. 
2). 

Fig.2 

Four more· pieces, 1 ft. 9 in. long, 
are next required for the legs, and 
should be rather thicker than the struts, 
to be nailed on the same way. They 
must splay out, that the end will be 
slightly in, as compared with the angle 
of the top above it. When the legs are 
secured, four sticks of 1 in. thick stuff, 
1 ft. 2 in. long, must be cut, to be 
nailed round the lower end of the stem, 
about 3 in. up, being also nailed to 
each other at the inner ends, the other 
ends to be fixed to the legs-(see Fig. 
3)-and cut off slant. Sticks of the 

Fig.3 

same thickness, about 1 ft. io in. long, 
are then nailed from the legs to the 
struts, extending to the top. The 
legs will require to be cut slant, to fit 
the floor, and that the top may be level. 
This should bring the lower end of the 
centre stem almost to touch the ground._ 

If the table is intended to be left 
out of doors, exposed to all weathers, 
it will be well to bore small h_oles 
through the top all over, that the rain 
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Fig. 4 

finding its way between the overlay, 
may drain through, and the under 
wood should be coated with pitch. 
Split sticks of hazel will make a nice 
covering for the top, and they can be 
obtained fairly straight. Any design 
can be worked on, but that shown by 
Figs. 1 and 4 is very simple and straight­
forward; a square of 8 in. by 8 in. is 
first marked in the centre, and four 
pie•ces put on to the mark, mitred at 
the corners and fixed with fine wire 
nails. Other squares are then worked 
into .the centre. The remainder is 
quite plain, putting the pieces across 
the grain of the wood, and cutting off 
even with the edges, which are finally 

The annual report of the British 
National Physical Laboratory contains 
an interesting account of a series of ex­
periments carried out by Mr. W. A. 
Price with a view to devising a satisfac­
tory form of electric heating unit. The 
form finally adopted was to wind a thin 
strip of Eureka resistance material on a 
thin sheet of mica, the electrodes of copper 
strip being then threaded in to the mica 
and hard-soldered to the Eureka strip. 
A thin sheet of mica is laid on each side 
and sewn round the edges, and the whole 
is slipped into a thin copper envelope, 
which is let into and soldered to the 
lower side of the bath. This envelope 
being a nice fit round the mica, the unit 
unit can be easily removed for renewp.l or 
repair without moving or emptying the 
bath. Some of the units, it is stated, 
have been in use for several months for 
heating baths up to 100 degrees Cent., 
without a single case of breakdown. 
Each unit is made in two sections, each 
of which will take four amperes ·at 100 
volts-i.e., a total of 800 watts per unit 
-and by means of switches they can be 
put in series, o~ singly, or in parallel, as 
occasion demands. 

covered with a hooping of wider split 
stuff, mitred at the angles and nailed 
on. 

The table, being now complete, should 
prove very strong and rigid. The 
ends of the feet and stem should be 
tarred or painted to close the grain, 
so as to prevent the moisture from the 
ground striking in and causing decay. 
The surface can be improved by rubbing 
over with coarse sandpaper, then the 
table is ready for • varnishing, which 
will greatly enhance the appearance 
and protect against the climate. A 
good outside oil varnish should be used, 
and if a coat is given to rustic work 
once or twice a year, it will always 
look well, and keep in good preserva­
tion. 

DIAGRAMS 

Fig. 1.-General view of rustic table. 
Fig. 2.-Half under view of top. 
Fig. 3.-Part underneath view of 

bottom work, showing construc­
tion. 

Fig. 4.-Half plan of top.-Hobbies. 

A series of experiments in construction 
of hollow concrete fence posts, conducted 
by the professors of the department of 
agricultural engineering of the Univer­
sity of Winconsin, has proven the many 
advantages of that type over the solid 
post. For the past three years the hol­
low variety has been made and used on 
the experiment farm. They have been 
found fully as strong as the solid rein­
forced posts, much lighter to handle, and 
materially cheaper in construction. A 
little more than 4 lbs. of cement is saved 
in each post by making them hollow. 
The mixture used was the ordinary 1 :2 :4, 
which included 1 part cement, 2 parts 
sand, and 4 parts sto_ne, none of ·which 
was larger than would pass through a 
¼ in. screen. The forms used were the 
ordinary ones, 4 in. wide, 4 in. deep, and 
7 ft. long. For reinforcement a ¾ in. 
round steel rod at each corner, the dis­
tance of its own diameter fr01.11 the out­
side of the post. In making the hollow 
posts, a 2 in. core, composed of 4 pieces 
of wood, is necessary. A central piece of 
wood 1 in. square is surrounded by 4 flat 
pieces rounded on the outer side, forming 
the round core. 
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DIP SILVERING WITHOUT ELECTRICITY 

The following is a· very satisfactory 
silver dip without the use of the elec­
tric current, says the London Jeweler 
and Metalworker. Small articles of 
copper, brass, composition iron, steel 
and other alloys, in which copper forms 
the basic metal, can be coated with 
silver by simply dipping them in the 
hot solution, if they are perfectly clean. 
The deposit of silver will ·be white, 
but very thin, so that the cost of a 
silvered surface will be very little by 
this method. The solution is best pre­
pared for use in an enameled iron vessel, 
and the ingredients consist of: 

Fine silver of nitrate .......... 5 dwts. 
Cyanide of potassium .......... l,½ oz. 
Water .............. , ....... 1 quart. 

The silver, in the form of grain fine 
silver, is dissolved in nitric acid and 
water, about ,½ oz. each, and then 
evaporated down to a small quantity 
or until it begins to thicken in consist­
ency, when it is placed aside to cool, 
at which stage it will shoot into crystals. 
Dissolve the cyanide in about half a 
pint of the water. Dissolve the crys­
tallized nitrate of silver in another 
half pint of the water, and then mix 
the two together with gentle stirring. 
The cyanide of potassuim and nitrate 
of silver may be dissolved together in 
one lot of water, but it is better to dis­
solve each separately in different por­
tions of the water which is to make 
up the "dip,'' and then mix the two, 
as the solution of each is rendered 
more complete. Water is then added 
to make up to one . quart. This dip 
must be used hot, and the most suitable 
temperature is about 180° F. 

The thoroughly cleaned articles, slung 
on copper wires, upon being dipped 
into this solution, become silvered almost 
immediately; if the process is carried 
out with skill, and the instructions 
carefully followed, a white coating of 
silver, with a beautiful appearance will 
be the result. If the surface of the 
articles is bright, and a very thin coat­
ing only is required, the articles will 
come out of the "dip" perfectly bright, 
but if a thick deposit is required, the 
articles will have to remain longer in 
the " dip," when they will come out 

of the solution with a dull matt ap-' 
pearance. Dead surfaces also• receive 
the silver deposit in a dead condition. 
A much larger quantity of cyanide of 
potassium is required in a simple dip­
ping solution than in an electro-plating 
solution; a large quantity of free cya­
nide-that is, more than sufficient to 
hold the silver in the liquid state-is 
needed. To make it work well, about 
six times the weight of the fine silver 
intended to be used in the''.dip" is neces­
sary. 

A silver solution which contains no 
free cyanide cannot be used for a "dip," 
and one which contains. only a small 
quantity does not give a good coating 
of silver, the film not being of good 
color. The action of the free cyanide 
being that it attacks the metal of which 
the articles are composed,· and, as their 
surfaces become slightly dissolved, the 
silver is released from the solution in 
equivalent proportions and takes the 
place of the removed metal. This 
solution should not be replenished by 
new additions of cyanide and nitrate 
of silver, but only with water, to make 
up for that lost by evaporation. 

As the color suffers, it is much prefer­
able to use it until the silver is exhausted; 
and then empty the remains into the 
waste tub for subsequent treatment 
for the recovery of the precious metals, 
for experience has found that a dip of 
this description does not give good 
results when replenished time after 
time, for which reason it is best to use 
a dip to exhaustion, and then make 
a new one. If a new bath works slow, 
then it is admissible to increase the 
silver nitrate and, may be, the cyanide 
of potassium also. 

It is estimated that in the Borough 
of Manhattan there are about 10,000 
passenger elevators and 12,000 elevators 
for freight service. In twenty-six office 
buildings of eighteen stories and over, 
with a rentable area of 116 acres, there 
are 231 elevators, which travel between 
1,000 and 5,000 miles of vertical dis­
tance each day. and carry 615,000 pas­
sengers, There are 8,000 elevators in 
office buildings alone. 
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A USEFUL ADJUSTABLE RHEOSTAT 
J. E. DUSSAULT 

The following is a description of a drilled in the standards. At one end 
simple adjustable rheostat which I • of· each of the rollers is fixed a small 
made a while ago. Having a volt~ handle h h. Roller ;_·is of brass and 
meter and ammeter to calibrate, I , b of wood. To prevent adjacent. turns 
found that with the ordinary rheostat of wire coming in contact, a suitable 
the variation in the resistance fa not thread is cut on the wood nearly the 
gradual enough, i.e., the resistance full length, leaving spaces c1 c2 smooth 
cannot always be made of such value for brass rings to be slipped on tight. 
as to have the meters indicate EXACTLY One end of the wire is connected to 
1 ampere or 1 volt (as the case may be). the brass ring c1 at i, then wound the 

The rheostat here described is able full length of the roller, the other end 
to regulate current strength, by throw- being screwed to j on the brass roller. 

Cl, • w 
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Fig. 1 

ing in resistance, say up to 10 ohms 
( depending on the size and length of 

_ wire employed), by very gradual in­
crease in the length of resistance wire, 
through which the current has to flqw. 

The principle of working is very 
simple. A certain length of resistance 
wire is made to wind on two rollers, 
one of which is made of wood and the 
other of brass. The current, arriving 
through the coiled wire on the wooden 
roller, circulates through each tum of 
wire, then passes to the brass roller 
from whence it flows back to the other 
pole, through the brass roller itself. 
It is clear that the more wire there is on 
the wooden roller, the higher the resist­
ance is; and also that by. slightly re­
volving one of the rollers, the resistance 
is also slightly varied. 

As to the construction: W, Fig. 1, 
is a piece of fairly thick wood, about 
7 by 3½ in., on which two brass stand­
ards m and m 1 are screwed. Between 
the_se, the two rollers a and b, set at a 
convenient distance apart, can be re­
volved on their axis through holes 

E and e1, Figs. 1 and 3, are copper brushes, 
conveying current to cand c1; V, Fig. 3, 
is a binding post to hold brush, a similar 
post holds the other brush. • (Note 
that -these post come well below the 
top of the standards to leave room for 
scale plate d). 

Fig. 2 

D is a brass or ivory plate screwed 
across the standards, graduated ~in 
inches or ohms. · G and g1 are binding 
posts to put instrument in circuit. 
At k may be inserted ·a plug to short 
circuit the instrument when needed. 

The path of current is as follows: 
Form binding post g, Fig. 1, to brush e. 
then to brass ring c1 ; through the 
coils of wire on wooden roller, then to 
the brass roller; to brush e1, lastly to 
binding post g1. 

Besides calibrating voltmeter and 
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w 

Fig. 3 

ammeter, the instrument is useful for 
use with a Wheatstone bridge, or tan-

gent galvanometer. The writer wams 
the prospective builder on the following 
points: 

1. The screw i, Fig. 1, must not come 
in contact with the spindle or it will 
short circuit the rollers. 

2. The roller's must be set far 
enough apart to leave room to operate 
handles. 

3. Make brushes e and e1 of good 
stiff brass· or copper, to prevent uncoil­
ing. of wire and at the same time make 
a good contact. 

HOW TO USE WATER PAINT OR DISTEMPER 

There is painting and painting. The 
difficulty with the outsider is to dis­
tinguish good, honest painting per­
formed by the practical, conscientious 
workman from that which so often 
passes for painting. We frequently 
hear it said, "Oh! anybody can do a 
bit of painting!" Well, anybody can 
buy a tin of ready-mixed stuff called 
"paint " and spread it over some sur­
face and call it painting; but it is only 
by using pure materials, laid on by 
competent workmen, under right con­
ditions, that satisfactory and lasting 
results can by any possibility follow. 
This applies equally in the case of oil 
or water (distemper) painting, and the 
object of the writer will be to show 
how to do it-not how not to do it. 

In this article we will deal with 
water-painting, or, as it is technically 
known, distempering-a term that prop­
erly describes all work executed by 
mixing whiting with water and size­
and includes everything from the 
"whitewashed" ceiling to the most 
elaborately tinted color-work in the 
decorative scheme of public or private 
rooms, etc. Please let us here draw the 
line between what is ignorantly called. 
whitewashing, by many, and lime­
washing. Do not use the terms inter­
changeably, but remember that what 
is here called distempering does not 
contain lime as a base, and the reader 
is cautioned against using lime, except 
in its proper place, as much otherwise 
good work is utterly spoiled by having 
had a coating of lime, applied either 
from the want of knowing better or 
by the unscrupulous workman to save 
time, trouble or cost. 

Let us, then, suppose we have a 
ceiling to rewhiten. First we must 
find out its condition, whether it is 
very dirty, smoky, or has much old 
distemper upon it. In any case, if 
we wish to do it as it ought to be done, 
it· will require "washing off," and if 
there is already a very heavy coating 
accumulated, it will also have to be 
scraped. In the former case we simply 
take a pail of clean water and with an 
ordinary distemper brush well wet 
the ceiling, when, with a little scrubbing 
the old material will come away. Don't 
be afraid of using plenty of water ill­
order to • swill or rinse your· surface 
clean. If the old stuff is hard to get 
off, let it well soak, and scrape, using 
sufficient care not . to "dig" or injure 
the ceiling. Next see that all cracks 
and holes are well repaired with plaster:­
of-Paris, applied with a trowel. 

This done, we must now "prepare" 
our ceiling, which is done by roixi~g 
whiting (well soaked beforehand) m 
just sufficient quantity to give_ a little 
body, a small bit of soft soap to stop 
the suction and make it smooth to 
work, with size enough to "bind" it 
in order to bear going over with the 
"finish "-we may get to know the 
strength by spreading a little on a 
piece of paper and drying it by the 
fire or over the gas, when, if it is strong 
enough, it will _bear a good pressure 
when rubbed without coming off. . 

After covering your ceiling with this 
preparation, it must stand until p~r­
fectly dry before going over it aga11:, 
Sometimes,· if very badly staine~, it 

will require two coats of preparat~on, 
and in cases where very smoky, JUSt 
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a little bit of lime-putty will help to 
"kill" it; sometimes it is advisable 
to stain the preparation with ~ little 
blue or blue-black. 

When perfectly dry, you can '' finish '' 
with distemper made as follows, and 
which works better when cold or "jel­
lied": Break sufficient washed whiting 
into a pail of water and well soak, then 
pour off all surplus water, add sufficient 
melted size just to slightly bind. Use 
without any staining at all, if for a 
perfectly white ceiling. Any tint, 
either • for ceilings, cornices or walls, 
may be made from this white by simply . 
adding the stain, or color required; 
and the preparation of walls is just 
the same as for ceilings, but where 
the finish is to be in dark tints it is 
best to have the preparation somewhat 
the same. 

For the general colors or tints, the 
following hints may be useful: 

Rub down with a palette knife ( or 
even a table knife) and a little water 
on some flat, smooth surface the dry 
colors (or stains) until free from lumps 
before mixing with the body of dis­
temper. 

Use a medium self tint for the "foun­
dation" or main stain, and modify 
with a lighter or darker tint, as may 
be desired.· 

For greens, a middle Brunswick 
should be chosen and lightened with 
raw sienna for softness, with yellow 
ochre for dull or dead appearance and 
yellow chrome for brightness. If to 
darken, . add drop-black, blue-black, 
blue, umber or Vandyke brown. Either 
of the above can be modified by adding 
burnt sienna, Indian red, ·or Venetian 
red, or a combination of any two or 
more. By a little practice any tint, 
tone or shade can be obtained- from 
the brightest, palest apple green to 
the deepest bronze, _Quaker or peacock 
greens. 

The same method may be followed 
with the yellows and browns, remem­
bering that blue and yellow produce 
a green, blue and red produce purple, 
plum, grey, etc., according to the pre­
ponderance of one or the other. 

Red and yellow produce orange, 
peach, coral, terra-cotta, salmon, etc., 
and may be darkened or lightened by 
using stains accordingly. 

For some of the heavier tints, no 
whiting at all should be used, remem- , 
bering that whiting makes all the darker 
tints appear muddy. Use more size 

. on walls or wherever it is likely to be 
rubbed against. An excess of size on 
a ceiling or where there is• much heat 
causes cracking. 

I have said nothing of the various 
washable water-paints or patented pro­
prietary articles on the market, as full 

• directions are given for use_ by the 
various makers, and very beautiful 
and artistic effects are produced when 
these materials are handled by skilled 
and experienced workmeil'., while they 
can be used by any man or woman 
of ordinary intelligence and taste; but 
to the unprofessional let me say, use 
it freely and not too thick, for the very 
opposite holds good in distemper work 
to that in oil, always a good flowing 
coat (but not enough to run) comes out 
with a better finish than when used 
too stiff or "brushed out." The main 
thing is to spread evenly and quickly, 
so as not to let the "edges" begin to 
dry from one sweep to the other, or the 
joints will show and look uneven when 
finished. 

Never touch up a wall when once 
finished. -The Woodworker. 

The use of candles in dining-rooms 
of hotels and restaurants makes a very 
pleasing decoration. However, the 
ordinary paraffin candle is entirely 
unsuited for the purpose, owing to its 
unsteady light and the drip of the paraf­
fin wax. The ideal candle would be 
an electric one, but the objection to 
the use of electricity heretofore has been 
that it required connecting wires run­
ning to the source of power. Recently 
an electric table lamp has been devised, 
which carries its own storage battery. 
This little lighting device is rather 
more ambitious than a candle, being 
set in a vase in which cut flo-wers may 
be placed. The light passing through 
the flowers and water contained in the 
vase gives a very soft, pleasing effect. 

A motor-operated revolving door has 
recently been installed in a Boston 
store. 
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A CONVENIENT ALARM CLOCK ATTACHMENT 
CLAUDE L. 

It often happens, that one desires 
to be awakened at a certain hour 
without arousing others within hearing 
distance of an ordinary alarm clock, 
and to be so thoroughly awakened, ,as 
to prevent of falling asleep again. 

This may be effected by a simple 
and inexpensive apparatus, constructed 
as follows: A wooden base about 5 by 
8 in. is made, as shown, in the drawing, 
in the centre of one end of which, is 
erected a wooden post, as shown, about 
1½ in. wid~, and about the height of 
an ordinary alarm clock. 

Procure a small ordinary iron box 
buzzer, and attach to the binding 
posts a piece of twisted incandescent 
lamp cord, long enough to reach from 
the pillow of the bed to the place where 
the clock is to be placed; the clock 
may, for this temporary purpose, be 
placed in a chair near the bed, or at 
a more remote point if more convenient. 

Cut one of the conductors of the cord, 
at any convenient point, and connect 
to the two ends formed, one or two 
cells of dry battery, in series; the re­
maining ends of the cord are opened for 
a few inches, the insulation scraped off 
for an inch at the ends, and one of the 
ends secured on each side of the wooden 
post near the top with small staples. 
Two pieces, each about 3 or 4 in. long, 
of the stranded conductor removed 
from the centre of a piece of similar 
conducting cord, or that obtained from 
the inside of the conducting cord known 
as "tinsel," are twisted firmly at one 
end to the two terminal wires on the 
top of the post, the remaining ends 
being passed through two holes, one 
at each end of a piece of fibre or hard 
rubber, about 1¼- in. long and ½ in. 
wide and %2 or Ys in. thick, as shown 
at A, and the ends twisted or tied 
with thread; the ends being thus in­
_sulated from each other and held apart 
by the piece of fibre. In the centre 
of this piece of fibre is secured by rivet­
ing a small spring clamp, similar to 
those used on suspenders. The buzzer 
may, if desired, be wrapped in a piece 
of cloth. the ends drawn around the 
cord, where attachment is made to the 
buzzer, and the cloth sewed firmly in 
place, to avoid soiling the pillow. 

WOOLLEY . 

In use, the buzzer is placed beneath 
the pillow of the sleeper; the clock, 
from which the bell may be removed, 
is set for any desired hour, and the 
alarm wind given three or four turns 
only, it then being placed on the wooden 
stand, and , the spring clamp sprung 
on to the alarm wind. When the 
alarm is sprung, the fibre cross-piece 
is given a few turns, which causes the 
bare conductors to cross and be twisted 
tight, and as a result, the buzzer is 
put in operation, and it "continues 
to buzz" until the sleeper awakes and 
arises and disconnects the clamp. 

The buzzer, while it makes little 
noise in the room, beneath the ear of 
the sleeper makes a noise that is sure 
to awaken him, without disturbing 
others. The spring clamp, may be 
attached to the fibre cross-piece, by 
means of a short spiral spring, thus 
affording some compensation if too 
many turns be given to the alarm wind, 
but in either form it works very satis­
factorily. 

If any difficulty is experienced in 
clamping the spring clamp on the wind 
of the alarm, the wind may be covered 
with a layer of electrical adhesive in­
sulating tape. 

The cost of the material is from 
75c to $1.00, and the battery used 

• this way will last for a year or more. 
The writer, who is entirely deaf in 

one ear, originally devised the appliance 
to meet the circumstance, that in the 
event that his "good ear" was buried 
in the pillow, he could not hear the 
ordinary alarm, and, in his case, allowed 
the bell to remain on the clock; thus 
if his good ear, was exposed, he heard 
the bell, and if the reverse was the case, 
he was awakened by the buzzer; the 
general utility of the contrivance after­
wards suggesting itself to him. 

JI! 
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R. E. BRADLEY 

In the days when the art of wireless 
telegraphy was in its infancy, when 
-coherers were used, it was very easy to 

. have the polarized relay close a local 
-circuit and ring an alarm bell. At 
the present time, much more sensitive 
-detectors than the coherer are in use, 
requiring such an excessively small 
-current to operate them that they do 
not have the slightest effect upon even 
the most sensitive form ofrelay. Hence 
no alarm bell can be used, and unless 
the person desired is at his instrument 
:and has his telephones on, there is no 
possibility of getting him. With the 
large commercial and naval stations, 
this is no drawback, because there is 
always an operator on duty. With 
amateurs, however, it is quite different. 
In this case, it is often very desirable 
to have some way of letting the person 
desired know that someone is calling 
him. 

This result may be accomplished as 
follows: Take a. sensitive telephone, 
wound to at least 1,000 ohms, and re­
place the regular diaphragm by a much 
thinner one. To the centre of this, 
cement a piece of graphite about¾ in. 
long having a groove cut around its 
middle part, so that it stands out per­
pendicularly from the diaphragm. This 
graphite can be taken· from a lead 
pencil. In the groove around the graph­
ite, wind and fasten sonie very fine 
copper wire, the finer the better. Leave 
several . yards of this free for • connec-
tions. • 

From the back handle-of the telephone 
arrange a stiff piece of wire, so that its 
end will come in front of, and not far 
from, the hole in the ear piece. From 
this, hang a small piece of graphite 
or arc light carbon by a fine copper 
wire. Incline the telephone, and adjust 
the hanging piece of carbon until it 
presses lightly against the piece on the 
diaphragm. 

Suspend the whole from the ceiling 
by long spiral springs to take up the 
vibration from the house. As con­
nections use long spirals of very fine 
copper wire. Connect the magnets of 
the telephone to the detector. Con­
nect the wires from the pieces of carbon 

in series with two dry cells and a low 
wound telephone, to the mouthpiece 
of which is fixed a large megaphone . 

Whenever the diaphragm of the 
high-wound telephone vibrates in re­
sponse to the waves striking the de­
tector, it will cause a very slight motion 
of the pieces of carb9n. '_l'his slight 
movement alters the contact resistance 
between the two. This will be made 
manifest by a loud scratching noise in 
the second telephone. · A six • or eight 
foot megaphone will concentrate the 
sound so that ,moderately strong signals 
can be heard all over the hoµse. 

Instead of the second telephone and 
megaphone, a very sensitive relay with 
one cell of gravity battery can be 
used. After adjusting, tighten the 
armature spring until the armature is 
almost but not quite pulled away from 
the inner contact post. Use the other 
post to close the circuit • of a single 
stroke bell. The armature of the relay 
must have very little play. Any altera­
tion of the contact resistance between 
the two pieces of carbon v,;-ill cause the 
light armature of the relay to tremble 
back and forth and close the bell cir­
cuit. This, however, is not as delicate 
as the telephone and megaphone. ar­
rangement. 

Of course these alarms will not work 
on signals so faint as to be barely heard 
when the telephone is over the ear, 
but they will work well with ordinary 
working signals .. 

----
r Ear caps should not be used unless 
there is so much noise in the ·room 
that they are absolutely necessary. 
They give a hollow, disagreeable sounq. 
and decrease the strength of the signals 
tJ.oticeably. They make the telephones 
stand off from the ear too much for 
delicate work. Weak signals which 
can be read with difficulty without the 
ear caps are quite unintelligible with 
them. 

Scorchers in Philadelphia have been 
giving the police the slip so easily that 
the commissioner has ordered his motor 
cops to don plain citizen's clothes and 
try their luck in that manner. 

L 
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HOW TO MAKE A SILVER BOWL 

A correspondent asks instructions 
for making a bowl of sheet copper or 
silver and wishes the hammer marks to 
show.-The following method, after 
Wilson, will give you the information 
you desire: Take a sheet of metal, 
size 14, if the cup is to be small, to 16, 
if the cup is fairly large. Cut out a 
circle, the diameter of which is a little 
larger than the contour of the cup. 

Take the compasses and lightly scratch 
on one side of the sheet a series of con­
centric circles, the smallest about an 
inch in diameter, increasing the radius 
of the succeeding circles by quarter 
inches. These circles are to· guide the 
hammer strokes. Now take a round­
headed boxwood mallet and beat the 
metal into a rough cup-shape by beating 
it into a cup-shaped hollow in a wooden 
beating-block. This rough cup or 
shallow bowl must now be hammered 
into shape with a hammer shaped as 
in Fig. 12, on a stake shaped as in 
Fig. 13. Then begin on the inside, 
and with the round~faced hammer, 
and keeping the elbow close to the side, 
beat round in circles, using the hammer 
from the wrist and not from the elbow. 
Repeat this, taking care to keep Lhe 
blows in concentric circles, and to work 
regularly until the metal begins to take 
shape and to feel springy. Then an­
neal it, and, still using the same stake, 
beat on the outside from the innermost 
circle outward, taking care to leave 
the thickness of the brim untouched. 
It may happen that the cup has become 
uneven in shape~ this can be remedied 
after heating, by beating it out again 
from the inside, with the box mallet, 
into the cup-shaped depression on the 
beating-block. Care must be taken 
npt to stretch the metal unduly while 
doing thi,s. 

The work is then continued and is 
almost wholly done. from the outside, 
still keeping the blows in circles, turning 
the cup round with the left hand. A 
skilful hammerman at this stage, by 
regulating the inclination of the ham­
mer face, can drive the metal in any 
direction, thickening the rim or the 
bottom or the sides of the cup as may 
be necessary. After the shaping of 
the cup is completed, it must be plan­
ished by using a hammer with a polished 
face, on a stake also polished for this 
purpose. When carefully done, this 
leaves the surface true and bright, and 
covered all over with brilliant facets. 
This method produces a cup beaten 
out of one piece. The form can natu­
rally be varied at will, but it will often 
be found that the shapes taken by the 
cup during the progress of the work 
are much more interesting than those 
we set out to do. 

A method which has been used for 
polishing brass is to rub the metal with 
rotten stone mixed with sweet oil, then 
rubbing vigorously with a cotton flannel 
cloth and finally polishing with a piece 
of soft leather. A weak solution pf ox­
alic acid rubbed on tarnished brass will 
remove the tarnish but the acid should 
be washed off with water and the paste 
then polished ,vith whiting. 

-The Keystone. 

Belgium's complete system of narrow 
gauge steam railways, connecting ~II 
the towns and villages with the mam 
centres, is being electrified. 
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Fig. 121. shows a form of welded 
angle, and also a welded T. These 
exercises are made from Norway iron, 
and illustrate the work explained in 
a previous article, in connection with 
Figs. 101 and 102. 

Fig. 122 shows a ring attached to 
an eye bolt, such as would be used in 
the ordinary barn scuttle. The figure 
shows clearly how the ends of the piece 
of stock are first upset, and then scarfed. 
At A, is shown the scarfed pieces, 
shaped and joined together, ready for 
welding. . The welding of rings has been 
•explained carefully, in connection with 
Fig. 86, so that no further directions 
will be found necessary. 

Fig. 123 shows a ladle, which may 
be made of two pieces welded together, 
·one piece forming the handle, and the 
•Qther, the bowl. Fig. 124 shows the 
piece of stock from which the bowl 
:is to be made. For this, a square 
piece of stock of the proper thickness 
is cut and marked out, as is shovvn in 
the figure. The diagonals of the square 
are first drawn, so as to get the centre 
of the piece. A circle is drawn as large 
as possible, having its centre on the 
intersection of the diagonals. The 
piece is cut out with a cold chisel to 
the circle, excepting in the place where 
the handle is to be welded on, and also 
the projections for the two pouring 
lips. The· projection for the handle 
is readily scarfed and welded to the 
strip, forming the handle. To form 
the bowl, this circular part must be 
heated very carefully to an even, yellow 
heat, an,d then placed over a round 
hole in a swage block or some other 
object. The metal is then bent into 
the shape of the bowl, by using the 
pean end of the hammer, the pounding 
being done over the hole in the swage 
block. The metal in the centre will 
be forced dov.rnward by the blow of 
the hammer, and the material in the 
vise is prevented from following by 
the swage block. 

Fig. 125 shows the position of the 
block and the piece of stock, when the 
first bending takes place. Care must 
be taken not to hammer out the metal, 
except at the right heat. If the heat 

becomes too low, the metal will be very 
apt to split. After the bowl has been 
prepared properly, the lips are next 
formed, and the top of the bowl ground 
off, straight and even, on a_ grinder. 
To form the lips, hold the part where 
the lips are to be, against. one of the 
small grooves in the side of the swage 
block, as shown in Fig. 126. The stock 
is driven into the groove by placing 
a small piece of round iron on the in­
side of the bowl, and striking sharply 
on this iron, with the hammer. 

The common size bowl for a ladle, 
is 4 in.; the dia. of the circle, cut from 
the flat stock, should be about 4¾ in. 
The stock, which is usually of Norway 
iron, or better yet, machine steel, should 
be about Ys in. thick. If ordinary 
wrought .iron is used for the bowl, the 
metal is very apt to split, unless the 
right heat is maintained throughout. 
No directions should be necessary for 
welding on the handle, as the process 
is the same as when handles are welded 
on to tongs. Bowls and other objects 
of similar shape are often made in the 
manner just described, but in the 
making of them. care must be taken 
not to do too much hammering in· the 
centre of the bowl, as this is the part 
the most liable to be hammered too 
thin. 

Fig. 127 shows what is known as 
a chain stop, and will- serve as a good 
example of a very large class of forgings, 
which have a comparatively large pro­
jection on one side. In making ob­
jects of this type, especial c·are must 
be taken in selecting stock that will 
work into the proper shape with the 
least amount of effort. The stock, 
of course, should be as thick as the 
thickest part of the forging, and as 
wide as the widest part. For the 
chain stop shown in the figure, stock 
should be used ¾ in. by 2 in. 

Fig.· 128 shows the three important 
steps necessary in the working up of 
this forging. In the first place, two 
cuts are made 2 in. apart, as.shown at A. 
These cuts are then widened out with 
a fuller, as shown at B. The ends are 
then forged down square, as shown 
at C. The piece is then finished by 
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punching the hole, and roundipg the. 
surfaces, D and E, and finally finishing 
the ends round. 

Fig. 129 shows the position of the 
fuller in this exercise. Notice that it 
is held somewhat slanting, instead of 
perfectly straight· up and down. The 
reason for this is that we have to force 
the metal toward the central part, in 
order to leave a more nearly square 
shoulder, instead of the slanting shoulder 
that would of necessity be left, if the 
fuller __ had been held exactly straight 
up and down. 

Before taking up the use of steel 
in the forging of machine tools, I wish 
to discuss briefly, a few general forgings, 
which may well make up a considerable 
part of the average blacksmith's work. 
I have in a previous article, discussed 
at some length, the calculations required 
for stock used in forgework, and I will 
add but one simple rule to this. In 
calculating the amount of stock required 
to make a forging, when the regular 
shape of the stock is to be altered, 
calculate tl;le volume of the forging, 
and add an allowance for stock loss 
in forging, and cut a length of stock, 
having the total volume, or in other 
words, the forging will contain the 
same amount of volume or metal, no 
matter in what shape it may be. Of 
course, allowance has to be made, for 
calculating the burning of the metal, 
as well as for parts cut off in making. 
Any forging can usually be separated 
into several simple parts· of uniform 
shape, and in this form, the calculation 
can then be easily made, if one will 
remember· that the amount of metal 
remains the same, and that in the forg­
ing, merely the shape, and not the 
volume, is altered. 

WEIGHT OF FORGINGS 

To find the weight of any particular 
forging, the volume may first be found 
in cubic inches, and this volume mul­
tiplied by .2779, which is the weight 
of wrought iron per cubic inch. If 
the forging is made of steel, instead of 
wrought iron, multiply by .2836, in­
stead of .'4779. This will give the 
weight in pounds. I give below the 
weight of cast iron, wrought iron and 
steel, both in pounds per cubic inch 
and per cubic foot. 

Lbs. per cu. ft. Lbs. per cu. in. 
Cast iron weighs 450 .2604 
Wrought iron weighs 480 .2779 
Steel weighs 490 .2936 

FINISH FOR FORGINGS 

Frequently, forgings are machined 
or fihished, after leaving the forge 
shop. The drawings, from which the 
blacksmith usually works, are made 
to represent the finished work, and 
also the finished dimensions, so it be­
comes necessary for the blacksmith to 
make an allowance for this finishing 
when he makes the forging, and all 
parts which have to- be machined and 
finished must be left with extra metal, 
which is later to be removed. In 
finishing, .all parts which require finish­
ing should be marked on the drawing. 
Sometimes the finished surfaces have 
the word finish marked on them, and 
sometimes the finishing is shown by 
the symbol "F," which is placed on 
every surface requiring finish. When 
all the surfaces of a forging are to be 
finished, the words finished all over, are 
usually placed on the drawing. The 
allowance for the finishing up of small 
forgings is usually about ½a in. on every 
surface; that is, if a block were wanted, 
to finish 5 in. by 3 ih. by 2 in. and 1/10 in. 
were held for finishing, the dimensions 
of the forging when finished by the 
blacksmith, would then be 5 ¼ in.' by 
3,Ys in. by 2¼ in. On larger work, 
from Ys in. to ¼ in., or even more, is 
held for machining. The amount held 
for finishing, depends to a very large 
extent on the way that the forging, 
is to be finished. If filing must be 
done, the forging should be made as 
nearly to size as possible, leaving only 
a very slight amount for finish, 1/32 in., 
or even 1/04 in., being sufficient in some­
cases; all of this must be taken account 
of when first calculating stock, and the 
calculation made for the forging with . 
a sufficient allowance for finishing, 
added to the drawing dimensions, and 
not simply for the finished piece. 

Among the several general classes 
of forgings, there is a large variety, 
which may be classed under one head, 
namely Knuckles. Under this head, 
will come such forgings as the marine 
connecting rod, the knuckled parts 
frequently used in rods and other 

J 
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things of this character, such as are 
shown in Figs. 133, 135 and 137. 

Fig. 130 shows the shaped end much 
used on the crank and all connecting 
rods. The method of forming this 
is very simple. The stock used should 
be as wide as B, and somewhat more 
than twice _as thick as A. Fig. 131 
shows the various steps taken in getting 
the shape shown in Fig. 130. The. 
first step taken requires two fuller 
cuts, as shown at A, using a top and 
bottom fuller, and working on both' 

sides at the same time. When a bar· 
is worked in both_ sides in this way, 
it must be turned frequently, bringing 
first one side,' and then the other, as 
the top side. In this way, the cuts 
will be worked to the same depth on 
both sides. If the work had been held 
in one position, however, one cut would 
probably have been deeper than the 
other. Having finished these cuts, the 
left hand end of the bend is next drawn 
out into the proper size, and a cross­
section of B x C,· and the right hand 

.. i 
l 
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end is next punched and placed, as 
shown at B. If the length, D, Fig. 130, 
is comparatively short, and the st?ck 
sufficiently wide, instead of being 
punched and slanted, the end of the 
bar is then notched, and cut out, as 
shown at C, Fig. 131. This being done· 
either with a right angle or else a curved 
cutter. The slanted ends are next 
spread out into the position shown 
at D; and are drawn down to the proper 
size, over the comer of the anvil, ai, 
shown in Fig. 132. These ends are 
then bent back into the proper position 
for the finished forging. Frequently, 
after working out these ends, and bend­
ing them back, a lump will be left, as 
indicated by the arrow point at E. This 
must, of course, be trimmed off along 
the 9-otted line. 

KNUCKLES 

Fig. 133 shows a knuckle, which is 
started in exactly the same way as 
the previous exercise. After the ends 
have been forged out straight, usually 
the tips of these ends are bent down, 
forming a U-shaped loop, which is 
very nearly the same shape as the 
finished knuckle. A bar of iron of 
the same dimensions as the inside of 
the finished knuckle is then placed 
between the sides of the loop, and the 
sides closed down flat, as shown in 
Fig. 144. 

FORKED END CONNECTING ROD 

Fig. 140 shows the end of a connect­
ing rod. This is made in the same 
manner as just described. The shaped 
0 is drawn down into shape and 
rounded up before the other end is 
slanted. After the slanted ends have 
been bent back perfectly straight, the 
shoulder, A, is finished up with a fuller, 
as shown in Fig. 136. This gives a 
fillet to the shoulder, and strengthens 
the forging materially. The rounded 
ends, B-B, are formed before the piece 
is bent into shape. If several of these 
connecting rod ends are to be made 
of the same size, the bending can best 
be done over a cast iron model of the 
right shape and size. This is almost 
invariably done if the forging be a 
large one, and several of the same 
~i.nd are to be made. 

HOOK, WITH A FORKED END 

Fig. 137, E, shows a forging, ·whic_h 
also is one of this general class. This 
forging, as the dimensions show in the 
figure, are to be followed, to be made 
from Ys in. square stock. The end of 
the bar is first drawn out round to %a 
in. in dia. This round end is heated 
to a bright yellow heat, and put through 
the hole of a heading tool. The square 
part is then slanted. with a hot chisel, 
as shown at B, and the cut widened 
out and the sides hammered out 
str~ight, as at C. Th~y are then-brou~ht 
to the required U-shape, by bending 
over the horn of the anvil, as shown 
at D, after which, the hook is bent 
into the form, as shown at E, Fig. 137. 

OPEN END WRENCHES 

Open end wrenches of the same 
class, shown in Fig. 138, may be made 
in several different ways. One method, 
frequently followed, . is to make the 
wrench, following the same general 
method just given for making the 
forked end of the connecting rod. 
Ordinary sized wrenches, however, are 
much more easily made in the way 
shown in Fig. 139. Where a piece. of 
stock is used wide enough ~nd thick 
enough to form the head of the wre~ch, 
this .end is worked in on both sides 
by means of a fuller, and the head 
rounded up, as shown. A hole is then 
punched through the head, and . the 
piece then cut out with a cold chisel, 
or hot cutter, to form the ·opening, as 
indicated by tl;e dotted lines at B, 
Fig. 139. 

Fig. 140 shows a simple tool, fre­
quently called for, and known as an 
S wrench. This wrench is usually 
made with a gap or opening. at ~ach 
end suitable for nuts of different sizes. 
The jaws al; the end are, of course, 
parallel with each other. A line drawn 
from one jaw to the other should 
make an angle of about 30° with the 
centre line of each jaw. There are 
two ways in which such a wrench can 
be forged. The first method has already 
been described, where the jaws are cut 
from a solid piece of material, and the 
piece between them is then drawn 
down to the proper size for the handle. 
This m~thqd, is preferable. The second 
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method is to forge the jaws separately, 
and then weld them to the handle, 
which has been previously bent into 
the right shape. 

In forging such a wrench, the outer 
edges should be slightly rounded, so 
that they will not cut the hand, and 
the inside of the jaws should be kept 
perfectly square wth sharp edges. The 
finishing can best be done either by 
grind or file. 

Fig. 141 shows a swivel. For this 
exercise, use a bar of Bessemer steel, 

_ ¾' in. square, and flatten it a little, 
and then draw out to ¾ in. round, as 
shown in Fig. 142, which shows how , 
the piece is flattened and drawn out. 
Next, cut off the bar long enough to 
draw out the ,other end, the same way, 
leaving the centre the full size, as shown 
at Fig. 143. Next, punch the hole 
through it. Having made a mandrel 
shaped as shown in Fig. 152, heat the 
metal to a welding heat, and put the 
mandrel through the hole, turning up 
the two ends, as shown in Fig. 145. 
Having bent the ends up, finish the 
forging on the mandrel with a light 

hammer, leaving it as shown in Fig. 146. 
Next take a piece of ¾ in. round iron. 
Upset one end to form a head, and cut 
a thread on the other end for a nut. 
This slips through the hole in the collar 
of the swivel, as shown at A, Fig. 141. 
The two ends are then bent over and 
welded, forming the· complete loop, 
to which a chain link can be fastened. 

The next article will take up the use 
of steel in the making of small machine 
tools. 

France is considering an enormous 
hydro-electric undertaking. The plan 
is to dam the Rhone, below the rapids, 
some thirteen miles from the Swiss 
frontier, and utilize the water in a fall 
of 230 ft. The entire upper valley 
of the Rhone would thus be formed 
into • ·a long, • narrow lake. The plant 
would generate 240,000 kilowatts, half 
of which would be transmitted to Paris, 
about 280 miles distant, at a tension 
of 120,000 volts. It is estimated that 
this work would cost about $16,000,000 
and could be completed in seven years' 
time. 

I • 
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A PEROXIDE OF LEAD DETECTOR 
ALFRED P. MORGAN 

BRAS.S .SPRING 

LEAD E.LECTRODE/ 
PE.ROX/DE TABLET-

PLATINUM FOIi! 

BRASS PILLAR/ 

Fig. 1 

The peroxide of lead detector, re­
cently invented by S. G. Brown, may 
be classified as an electrolytic detector. 
But in this it is rather novel, for it 
makes use of no liquids. Unlike 
the Fessenden type of detector, it is 
vei:y portable, and especially adapted 
to field work. 

This new detector consists of a pellet 
of lead peroxide, Pb02, held between 
an electrode of metallic lead and one 
of platinum. Fig. 1 shows a diagram­
matic representation of the sensitive 
part of the detector. The resistance 
of the combination 'is increased by the 
electrical oscillations, which, in passing, 
stimulate chemical action, and increase 
the counter electromotive force. This 
increase causes a consequent diminu- -
tion of the current sent through the 
detector by the local battery. 

The - chemical action which takes 
place, may be outlined in detail as 
follows: 

The current of the local battery in 
passing decomposes part of the lead 
peroxide into lead and oxygen, and 
causes the lead to become positively 
electrified, and ·exhibit a tendency to 
pass upwards to the lead electrode, 
while the oxygen takes on a negative 
charge, and passes to the platinum 
electrode. But the lead and platinum 

• electrodes, with the intervening lead 
peroxide, act as a source of _current, 
independent of the local battery, and 
flowing in the opposite direction. This 
current thus independently set up, 
tends to send the ions in a reverse 
direction; that is, the now positive 
oxygen ions seek the lead electrode, 
while the lead ions (now negatively 

.ch_;i.rged) go towards the ·platinum. It 
must be understood that the two actions 
described above, do not take place 
separately, or are not distinct as regard­
ing the element of time, but that both 
occur at the same time, and that the 
second, being .contrary to the first, 
merely tends to neutralize it, as it were. 
Upon the passage of electrical oscilla­
tions, the counter electromotive force 
is increased .. This causes a drop in 
the battery current and corresponding 
sot.ind in the telephone receivers. 
· Fig. 2 shows the construction of a 

simple peroxide of lead wave detector. 

Fig, 2 
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.Fig. 3 

The yoke, Y, is a piece of brass¼ in. of contact between the lead and lead 
thick, ½ in. wide, and bent into the peroxide may be regulated. 
shape shown. A hole, h, is bored A brass pillar, B, ½ in. wide, ¼ in. 
¼ in. from one end and tapped to fit thick, and 1 in. long, is so mounted that· 
a threaded piece of brass rod, R, ¼ in. one end comes beneath the lead elec­
in dia. and l½ in. long, which serves trode. A piece of thin platinum foil, 
when fitted with a head, as a screw to ½ in. square, is laid on this end of the, 
regulate the tension of the spring, S, _ pillar, and the lead peroxide pellet 
on the peroxide pellet. The head of placed on the platinum foil. A binding 
the adjusting screw is a piece of hard post, the screw of which passes through 
rubber or fibre, l¼ in. in dia. and ½ in. .the base and holds the pillar firmly, 
thick. A small hole ¼ in. deep is serves to facilitate connections. 
bored in the centre and tapped in order The .detector is mounted on a base, 
to receive the upper end of the adjusting 5 in. long, 4 in. wide, and.¼ in. thick. 
screw. The lead peroxide tablets cannot 

A seco,nd hole, j, is bored in the up- be made at home, unless a proper press 
right part of the standard, Y. This is convenient. It is best to have a 
hole is tapped to receive a small machine druggist stamp out ½ doz. peroxide of 
screw, t, which holds the spring, S, in lead pellets in a tablet press. He should 
place. A third hole, k, in the foot of apply as great a pressure as possible, 
the standard and ½ in. from the end, in order to harden the tablets and pre­
permits a binding post to be mounted' vent crumbling. The resistance is also 
thereon, the screw of which, by passing thereby decreased. It is very necessary 
through the base, holds the standard, Y, that the pellets be kept perfectly dry, 
firmly in place. as otherwise a continuous roaring and 

The spring, S, ½ in. wide and 2,½ in. 
long, is cut from No. 20 gauge sheet 
brass. A hole is bored at one end to 
receive the machine screw, t, which 
binds it to the standard. This end is 
then bent up at right angles, at place 
indicated by the dotted line in Fig. 3. 

The lead electrode is circular in shape, 
¼ in. in dia., and ¼ in. thick. It is 
best cut from sheet lead and must be 
brightened up before use. It is placed 
on top of the lead pellet; T, and under­
neath the spring, S, so that by raising 
or lowering the screw, R, the pressure 

TO AERIAL 

T 

D 

T, Tun,n-9 Coil 
C= Condense,. 
·D • Detector 

Fig. 4 

B-Ba.tter_y 
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hissing, due to the decomposition of 
water, will be no~iced when the detector 
is in use. 

The platinum is made the positive 
of the local battery, and the lead elec-

trade, the negative. The remainder 
of the circuit is similar to that of the 
ordinary electrolytic detector with the 
usual condensers, potentiometer, etc. 
It is shown by Fig. 4. 

SIMPLE CIRCUIT-BREAKER 

F. R. FURNAS 

A circuit-breaker is a very convenient 
device to use in experimental work, as 
it will often save damage, where a fuse 
would not. For instance, if one is 
taking current from a lamp-socket, 
at 110 volts, an accidental "short" 
means " something doing" before a 
fuse will "have time to blow." 

When the average experimenter is, 
af work, there is not much likelihood 
of the fuse blowing in any event, • as 
before commencing his work, he usually 
replaces the 6 ampere fuse. plug, used 
on 12 lamp circuits, with a large fuse 
to avoid trouble at that point. 
• Here is just where the circuit-breaker 
fits in, as it •will automatically break 
the circuit, if the current exceeds that 
for which the device is adjusted. The 
one described in this article is easily 
made and is very sensitive in action. 

The drawing explains itself, showing 
the device set, ready for work. The 
magnet pulls the iron nut in to its core, 
r~leasing the catch, which allows the 
extension spring to draw up and jerk 
out the blade of the "keystone" switch, 
thus breaking the circuit instantly. 
It is instantly reset by pushing in the 
knob, K, again. 

' The amount of current necessary 
to trip the machine can be adjusted 
by the nut, N, and the tension spring, S. 
The magnet should be wound with 
about 75 turns of No. 14 B. & S. wire. 
The large spring, X, should be just 
strong enough to jerk out the switch 
easily. 

Recognizing that the steel beams used 
in grillage foundations for tall buildings, 
because of their being concealed from 
examination, should be absolutely pro­
tected from corrosion, the firm of Mili­
ken Brothers have been conducting ex­
periments in the galvanizing of the 
beams after the shopwork upon them 
has been completed. By using the hot 
process in a large bath, they have suc­
ceeded in galvanizing npt only I-bea111s, 
but a complete riveted-up steel column. 
Experimental grillages, containing gal­
vanized steel, were broken open after 
they had been in the ground for six 
months, and the concrete was found to 
be in close and firm contact at every 
point. 

More than 50,000 church bells have 
been cast in Troy, N.Y., since 1825. 
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QUESTIONS AND ANSWERS 
. Questions on electrical and mechan~cal subjec~s of 11eneral interest will be answered, as far as possible, in 

this dep!'r~°:'e.nt free of charge. 'l_'he wn ter must give h,s name and address, and the answer' will be published 
under his iruttals and town; but if he so requests, anything which may identify him will be withheld Ques­
tions must be written !)nly on one side of the sheet, on a sheet of paper separate from all other contents of Jetter 
and only three questions may be sent in at one time. No attention will be given to questions which d~ not 
follow these rules. 

O~g to the large number of questions received, it is rarely that a reply can be given in the first issue 
aft!'r receipt .. Questions for which a speedy reply is desired will be answered by mail if fifty cents is enclosed. 
This amount 1s not to be considered as payment for reply, but is simply to cover clerical expenses postage. 
and cost of letter writing. As the time required to get a question satisfactorily answered varies ~e cannot 
guarantee to answer within a definite time. ' 

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

1100. Non-Inductive Potentiometer. 0. 
C. La F., Brock, Neb., asks: (1) What i~ 
the construction of a non-inductive poten­
tiometer as compared with one that is in­
ductive? (2) What h.p. will it take to 
operate dynamos of from 12 to 40 watts 
output? (3) Can lead pencils connected 
in series be used for securing a high resist­
ance? Ans.-(1) Wire wound in the form 
of coils, especially if on an iron tube, or if 
composed itself of iron wire, will allow the 
current to set up· magnetic fields, or induce 
magnetism, • therefore, such are spoken as 
"_inductive.'_' Wound of non-magnetic mate­
nal, and in zig-zag manner, this effect is 
avoided. (2) The power is so small as to 
be not accurately measurable. More power 
would probably be used in driving the belt 
and shafting, than the dynamo. One h.p. 
equa1s 746 w. (3) Yes, but different grades 
of pencils are obtained by mixing the graphite 
with different quantities of clay, and you will 
need to measure or try quite a variety of 
grades before finding just the resistance or 
current capacity desired. 

1101. Storage Battery. E. R. P., Rox­
bury, Mass., (1) has a storage battery that 
has been disused for t_wo years and now it 
will not hold its charge. What is the reason? 
(2) How can a "Kent No. 8" dynamo be 
rewound so as to increase its output? (3) 
Where can he get a "Perikon"? Ans.­
(1) You should remove the plates from vessel, 
clean out the sediment, arid set it up afresh 
with acid of the right specific gravity. Then 
charge for at least 50 hours. See our articles 
on storage batteries,-in the April and May, 
1908, magazines. Also, Watson's new book 
on "Storage Batteries" gives a great deal of 
useful information on the operation and 
care of such apparatus. (2) Only by using 
coarse wire on the armature, and driving 
it at a higher speed. (3) Perikon detectors 
may be had of Wireless Equipment Co., 
West Arlington, Md. 

1102. Plating-Bicycle Enamel. C. V. 
Iowa City, Iowa, asks: I am building a small 
1 ½ h.p. gasoline engine ofifmy own design. 
(1) How can I plate the small parts and fly 
wheel rims in brass? I wish them heavy 
enough~so I can polish them. (2) How can I 
enamel the parts to a finish like sewing ma­
chines are? (3) What kind of enamel is used? 
Ans.-(1) Brass plating is impracticable, use 
the metal or nickel plate. (2) Bicycle enamel 
to be had from any cycle dealer. 

1103. Testing and Calibrating. J. A. C., 
E. Cleveland, Ohio, asks: (1) How do you 
test a watt meter for its accuracy, A.C. and 
D.C. ? (2) What book shows tests for electric 
machinery in regard to winding, also lengths 
and insulation of wire? (3) What book gives 
calculations and designs of starting boxes, con­
trolling devices, rheostats, etc.? Give names 
of publishers of books and prices. Ans.-You 
will find a great deal of useful information 
along these lines in Clayton and Craig's 
"Questions and Answers.'' Price $1.00, of 
our publishers. 

1104. Wireless Transmission. E. R., jr. • 
Swarthmore, Penn. Referring to question 
No. 899 in February, 1909, issue, how far will 
a sending station send, consisting of a coil like 
the one in your April, 1908, issue, only wound 
with No. 33 s.s.c. instead of No. 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 ft. high and 240 ft. long of No. 
14 aluminum wire? Ans.-Using a tuned 
transmitting and receiving circuit, a radius of 
100 miles should be obtained ·with the trans­
mitting side, etc. I wish to ask if this answer 
is correct, as I am making this coil wound 

· with No. 33 s.c.c., expecting to send 60 miles 
with 80,ft. antennre. If it will not transmit 
this distance, how far will it transmit? Ans.­
Certainly the answer is correct, and the dis­
tance can be easily covered if the proper pre­
cautions are· taken, and a good ground is 
secured. 

1105. Reducing Voltage. A. H. N., Min­
eral Wells, Texas, asks: I have 11 60-ampere 
2-volt storage cells and want to reduce the 
voltage to 2 and amperage to 40, kindly ad­
vise how this can be done. Ans.-!£ your cells 
are folly charged, one cell will be sufficient to 
supply 40 amperes at 2 volts for the full am­
pere hour capacity. Storage cells are usually 
rated on their ampere capacity for 8 hours, so 
these cells would have a capacity of 60 x 8, 
or'480 ampere hours. At a rate of discharge of 
40 amperes, one cell would last 12 hours. The 
current should be regulated to the correct 
amount by means of a rheostat of proper capac­
ity inserted in series with the battery. 

1106. Caloric Engine. Wm. C., Newark, 
N.J., asks: I got the last issue of Electrician 
and Mechanic and saw therein a small caloric 
engine: Now I made one and cannot get same 
to nm, can you tell me what is the matter? 
Here are the dimensions: length of transfer 
cyl., 5 in.; inside dia. transfer cyl., 2 in.; length 
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of transfer piston, 2 ¼ in.; dia. of transfer pis­
ton 1 Ys in. ; dia. of power cyl. 1 Ys in.; length 
of power cyl., 1 Ys in. ; stroke of cranks, 1 ¼ in. ; 
flywheel, 6 in. dia., ½ face. You do not show 
in the cut you have in the May number how 
you set your cranks, whether one is set ahead 
of the other or opposite. Ans.-The cranks 
are to be set 180 degrees apart. Your failure 
to get your model to run is very probably due 
to leakage by_ the piston of the power cylinder 
or else too much friction. If you will send us 
the model, we will be glad to examine same 
and point out the difficulty in getting it to run 
easily. 

1107. G. W. T., Buffalo, N.Y. I am par­
ticularly anxious to know about the size of 
wire, length of Vv;re, for the choke coils, the 
amount of tin foil for condensers, and if a 
special form of transmitter is necessary. I 
would also like to know about the size of wire, 
length of wire, size of core for the transformer. 
I have read up the information in my posses­
sion on the Duddell operating arc,. but cannot 
anywhere find suitable detail given. Ans.­
We would refe:r: you to U.S. Patent covering 
above. 

1108. Silicon-Carborundum Detectors. J. 
P. C., Tampa., Fla., asks: (1) Can a carbor­
rundum detector made of two strips ·of copper 
be used in place of the electrolytic detector? 
(2) Is the potentiometer wound in the same 
way and with the same size wire as the tuning 
coil? (3) On the tuning coil are the two slides 
necessary? Ans.-(1) A silicon detector is far 
superior to carborundum, although carborun­
dum may be used as you describe. (2) • No, 
the potentiometer should be made of No. 30 
or No. 32 German silver wire wound on bobbin 
4 in. long x I¼ 'in. dia. (3) Yes, for good 
tuning two slides should be used. 

1109. Tuning Coil. D. T. M., Spokane, 
Wash., asks: (1) Could you tell me whether I 
could construct a 1,000 mile station that would 
work satisfactorily? (2) I have a tuning coil 
14 in. x 2.½'•in. wound with one layer of No. 10 
B. & S. primary, and over one end I have 
about 300 ft. No. 45 B. & S. Could I use that 
on that set? It bas sliding contact. (3) Please 
name instruments that would be required. 
Ans.-(1) We presume that you mean a re­
ceiving station only. (2) The instruments you 
would need are good, loose coupling receiving 
transformer or double slide tuning coil, vari­
able condenser, set of high resistance phones, 
fixed capacity condenser for phones, and a 
good detector. We would no~ recommend a 
coil such as you describe, although if the pri-

• mary were about No. 22 and the secondary 
No. 30, the results would be better. 

1110. Receiving Condenser. N. H. K., 
New Haven, Conn. Could you give me any 
idea of bow to find out whether my receiving 
condenser is in working order or not, as I have 
just made one size 12 sheets tinfoil 3 in. x 4 in. 
and paper same as sample enclosed? Ans.­
To determine whether your condenser is short 
circuited or not, you might connect one side to 
a battery and one side • of your telephone to 
the other side of your condenser, if you get a 
sharp click in your phones!when you make 
connection with the battery with the other 
wire of your phones, it will indicate a cross in 

the condenser. To find if the condenser is 
"open," connect it in your receiving circuit 
in series with the phones, and if you can re­
ceive signals in this manner, the condenser is 
all perfect. Would suggest that your conden­
ser is too large, use six sheets of foil. 

1111. Receiving Radius. A. H., Leomin­
ster, Mass. (1) What will my receiving radius 
be, using the following instruments: horizon­
tal aerial, 53 ft. above ground; 200 ft. No. 18 
copper wire; fixed and variable condensers; 
1,300 metre wave-lengths tuning coils; im­
proved silicon detector; two 1000 ohm re­
ceivers; excellent ground? (2) What will be 
my sending radius, using a coil giving easily 
1,½' in. spark, carefully and finely tunable 
circuits, same aerial and ground as, above? 
<3) Can add diagonal aerial, 100 ft. long, .from 
end of aerial, above mentioned, to about 15 
ft. from ground. How will this effect the send­
ing and receiving radii? Ans.-(1) . You 
should have no trouble to receive two to three 
hundred miles with the set which you describe. 
(2) Over land you will probably be able to 
send 10 or 15 miles--over water, much farther. 
(3) Do not add more aerial from aerial end 
farthest from your leading in wires, but it 
would be an advantage to add in the opposite 
direction, thus making a T aerial. 

1112. Wav'r Lengths. C. F. H .. , Brooklyn, 
N.Y. (1) Please let me know bow the wave 
length is figured when we have a flat top aerial. 
It is stated that its length is figured from the 
spark gap to the top of the aerial, but what 
becomes of the horizontal portion when the 
top is on one end and when in centre of the 
horizontal? (2) It is also claimed that the 
helix can be used for regulating the wave 
length. If such is so, why not use a short 
aerial and make up the difference in the helix 
-it seems to be very necessary to have a 
large aerial to get wave length enough to reach. 
Ans.-(1) On a vertical antenna the length is 
figured to the ·top of aerial; on horizontal 
types from gap to en_ds of horizontal wire. (2) 
The helix lengthens the wave, by adding extra 
inductance in the sending circuit which has the 
primary effect of le_ngthening the aerial. We 
recommend that you use about 1,000 meter 
waves, which will not interfere with govern­
ment or commercial stations. You may do 
this on an ordinary aerial by the use of a helix. 

1113. Rewinding Motor. R. E., Phila-
.delphia, Pa., asks: What size and weight 
of wire to use on a "Manhattan No. 3" motor, 
at pre~ent adapted for 3 dry cells, so as to 
make it operate properly on a 8-volt circuit? 
Ans.-Use same weight of wire as now, but 
let it be 3 sizes smaller. • 

1114. Transformer Design. C. N. P., 
Canton, 0., asks: If we can give him some 
simple rules for designing any size of trans­
former? Ans.-No, we cannot give any 
simple rules, for the subject is very complex. 
No detail of electrical engineering has re­
·ceived more attention than transformer 
design, and the amount of literature pub­
lished on the subject is appalling. Such 
rigid specifications are imposed on trans­
former regulation and efficiency as to require 
every part be calculated to a nicety. Then 
again, it is a field in which experience_ avails 
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as much as theory. To design any piece of 
apparatus, m_ay be som":what like designing 
a house-no two architects will produce 
just the same thing, but each may have its 
peculiar qualifications of economy or sim­
plicity. We will gladly refer you to numer­
ous books on the subJect, but you must be 
well fortified with mathematics, before you 
can fully appreciate all the bearings. 

1115. Wireless. M. H. S., Gloucester, 
Mass., asks: (1) How far should I be able 
to receive and send under the best conditions 
using tuned circuits, with aerial 50 ft. high, 
and four No. ·20 copper wires each 35 ft. 
long; receiving apparatus: tuning coil, 
potentiometer, battery, condenser, silicon 
detector, and one 1000 ohm receiver; sending 
apparatus: ¾ k.w. transformer on a 110 
volt 60 cycle current, and a helix? (2) Is 
a helix made of copper ribbon better than 
one of wire, regardless of space, and, if so, 
what length, width and gauge should be used 
for above· set? (3) Is a condenser made of 
brass any better or as good as one made of 
tinfoil for a ¾ k.w." transformer? If so, 
give dimensions for one to be used on above 
transformer. Ans.-(1) The circuit 7.ou 
mention is for electrolytic. Range 100 miles, 
more or less. For silicon, to obtain the best 
results, the material ·to be used is a tuning 
coil, a pair Qf receivers, 1,500 ohms to the set, 
and a fixed condenser. Sending distance 
about 25-35 miles. (2) No. (3) The best 
condenser is Leyden jars. 

111_6, Wireless Telegraphy. C .. C. H., 
Washmgton, Kansas, asks: How_can a small 
current converter of the vibrator type be 
made to be used on D.C. and A.C., the kind 
that is used in the big power stations to keep 
the current at the proper potential without 
rheostat, and how much would it cost? (2) 
How much No. 40 enamel wire can be wound 
on the spool of pony 75 ohm silk-covered wire 
receiver so as to make the highest proper re­
sistance, an ohm to the foot and would it be 
advisable to wind it myself? (3) I have a 1 
in. Continental spark coil. Will this coil be 
suitable for wireless work and how far would 
it send? Ans.-Th·e construction -and cost 
depends entirely upon the amount of current 
you intend to use. Cheape_r to buy than to 
make. (2) You can wind six to eight hundred 
ohms in each re1::eiver according to the size of 
the bobbins. Yes, you can do it yourself. 
Yes, one to three miles with a good antenna. 

1117. Shocking Coil. A. S. W., W. Somer­
ville, Mass., asks: Will you kindly explain 
the following incident: Intending to ~ake a 
small shocking coil, I took a 6 in. bolt and 
wound it with 2 layers of No. 18, the coarse 
sample enclosed. After dipping in wax and 
covering with paper for insulation, I wound 
a half pound of No. 26, the fine sample. Both 
were thoroughly insulated. After connecting 
with my batteries, there was no magnetism 
whatever in the core. I do not understand 
this. Still, I hope you can explain it. Ans.::­
The primary is either open or short circuited. 
You should have three or four layers instead 
of two, and for· a shocking coil the secondary 
should be smaller than No. 26-say No. 34 or 
36. A bolt is not nearly as good as a core 

would be made of a bundle of soft iron wires .. 
A coil of this size would be more than a person 
could take the full strength of with one cell of 
dry battery. 

1118. Induction Coil. P. B., Akron, Ohio, 
asks:_ (1) Would a primary coil consisting of a 
soft iron wire five eighths of an inch in dia. 
and six and one-half inches long wound with 
three layers of enclosed wire be right? I have 
this core and would like to use it, if possible. 

· (2) How many pounds would be required in 
a secondary of· No. 30 wire, using the above 
as primary to get 1 in. and 1.,½ in. spark? 
How m,uch current could be supplied with dry 
batteries, and how many? Would such a coil 
give spark enough for six mile wireless station? 
Ans.-(1) Core and primary are o.k. (2) 
You will need about 1..½ lbs. of wire. Use six 
to eight dry cells. This coil will send six 
miles, if your circuit is tuned properly. The 
diameter of your coil when finished should be 
about 6¼ in. to get the best efficiency. 

1119. Wireless Telegraphy. C. J. B., 
Ronneby, Minn., asks: (1) Why is it necessary 
to use a ~ire of such- a minute diameter in the 
electrolytic detector? (2) Why is it made of 
platinum? (3) How is it that a wire carrying 
a current of 500 volts is very dangerous to a 
person, while a one half inch spark coil gives 
about 2,000 volts, and is by no means danger­
ous to life? Ans.-(1) The smaller surface 
exposed in the electrolytic the more sensitive 
it is to the minute receiving currents. (2) So 
that the acid will not affect it. (3) The ordi­
nary 500 volt circuit carries heavy amperage, 
while the amperage of a spark coil is very low. 

1120. Wireless Telegraphy. D. R., Grant, 
Mich., asks: (1) How high should an aerial be 
to telegraph fifty miles? (2) What size in­
duction coil should be used? (3) How many 
and what kind of batteries should be used? 
Ans.-(1➔ It depends entirely upon what 
power you have to send with. We should say 
at least 50 ft.; and the sending radius will in-

• crease greatly with the added height of the 
antenna. (2) About a 3 in. coil of the ordi­
nary type, but less on a coil built for wireless 

• purposes (such coils are not rated by the spark 
length, as this has little bearing on the actual 
work that may be done by a coil). Use storage 
batteries, if possible, if not use any good 
Leclanche or dry cells. 

1121. Wireless Telegraphy. H. R. S., 
Colorado Springs, Colo., asks: I would like to 
know where I can get a cable of copper wire 
tin plated, 7 strands No. 21, B. & S. guage or 
smaller size? (2) How far can I receive with 
50 ft. pole and 1,075 ohms receivers with 
silicon detector? Ans.-(1) Write to the 
Long Distance Wireless Instrument Co., P.O. 
Box 2203, Boston, Mass. (2) Two to three 
hundred miles, if your other apparatus is good. 

1122. Wireless Telegraphy. H. W. Y., 
Coldwater, Mich., asks: Can you please tell 
me if a step-up transformer will work in wireless 
telegraphy and if not, why? Would it be on 
account of the number of ampere turns and 
size? How far would a ¼ k.w. transmit? The 
transformer referred to, is one for 110 volts 
60 cycle current, primary 2,300 volts. If this 
wouldn't work, where can I get one? Is a 
trnnsmitter better than a coil? I have a ..½ in. 
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coil; how far will it send with good appara­
tus? What is the station nearest here? Ans. 
-For wireless work, you will need at least 
20,000 volts in the secondary. You say you 
have 2,300 volts in the primary. No doubt 
you mean in the secondary. This is too low, 
being that the ampere turns are too little. A 
¼ k.w. under good conditions will work about 
25 to 40 miles. You can get a transformer, 
either oil or air cooled, at A. B. C. Wireless 
Specialty Co., 111 Broadway, New York City. 
A transformer is better than a spark coil. A 
¼ in. coil under good conditions will work one 
mile. The nearest station to you is in your 
own city, B. S. 

1123. Transformer. W. E. B., Moosup, 
Conn., asks: Please tell me through Electri­
cian and Mechanic if the transformer de­
scribed by W. C. Getz can be used on 110 v. 
direct current with electrolytic interrupter, 
and how far will same send with 60 ft. pole, 
using tuned circuits? How far will it send on 
110 volt a.c. I do not understand whether 
the primary is wound with two ends or with 
four. Ans.-(1) No, the transformer de­
scribed by Mr. Getz is only suitable for use 
on alternating current circuits having an 
E.M.F. of 110 volts and a frequency of 60 
cycles. (2) Using a 40 ft. aerial, it should send 
about from 10 to 40 miles. (3) The primary is 
wound with four ends. That is because it is 
wound in two sections, each section of which 
has two ends. However, when connected up, 
it is so connected that only two ends are in 
use for the main feeds, the other wires of the 
respective sections being in series. 

1124. Wireless Distances. B. W., Phila., Pa., 
asks: How far could I hear with electrolytic 
detector, potentiometer, 1,500 ohm receivers, 
tuning coil, and fixed condenser? The aerial 
to consist of ten wires 60 ft. long, and 2 ft. 
apart, stretched between chimneys and being 
2. ft. above the roofs of houses 25 ft. high. 
Could I hear New York or Atlantic City? 
Ans.-Assuming that your aerial is 25 ft. 
above your instruments, you should be able to 
receive from the above mentioned stations, if 
your apparatus is of a reliable make. In a 
recent test, using a pair of high efficiency re­
ceivers, multiple unit condenser, tuning coil 
and improved silicon detector, a range of 350 
miles was obtained, using an aerial whose top 
was 25 ft. above instruments; the above types 
mentioned being the standards manufactured 
by the Wireless Equipment Co., of West 
Arlington, Md. 

1125. Wireless Telegraphy. R. R. R., 
Whitestone, L. I., asks: (1) What are the 
names of the instruments used for sending and 
receiving in wireless telegraphy? (2) What 
kind of wire· do you recommend for aerials? 
(3) What would be a good ground? Ans.­
.(1) You will need for sending, .a spark coil or 
transformer, spark gap, key, Leyden jars, 
and helix. For receiving, you will need a de­
tector, tuning coil, 2,000 ohm receivers, poten­
tiometer and condensers. (2) Phosphor bronze 
or copper wire is best. (3) A water pipe makes 
an excellent ground. 

1126. Wireless Telegraphy. J. N. V., jr., 
St. Joseph, Mo., asks: (1) How far, and with 
what extra instruments can a 1 in. coil be made 

to send three miles? (2) Is a silicon detector as 
sensitive as an elec.trolytic? (3) Which de­
tector is best for wireless telephone?. Ans.­
(1) With a 50 ft. aerial, using a one qt. Ley­
den jar and good conditions, you should re­
ceive three miles. (2) The electrolytic detec­
tor is the most sensitive detector known. (3) 
Any good detector will do for wireless tele-
phone. . • 

1127. Wireless Telegraphy. J. S. C., New 
York, N. Y., asks: (1) How many ohms do I 
need for the telephone receiver, to receive a 
wireless message from 10 miles? (2) How 
large and what wire do I use for the tuning 
coil, to receive 10 miles? (3) How large and 
what is the best wire for the aerial for 10 
miles? Ans.-(1) Receivers for wireless work 
are usually wound to 1,000 ohms. (2) Tuning 
coil wound with No. 20 wire on coil 3 in. x 12 
in. will be an Al coil. (3) 50 ft. high, and 
stranded phosphor bronze or No. 12 copper. 

1128. Wireless Telegraphy. L.A. F., Nor­
wood, Mass., asks: Erected upon the roof of a 
house I have constructed a mast 40 ft. in 
length, the top of which is 65 ft. above the 
earth. Suspended from this I have a 4-wire 
vertical loop antenna of number 12 bare cop­
per wire which is 45 ft. in length. According 
to a recent survey, the top of the mast is 53 
ft. higher than any other object in town. Am 
situated at the summit of the .highest hi~l 
within several miles, the greatest of which 1s 
Blue Hill, which "as a crow. flies" is at least 
eight miles distant. The instruments used 
consist of a tuning coil rated at 600 meters, 
electrolytic detector, potentiometer of from 
1 to 500 hundred ohms resistance, variable and 
fixed condensers, and _ single telephone re­
ceiver of one thousand ohms resistance, manu­
facturers of which guarantee that said receiver 
is wound with No. 50 silk-covered copper wire, 
and has one thousand ampere·turns upon its 
spools. (1) What would be the receiving dis­
tance of such a station? (2) What should be 
the approximate wave length when the antenna 
is loaded (tuning coil completely cut in) ? (3) 
Where can silicon detectors be purchased? 
Ans.-(l)Your receiving distance should be 
from 300 to 500 miles. (2) The only way to 
figure your wave lengths is by a wave meter. 
(3) A. B._ C. Wireless Specialty Co., 111 
Broad\vay, New York City, sell &ilicon de­
tectors. 

1129. Small Dynamo .. C. N. G., Bloom­
field, N. J., sends a sketch of a _¼;.h.p .. Robbins 
& Myers' motor, and -asks what winding will 
adapt the machine for generating .12 volts and· 
10 amperes? Armature is 2 ¾ in. in dia. and 
2 in. in length, and has 12 round holes ¾ in. in 
dia. Field is of cast iron, with very small airc 
gap, space for winding being¾ in. long, curve_d 
so as to require coils somewhat concent~·1c 
with the armature. He proposes No. 13 wire 
for armature and No. 20 for field, with speed 
at 3,000 Ans.-If you had given the cross 
section of the circular .portion of the rim os 
field magnet; also the exact dimensions of the 
air-gap, we could have figur~d much closer. 
As it is, there remains quite an. element of 
guess work. No. 20 wire will do for field mag­
net, but let this be of the single-covered grade; 
the voltage is so low as not to need the double-
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covered, and the single will allow a few more 
turns in the given space. You will need to get 
about 5_DO turns in each coil, and you may find 
some difficulty m shaping the coil to fit the 
space. The resistance of the two spools in 
series will be upwards of 8 ohms, and under a 
pressure of 12 volts, the coil will not get too 
hot. No. 13 certa1nly will not do for the ar­
mature. No. 18 will be the' coarsest you can 
find room for, and even then you cannot get in 
quite the number of turns we figure as neces­
sary. Still, this is the smallest you can use and 
take 10 amperes from the armature You can 
readily get 24 such wires (d.c.c.) p~r slot, but 
you need over 30. A good way to do will be 
to wind the _fie~d coils as stated, but put a 
temporary wmdmg of the No. 20 wire on the 
arm_ature, say with 30. wires per slot. Upon 
testmg this, you'will get reliable data for the 
final winding. 

11_30. Experimental Dynamo. F. E., Kirk­
patnck, Ind., asks: (1) Which would be more 
useful for such purposes, a series wound d yna­
mo for 4 volts and 5 amperes or a shunt wound 
on~ for 10 volts ·:3-nd 2 amperes? (2) Has an 
article been published on the construction of a 
4-volt storage battery? Ans.-(1) The latter. 
(2) No storage cell gives a useful output of 
more that: 2 volts. A 4-volt or 6-volt equip­
ment consists of 2 or 3 cells connected in series. 

1131. Experimental Dynamo. H. H. H., 
Somerville, Mass., is proposing to purchase a 
70~watt dynamo, and asks how to connect 
th:e field coils in various combinations along 
with field rheostat so as to allow machine to 
supply, outputs between the ranges of 1 volt, 
20 ~mperes, and 20 volts, 1 ampere? Ans.­
~hilE: you can make almost any desired com­
~mation of the field coils, there is none you can 
impose upon the armature. The only oppor­
tunity with that is to vary the speed, and of 
course any- change of that nature does not 
affe_ct _the -size of wire, and, except for better 
radiation with higher speeds, no increase in 
allowable current. If the machine has a maxi­
mum rating of 20 volts and 20 amperes, the 
actual full load rating would be 400 watts, 
yet you admit it is of only 70. The chances are 
that 3.½ amperes will be the safe maximum 
current, and the best you can do will be to 
have all the field winding in series and run 
armature at full speed for 20 volts, and let the 
field rheostat control the potential down to 
10 ':olts. Below that figure, the machine will 
be m a sort of unstable equilibrium, ·when 
small changes of load will vary the voltage 
between annoying limits. Your next com­
bination will be to put the two field spools in 
parallel with each other, rather than in series, 
and to drive the armature at half speed. You 
can then control the voltage from 10 volts to 
about 5. Operation below 5 volts will be 
rather doubtful, for the resistance of carbon 
brushes is so much as to prevent the machine 
froi::n "building-up," or holding its field mag­
netism. You can. accomplish the desired results 
b_y n:erely including a rheostat in the main 
circuit also. If this solution fills your needs, 
we will send a sketch, or publish one, showing 
h~w to· -connect' a d.p.-d.t. (double-po.le 
double-throw) switch that will accomplish the 
desired colt!-binations. For field rheostat, use 

b~re German silver wire, of same size as field 
wire, and of such a length as to have about the 
same resistance. Have at least 20 contacts 
Your diagram showing the terminals of volt~ 
meter directly connected to brushes and am­
meter inserted in the main external' c'ircui t is 
correct. For main line rheostat use 12 in. 
"hard" electric light carbon. 

1132. Wireless Telegraphy. F. S., Lexing­
ton, Mass., asks: (1) How far can I receive 
messages from ships at sea or stations on the 
coast with the following apparatus? I am 
ten miles from Boston. A 4 wire aerial 50 ft. 
long connected with a 42 ft. aerial, 50 ft. from 
the ground, a 300 ft. tuning coil, an electro­
lytic detector with .0001 in platinum wire, a 
potentiometer and battery, a stationary con­
denser, a variable condenser made from alumi­
num sheets. (2) How far could I receive, 
leaving out the electrolytic detector potentio­
meter and battery and putting in a silicon 
detector? (3) How far could I send with 
same aerial one inch coil variable condenser 
and helix? Ans.-(1) With the size wire 
mentioned in your electrolytic detector, you 
could work only about 100 miles. (2) If you 
use the Improved Silicon Detector, as sold by 
the Wireless Equipment Co., you could prob­
ably receive from 150 to 150 miles. (3) From 
fifteen to twenty-five miles, according to 
conditions. 

1133. Receiving Capacity. F. S., Lex­
ington, Mass., asks: How far can I receive 
messages from ships at sea or stations on 
the coast with the following apparatus, 10 
miles from Boston? (1) A four wire aerial 
50 ft. long connected with • a 42 'ft. aerial, 
50 ft. from the ground. (2) A 300 ft. tuning 
coil. (3) An electrolytic detector with 
0.0001 in platinum wire. Ans.-(1) If prop­
erly insulated, about 300 miles. (2) With 
silicon detector; you should receive about 
500 miles. (3) Using about 6 to 10 volts, 
about 6 to 12 miles. 

1134. Transformer. C. C. R., Seattle, 
Wash., asks: (1) I have built a transformer. 
for wireless work, but do not think I get 
enough spark at spark gaps. The core is 
7 ¼ in. long by 4 in. wide and Ys in. square. 

_ It is built up of stove pipe iron and each 
corner is bolted down. On one leg of trans­
former, there is 3 lbs. of No. 31 s.c.c. magnet 
wire (B. & S. gauge) wound in 18 sections. 
On the other leg there is about 160 turns of 
No. 16 s.c.c. magnet wire (primary). At 
the spark gap I get a spark 'Vio in. long and 
¼in.thick. What is the trouble as it doesn't 
seem to give a good spark in proportion to 
the amount of wire on secondary? Have I 
not enough wire on the primary, or have I 
got too much ? I work the transformer on 
a 110 v. A.C., in series with the key I have a 
resistance. Ans.-Place about 40 ·sheets of 
tinfoil 6 x 6 on double thick window glass, 
leaving 2 in. margin all around this will 
lengthen out your spark. The secondary 
must have condensers bridged across, so the 
primary can get the proper amount of current 
to saturate it. Wind about 4 lbs. No. 14 
s.c.c. wire on 1 in. core 15 in.' long for in­
ductance or choke coil. 
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TRADE NOTES 
The B. F. Sturtevant Company of Boston 

has been reorganized, and its capital stock 
increased from $500,000 to $2,500,000, all 
of the stock being taken by the present 
stockholders. The officers of the new cor­
poration are: John Carr, president; Eugene 
N. Foss, treasurer, and E. B. Freeman, 
general manager. This increased capitali­
zation represents mostly capital expendi­
tures during the last year, the Company 
having erected a new plant at Hyde Park, 
which cost over a million and a half. The 
annual business of the Company is $3,000,000. 
. The fan and blower business of the Sturte­
vant Company has so increased, that even 
this enlarged capital and plant will soon be 
insufficient for the needs of the business, 
and its plan is to build a further large addi­
tion to the factories next spring. 

* * * 
North Bros. Mfg. Co., Philadelphia, Pa., 

have ready for distribution a circular de­
scribing their new Yankee breast drill, which 
they will be glad to send to any of our readers. 
This is an excellent tool of the well-known 
Yankee· quality, and every electrician and 
machinist should learn about it. 

* * * 
C. G. Willoughby, 814 Broadway, New 

York, N.Y., hasreadyfordistributionhispho­
tographic bargain list No. 119, and will be glad 
to send it to any of our readers interested 
in photography .. As it is certain to save 
them money, we would advise them to send 
for it as soon as possible. • 

* * * 
Bulletins No. 202A and No. 202B of the 

Holtzer-Cabot Electric Co., Brookline, Mass., 
list telephone receivers and cords of all 
styles, including several especially adapted 
for wireless work. These bulletins will be 
sent on application to any of our readers. 

* * * 
The Electric Goodii Mfg. Co., of Boston, 

Mass., will be glad to send on application, 
a copy of bulletin lOT on annunciator sys­
tems, with, tele1;>hone attachments. Winng 
diagrams and pnces are given, and the bulle­
tin should prove of .interest to all electriciaµs. 

* * '* 
Among the high class wireless instruments 

manufactured by Harold P. Donle of Provi­
dence, R.I., there has recently been placed 
on the market, a portable receiving outfit. 
The outfit is built on original designs, and 
possesses many points of advantage over 
the ordinary receiving outfits. The price 
of this being $9.00, places it within the means 
of every one to own a powerful, efficient 
and finely finished receiving outfit. 

* * * Keuffel & Esser, 177 Fulton St., New York, 
have just published an eight page pamphlet, 
entitled "Log Log Duplex Slide Rules." 
This new slide rule will not only handle any 
problem which can be solved. with the ordi­
nary slide rule, but many others heretofore 
impossible. By means of it, we can extract 
any root or raise to any power, integral or 

fractional. Hyperbolic logarithms are read 
direct. The single tangent and co-tangents 
are given from one second to ninety degrees. 
Many electrical calculations can be made on 
this slide rule. 

* * * 
An electrical show, the first of its kind in 

Boston, will .be held in the great exhibition 
hall of the Mechanics Building on November 
15th to 25th inclusive. Exhibits will be 
mad,e by the leading electricians and electric 
supply houses in America, and all the novel­
ties in time, labor saving and comfort ~ving 
devices-in fact, everything up-to-date. m the 
electrical world will be displayed and operated . 

The decorations and lighting effects are to 
be novel and elaborate, and the whole show 
will be a "wonder world." Expense will not 
be spared to this end, and Mr. Chester I. 
Campbell, long and favorably known as a 
promoter of mammoth expositioni;;, has entire 
charge of all the details, and has outlined a 
policy which will give Boston amusement 
lovers and knowledge seekers an electrical 
treat. 

Many of the exhibitors have already' sub­
mitted· plans for their spaces which involve 
the expenditure of thousands of dollars, and, 
from present indications and the enthuasism 
displayed uvon the part of the general trade, 
the exposition will prove an educational event. 

Special departments will consist of exhibits 
of the amateur wireless operators, unique in­
ventions and ideas of amateurs, and prizes 
awarded to the deserving suggestors or in­
ventors of practical ideas. 

The association promoting the exhibition is 
known as The Electrical Exposition Associa­
tion and is composed of some of the leading 
concerns and individuals in the electrical trade, 
and, in fact, any exhibitor may become a mem­
ber of the association and share in the benefits 
of the association, the object being by the 
hearty co-operation of the members to hold 
exhibitions that will advance the interests of 
the trade. All communications as to particu­
lars and plans should be addressed to Chester 
I. Campbell, General Manager, 5 Park Square, 
Boston, Mass. 

THINGS RECEIVED 
Manhattan Electrical Supply Co., 17 Park 

Place, New York, N. Y., catalogue of mas­
sage vibrators, medical apparatus, electros 
and other accessories. 

* * * • 
Long Distance Wireless Instrument Co., 

P.O. Box 2203, Boston, Mass., catalogue of 
wireless instruments. • 

* * * 
Prague Electric Co., 107 Westminster St., 

Providence, R.I., catalogue of wireless signal 
apparatus. 

* * * 
Gronkvist Drill Chuck Co., 18 Morris St., 

Jersey City, N.J., catalogue of "Johansson" 
combination standard gauges. These gauges 
are accurate to one millionth of an inch, and 
the finish is such that if two are pressed into 
contact, atmospheric pressure will hold them 
together, so one may be lifted by the other 

-----



ELECTRICIAN AND MECHANIC 

... FIRST ANNUAL 

ELECTRICAL 
Under Auspices of the s tt· 0 w 

Electrical-Exposition . 
Association 

OF BOSTON 

C. W. HOLTZER, President 
of Holtzer-Cabot Co. 

A. B. TENNEY, Vice-Prest. 
of Malden Elec. Light Co. 

CHESTER I. CAMPBELL, Sec'y-Treas. 

EXECUTIVE COMMITTEE 

W. H. ATKINS, of Edison Elec. DI. Co. 

G. M. ST'Q"ART, of Stuart-Howland Co. 

FRANK J. STONE, 
of Electric Storage Battery Co. 

HERBERT S. POTTER, Electrical Contractor 

J. N. KELLER, of New England Te!. & Tel. Co. 

EVERYTHING 
ELECTRICAL 

A WONDER 
WORLD 

PRIZES FOR 

Wireless Exhibits 
Labor~ Saving Devices 

U_nique Ideas 

J\l~cbanics , 
,Building 

Boston· 

NOVEMBER 
15 to 25; '09 

~ 

. . 
Address all communications for 

particulars and space to 

CHESTER I. CAMPBELL 
General Manager 

5 PARK SQUARE BOSTON 

APPLICATIONS 

OF ELECTRICITY 

IN MODE-RN. 

CIVILIZATlON 

xi 



xii 

'· 

ELECTRICIAN AND MECHANIC 

The 
TRAINED 

Man 

INS 
Life-is one continual contest of man against man, with Success as the prize-and 

the trained man WINS-not because he has more brains, but because he knows how 
to use them. 

If you can bring intelligence into your work you are si.:.re to advance. This 
doesn't mean that you must have an elaborate school or college education, -but ·that 
you must have the good, sound, practical training that makes you an expert-that 
puts you in demand and in command. And that's the very kind of traini•ng the 
International Correspondence Schools have to offer. 

How 1',0IJ Can Pull The Salary Bag l'OIJR Way 
Perhaps you've never quite realized how easy it is to acquire this training. , 

Mark the attached coupon and find out. This costs you nothing--the coupon is simply 
your reqnest for expert advice and information. Mailing it places you under no 
obligation. Then, do it now and learn how you can qualify for a better position 
in the occupation of your choice-how you 
can leave drudgery behind-how you 
can earn more than a living wage­
all regardless of your age, place of 
residence or present occupation, and 
without having to buy a single book. 
Isn't it worth the postage? 

Proof of the motto "The Business 
of This Place is to Raise Salaries" is found 
in the fact that every month an average 
of 300 students voluntarily report salary 
increases and promotions secured 
wholly through I. C. S. training. 
During December the number was 497. 
If these men can succeed, you can. 

Mark the coupon NOW. 

,--------------- -I 

1 International Correspondence Schools, _ 1 
Box 930 SORA.NTON, PA. 

I Please :;:rlnln, without fnrther obligation on my pnrt, I 
I how i/!i~ 'l,~~il ~'l,'i.;'l{~~-ie 8~ile13 ~e post. -· I 

I -"""'!!B!"'o•o!"'l.k!"'e•e•p•er-----•!l""o•oh•••n!"'lc"'!al~D!"'r"'!llf~ts•m••n-, 
8tenoarropher Telephone Engineer 
.ldnrtl■ement. Writer Elec. Llarhtln&: 8upt. 
Show Cnrd Writer fue::.:;,".;,.En1t1Deer 
\Vlndow Trimmer StntlonoryEnc:lDeer 
OommerclalLaw Olvll Enulncer 
Ilhutrotor BulJdlna Contractor 
Olvll 8ervlco .lrebltec' I Dr11nsmwi 
Ohemlot Architect 
Textile Mill Supt. Strcctur11lE01tloeer 
.Electrician llacklnu 
Elee. En1rlneer MlnlncEnalnecr 

!Nam.,_ _______________ _ 

I Street BDdNo, _____________ _ 
I 
I Clty _________ ~ta....,_ ____ _ 
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IGNITION 
"AMERICAN''Coils for all types 

of gc'.ls and gasoline engines 

Dash board motor car Coils with 
removable units 

Motor cycle and Motor boat Coils 

''AME.RICAN" Spark Plugs 
with patent double mica core 

"AMERICAN" Timers with 
roller contact, aluminum case 

THE AMERICAN COIL CO., INC. 
FOXBORO, MASS. 

What We. Do 
We Guarantee 
• If in our vicinity, pay us· a 
visit, and we will demon­
strate our goods to you . 
. Ovr aerial is the highest in 
New York. See for your­
self wh'at our apparatus is. 
Our new illustrated price 
list is now ready. SEND 
FOR IT. 

A B C Wireless Specialty co Tower, Trinity Bld1:., 
• • • . , • 111 Broadway. New York 

59c 'DOORBELL OUTFIT 
Consisting of iron box bell, dry battery, cherry or 
walnut button, 50 ft. wire, staples, etc., all ready to 
install, only 59c. Not mailable. Without dry battery 
46c, by mail 20c extra. Send stamp for catalog of elec­
tric novelties. Mention E. & M. 

TREMBLY ELECTRIC CO . 
. , Centerville Iowa. 

•

Miniature Electric Rail­
way Motor- • 

:'Vorkfng Drawi?_gsaud FuUlnstruc-25c, 

Em~i;~ ~.:~~;~~~s; 73jjjjj."jcigeport, Ct. 

HOW TO RUN AN AUTO 
"Homans' Belt Propelled 

Vehicles" gives full details 
on successful care, handling 
and how to locate trouble. 

Beg!nnlng at the first prin­
ciples necessary to be known, 
and then forward to the prin­
ciples UBed In every part of B 
Motorcar. 

It Is .a thorough com'1e In 
the Science of .Automobiles, 
highly approved by mann­
fnctnrere, owners, operators 
and repairmen. Con ta Ina 
over ~CO lllustrntlons and dia­
grams, making every detail 
clear, written In plain lan­
guage. Handsomely bo~d. 

PRICE $2 POSTPAID 

SPECIAL OFFER 
The only way the practictLl 

merit of this MANUAL can 
be given iB by o.n-examinB­
tion of the book Itself, which 
we will submit for e,co.min&o 

tion, to be pa.id for or returned, 
after looking it over. 

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

No money In advance required, sign and return. 

Theo. Audel & Co., 63 Fifth Ave., New YoPk 
tory~l°w~fi i:!!e~~ii~e:l~

0
0':t

0
2~~t,ni:~~~~b=b~~ l:;:~ anilltao-

NAME----------------

Al>DRESS 

WIRELESS INDUCTION. 
COILS ~ TRANSFORMERS 

TYPE A SPARK COIL 
TYPE B " ·u 

Type A ond Type B Coils 

$1 o.oo 
$18.00 

¾, ¾. ~-. ¾ and 1 K.W. Alternating 
Current Transformers. Complete with 
Oscillation Condense! and Spark Gap, 

$32,00 AND UP 
Established 1860. Coit Manufacturers for O\'er .ao years 

Illustrated Catalogue- FREE 

E. S.,. RITCHIE & SONS 
114 Cypress St. - Brookline, Mass. 
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PATENTS Secured Promptly and with Special Regard 
to the Legal Protection of the Invention 

HAND BOOK FOR INVBNTORS AND MANUFACTURERS SENT PRBE UPON REQUEST 

C. L. PARKER, PATENT LAWYER 
Patents, Caveats, Trade Marks, Copyrights, Reports as to Patentablllty, Validity and Infringement. 

Patent Suits Conducted in all States 
REFERENCES: American Tire Co., Lippincott Pencil Co., Automatic Vending Machine Co., International 

Ore Treating Machinery Co., Globe Machine and Stamping Co., Metal Manufacturing Co., Builders Iron Foundry, 
Morgan Machine and Engineering Co., Berkshire Specialty Co., Stewart Window Shade Co., Macon Shear Co., 
Acme Canopy Co., Oakes Manufacturing Co., Cox Implement Co., Columbus Buggy Co., National Index Co., Handy 
Box Co., Iron-Ola Co.t...By-Products Chemical Co . ..._~labama Brewing Co., National, Offset Co., Antiseptic Sup_ply 
Co., Floor Clean Co., J.<at Products Refining Co., .ttichmond Electric Co., Railway Surface Contact Supplies Co., 
Modem Electric Co., Sohm Electric Signal and Recording Co., Wireless Electric Appliance Co. 

Mr. Parker on November 1, 1903, after having been a member of the Examining Corps of the U.S. Patent Office 
for over five years, resigned his position as examiner to take up the practice of patent law. 
Address, 52 McO~LL BUILDINO WASHINGTON, D.C. 

Home Study Courses 
Over one hundred Home Study Courses under 

profc1&ora in Ha.rvnrd, Brown, Camell o.ud lend­
ing colleges. 

Academic and Pre,•r11tory, A1ricallunl, Coauauci1l 1 

Norm■ I ■nd Ciwil Senice oe,artments.. 
Preparation for College, Teachers' and Oivii· 

Service Examination,. 
25D 11•1111 c1t1lo1 free. Write to·d•J• 

Prot. Genung THE HOME CORRESPONDENCE SCHOOL 
English Do t. 1 S rln llold M■••• 

TELEGRAPHY 
TAUGHT 
in the shortest possible time. 

The Omnigraph Automatic 
Transmitter combined w{Ui 
standard key and sounder. 
Sends you telegraph mes­
sages at any speed just as an 
expert operator would. Five 

- styles $2 up; circular free. 

.:>~~~~~~ft~ W.!~-y~~ 

PATENTS SECURED 
OR FEE RETURNED. Send Sketch for FREE REPORT a5 

MACK & CO,, 18 Brown's Race, Rochester, N. Y. 
llfonulacturcrs of the F.A.MOUS D. R. BARTON 
TOOLS, the most complete line of suP.crior edge toola for 
Training Schools in the United States. '\'\ ood Planes, Chisels, 
(all kinda), Addis Pattern Corvlng Tools, etc. Catalogues Free.• 

!~lu;~~1~'::.~'1list ~,u:~.~nti:~s
0

~,a:~e~.,vrEANTT iiEk~"8:! 
l\lJWon Dollnre offered for one invention; $16,000 for others. 
Pate~ts secured by us advertised free lo \Vorld's Progress; Sam­
ple .free. 

EVAN "WILKENS & CO, 
100 F Street Washington, D.C. 

THOSE OF THE 

ELECTRICIAN 
PLUMBER ~ BRICKLAYER 

The!>e are the trades that we teach by practical and indi­
vidual instruction under actual working conditions and 
enable you in two to three- months to accept a position 
paying S5 a day and over. Tools take the place of books; 
we have no classes; it depends entirely upon yourself. 
We can teach you the 1'lumbinll, 'Bricl(layinll, or 

Electrical tradeJ, and assist you to a position 
upon graduation. Write to-day for free catalogue 
and information. 

I 

===~COYNEE=== 
NATIONAL TRADE SCHOOLS 

238 Tenth Avenue 
NEW YORK 

850 N~ Ashland Ave. 
CHICAGO, ILL. 
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DRAWING TABLES 
DRAWING BOARDS 
BLUE PRINT FRAMES 
CARS AND TRACK 
FILING CASES, Etc. 

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

Send for New Catalogue 
to the 

AMERICAN DRAF'IING FURNITURE CO, 
17•31 RAILROAD STREET, ROCHESTER, N.Y. 

Manufacturers for 16 Years 

McCALL PATTERNS 
Celebrated for style, perfect fit, simplicity and 
reliability nearly 40 years. Sold in nearly 
every city and town in the United States and 
Canada, or by mail direct. l\•lore sold than 
any other make, Send for free catalogue. 

McCALL'S MAGAZINE 
More subscribers than any other fashion 
magazine-million a month. Invaluable, Lat. 
est styles, patterns, dressmaking, millinery, 
plain sewing, fancy needlework, llairdressing, 
etiquette, good stories, etc, Only 50 cents a ' 
year (worth,double), including a free pattern, 
Subscribe today, or send for sample copy. 

WONDERFUL INDUCEMENTS 
to Agents. Postal brings premium catalogue 
and new cash prize offers. Address 

'DIE McCALL CO .• 238 to 218 W. 37th St .. NEW YORK 

Blue Process ·Paper 
Blue Printing 

Drawing Materials 

Chas. E. Moss 38
B1&:f>~ ~M~T 

KOLESCH & CO. 
18B Fulton Street (Est. 1885) New Yol'k 

Samson Batt~ri~s 
Strength 

Long Life 

Uniformity 

20 YEARS THE STANDARD 
. Why not insure correct operation of your appara­
tus by using this cell I 
lltAsk for booklet and price list. ForJsale by all 
jobber.;. 

Wireless Receivers 
Any Resistancer!Desired 

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

144E Pearl Street Boston, Mass. 

I Electric Power Motor 
Sample 35 Agents 

prepaid C. Wanted 
[mp ire [lee. Works, 730 Bridgeport, Ct. 

We Want You to Become Famillar With 

The Reece Threading Tools 
Including SCREW PLATES, TAPS, DIES, etc. ~r· Special Trial Offer 

I • "Reece Premier" No, l T Tap 
:

0
• Wren,h and one each No. 2-56, 

1 ' •.• \ • 3-4~, 4·3U, 6-32, S-32, 10-24, l~N 
Iii"~ and 14-20 "Hercules" Machme 
\I • Screw Taps. Sent postpaid to 

any address on receipt of $1,25 
116-Page Catalogue Free 

• E. F. REECE CO. Greenfield, Mass. 
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$S 13 Clear Profit in 5 I Days from an Investment of $1 SO 
0 Is the result from the operation of one 

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

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

alleys pay from S25.00 to $65.00 ~ach, per week. This is 
no gamblin~ device, but a splendid bowling f!O.me for amuse­

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

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

Wrile for calalog. AMERICAN BOX BALL COMPANY 
PATENTEES, 1570 Van Buren St., Indianapolis, Ind. 

HOROLOGICAL DEPARTMENT 
BRADLEY l'OLYTECHNIO msrrr'll'TE 

Formerly Panona HoroJoglca.1 
Institute 

PEORIA, ILLINOIS 
LARGEST and BEST WATCll 

SCHOOL Ill .AMERICA 
We teoch Wa.tch WorkJ Jewelry, 
Enp:t1ving 1 Clock Work, Optics. 
Tuition re.n.sono.ble. Bo a rd and 
rooms nelll' school at modera.te rates. 
Send for Co.ta.loJ.!l]e of Information. 

FL YING MACHINES-Past, Present and Future 
A popular account of flying machines, dirigible balloons and aero­
planes-by Alfred \V. Marshall and Henry Greenly. This work 
was written v.ith a view to presentin~ a popular exhibition of this 
intensely interesting subject. 12 mo.-134. pages-fully illustrated. 
Price, 60 cents, postpaid. 
SAMPSON PUBLISHING CO. 6 Beacon St., Boston, Mass. 

THE LAKE SUPERIOR WRENCH 
NO ADJUSTmG NECESSARY 
The Illustration Shows How 
'Fhe harder you pull the tighter it grips 

For shop, farm, household, automobile, ~ engines. For everything 

~i!=~:z~k~~~~ 'Xe
0:1~.i;~~~~ 1;~ib rir ~re;~i~ nl~~n~t ~~~~::~n°d 

terms To-Day.: Big Money for Agents. 

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

ALL SAFETY 2 I ~:. Po~~Pa1ff:.r1J0
~bf~~~:::~~~th~fa~::~e~~~e~~r1r~:c':ulie~~c~ 

- sharpen and make them better than new at this trifling price. \Ve return your own partic-R AZOR BLADES 2 C ular blades. State number and make of blades and we will send a con\'enient mailing 
package free. \VRJTB Now. 

H.EENEDGE CO .. 169 Congress Street, lloston, l\la.ss.,~a.nd 169 Keenedge Bldg., Chica.go. 

THE reputation for hard continuous service 
that has been attained by all Crescent ma-

chines is the result 
of years of careful 
study as to the· fea­
tures most sought 
after by particular 
operators. C res -
cent machines are 
the result of pains­
taking effort and 
careful study to 
produce strictly 

• high grade tools at 
a price that justifies 
the best workman­
ship being used in 
the construction of 
the machine. But 
when you consider 
the quality, desir­
able features and 
convenience of op­
eration, the price 
will not keep you 
from buying a 

CRESCENT. 
. Send for catalog describing Band Saws, Saw 

Tables, Jointers, Shapers, Borers, Swing Saws, Disc 
Grinders~ Planers,· Planer and Matchers, and Band 
Saw Blaaes. 

THE CR.ESCENT rIACHINE eo., 
15 naln St., 

LE!E!TONIA, OHIO, U.S.A. 

WIRELESS APPARATUS 

This js the surprise we promised you. Our "Tri-mount 
Junior Receh•Jng Set" (Type A) consists of the following: -
Single Slide Turning Coil $2.50 
Micaolte Fixed Condenser .003 mf<l. 1.50 
3 AJjustmcnt Detector Stand _ ., 1.00 
1000 ohm Telephone, wlth 3 ft. cord, split hcildband and 

Doutf::bp~Je BJ~~~le Thr~w S~·itch. ~ 
400 ft. Stranded Antenna \Vire 
1 lb. Annunciator Wire • 
Mounted on Dasel>oard, complete • 

Cost, If bought separately 
Our Price (Delivered) • 

4.25 
.fl& 

1.25 
.:15 
.50 

$12.00 
$10.00 

Every artkle in above set will be found to embody "Tri-mount 

QS~
1~tf~r ~~i~~: ;:r:in~~~~~~~t :O~t ~~titr~.to S~~v~u~a~~~:J~~:: 

men ts lo previous numbers. 
THE TRIMOUNT WIRELESS SUPPLY CO. 

R. A. CHANDLER, Manager 

13a Irving Street, Boston, Mass. 
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E. & M. . 
WIRELESS CLU.B 

WE invite every reader who is in­
terested in wireless telegraphy 

to join this· club.- . No dues or fees. 

The membership ticket 
and button are FREE 

It is probable .that legislation to 
restrict amateur wireless experiment­
ing will be proposed i~ Congress ·next 
winter and the amateurs must be or­
g~nized to make their influence felt. 

Don't delay. WRlTE TO-DAY 
and enroll as a member 

SAMPSON PUBLISHING CO. 
6 BEACON STREET BOSTON, MASS. 

Practical Photographic Books 
DARK ROOM DIME SERIES 

No. 1 Retouching for Amateurs • 
" 2 Exposure Tables and Note Book 
" 3 How to Take Portraits 
" 4 Bromide Enlargements 
" 6 Manual of Photography 
" 6 Practical Development 
" 7 Popular Printing Processes 
" 8 Hints on Composition 

PHOTO BEACON DIME SERIES 
No. 1 Development 
" 2 Photographic Printing Processes 
" 3 Beginner's Troubles 
" 4 The Elements of Pictorial Com­

position 
" 6 Isochromatic Photography 
Any of the above, post-paid, 10 cents each 

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

FIRS'.f STEPS IN PHOTOGRAPHY. By F. 
Dundas Todd. . . . . . . . . . . . . . . . . . . . . . . .25 

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

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

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

American Photography 361 Broadway 
NEW YORK 

"I've noticed a,, improvement." 

Promoted! 
Don't worry about the boss not having 

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

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

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

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

We Help Men Help Themselves 

Free Information Coupon 

American Sohool of Correspondence, Chicago, Ill. 
Please send me your free Bulletin of EnginccrfDK' Information 

and ad,•ise me how J cm qualify for position marked "X." 

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

.... Civil Engineer .... Plumber 
.......... Mechanical Engr. .. ......... Architect 
.. .......... Stationary Engr. . .......... Hydraulic .Engineer 
.......... Structural Engr. .. ... Textile Boss 
.. ......... Munl cl pal Engineer ........... Sh, Metal Pat. Draftsman 
.......... Railroad Engineer ........... College Prep. Courat 
..... : .... Structural D'ftsman ........... Sanitary Engineer 

Nam, ................................................................ . 

Addr,ss ............................................................ . 

Occupation ................................ . 

Elect. and Mech. 9-0 
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SALE AND EXOHA·NGE 
Advertisemenb • under this head.in&', without dis­

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

WIRELESS TELEGRAPHY 

1,000 OHM WIRELESS RECEIVERS $1.76. Very 
sensitive, and absolutely reliable. NEW WIRELESS 
DETECTOR. You want to know about both. Send 
stamps for descriptive circulars. ALDEN WIRELESS 
CO., Campello, Mass. (9) 

ENAMELED WIRE FOR TUNERS, ETC.-300 ft. 
No. 28, or 125 ft. No. 24 for 25 cts. 1,000 ohms No. 40 
for receiversJ. 60 cts. Silicon, 26 cts. Nickeled binding 
posts, incluaing screw and washers, 15 cts. pair. Po­
tentiometer wire No. 3!~ 400 ohms for 10 cts. MID­
DLESEX WIRELESS SuPPLY COMPANY, 94 Antrim 
St., Cambridge, Mass. (9) 

'iroR SALE OR EXCHANGE-All kinds of first clas~, 
long distance wireless instruments, including spark coils, 
gaps, etc., sending and receiving transformers, detectors, 
etc. Will sell cheap or exchange for tools, desk, drawing 
instruments or mechanical books. CHAS. MARTUS, 
Agent, 413 East Seventh St., So. Boston, Mass. 

SPECIAL PRICES-1,000 ohm wireless receiver 
double pole, special diaphragm, $1.75; leather-covered 
headband, single, 60c, double..r.. 51.00. "Sealed in Point" 
electrolytic detector, 52.00; ".!!;Clipse" double slide tuning 
coil, 53.00; sending helix, 450 meters, 52.75; "National" 
receiving condenser, 30c; Blueprint of Wireless Tele­
))hone for amateurs, 20c. 'WATERHOUSE BROS., 
Bourne, Mass.-

EXCHANGE-A 5 in. induction coil, minus the original 
vibrator, the secondary insulation of which has been 
punctured. Want 1 to 2 in. coil in good condition, or 
what have you. A. C., GOWING, Dublin, N.H. 

1000 OHM HEADPHONES, $4.00. Cbalcopyrites and· 
Zincite 25c set. Silicon 50c oz. Large piece 10c. Send 
stamp for catalogue of Wireless Instruments. DU 
TREIL, 518 Eleonore Street, New Orleans. 

ON HAND, a few d.s. tuning coils identical to those· 
used by a certain commercial company. In first class 
condition. Will dispose of them cheap. JOUSLIN & 
NATHANSON, 437 South Main Street, Providence, R.I. 

WIRELESS EXPERIMENTERS. Resistance Rods 
for your/otentiometer. 1000 ohms a.nd over 50 cents. 
5000 an over Sl.00. A. H. MILLER, 382 Brooklyn 
Street, Detroit, Mich. 

MACHINERY AND TOOLS 

CASTmGS OR FmISHED PARTS for Commercial 
Motors 1,b to ½ h.p. Dynamos 2 to 10 lights. 
Complete finished machines at low prices. Armature 
discs 2 to 6 in. diameter. Commutators '¼ to 3 in. 
diameter. 12 to 48 bars. One cent stamp for circular. 
F. E. AVERILL, 363 7th St., Buffalo, N.Y. 

MACHINERY W ANTED.-$5,000-patent-stock-bonus 
to machinist-partner with machinery, capital or lathe 
about 40-in. swing. Best city, business location, only 
shop with foundry. Mild climate. HOMER KING, 
Colton, California. (9) 

BOOKS 

HELP WANTED 
AGENTS, MACHINISTS, TOOLMAKERS, DRAFTS­

MEN, attention! New and revised edition Saunders' 
"Hand Book of Practical Mechanics," now roady. 
Machinists say, "Can't-get along without it." Best 1n 
the land. Shop kinks, secrets from note-books, rules, 
formulas, most complete reference tables! tough prob­
lems figured by simple arithmetic, Valuab e information 
condensed in pocket size. Price, post-_Paid, Sl, cloth; 
$1.25, leather with flap. Agents make big profits. Send 
for list of books. E. H. SAUNDERS, 216 Purchase Street, 
Boston, Mass. . 

PRINTING 
BUSINESS CARDS, 250 for 75 centa with .case; 100 

white envelope■ printed for 46 cents; 100 note hea.da for 
60 cents; 100 letterheads for 65 cents;, postpaid. RICH­
ARD D. ELLIOTT, 1010 Olive St., 1,0uia, Mo. (tf) 

PHOTOGRAPHY 

KODAKS, CAMERAS, LENSES, EVERYTHmG PHO­
TOGRAPHIC.-We sell and exchange. Get our lateat 
bargain listi_. save money. C. G. WILLOUGHBY, 81'. 
Broadway, -N.Y. (tf) • 

8 x 10 VIBW CAMERA FOR SALE CHEAP-COm_ll_lete 
with tripod, carrying casE;~ etc. New last April. Write 
for particulars. A. E. SCttAAL, Chilocco, Okla. 

MISCELLANEOUS 

STEAM CAR OWNERS, subscribe now for steam 
Motor Journal, monthly, devoted to steam cars. 1409 
Welton St., Denver, Colo, Price 15c copy; $1.00 year.(tf) 

RICH, RACY POST CARDS, the real kind, selected, 6 
for 15c; 12 for 25c. No minors need reply. Box 162, 
Albion, Mich. 

100 BUSINESS CARDS 60c-Additional 100 25c. 
1,000, $2.25. Best cards and workmanship. Postage 
})aid. Cash with order. F. R. SMITH PRINTING CO .. 
Fond du lac, Wisconsin. 

EVERYWOMANWANTSIT-Thread-cuttingthimble; 
sells· like hot cak~; gold mine for agents; sample, 10c. 
EMPIRE SUPPLx CO., Box 789, Spokane, Wash. 

12 POST CARD VIEWS of_Spokane's Beautiful Falls, 
25c per setLpostpaid. EMPIRE SUPPLY CO., Box 789, 
Spokane, Wash. 

• WANTED-Old guns, any kind-any condition. Send 
description and lowest cash prices. JAMES H. JOHNS­
TON, 7218 Mead~ St., Pittsburg, Pa. 

OPPORTUNITY IS KNOCKING at your door; grasp it 
by senqing stamp for booklet. "How to Succeed in Gin­
seng Culture." 2001000 _plants for sale. EPWORTH 
CITY GINSENG GARDENS, Ludington, ~lich. (9) 

GUNSMITH'S MATERIAL-Parts of all kinds of guns, 
revolvers, ready made. Catalogue free. Address J. A. 
JOHNSTON'S GREAT WESTERN GUNSMITH SUP­
l>LY CO., 639 Liberty St., Pittsburg, Pa. (9) 

I MAKE DRAWINGS, Tracings, Blueprints, etc. 
D. TAPPAN, Watervliet, N.Y. 

NAMES WANTED, profitable work. Send 10 cents 
for instructions and blanks. NATIONAL NEWS 
AND ILL. BUREAU, Collingwood, 0. 

A Ch·ll Scn•icu blonuol by Ewnrt, Field ond 
Morrison prcporea for tho cxomlnutione. 

Adoptc,I !Jy O\'er 500 Bualucu Colleges, Y. bl. 
C . .A.'s, oad Public B\'cuing Schoola. 

Three volume• 1altl• 111aJJ11 ~Z.LJO pollJJaid 

250 paga Home Sludy catalog free. Wrila ta•day. 

CAMERA WORK FOR PROFIT-tells many good· THE HOME CORRESPONDENCE SCHOOL 
things. Price 25c. NATIONAL BOOK CO., Collinwood, Mr. l'lcld Dopl. t 13, Sprlngllold, MaH. 
Ohio.,. I'============================= 
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World's Greatest Collectors' Paper 
m~!~~ \1~ ~~d~:.0

1~:=~~~rJ'~~d~:ire~~~~- :
1~~:h.;1

;;,~ ~c;r ~r:d: 
of Hobbles; Natural History and American Historical Dlsco,·cries: 
Coins, Stamps, Old Books, Curios, Relics, ?hotojZ'raphy, Minerals, 
Sciences, Illustrated Souvenir Post Canis, Rarities and New Finds 
for all Kinds of Collectors. Over 15,000 Ads. past two years. 

- The Philatelic West and Camera News 
Superior, Nebraska, U.S.A. 

Greatest of Its kind In the world. Fifty cents cntltlcs you to a 
year's subscription and a free fiftcen•word cxs;hange notice in the 
argcst exchange dcpartme"nt extant. Over 3,600 pages In two years. 

This Illustrated 100-Page Monthly 
was establlshcd In 1896, and has the largest circulation of any col• 
lectors' monthly in the world, and in size has no rival. 

L. T. BRODSTONE, Publisher/ 
Superior, Nebraska, U.S.A. 

Send five cents for membership card to American Camera Sou­
venir Card Club Exchange-<>vcr 8,500 members in all parts of the 

;~:t{~d :~tJhi1~::1f~S~~~~~c·i1~~tr:;~:ruh~Fo~~ Largest Souvenir 

We can supply a few of the following vol­
umes at prices given below: 

AMATEUR WORK . 
VOLUME CLOTH BOUND UNBOUND 
1 Nov. 'Ol to Oct. '02 85.00 (None) 
2 Nov. '02 to Oct. '03 2.00 81.50 
3 Nov. '03 to Oct. '04 2.00 1.50 
4 Nov. '04 to Oct. 'OS 2.50 2.00 
6 Nov. '05 to Oct. '06 2.00 1.50 
6 Nov. '06 to Oct. '07 1.50 1.00 
7 Nov. '07 to Apr,. '07 1.50 1.00 

ELECTRICIAN AND MECHANIC 
VOLUME BOUND UNBOUND 
17 iuly'06 toJune'07 65,00 (None) nosinglecopies 
18 uly '07 to une 'OS 2 ,00 11B 1.50 " •• '' 
19 uly'08toJune'09 2.00 1.50 
Previous to January '09 out of print 

SAMPSON PUBLISHING CO. 
6 BEACON STREET BOSTON, MASS. 

VOL TS, AMPERES, 
RESISTANCES 

Measured byour3-ln-1 volt-ammeter. 
Just what you want. Send for com­
plete catalog of our accurate,compact 
and inexpensive volt-meters, am­
meters, and volt-ammeters. 

L. M. PICNOLET 
84: Cortlandt Street New York 

$ @ $ 
LEARN HOW TO INVENT 
Our scientific lessons and problems teach the art 
by correspondence . •. vVrite for free book/st 

SCIENTIFIC SCHOOL OF INVENTION • PROVIDENCE, R. I. 

"Something Electrical 
For Everybody" 

Eureka· 
Telegraph 
Instrument 

Wound to 
6 ohms$1.16 

20 ohms 1.26 

r! 

CATALOGUE, 24 M., 184 pages, 1000 illus­
trations,· mailed on request 

Red Seal Dry Battery ::t:: f'~~~ $0::i 
"C" 3}: xa ½ .45 

Mesco Jr. Battery Fen Motor. Can be operated 
by Red Seel Dry Batteries . $7.50 

Outfit complete with Battery Box, etc. 10.00 
Gem Battery Motors . . .75 
Pony Dynamos, 4 to 10 volts 3.00 
Trouble Lamp Outfits 1.25 
Battery Rheostats . . . .50 
Battery Connectors, "Sta There" .03 
Mesco Si:,ark Plugs . . . . .50 
Medical Induction Coils . . $1.00, 1.25 
Electric Window Tapper 1.00 
Call Bell Outfits . .60 

Catalogue Automobile Accessories now reedy 

Manhattan Electrical Supply Co. 
NEW YORH. CHICAGO 

17 Park Place 1e,e, Fifth Ave. 

Here is our Latest 
UNIVERSAL DETECTOR. Quick and rigid 

adjustment are the main features. Hard rubber 
mounting, polished maho~ny base and nickel 
fittings. This is a -professional instrument that 
we are placing within your means. Order at once 
to insure prompt delivery. Sent post free any­
where for St.75. 

"WRITE FOR OUR NEW CIRCULAR NOW 

PR.AGUE ELECTRIC CO. 
I07 Westminster St. Providence, R.1. 

Murdock's 
' Circuit Detector 

J>ATENT APPLIED FOR 

DON'T USE A MAGNETO 
FOR TESTING-
USE OUR DETECTOR 
Neat and compact. Can be car• 

ried in pocket. 
In,·aluab1e for testing Enclosed 

Fuses, Bell, Telephone and Light 
Wiring, Lamps, Switchboards, 
Motors and Dynamos, Insulated 
Wire and Cable, Coils and Elec• 
triCill Apparatus-any conductive 
material. • 

SPECIAL OFFER:_On receipt 
of .$2.50 and mentioning this 
paper, we will send, prepaid, to 
any p.ut of the U.S. or Canada 
one of these detectors. 

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

Manufactured only by 

WM. J. MURDOCK & CO. 
30 Garter St. Chelsea, Mass 
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&ignaling WD .fllars 
.. ffl ...... 

•Rio• to o•NTa MAY, ,..,. ,, WHY NOT 
read an up-to-date magazine for a change? 
Are you satisfied to read warmed over news, 
two or six months old, when you can get 
the fresh article for the same money? 

"MODERN ELECTRICS" is not a paste­
pot and scissors paper. It does not borrow 
half its text from other periodicals: 

It is the leading periodical for wireless 
in the United States. Look at the figures 
below and 4ecide for yourself; 
• Total number of articles printed during 

the 12 months (ending April 1909) in 
MODERN ELECTRICS, 115. Durjng 
a period of 12 months, ·37 articles were 
published for the first time in MODERN 
ELECTRICS; these were published later 
by other periodicals. 

Wireless telegraph and Laboratory Con­
test in each issue. Every month the 
best photographs of amateur wireless 
stations or electrical shops, get a Prize 
of .:Three (3) Dollars., June issue had 11 
photos of wire-_amateur stations. 

The "Oracle" answers all your ques­
tions free, not in an offhand manner, 
but answers are given by electrical ex­
perts,• and each is warranted to be accu­
rate. The· highest authority·. in Wireless 
in the United States. 

WH~ELESS ASSOCIATION of AMERICA 
·under the A~spices of ("nodem Electrics") 

DIR.ECTOR.S:. 

Dr. LEE DeFOREST, of Wireless Fame 
JOHN S. STONE, Boston's Wireless Expert 
WM. M. MAVER, Jr., Author of Telegraph and Wireless Books 
H. GERNSBACK, Inventor and ·wireless Expert 

_ Up to Jttly ist, 3,569 members had registered, making it the largest wireless Associa-
tion in the world. Cut shows the beautiful official button, which is mailed at cost (15c). 
·Lettering is in silver, background of lettering bard blue enamel; flashes of pole hard 
red enamel. Button is _silver plated and wears for years. 

·Application Card mailed for the asking. . , . • . , • • 
MIND YOU: NO FEES OF ANY KIND to be paid. The W.A.O.A. is a scien" 

tific, but not a money-making organization. It will protect your· interests wh~n- the 
proper time arrives. In existence since January 1, 1909. 

Can you afford to be without MODERN ELECTRICS, which presents the·above 
features exclusively. . • 

To prove our claims, let us send you a 

FREE SAMPLE COPY 
. to convince you thae.'our statement~ are not a myth. 

$1.00 in the United States and Mexico, $1.25 in Canada, $1.50 for foreign countr1es. 
Current copies can be bought from any newsdealer, and are for sale on all newstands 

and branches of the· American News Co., tbrougho)-lt the __ United St~tes. . • • 

-MODERN ELECTRICS PUBLICATION, 84c West Broadway, New York 
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WIRE1LES·S 
TELEGRAPHY.-

. In response'!to many requests, we publish below a 
complete J;st of books m prmt on wireless telegraphy, 
with the prices at which we can furnish them, post­
paid. 

BOTTONE, S. R. 
Wireless Telegraphy and Hertzian Waves. 

1900 ................................ $1.00 

BUBIER, ·E. T. 
A B C of Wireless Telegraphy. 1904. . . . . . 1.00, 

COLLms. A. F. 
Wireless Telegraphy. 1905.............. 3.00 
How to make an Experimental Wireless 

Out-fit. 1906...................... .. ·.26 
Manual of Wireless Telegraphy. 1906.... 1.60 

DE TUNZELMAN, G. W. 
Wireless Telegraphy. 1901.............. .76 

EICHHORN, G. 
Wireless Telegraphy. 1906.............. 2.715 

,ERSKINE-MURRAY, J. 
Handbook of Wireless Telegraphy. 1907.. 3.liO 

FAHIE, J. J. 
History of,.;,Wireless Telegraphy. 18!)9..... 2.00 

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

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

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

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

larged and reprinted. 1909. . . . . . . . . . 1.14 
·KEER, R. 

1 Wireless Telegraphy. 1902.............. .76 

LOJ?GE, 0. J. 
Iii Signalling across:Space without Wires. 1901 2.00 

:ii,tASSIE, W. W., and UNDERHILL,· C. ·R. 
Wireless Telegraphy and Telephony Popu-

larly Explained. 1908. . . . . . . . . . . . . . . . 1.08 
MAVER; W. 

Wireless Telegraphy .. 1904 ........... •... 2.00 
MAZZOTTO, D. 
. Wireless Telegraphy and Telephony. 1906,-. 2.00 

IIIONCKTON, C. C. F. 
. Radio-telegraphy. 1908................ 2.00 

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

1904 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.00 

SAINTUOHN, T. M. 
··,. Wirefess Telegraphy for Amateurs and 

Students. 1906 . . . . . . . . . . . . . . . . . . . . . . 1.00 

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

STORY, A. T. 
.':' Stol::y'of Wireless Telegraphy. 1904...... 1.10 

.TSELA, N. ' 
•. Ex_lleriments with Alternate Currents of 
•.. High Potential and High Frequency. 1904 1.00 

Sampson Publishing Co. 
-~: -~ BEA_~ON; srn_EET, BOSTON, MASS. 

THE CYCLOPEDIA OF 

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

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

To introduce this great work, we will fill orders for the next thirty 
days at $18.G0 per set, payable $2.00 after examination and 12.00 
per month. The regular price is $36.00. Order promptly. The 
half price edition is limited. 

Examination Free! It ,::on't cost you a doll:ir to••· 

coupon. The books will be sent.to ~::1u
1
~b!~fu~e};~R.{~0~~1:.~e~ 

You can return them at our expense if not satisfactory. 
These six big volumes contain 2,896 pages, covering •.ooo differ­

ent topics. Hundreds of special photographs, diagrams, sections, 
coDdensed bblcs and formulas. Page size 7 x 10 inches. Printed 
In Jarge, clear type on special paper, subsbntially bound io hiLlf 
red morocco. 

IMPORTANT SUBJECT~ COVERED 

Electric .Telegraph-Theory, Calculation, Desip 
and Construction of Generators and Motors-Types 
of Dynamos and Motors-Elevators-Dynamo-1!':tec­
tric Machinery- Alternating Current Machinery­
Wireless Telegraphy-Storage Batteries-Wireless 
and Automatic Telephony-Power Stations and 
Transmission-Telautograph-Electric Lighting and 
Wiring-Electric Railways-Telegraphone - Direct 
Current Motors-Direct-Driven Machine Shop Tools 
-Alternating Current Motors - Single-Phase 
Electric Railway-Electric Welding-Mercury Vapor 
Converter-Management of Dynamos and Motors­
Central Station Engineering-Central Station Design. 

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

TECHNICAL WORLD MAGAZINE 
This is a regular $1.50 monthly, covering present day 

scientific facts and inventions. An ideal ma~zine for 
the home, because it is just enough different from the 
others to make it interesting. Fill in the coupon to-­
day-don't wait for tomorrow. 

Americin School of Comsponaence, Chicago, U.S.A. · 
- - - ~ - - - - - - - - --

FREE OFFER COUPON 
American School or Correspondence: 

Please send Cyclopedia of Applied Electricity for Free exa.mln~: 
tion, .ilso Technical \Vorld for 1 year. I will send $2.00 within five 
da)'S and $2.00 a month until I h.i,·c paid JIB.GO: othen'"ise I will no­
tify you and hold the books subject to your order. Title not to pas$ 
u_ntil fully p,ld. 

NAl\li!: ••••••••••••••• •, •· , ••• • •, • • •• • •·• •••• , •••••••.•.. 

ADDRllSS·•••·•••••·•••···•••·•···•; .•••• - ••• : •• :, ••• • •••. 

~li:PLO\:l!!'-· • •:: • • •,• • ... , • • • • • _: • •, • • • • •: •• , .... , , , •• , : • , , •••. 
--------Elect.& Mech,9.00, ________ ., 
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Electrician. and Mechanic 

PATENT BUREAU 
United States and Foreign Patents Obtained 

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

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

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

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

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

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

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

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

model if you have one, as above directed, to this bureau and our attorneys will imme­
diately take up the case. 

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

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

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

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

Electrician and Mechanic Patent. Bureau 
6 BEACON STREET BOSTON, MASSACHUSETTS 

--=· 
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Murdock Wireless Apparatus 
NO. 2 RECEIVINC SET. $8.00 

WITHOUT HEAD PHONES 

T HEt...production of experts -Superior to 'many of the high-price seta. 
Wave Length of Tuner, 100 to 3,000 meters. Hard Rubber Composition 

Coil Ends. Adjustable Friction Slides insure perfect contact. Detector con­
denser allows the finest adjustment. Mounted on Solid Mahogany Base. 
Hard JR ubber and Nickel Finish Throughout. Blue Print of Connection and 
Code_Card-"with each set. . . . SEND. FOR WIRELESS LIST. 

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

HERE IT IS 
Complete Receiving Set, $1O.00 

Without 'Phones 

PROFESSIONAL SET 
100 to 2000 meter wave length range on 
tuning coil. Finished in mabogany, hard • 
rubber, phosphor bronze and marble. Coil 
not wound with enameled wire, special 
method of winding and bare wire used. 
You attach Antenna Wire to Post A and 
Ground Wire to Post~, and it is ready to 
operate. IT FITS ll"< A SUITCASE I 
IS NOT ATOY! 

EVERY INSTRUMENT BEARS 
OUR NAME and Is manufactured 

TYP" A and guaranteed by ua. 

s;~~~t'i~tJ~• LONG-DISTANCE WIRELESS INSTRUMENT CO., P.O. Box 2203, BOSTON, MASS. 

SILENT M.M. 
A machine built for particular riders. 

cycle built, · 
Easiest controlled and most simple Motor-

Every rider a satisfied one. For pleasure and busineEs the M.lll. Is the most 
economical, . 

The very finest material and workmanship goes into this machine, which has our 
guarantee. · 

We equip this model with the famous Bosch magneto and extra heavy tires. 
Immediate delivery. 
A few more dealers wanted. 

AMERICAN 
MOTOR 

712 Centre St. 

BROCKTON 

MASS. 

I 

M, 111, 1\IAGNETO SPECIAL 3 1-2 H, P, 

;-:-;;:;, ·' 

• ~/-;'· 
-~' 

~ ·.- . 
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K.&D. MOTOR 
No. 13 

New and High=Grade 

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

annular field coil carefully taped and shellacked. 
The armature is laminated, slot wound; steel 
shaft with -grooved brass pulley ¼ inch in 
diameter. Self-lubricating bearings so con­

structed as to always remain in perfect alignment; the cups_ having neat all;d efficie?t covers. 
The commutator has hard copper segments, ca~efully insulated with mica; the 

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

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

For its weight, the most powerful motor manufactured. 
Regularly wound as a battery motor . . . . Price $3.50 
Specially wound to run in series with 16 c.p. lamp, 

110 volt direct current 
MANUFACTURED BY 

" $4.50 

Kendrick & Davis, Lebanon, New Hampshire 

ELECTRICIANS' POCKET SCREW. DRIVER 
No. 560 

, . 
•' .. , 

This Screw D1·iver is the_ snme as our No. 557_, illust~ated on Pag-e_188 of our No. 18 Catnlog, except 
that the. handle 1s cove,:ecl :with lrn~·d rubber for IDBulat10n from electn~al currents, and is nicely ribbed 
so as to !nsure a firm gnp when usmg the tool. It has fo_ur blades. of different widths, any one of which 
may qmckly be ttlken from the telescope handle and mserted m the encl, where it is nutomatically 
locked nnd firmly held for use. _.A.ny or all of. the. blades are carried in the handle, where by a spring 
pressure they are held from mttlmg when cnrned m the pocket, or from bein" lost when the cnp is off. 
While the cap may be readily pulled off or put on it is rigidly held from tur~.., and nictionally helcl 
from coming off, with no screws to bind or bother. 0 

The-smaller blades may be used to mnke holes in wood for screws as well as to drive them home. 
Every electrical mechanic, or operator working among electrical wires or machinery will appreciate 
these insulated Screw Dl'ivers as a valued protection against electrical shocks. ' 

The widths of the blades are 3-32in., 5-32in., 1-4in. and 3-Sin. 
Price Complete, $1,50, Extra Blades, each, 10 cents 

Ask for free Catalog No. 18 W of Fine Mechanical Tools 

• THE L. S. ST ARR.ETT COMP ANY 
ATHOL.MASSACHUSETTS U.S. A. 


