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STANLEY

We are now manufacturing the most complete line of Screw Drivers for
all purposes ever offered to the trade. Note style and sizes below:

HURWOOD SCREW DRIVERS
No. 20
Made in sizes 24 to 30 inches.

No. 25
Same as No. 20, but with special head for use of
Electricians.
No. 40
Cabinet Makers

Made in sizes 24 to 30%4 inches.

No. 45
Same as No. 40, but with special head for use of
Electricians.
No. 50
Special

WADE OF SMALI STOCK FOR
Made in sizes 2% to 12 inches.

FINE WORK

No. 51
Machinists
Blade, 13{ inches; length over all, 54 inches.
. No. 62
Blade, 3 inches; length over all, 7} inches.
No. 63
Blade, 4 inches; length over all, g% inches.
No. 84
Blade, 10 inches; length over all, 18 inches.
No. 21
Baby
Blade, 1% inches; length over all, 4 inches.
No. 60
Handy
Blade, 13 inches; length over all, 5% 1inches.
DEFIANCE SCREW DRIVERS
No. 70
Made in sizes 2)4 to 18 inches.
No. 786

Made in sizes 2)4 to 1234 inches.

FLAT BLADE SCREW DRIVERS

NOS. 64 AND 86
Made in sizes 1% to 12 inches.

Style of
Nos. 20 and 25

Style of

Nos. 40 and 45

If any of the above cannot be obtained of your dealer, write us direct.
Our catalogue, which may be had upon request, illustrates our complete line.

THE STANLEY RULE AND LEVEL CO.

NEW BRITAIN, CONN., U.S.A.
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LOOKING AFT.

Up-to-date Boats

FOR UP-TO-DATE PEOPLE

Now building Light-ship No. 89 for
U. S. Government.

\We rre putting on the market the product of the
largest und most modern plant of our kind in the
world, and putting it within the reach of every lover
of boating.

Every size and style of hoat from a Canne toa
250-11. Ocean Golng Steamn-yacht. Our Power Boats
cambine every dclrrnhlu quality found in all others
witnont auy of the disagrecable features found iu
any of the others.

Twenty-five vears of actual cxperlence in the
building of Boats and Motors combined with the
advantages of an up-to-date plant equipped with all
inulern machinery, enables us to furnish the Per-
fe t Racine 1ulls fitted w jth the Noiseless und Odor-
l(;r Raclue Eugiues, making the inost ldeal Launch
afluat

We are proud of our Boats and Motors and want
an opportunity to demaonstrate their worth.

We are offering the above outfits for the same

rive you would” have to pay for an ordinary

aunch.

Ask us for tull particulars.

Catalog No. 1 descrilies Motor Noats, Auto Boats,
Cabin Launches, Cruisere, Shallow Draft Tunuel
Bouts fur river use, ete, Send 4 cents for postage.

Catalog No. 2 describes Row  Boate, Hunting
Boats, Canoes, Dingheys, Barges, Combination
Row and Sail Boats, ctc. Seud 4 ceuts for postage.

RACINE BOAT MFG. CO.

Box 651 MUSKEGON, MICH.
Complete stock for inspection, trial, and immediate
delivery at our branch stores.
1626 BROADWAY, NEW YORK,
182 MiLK STREET, BOSTON.
38 DELAWARE AvE, CAMDEN, N. J,
182 JFFELRSON AVE., DETROIT.
1610 Mic HIGAN AVE., Cllc AGO,
321 FIRSI AVE. §., SEATTLE,

{




iv ELECTRICTIAN

AND MECHANIC

PATENT

Consnltation Freo
Iny

Iatents, Cavents, Prade-

\o choavge for 0|b|lll0ll us to the
* Idens, Highest IReferences 1

C. L. PARKER, Patent Lawyer
ris s (0 IPntenty

dueted i

REFERENCES: — Globe Machine and stampmg Co., Murray Engineering Co., Morgan Machine and Engi-
neering Co.. Berkshire Specialty Co., Stewart W indow Shade Co., Macon Shear Co., Acme Canopy Co.,
Lippencott l‘enCIl Co., Salisbury Tire Association of America, Inventors’ and Inv estnrs Corporation,
Qakes \lmmfacturmg Co., Cox Implement Co., Columbus Buggv Co., Natioual Index Co., By-Progducts
Co., Alabama Brewing Co., National Offset Co., Ahtl\e])llc Supply Co., Richmond Electric Co., Railway
Surface Contact Supplies Co., National Electric Works.

Mr. Parker, on November 1st. 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 praetiece of patent law.

Address, S2 Dietx Building, Washington, D.C.

SECURED PROMPTLY

And with Specinl Regard (o (he
Legn)l Protection of the Invention

Handbook for Inventors and Manufacturers Sent Free upon Request

cinl Value of

I'uu-nhlhlllt\ and Cg
o] anuts

ity, Validity, and Infringe.
uw all Sgaten,

PRTENT WHAT YOU INVENT

Onr Three Books Ma
¢ U.S. LETTERS PATENT"™
formation in patent matters.,
“THOUGHTS THAT PAY ™ gives list of
what to invent.
« THOUGHTS THAT HAVE PAID " gives
history of successful inventions.
Write for them,
No charge tor (Tnmn as to patentability :
send ch or model
Patent obtained or fee returned.
Patents advertised for sale free.

WOODWARD & CHANDLEE, Patent Attorneys

1252 F Strcet, WASHINGTON, D.C,

1 Free,
gives full in-

PATENTS

Send Sketch or Model for FREE Exnmm:mon and
Report as to PPatentability.,  Patents Emmpt\ secured.
ADVICE FFREE; Rates Reasonahle ; highest rcfennas
and best services.  WRITE FOR FREE BOO

WATSON E. COLEMAN,

Registered Patent Attorney, Washington, D.C.

PATENTS SECURED

OR FEE RETURNED. Send Sketeh for FREE RE-
PORT, as to Patentabilit GUIDE BOOK and WHAT
TO_INVENT, with valuabie List of Inventions Wanted,
SENT FRE One Million Dollars offcred for one
inventlon ; $16,000 for others. P'atents secured by us
advertised free in World's Progress: sample Free.
EVANS, WILKENS & (O,

100 F Strceed Wasbington, 1. €,

Eugene Dietzgen Co.

214-220 East Twenty-third St.
NEW YORK

On receipt of $5.45

Bank draft on New York or express or
postal money order we will send you
one set of our German Silver

Reliance Instruments

in pockethook-style case as per
the above illustration

Kindly refer to this Ad

v lllllll'lll‘ Book on PPatents
EE. Tells how to secure

EE.
P n S them at low cost, How to Sell
u I’nu'm nn(l What to Invent
Pr Mechaniea |
\lovements lnvnlunblo to ln\‘ent()rs 3
‘krng ation. \e“

O'MEARA & BROCK, PATENT ATT'YS
Pi3= F Street WASHINGTON, D. C,

to nll who wr

INVENTORS!

If you havean “idea” undeveloped, and
need help, or desire to know its commer-
cial value, or a patented invention you
wish to successfully promote or develop,
and are uncertain as to methods that will
bring best results ; upon receipt of £1.00
cash, with full particulars, I'll help you
solve these problems. I have had ycars
of experience in selling and promoting
patented inventions to give you the bene-
hts of. No other charge than the above.
Correspondence strictly confidential. Ex
perience is of value in any line of endeavor.

CHAS. A. SCOTT

Consulting Patent Expert
1010 GRANITE BLDG. ROCHESTER, N. Y.
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FREE
TWO BOOKS
688-Page
*inventor's Guide "
——A N p——
“Fortunes in Patents™’

s« What and llow (o Invent **

THAT PAY
gy-Proteet Your ILdea
Send sketches or model and

PATENTS

FEFSPECIAL OFFER:
*description of invention for FREE SEARCH of Patent
Office Records aud Report as to patentability. You will

save TIME nnd MONKY. FHighest Refervences.

E. E. VROOMAN, EesiydDaten Aticrncy

REFERENCES:

Awmerican National Bank
Washington, D. C.
Little Giam llay Press Co.
allas, T'cxas
Gray Lithograph Co.
New vork City, N. Y.
Farmers Manufacturing Co.
Norfulk, Va,

¢ HOW TO REMEMBER "

Sent Free to Keadera of this Publication

THE AMERICAN INDUSTRIAL PUBLISHING CO.
Established 1865 PUBLISHERS by Frederick Keppy

of Books Relating to Steam, The Steam Engine Mechan-
ics. Machinery, Engineering, Electricity, Steam and =
Hot Water Heating, Ice Making and Refrigerating, \ ¢ your
cte. nd for Cataloguc. KEY TON 0%

SUCCESS
BRIDGEPORT, CONN., U.S.A.
Dickson Memory School, 920 Auditorium Bidg., Ch

ive. Increase®

Y. Easy,inex

income: gives ready memory for faces, names
husiness details, studies. conversation; develops will
prblic spenking. nersonality. 8end for Free Lookiet.

BOX E
icago

R —

st
or A

e
9 canadian ¢

PATENTS

$25.00

We pay all expenses and
disbursements except
government fees

RITE to us for preliminary opinions
on all legal matters. Nocharge unless
retained.

Associates throughout Continental
Europe, Great Britain, the Colonies, South
America, and Canada enable us to investi=-
gate and prosecute foreign interests with
dispatch.

OUR PAMPHLET FOR THE ASKING

D
\“a

THE INDUSTRIAL LAW LEAGUE, Inc.
170 Broadway - New York City, N. Y.

Make your Bicycle

=—INTO A

_Maorcycle

that will climb steep hills and travel at
vour will, from 4 to 30 miles per hour at
less than a quarter of a cent per mile for
fucl. Any one can attach it. as parts bolt
to the frame. No alteration of the frame is necessary, and the first cost is the entire
cost of converting your bicycle into an up-to-date Motorcycle by using

The Erie Valveless Attachment

The new ERIE Motor has no troublesome valves, gears, cams, or parts to cause
trouble. It alwavs goes and rides smoother than any other Motorcycle.  Our new V
Belt Transmission is the greatest drive ever invented. Sample sold at cost to intro-
duce the ERIE where we have no agent. For those who have no bicycle, we have
complete Motorcycles.

Send 4 cents in stamps for either our new ATTACHMENT Catalogue E, or the
Catalogue L of complete Motorcycles.

MOTORCYCLISTS, send for our latest Accessory Catalogue and name make of
Motorcycle for our low bargain prices on supplies.

MOTORCYCLE EQUIPMENT CO. -

HAMMONDSPORT, N. Y.




vi ELECTRICIAN

AND MECIHANIC

Our

Own

New
Modern
Up-To-Date
Factory
Just
Completed

H

The Earning Power of

Money Invested in Kornit
—-——

ERE is a Financial Opportunity to make

an investment in an up-to-date, energetic,
money-making, industrial manufacturing
company, which owns its own factory, all the
United States patents, processes, and exclusive
rights for producing Kornit, a product never
before manufactured nor sold in this country.
The demand for Kornit is great and the profit
of manufacturing and selling is ENORMOTUS,
Read every word of this announcement and
ACT AT ONCEL.

ORNIT was invented by JO-
K HANN GUSTAV BIERICH,
subject of the Czar of Rus-
re-iding at  Menkenhof, near
Lienhof. Russia, and is a home-
Horn or
Komit is produced by grinding horn
and hoof shavings and waste into a
palpable powder and  then  pressing
under heavy hydraulic pressure with
heat into a homogencous slab.  This
slab produces a substance which can
be sawed or turned the same as ordinary wood. 1t is of a
beautiful black consistency and is EXTREMELY VALUA-
BLE as a NON-CONDUCTOR FOR ELECTRICAL SUP-
PLIES. It is a matter of record that the clectrical industry in
this country AT THIS TIME DOES NOT IIAVE a satis-
factory material for heavy or high insulating purposes. A
slab of Kornit one inch thick was tested in ‘Trenton, New
Jersey, by the Imperial Porcelain Works and was FOUND
IO HAVE RESISTED 96,000 VOLTS OF ELECTRICITY.
It may be interesting to note here that the heaviest voltage
which is transmitted in this country is between Niagara, Buf-
falo and Lockport, New York, The voltage transmitted by
this company is between 40,000 and 50,000 volts. Kornit is
equally as good as a non-conductor for electrical purposes and
supplies as is hard rubber.
The average price of hard vulcanized rubber for electrical
purposes is to-day considerably over one dollar per pound —

. Howf Letan
gencol Haocf  substance.

CHARLES E, ELLIS

THE STORY OF KORNIT

By President CHARLE.S E. ELLIS

at the present writing something like $1.25 per pound. KOR-
NIT CAN BE SOLD AT TWENTY-FIVE CENTS PER
POUND, and AN ENORMOUS profit can be made at this
price, so that it CAN EASILY BE SEEN that where Kornit
is EQUALLY AS GOOD and AS A MATTER OF FACT,
in many instances, a BETTER non-conductor than hard rubber,
it can compete in every case where it can be used with great
success on account of i, price. For electrical panel boards,
switchboards, fuse boxes, cut-outs, etc., there are other materials
used, such as vulcanized paper fiber, slate, marble, etc. A
pizc2 of vulcanized paper fiber 3x 4 x 1 inch in lots of 1000
brings 20 cents per piece. A\ piece of KORNIT of the SAME
DIMENSIONS could be sold with the ENORMOUS PROFIT
OF OVER ONE HUNDRED PER CENT at 10 cents. The
absorptive qualities of Kornit render it such that I'T IS FAR
PREFERABLE to that of vulcanized fiber. It will not main-
tain a flamz.  Of all the materials which are now in the elec-
trical market for supplies anl insulators there is, as we have
stated above, non: that are satisfactory,  Kornjt will fill this
place, lts tensil: strength per square inch averages from
1333 pounls to 1811 pounds, which the reader can readily sec
15 MORE THAN SATISFACTORY. This test was made
by a well-knryn clectrical engineer, who is now acting in that
capacity for the United States Government, with a Standard
R:ihle Bros. Testing Machine.

Waste horn and whole hoofs are being sold by the ton to-day
principally only for fertilizing purposes. There is one town
alone, Leominster, Mass,, where they have an average of vight
tons of horn shavings every day. These waste horn shavings
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are now anly being sold for fertilizing material. These cight
tons of horn shavings manufactured into Kornit and sold for
electrical purpases would easily bring $3000. At this price
it would be sclling for less than one fifth of what hard rubber
would cost, and about one half what other competitive materials
would scll for, even though they would not be as satisfactory
as Komit.

Kornit has been in use in Russia about five years. In Riga,
Russia, which is the largest scaport town of Western Russia,
the Electrical Unions there are using Kornit with the greatest
satisfaction, finding it preferable to any other insulating
material.

The expense of manufacturing Kornit from the horn shav-
ings is not large, as the patentee. Mr. Bierich, has invented an
economical and satisfactory process which produces an article
that in the near future will be used in the construction of al-
most every building in this country.

Besides clectrical insulators, Kornit can be used for the
manufacturing of furniture, buttons, door handles, umbrella,

MR. JUHANN GUSTAV BIERICH. THE INVENTOR OF KORNIT, IN
)F, RUSSIA,

cane. knife and fork handles. brush and sword handles. revolver
handles, mirror backs, picture frames, toilet accessories, such
as fancy glove boxes, jewel cases. glove stretchers, shoe lifts,
¢tc., office utensils such as paper knives and pen-holders, ink
stands, pen racks, medical instruments such as syringes, ear
trumjnts, etc., etc.; pieces for games, such as draughts, chess
men, dominoes, checkers, counters, chips, cribbage boards, etc.;
telephone ear pieces, stands, ete.; piano keys, typewriter keys,
adding machine and cash register keys, tea trays, ash trays,
scoops, mustard and other spoons, salad sets, cigar and cigarette
cases. cigar and cigarette holders, match boxes, automobile
supplics and hundreds of other useful and ornamental articles
all at a large and remunerative profit. ’
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The Great Demand for
Kornit in this Country

tIERE is one manufacturer ALONE here in New York
Tthat uses 60,000 square feet of insulating material for
panel boards every year. He is now using slate and
marble, but IT IS NOT SATISFACTORY, for the reason
that in boring and transportation IT BREAKS SO EASILY,
KORNIT WILL ANSWER THE PURPOSE OF MANU-
FACTURING PANEL BOARDS VERY MUCH MORE
SATISFACTORILY. On 60,000 square feet of Kornit there
would be a net profit of over $30,000, or 50 cents for every
square foot used. THIS ONE EXAMPLE is cited to show
you THE ENORMOUS PROFITS which can be made.
There are a great many other panel and switchboard manu-
facturers in this country. You may be interested to know
that a pancl board is a small switchboard. There is one or
more on every floor of all large buildings where clectricity is
used. They cach have a number of switches mounted on
them, so that those in charge can turn certain lights on or off,
and by these panel boards all the electrical power in the build-
ing is controlled. They must be of a reliable non-conducting
material. Kornit can be used for this purpose almost exclu-
sively, The largest clectrical manufacturing concerns in Riga,
Russia, ARE USING KORNIT FOR THIS PURPOSE,
after having tried all other so-called non-conducting composi-
tions. The electrical trades alone can consume a great many
tons of Kornit every day in the year. If only two tons of Kornit
is manufactured and sold every working day in the year IT
WILL ENABLE THE KORNIT MANUFACTURING
COMPANY TO PAY SINTEEN PER CENT DIVIDENDS
EVERY YEAR. Of course, if four tons a day are sold the
dividends would be thirty-two per cent, per year. THIS IS
NOT IMPROBABLE. AN EXPERT ELECTRICAL
ENGINEER who holds one of the most responsible positions
here in New York City made the statement, after thoroughly
examining and testing Kornit for clectrical purposes, that in
his most conservative estimation there can be ten tons of manu-
factured Kornit sold every working day in the first ycar. This
would mean that the Kornit Manufacturing Company would
pay a dividend out of its carnings the first year of over seventy-
five per cent (75%). This is probably more than will be paid
the first year. But there certainty seems to be a good prospect
of paying a large dividend within one year from to-day.
THERE WILL BE SUCH AN ENORMOUS DEMAND
FOR KORNIT AFTER IT BECOMES INTRODUCED
THAT FROM YEAR TO YEAR THE DIVIDENDS
EARNED WILL BECOME LARGER AND LARGER.
THIS IS THE BLEST OPPORTUNITY TO MAKE AN IN-
VESTMENT THAT YOU HAVE EVER HAD.

Tt is a well-known fact that THE MOST LEGITIMATE
and PROFITABLE way to MAKE MONEY is by manufac-
turing some product that is * NECESSARY " and ONE THAT
CAN BE FULLY CONTROLLED so that nobady else can
manufacture the same article. Look at Sugar (which is pro-
tected by a high tariff); at Standard Oil, the Telephone, the
Telegraph, and we might go on and enumerate many more
monopolies. THEY ARE THE BIG MONEY MAKERS OF
TO-DAY. KORNIT CANNOT BE MANUFACTURED
BY ANYBODY IN TIIS COUNTRY EXCEPT OUR-
SELVES OR OUR AGENTS. We own all the patents issued
by the UNITED STATES GOVERNMENT to the inventor,
MR. JOHANN GUSTAV BIERICH, IN RUSSIA. These
patents HAVE BEEN BOUGHT from Mr. Bierich, and ARE
DULY TRANSFERRED TO THE KORNIT MANUFAC-
TURING COMPANY and the same is DULY RECORDED
IN THE PATENT OFFICE OF THE UNITED STATES.
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A New Factory
Just Completed

N March L1907 our Factory. which had just been
O thoroughly equipped and completed, was burned  to
the ground!

Since that time we have purchased the Real Estate and hae
completed OUR OWN Factory. It was finished an ! in com-
plete working order on the 15th of last month (Mayd,  We have
purchased the land and crected the building for which we paid
cash. Al of the machinery is paid for.  Money is now neeled
to establish sales depots.  After this money is obtained there
will not be any shares sold at the present price.

A few shares obtained now may be the foundation for a for-
tune of the much-desired income for support in the unknown

AND MECHANIC

I know you will agree with me that you have never had pre-
sented to your notice a better opportunity to make un invest-
ment where such large profits can be made because of the ex-
clusiveness of control and the great demand and the low cost of
the raw material. which is now almost practically thrown away.,
Join me in this investment, and T assure you that it is iy sincere
belief that in the near future you will say. " That is the day 1
made the most successful move in my whole life.”

My Offer to You
While It Lasts

HE  KORNIT  MANUFACTURING  COMPANY
is incorporated under the laws of New Jersey. and is
capitalized with 50,000 fully puid non-assessable shares

NEW KORNIT FACTORY, NEWARK (BELLEVILLE STATION), N. J.

years that are to come. e leave it to you if it would not scem
goodl judgment to take immediate advantage of this eppor-
tunity. Anyway, please write me at once and let me know just
what you will do. If it is not possible for you to take shares
now, write me and tell me how many you would like and how
soon jt will be convenient for yvou to do so, provided T will re-
serve them for you. As soon as I reccive vour letter I will an-
swer it WITH A PERSONAL LETTER AND WILL AR.
RANGE MATTERS AS YOU WISH TO THE BEST OF
MY ABILITY.

REMEMBER , T HAVE A GREAT MANY THOUSAND
DOLLARS INVESTED IN THE KORNIT MANUFAC-
TURING COMPANY., and the minute you buy a share or
more in this Company we become CO-PARTNERS as CO-
SHAREHOLDERS. It is for our mutual benefit to watch
and guard each other's interests. I WILL BE GRATEFUL
IF YOU WILL WRITE ME TO-DAY, so that I may know
just what you will do.

at $10 cach. Tt is my intention at this time to scli only a limited
number of these shares at the par value of 810 cach.  We have
paid cash for our Factory and all of the machinery, which was
in the majority of cases built to our special order. It is now
necessary for us to establish sales depests all over this country.
This will take quite a considerable sum of money.  And this is
the reason I am willing to sell these shares at their par value.
In my opinion they are worth much more and just as soon as our
sules departments are in good working order not a share will be
sold at this price. Now is the time to get into this concern,
which has already spent thousands of dollars in Land. Factory
Building and Machinery. You will get quick results. Every
dollar which the Kornit Manufactering Company receives
from the sales of these shares will be put into the treasury of
the company and used for development purposes. Ten dol-
lars will buy one share. Twenty dollars will buy two shares.
Fifty dollars will buy five shares. One hundred dollars will
buy ten shares. One thousand dollars will buy one hundred
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shares, and so on.  After you have bought one or more shares
in the Kornit Manufacturing Company you may feel, as I do,
that you have placed your savings where they will draw regular
and satisfactory large dividends.

1 should not be a bit surprised if these shares paid divilends
as high as one hundred per cent in the not far distant future.
Consequently, a few dollars invested now in the shares of the
Kornit Manufacturing Company will enable you in the future
to draw a regular income from the large profits of the Com-
pany as they are enrned.  The dividends will be paid semi
annually, every six months, the first of May and November of
cach year. This is one of the best opportunities you will ever
have presented to vou in your whole lifetime, 1 have invested
a great many thousand dellars in the Kornit Manufacturing
Company, and I feel sure it is one of the best investments I have
ever made. T can truthfully say to you that I fully believe that
you will be more than pleased with your investment and that
you will never be sorry. Remember. that you have here an
opportunity to beécome interested in a large industrial manu-
facturing concern, manufacturing a product with an exclusive
monopoly, which has never before been manufactured or sold
in this country.

Remember, that it is by no means an experiment. as it has
been successfully manufactured and sold for over four years
in Russia at a large profit, and the manufacturer and inventor
recently wrote that the demand is increasing every day beyond
the capacity of their manufacturing facilities.

Now is the time for you to take advantage of this magnifi-
cent opportunity to make an investment in these shares. 1
EARNESTLY BELIEVE that in a few years THESE
SHARES WILL BE WORTH FROM FIFTY DOLLARS
TO ONE HUNDRED DOLLARS each on account of THE
LARGE DIVIDENDS which the company will carn and
regularly pay cach and every six months, It ix a well-known
fact that shares that pay fifty (50) to one hundred (100) per
cent dividends will readily sell in the open market for $50 to

AND MECHANIC ix

8100. THE OUTLOOK FOR THE KORNIT MANUFAC-
TURING COMPANY is such that it seems impossible for
the earnings to fall far short of these figures. If the company
oilv makes and sells two tons of Kornit a day for the first year
an 1 made a profit of only $200 per ton it would mean a profit
of over sixteen por cent (16%) the first year. If this business
were doubled the second yeur. of course the carning capacity
would double and the dividends would be over thirty-two per
cent (32%). Prominent and well-known FElectrical Engineers
assure me that this product cannot help and is bound to make
cnormous profits, I would recommend that you send for as
nuny shares as you wish at once.  You, in iy conservative
opinion. can safely count on the large carning capacity of these
shares. I will 2t once write you a personal letter with full in-
fornation. and send you our illustrated book, * A Financial
Opportunity,” containing a score of photographs of the Kornit
industry. taken in Russia.  Please let me hear from you.

Yours very truly,

CHARLES E. ELLIS

607A West 43d St., New York City, N. Y.

Mr. Ellis. besides being President of this company, is also
President of two other large and successful companies, owning
shares therein valued conservatively at over $250,000. Mr.
Ellis has other investments in New York City real estate, bonds,
stocks and mortgages to the amount of hundreds of thousands
of dollars. Any bank or mercantile agency will tell you his
guarantee is as good as gold.  This is the successful man who
wishes you for a Co-partner as a Sharcholder and Dividend
Receiver in his company. Remember, you will do business
personally with Mer. Ellis in this matter.

Invest in
KORNIT
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The Man Who Gets

the Fat Pay-Envelope

The fellow who gets the fat pay-envelope is the one who does the directing,
who understands his work because he’s trained.

T'o learn how you can acquire this training, how you can advance, how you can
direct, how you can earn more money, how you can forever leave behind vou the
army of underpaid men, how vou can become an expert in your chosen line of work
—all without leaving home or losing a day’s pay, and without having to buy a single
book, mark the attached coupon and
mail it to the International Correspon-
dence Schools. 1o it row while your | - ——— - = -

ambition prompts you. International Gorrespondence Schools,
Send no money—to find out costs you Box 920, SCRANTON, PA.

n 2 | p > . rther obligati by part
nothing—the marking of the coupon does not e v il e iy B e

bind you. The only requirement is the abil- tion before which I have marked X

ity 5 i Take jen' ~

ity to read and write. ho“.‘ isn't that casy? Book keeper Wechankeal Drafiaman
A few years ago you couldn’t get this infor- Rtenog rapher ;l_‘leh-ph;...'e

mation and advice for any amount of money AilWackis (LR (NVEItTe . Brgieen

s 3et . g7 Show Curd Writer
—now it's yours for the mere asking. Winduw Trimmer : i, TRl &

During February 676 men volun- Commerehnl Liw L
o g nd Mlustrator Bullding Contractor
tarily reported higher pay and Clvil seriee Architee'T Draftaman
¢

; il ) \rchl (cet
The promotion as a direct result 4

g 0 xille MUl supe. mtraet LEngineer
of [.C.S.training. There'sa Elcetrlelnn Bonking

Elee. Euglncer Minbug Fugineer

Business A
of This Place similar record every month,

is to YOU join these men. Be
Raise Salaries the man that directs. Your
career is in your own hands.

Lead off strong by marking

and mailing the coupon NOW.

Name

© Sireet and No.




Electrician and Mechanic

Incorporating

Bubier's Popular Electrician, Established 1890
Amateur Work, Established 1901

VoLuMeE XVIII

JUNE, 1908

NUMBER 12

ELECTRICAL ENGINEERING — Chapter XXIV
ELECTRO-CHEMISTRY
A. E. WATSON, E.E., PH.D.

TaAT chemical action is often allied with
electricity is one of the most common and
vet inscrutable phenomena of nature. The
simplest illustration is afforded by the pri-
mary battery. In this, zinc is dissolved and
a current of electricity generated. WVith
some solutions it is even necessary that elec-
tricity be allowed to flow as a criterion that
the zinc be acted upon. The Leclanché
cell is, for example, quite inert except when
the electric path is complete. In a still
wider sense, the storage cell is one in which
the chemical action and the electric current
are reversible and unavoidable.

With the recognition that as the result of
the chemical action there remained within
the cell a new set of compounds, Faraday,
in about 1840, conceived the idea that by
sending a current from some exterior source
backwards, as it were, through such a solu-
tion, the compounds should be split up,
not necessarily into their original form, but
into even more elementary substances. He
examined a large number of metallic solu-
tions, with the astounding result of discov-
ering the two metals, sodium and potassium,
and a quantitative law of action that has
proved one of the most rigid and funda-
mental yet known to science.

To this process of electric analysis he gave
the shortened and now well-known name of
‘“electrolysis.” The solution he called the
‘“electrolyte,” and the submerged terminals
the “‘electrodes.” He tried the same solu-
tions with different kinds and also with dis-
similar electrodes, and upon the result of
some of his original researches modern com-
mercial processes of electrolytic production

-current enters and leaves the solution.

and refining largely depend. Other allied
names are ‘“anode’ and ‘‘cathode,” mean-
ing, respectively, the electrode by which the
The
passage of the current is imagined to break
up the electrolyte into ‘“‘ions,” or material
carriers of the current. In a given inorganic,
or metallic solution, the hydrogen or metal
is swept along with the current and appears
at the cathode, while the rest of the elements
pass in the opposite direction to the anode.
In case the solution is a salt of one of the
electrodes, the metal may be bodily removed
from the anode and deposited upon the cath-
ode, as is the familiar experience in elec-
troplating. In other cases, as in a storage
battery, there may be merely an oxidation
at the cathode and a reduction to the me-
tallic state at the anode. With solutions
not aqueous, but with the materials in a
fused state, and the current maintained
through the mass when at red or white heat,
a great extension to the possible combina-
tions has been found.

The law discovered by Faraday was that
in different cells, through which the same
or equal currents were flowing, equivalent
weights of any metal were deposited.
He defined equivalent weights from purely
chemical standpoints as meaning the atomic
weight divided by the valency. For in-
stance, with hydrogen taken as having an
atomic weight of r and valency of 1, and
consequently with equivalent weight of 1,
chlorine with atomic weight of 35.5 and
valency of 1 will have an equivalent weight
of 35.5; copper with atomic weight of 63.5
and valency of 2 will have an equivalent
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weight of 31.75; aluminum with atomic
weight of 27 and valency of 3, an equiva-
lent weight of g, and so on for all the ele-
ments, as may be gathered from any text-
book on chemistry. The electricity being
measured in amperes per second, or in
‘““coulombs,” as this unit is often called, the
law reveals just how much metal may be
realized from the passage of the current for
any desired length of time. Careful deter-
minations have been made of all the import-
ant metals, with the result that for one cou-
lomb the figures for a number of these are,
in milligrams, as follows: Aluminum, .093;
copper, .329; nickel, .303; silver, 1.110.
Another expression, or unit, that has been
found convenient is the *“gram-equivalent”’;
by this it is meant to consider a weight of the
given substance, in grams, numerically the
same as the equivalent weight. For instance,
1 gram of hydrogen, 35.5 grams of chlorine,
31.75 grams of copper, and ¢ grams of alumi-
num would all be electro-chemically equiva-
lent. Usually, when chemicals unite to form
other compounds, there is a production of
heat, as is well illustrated by the explosive
violence with which hvdrogen and oxygen
unite to form water, or by the more simple
burning of anything combustible. by which
carbon and oxygen are brought together.
Conversely, it is found that just as much
heat energy must be expended in tearing
these new compounds apart as was evolved
in their formation. For gram equivalents
of compounds the same amount of heat
energy is always required, and this has been
found to be ¢6,540 calories. (A ““calorie”
may be defined as the amount of heat neces-
sary to raise 1 kilogram of water 1°C. Some-
times the unit is based on a quantity of
I gram, but here the larger unit is taken.)
For instance, the equivalent weight of com-
mon salt, sodium chloride, NaCl, is 38.5.
and in the production of that number of
grams of the substance, 96,540 calories of
heat were evolved: likewise, to separate it
again into its component elements, that
same number of heat units would need to
be expended. Since heat is a form of energy
that can readily be expressed in electrical
units, the computation of the number of
volts and amperes and the time required for
any given reaction can be predetermined.
Thus, while there may be some doubt as to
the correctness of the theoretical specula-
tions advanced, there is no opportunity of
avoiding the rigidity of the numerical com-
putations. As various illustrations of elec-
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tro-chemical operations will next be given,
emphasis will be placed upon this commer-
cial aspect.

One of the very first applications of elec-
tric currents was in electrotyping and plating
with copper. With the principle extended
to a large scale, and employing powerful
currents from dynamos, the business of
electrolytically refining copper has assumed
very large proportions. In addition to the
extreme purity of the product, the quantity
of silver recovered from the deposit in the
bottoms of the tanks goes a long way to pay
the cost of the process.

Fig. 126. Arrangement of Plates for Electrolytically Refining
Copper

This particular application is somewhat
of a departure from the topic aimed at in
the introduction, for copper is put into the
cell. and copper taken out. and the solution
is also a salt of copper. No new product is
formed. hence, on the face of it. no energy
might be thought needful. Still, the solu-
tion and the assemblage of bad contacts in
the sets of plates make some resistance, so
that about .2 volt per cell is the minimum
found practicable. In order to allow a
practicable dvnamo. a large number of cells
are connected in series. and voltages varving
from 30 to 8o are employed.

Copper pigs as produced by the smelting
furnaces are cast into plates of about the
shape common for large storage batteries,
and # inch in thickness, and. interspersed
with similar shaped sheets of pure copper,
but only about 1-20 inch in thickness, are
assembled in wooden tanks as diagram-
matically shown in Fig. 126. The thick plates
marked A are the crude anodes, while those
marked C are the pure cathodes. Current
is supposed to arrive at the + pole, remove
metal from the anodes, carry it through the
copper sulphate solution, and deposit it
upon the cathodes. Any impurities in the
anodes. as they are reached, are supposed
to fall by their weight into the mud or
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Fig. 127,

“sludge” that accumulates in the bottom.
A plan showing the arrangement whereby
any desired number of cells may readily be
joined in series is shown in Fig. 127. The
lugs from which the plates hang are made
in slightly differing shape so that the anodes
make contact with the + bar only, while the
others touch the —only. The different
plates are removed and new ones substi-
tuted one at a time, hence no interruption
to the process need be tolerated except such
as may be needed to care for the dynamos.

It has been found impracticable to start

Diagram showing Method of Connecting Copper Refining Tanks in Series

cathode; the solution is best kept warm
say at about 95° F.

As an example of the high attainments
of the electrolytic method of refining copper,
it may be stated that it is now common to
exceed the famous standard established by
Matthiesen, in 1865, and specifications are
often written demanding a quality of con-
ductivity of one hundred and one per cent
or one hundred and two per cent, as based
on that standard.

Means have been devised, and even per-
fected, by which other metals may be re-
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Fig. 128. Héroult’s Furnace for Producing Aluminum

with metal of lower grade than ninety-eight
per cent purity, else the impurities find their
way into the product. A current density
of more than 10 to 15 amperes per square
foot is likely to give an irregular or granu-
lar deposit. A few other precautions need
to be observed, i.e., to have plenty of sul-
phate of copper in the solution, yet not
enough to crystallize out, to have enough
sulphuric acid present to prevent formation
of hydrated copper oxide, yet not so much
as to be decomposed by the current and
carry hydrogen rather than copper to the

fined, but thev are not largely employed,
the reason being that sufficiently good and
often cheaper chemical processes are already
in use. In some cases, notably that of zinc,
the reverse of the conditions that pertain to
copper may be found, for this metal may be
obtained from its ore advantageously by
electrical means, and then the refining carried
on by chemical means, such as fractional
distillation. Gold, silver, and lead are satis-
factorily worked by old methods.

With igneous solutions, as already men-
tioned, an extensive, and somewhat unde-
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veloped field has been entered upon. Not
only have compounds been broken up and
others formed quite beyond the reach or
feasibility of chemical means, but some
products not found in nature have been
realized, and in this field of synthetic com-
pounds the metallurgist may find his work
approaching that of the organic chemist.
In these fused solutions the result may be
due to the action of heat alone, in which
cases alternating current may be more avail-
able than direct, or in the solution there may
be needed the electrolytic action, demand-
ing, of course, direct current. Underlying
the development of these processes is the
scheme of the electric furnace, first made
upon a practical scale by the Cowles Broth-
ers in this country and by Moissan in France.

For many years it was recognized that
aluminum formed quite as large a constit-
uent of the earth’s crust as did iron, and was
as valuable for many commercial applications;
yet in trying to employ blast furnace meth-
ods for its reduction from its ordinary form
in common clay, no furnace could produce
or withstand the degree of heat needed, —
3500° C., or 6330° F., which is the tempera-
ture of the electric arc. Aluminum bronze,
an alloy of copper, had been found to be a
tenacious and durable metal, and the pres-
ent successful methods of producing pure
aluminum only aimed to produce this alloy.
It is worth noting, too, that while the Cowles’s
process proved too expensive and too un-
reliable in its product, it did show the way
to the. construction of a suitable electric
furnace. Also, it was a historical accom-
plishment when Brush designed and built for
this process his famous ‘“Great Dynamo”
with an output of 8o volts and 3000 amperes.

The process closely followed by manu-
facturers of aluminum is that devised by
Héroult, and a diagrammatic representa-
tion of his furnace is given in Fig. 128. An
iron box, A, is lined with fire clay, and a
space left within in which a mass of copper

or aluminum, C, may be placed and elec-.

trically connected with the negative pole of
dynamo. A bundle of carbons, H, forms
the positive electrode, and the material to
be fused is introduced at the top. In recent
practice, the box is hollow, and through it
water is kept circulating, so as to prolong
the life of the casing, while the lining is
somewhat protected by the congealed crust
formed from the electrolyte itself. The
process is continuous; for as fast as suffi-
cient metal is produced, it may be drawn
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off at the opening shown, while fresh ma-
terial is introduced at the top. To start
the furnace, the carbons are brought into
momentary contact with the lower electrode,
with the result that some metal is melted, and
as the vapor is formed, the separation may be
still greater. As the temperature increases,
the liquid aluminum runs down through the
fused mass. At the temperature required
it is to be supposed that the carbons would
be short lived. This is true, and with the
requirement that they be pure in order not
to contaminate the metal, the cost of this
item is not to be overlooked.

Fig. 129. Laboratory Pattern of Moissan’s Elcctric Furnace

The material needed for the production
of aluminum by these means is pure alumina,
Al;O3, and it is best prepared from the par-
ticular kind of clay known as ‘bauxite.”
In this country large deposits are found in
Georgia, and one of the largest manufactur-
ers, the Pittsburg Reduction Co., obtains
its supply from that source. The clay is
sent to New Kensington, Pa., and there
refined, the principal impurities to be re-
moved being iron and silicon. The final
condition of the material is a powder thor-
oughly dried by roasting and mixed with
““cryolite,” or the double fluoride of alumi-
num and sodium. This latter does not at
all enter into the chemical reductions in
the furnace, but merely acts as a solvent
for the alumina, just as in the case of the cop-
per refining apparatus, where the water acts
as a solvent for the copper sulphate. Of
course no trace of moisture must be allowed
to find its way into the furnace, or a dis-
astrous explosion would result, and ordi-
nary metallic impurities would contaminate
the aluminum resulting from the process.
These preparations are rather expensive,
representing about one third of the total
cost of the production.
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In consequence of the fact that metal is to
be deposited out of a solution on to the
molten cathode, the current of electricity is
needed not alone for generating the fierce
heat, but also for effecting this deposition.
Direct currents are therefore needed, and for
the Niagara plant which was erected in
1894 and receives: the two-phase alternating
currents from the Power Company, large
rotary converters were designed, being the
largest of this class of machines the General
Electric Company, up to that time, had de-
signed. They have twenty poles, and an
output of 400 kilowatts apiece; but to fit the
frequency of 25 cycles used at Niagara, the
speed is seen to be only 150 revolutions per
minute. Later converters are designed with
fewer poles and run at higher speeds.

The reduction in price of aluminum from
that of forty years ago, when the metal was a
curiosity selling at eight dollars per pound,
to its present profitable rate of thirty cents, is
one of the most notable accomplishments of
the electric and commercial arts. If only
the metal could be readily soldered, its use-
fulness would be immensely increased.

Among other products of the electric fur-
nace calcium carbide may first be men-
tioned. This substance seems to have been
first known to science in 1862, but was not
of practical value until 1894, so the whole
development of the industry that has been
created for its manufacture and extensive
adoption for artificial illumination dates
from very recent times. It will be recog-
nized that in consequence of the explosive
violence with which this chemical is attacked
by water it could not possibly be found in
nature, and artificial production must ever
be its only source. Before the electric fur-
nace was utilized for this purpose, predic-
tions were freely made and believed that the
chemical and its product with water, —
acetylene gas, — would always be too ex-
pensive for practical use. Though now
quite reasonable in price and largely used
for portable and isolated lights, still greater
adoption of this dazzling white illuminant is
inevitable.

The chemical formula of calcium carbide
is CaC,, and therefore it is seen that the
simple ingredients of lime and coke should
be able to produce it. The favorable con-
ditions are a sufficiently high temperature,
say 3000° C., and means for closely con-
trolling it. As heat alone and not electro-
lytic action is needed, the alternating current
answers quite as well as the direct and ordi-
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narily is more available. Figure 129 shows
the construction of the furnace used by
Moissan, and by many investigators since
then, and commonly found in laboratories. -
The body, A, is made of. blocks of lime
scooped out in the form of a small dish, and
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Calcium Carbide Furnacc for Operating with
Three-phase Alternating Currcuts

Fig. 130.

into which the carbon electrodes are di-
rected. Some space is left around these
carbons to make room for the torrent of
flames that emerge during the action of the
furnace; and for the same reason the copper
cables are attached to the lower ends of the
columns where they may not so readily be
melted. Lime is far better than fire clay for
the receptacle; for in addition to its being
more refractory, it is less of a conductor of
electricity when highly heated. It will be
remembered that, as illustrated by the prin-
ciple of the Nernst lamp, some bodies that
are complete insulators when cold quite lose
that quality when sufficiently heated.

A commercial form of furnace for semi-
continuous operation and adapted or three-
phase alternating currents is shown in
Fig. 130. In this a cast iron disk is rep-
resented on the upper end of a screw and
capable of being raised and lowered by
movement of a hand wheel. The top sur-
face is protected by a layer of graphite, and
entering from above are the three carbon
electrodes between which the arc plays and
heats the surrounding mass. With the
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plate initially in contact with the carbons,
the arcs are started, and then the mixture of
purified lime and coke is slowly poured in at
the top. As the reduction takes place, the
disk is lowered, and more material added,
until by the time the disk has reached its
lowest position the bottom of the mass has
cooled sufliciently to permit its removal by
the opening shown in the side.

An estimate of several years ago shows the
actual cost of 1 ton of calcium carbide ninety
per cent pure to be twenty-eight dollars.
One kilogram of the pure substance vields
about 330 litres of acetylene gas at atmos-
pheric pressure, but the ordinary grade may
not exceed 300 litres. The commercial
value of the carbide should be based upon
this estimate of its gas-producing qualities.

A second product of the electric furnace,
purely an artificial one, is known in the trade
as ‘““carborundum,” and this highly effective
abrasive has largely displaced emery. As
the result of experimenting with a small fur-
nace, Acheson, in 18go, produced what he
thought was a compound of carbon and
corundum (emery or crystallized alumina),
and gave it this name. Difficulty was ex-
perienced in analyzing it; but when finally
accomplished, the true constitution was found
to be a union of carbon not with aluminum
but with silicon. The present symbol is
simply SiC, or by name, silicon carbide. A
large furnace is required for the production
of this article with rebuilding after every
heat. The arc, however, is not directly
present, but the large currents heat the en-
tire poorly conducting mass to high temper-
atures. Figure 131 gives a sectional view
of the method of construction.

The furnace is about 13 feet long, 7 feet
high and wide. At each end are copper cast-
ings, to each of which are attached sixty car-
bons 3 inches in diameter and 2 feet long. A
central core of coke about ¢ feet long and 2
feet in diameter connects the two groups of
carbons so as to give an initial path for the
current. Around this core is packed a mass
consisting of about thirty-four per cent coke,
fiftv-four per cent sand, ten per cent saw-
dust, and two per cent common salt, weigh-
ing in all about 1o tons. If the entire mass
was sufficiently heated to make the chemical
change complete, upwards of 4 tons of car-
borundum should result; as a matter of fact,
only about 2 tons is actually realized, but
that is not a bad outcome. The furnace is
put together without mortar, and for the first
two hours of the heating large quantities of
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Fig. 131. Furnace for Producing Carborundum

carbon monoxide are evolved, and are al-
lowed to burn over all the crevices in the
walls. In twelve hours’ time the entire fur-
nace is red hot, but the current is kept on for
twelve hours longer, when the current is
turned off and the furnace is allowed to cool.
About 4000 amperes at 185 volts, alternat-
ing, are used, representing about 1000 h. p.
When opened the product of the furnace is
found to vary with the nearness to the central
core. That on the outside is merely slag;
the next, concentric with the core, is insuffi-
ciently formed for use as an abrasive, and is
worked into the next charge; then comes the
layer, or ring, of desired carborundum,
about 16 inches thick. The crystals are
small on the outside but increase in size as
the core is approached. The core itself has
been changed into pure graphite.

For utilizing the yield of carborundum,.
the crystals are broken up and crushed be-
tween rollers, washed with water and acid,
dried and graded by sieving, or when left in
water, by the settling process. The by-
product, graphite, has been found of great
use in the arts as an effective substitute for
the natural qualities. Diamonds or pure
crystallized carbon have been sought in this
furnace; but if produced there at all, they
are of microscopic size and lacking in tran-
sparency. The concomitant condition of
great pressure with high temperature is be-
lieved to be essential, and Moissan is now
working in this direction.

In the alkali group of metals a new field
for separation by electrolysis has been found,
but curiously not essentially different in
action from the simple arrangements devised
by Faraday. The production of caustic
soda, bleaching powder, and pure sodium,
on a large scale, is carried on at Niagara
Falls by the Castner-Kellner and allied pro-
cesses. Common salt, mined at Saltville,
Va., is sent there for separation by the action
of the electric current. Of course the direct
sort is needed, and is taken through the
medium of rotary converters.

The precise method of working is kept
secret, but an idea can be gained from some
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Fig. 132. Castner’s Electrolytic Method of Producing Metallic Sodium

general publications of the company. The
work is done in a tank having three
compartments, the two outer being alike
fitted with a carbon anode, while the central
one has an iron cathode; the partitions are of
slate, and enter grooves at the bottom which
are filled with mercury. The liquids on the
two sides of the partitions are therefore ef-
fectually trapped, but the electric current
can readily pass from one to the other through
the mercury. Salt and water are placed in
the outer compartments; but water only, in
the central one. By means of supporting
the tank on a knife-edge at one end and rest-
ing on an eccentric at the other, a slight rock-
ing motion is imparted for keeping up some
agitation.

The chemical action can readily be fol-
lowed. At the anodes salt is decomposed,
liberating chlorine gas and delivering me-
tallic sodium at the surface of the mercury.
An amalgam results, but the current now
tears the sodium out of the mercury and
directs it towards the iron cathode. Sodium,
however, reacts at once with the water, form-
ing caustic soda and liberating hydrogen.
After a sufficient degree of concentration of
the caustic solution has been reached, it is
drawn off, and the process repeated. The
chlorine which was liberated is not allowed
to escape, for in addition to its poisonous
qualities it has commercial value. It is con-
ducted away and absorbed by slacked lime,
forming ordinary bleaching powder. — chlo-
ride of lime. Indeed, the demand for the
caustic soda and metallic sodium gives a
yield of bleaching powder rather in excess of
the market demand, and the manufacturers

are now seeking to create artificial demands
for it.

By evaporating the water from the solution,
the solid caustic soda is obtained, and sold
either in the form of pencils or coarse gran-
ules. Cans of the latter are ordinarily
labeled ‘‘Potash or Lve.” It is a common
adage that the name is really a “lie,” for the
contents are not potash but soda. An in-
vestigation would show that sodium com-
pounds, on account of their cheapness, have
largely displaced the corresponding ones of
potassium for use in the arts.

The actual demands for metallic sodium
are small, but the electrolytic method de-
vised by Castner is the only one now in
commercial use. The diagram given in
Fig. 132 represents the arrangement. An
iron pot is set into a flue through which a
blast from a fire is kept in the direction
shown by the arrows, so as to bring the dry
caustic soda to about red heat; at this tem-
perature it is very fluid, like melted lead.
Iron electrodes are used, both having their
clamps well out of the direct range of the
fire. The upper electrode is in the form of
a cylinder with slots to allow circulation.
Within this is a cylinder of wire gauze, E,
hanging from the inverted collecting pot, F.
When the current of electricity flows, fused
sodium separates out and passes in the direc-
tion of the current towards B, and then rises
into the pot, the gauze preventing it from
actual contact again with D.

The decomposition of caustic soda,
NaOH, necessarily liberates hydrogen; and
when the cover of F is lifted for periodical
balings out of the sodium, there are likely to-
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be slight explosions, but they do not seem to
be dangerous. The Electro-chemical Com-
pany at Niagara uses about 700 h. p. in this
sodium process, and the yield from this ex-
penditure is about 360 tons per year. The
metal is used in the manufacture of sodium
peroxide, for the production of cyanides, for
“quickening” mercury for gold amalga-
mation, but has no other considerable uses.
Its great affinity for water, with consequent
production of gas, may suggest interest in
developing its possibilities for storage of
energy for power purposes.

While it has not been considered necessary
to include electroplating in this chapter, a
few words may be said in explanation of
the recent modification of that art known as
“coloring.” The color in general is sup-
posed to be that of gold in various shades.
Such infinitesimal thinness of gold is put on
as to be unworthy of the name ‘plating,”
but the principal intention is to produce
something that will last long enough to sell.
For such articles as receive no actual wear,
this color effect may often be sufficient. The
art consists in using anodes not of pure gold,
but of its alloys, and solutions containing
things other than gold. Instead of very
small electromotive forces which are suitable
for depositing the pure metal, say not over
1 volt, 6 to 10 volts, or even higher values,are
given, and the articles immersed for not
much longer than an instant. The momen-
tary rush of current carries along the base
portions of the alloy and deposits them along
with the precious, the results imitating in
highly deceiving manner the common effects
known in the trade as ‘“Roman” gold,
‘“green’ gold, etc. For genuine plating,
gold requires the lowest strength of current
of any of the metals, — this coloring process
utilizes the highest.

Motive Power From the Sun

A NEw power has entered, or threatens to
enter, the arena, and, according to the
-opinion of its discoverer, gasoline at least is
doomed. This epoch-making discovery is
nothing less than the utilization of the heat
ofjthe sun by means of hotbeds.

The inventor of the system is Frank
Shuman, an engineer and chemist of Tacony,
Penn. On his property he has a big hotbed,
18 x 6o feet, made by letting a wooden box
into the earth. It is covered by a double
top of ordinary hothouse glass, having an

-inch air space between the two roofs. It is

filled with coiled iron pipes, painted black,
which form the generating plant of the
system.

In this climate the pipes are filled with
ether, but in the tropics ordinary water is
to be used. The circuit is a closed one;
that is, the ether in the pipes is converted
into vapor, passes through the engine, thence
to a condenser, and back again to the hot-
bed. In its passage through the engine it
develops 3% h. p. .

No fuel is used, the accumulated heat of
the sun being the only power used to con-
vert the ether into vapor. Mr. Shuman
claims that he gets a temperature of 350°
to 500°% and that in the tropics he would get
about 1000° and that the cost of maintain-
ing his plant is practically nil.

But this is not all, nor the best. Recog-
nizing that his system is open to the charge
of only being able to run while the sun
shines on the spot, Mr. Shuman has planned
a scheme of vast and thrilling possibilities,
by which he will use solar power for liquefy-
ing air, making liquid air so cheap that it
will drive gasoline out of the market.

He says that liquid air is recognized as
the best storage power known, but its cost
keeps it out of general use. He purposes to
bring the cost down to a few cents by build-
ing plants in the tropics, where heat is high
and humidity low.

He has communicated with twenty of the
largest manufacturers of liquefied air in the
world, and he has engineers looking over
sites in Arizona, Cuba, and Florida, while
his son is in Egypt. The son hopes to
secure an order for the construction of a
trolley line in which his sun-power device
will be laid as an auxiliary.

The engineer claims that the sun power
can be run all day, and the fires banked for
night use, thus cutting the fuel bill in half.

AvoNG the answers to questions at a
recent school examination were the follow-
ing interesting examples of youthful misin-
formation: ‘ Gross ignorance is one hundred
and forty-four times as bad as just ordinary
ignorance.” ‘‘Anchorite, an old-fashioned
hermit sort of fellow who has anchored him-
self to one place.” ‘“The liver is an infernal
organ.” ‘“Vacuum is nothing with the air
sucked out of it put up in a pickle bottle —
it is very hard to get.”
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AERIALS FOR TUNED CIRCUIT WIRELESS TELEGRAPH SYSTEMS
W. C. GETZ

IN this article, and others to follow, I shall
explain the construction of tuned circuit
wireless telegraph apparatus, similar in char-
acter to that employed by the commercial
and government stations, and suitable for
all experimental installations.

The first things to consider are our aerial
wires — technically known as antennz —
and their method of suspension. In the
country, where tall trees are at hand, the
matter is greatly simplified, but in town the
proposition is somewhat difficult, unless
handled in the right way.

I will first give some general notes on
antenna construction that will be well to
bear in mind later on. There are innumer-
able plans and systems in arranging the mast
and antenna, but in my experience, for general
purposes, the plan shown in Fig. 6 gives a wir-
ing scheme equal to any. It is simple to con-
struct, and will permit various combinations,
without much trouble in making changes.
This plan may be modified to suit the par-
ticular station, and it is advisable that the
amateur experiment with the different meth-
ods of connecting given in diagrams of stand-
ard tuned circuits, thereby perhaps attaining
better results.

Where it is possible to get the use of a
couple of tall trees, about 100 feet apart, and
to suspend the wires about 50 or 6o feet in
the air, by making cross-arms similar to
that shown in Fig. 5, these to have a length
of 3 feet, thereby spreading wires a' foot
apart — an aerial can be constructed that
will give excellent results.

It has been found that stranded phosphor-
bronze wire made up of 7 strands, No. 22
B. & S. gauge, is best adapted to wireless
work. Some stations also use 7 No. 22
tinned copper wires. However, as either
of the above styles of wire is rather expen-
sive, No. 16 B. & S. gauge bare copper wire
will answer almost as well. This size wire
runs about 128 feet to the pound.

For guy-wires, No. 14 or No. 16 B,W.G.
galvanized iron telegraph wire is suitable.
No. 14 wire runs 18 pounds per 1000 feet,
and No. 16 is 11 pounds per 1000 feet.

If the antenna is to be suspended between
trees, the cross-arms should be placed at least
1o feet from shrubbery, and porcelain in-
sulators put in the guy-ropes supporting
them. Pulleys may be fastened to the tree-
tops, thus affording a means to raise and

lower antenna, in making changes, etc. It
may be also found necessary to put spreaders,
made of 4 x% inch wood, equipped with
insulators similar to cross-arms, in the center
of the span.

For the benefit of those readers who are
not so fortunately equipped thus by nature,
and especially the ones residing in town,- I
will describe the construction of a mast suit-
able for a receiving radius of 50 miles.

Get two pieces of round timber, one to
be 15 feet long, 2 inches diameter at butt,
and 1% inches diameter at top; the other
to be 11 feet long, 14 inches diameter at
butt, and 1 inch diameter at top. If you
can get a single piece about 25 feet long,
2% inches diameter at butt, and 1 inch diam-
eter at top, such as a flag-pole, this is to be
preferred.

However, considering only the two lengths
first mentioned, place the 1% inch ends of
each parallel for the distance of 1 foot, as
shown in Fig. 1, and bind at points A and B,
with two pieces of } inch strap iron. This
strap iron is to be bent, as shown in Fig. 2,
and have holes drilled through it (and also
through the poles), to permit a }x 2 inch
bolt to be driven through the center of each
pole. The remaining space at the joint
should be tightly bound with marlin or wire.

At the top of the short length fasten a
pulley, having a clearance sufficient to allow
a piece of % inch sash cord to run easily in
it. Care should be taken to see that the
sash cord runs perfectly free, and does not
bind.

Now give the mast two coats of good
weather-proof paint—black being the best
color. At the splice A-B it would not hurt
to give an extra heavy coating.

Assuming that the mast is to be erected
on a flat tin roof, such as the majority of
houses in the city have, it will be necessary
to provide a support for the base of the mast.
Get a piece of 2 x4 inch scantling, 2 feet
long, and bore a hole in the center, as shown
in Fig. 3,—this hole being as large as the
butt of the mast, and extending into the
4-inch face for a distance of 1 inch. Bore
two other holes, each % inch in diameter,
and 3 inches from ends, clear through 2 inch
face of scantling, on line with center.

Now referring to Fig. 4, which shows a
plan common te mast roofs in the city, if it
is desired to have the receiving apparatus in
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the rear of the house, the mast should be
erected on the front part of the roof. I will
say at this point that the rest of this article
is more to show the proper manner of erect-
ing a mast than to give specific directions
for individual cases, inasmuch as the changed
conditions of guy-points, slope of roofs, etc.,
will require a different arrangement of guy-
ing than that set down herein; but the
reader can readily grasp the essentials re-
quired in mast and antenna construction
from this description, and should therefore
be easily able to engineer his individual
plans.

For this case, it would be advisable to
place the piece of scantling about 4 feet from
the front edge of the roof, in the center of
the house. From the }-inch holes run a
couple of pieces of wire to two strong nails
driven in the edge of the roof (where the
tin is nailed down), the nails about 20 feet
apart, and equidistant from the mast. The
wires must be made fast to the scantling,
so that there is no slipping motion, and under
no condition are the nails to be driven in
the top of the roof, as it would be impossible
to prevent the roof from leaking, were this
done. Furthermore, nails driven in the
edge of the roof will support a great deal
heavier weight, and stand more strain, than
nails driven in the top.

From the other end of scantling run two
more wires through the other }-inch hole,
securing them fast to scantling, and carry
them to any convenient points, such as chim-
neys, trap door, etc. The object is to have
scantling perfectly rigid, and as immovable
as possible. :

The mast proper should be guyed from
four points as near go® apart as possible. It
is veryv rarely, though, that there are suff-

_cient ‘suitable points from which to bring

these guy-lines in a symmetrical manner.
However, so the guy-lines are from four
different points, and on opposite sides, they
will be as good practically, if not so from
the artistic standpoint.

Select four guy-points and provide some
good method to hold wire. If the point is
a chimney, or a trap door, several turns of
No. 14 galvanized iron wire, wrapped and
drawn tight around base. will be all right.
Do not attempt to guy from a point above
base of chimney, as there is danger in pulling
it over, if this done.

If the edge of the roof is to be used, nails

or screw-eyes may be driven in, as previously
described. The screw-eves should be heavy,
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and penetrate the roof at least 2 inches.
Referring again to Fig. 1 of mast, it will
be necessary to fasten four guyv-wires at
point A-B and four at point T, fastened in
such a manner that they each face one of
the respective guy-points when the side H
of the splice of mast faces front of roof. The
guys to A-B should be of No. 14 galvanized
iron wire, and those to T of No. 16 galvanized
iron wire. The latter should be fastened at
a point about 6 inches below pulley. It is
of the utmost importance to have these wires
in the proper positions on the mast, relative
to the guy-points, and to have them fastened
perfectly strong. Make all guy-wires of
sufficient length to reach from mast to point
of guying, with plenty of slack.

Before raising the mast, carefully inspect
the guy-wires, splice, etc., and make sure
that evervthing is all right. Get about a
so-foot length of sash cord, and slip through
pullev, tying ends together so that they can-
not come loose.

If vou can get any friends to help you, it
will be an easy matter to raise mast. In

. this case, place the mast butt near hole in

scantling, with masthead towards rear of
roof. Distribute guy-wires to proper points
and make them fast, temporarily.

Place one of vour friends at each guy-
point m and n in front, and one in the back
at either o or p, to keep slack out of wires.

Get vour remaining friends to grasp the
mast itself, at the base, and raise it as high
as possible by hand, meantime working butt
of pole into hole in scantling. If necessary,
get some long sticks of wood, with V-shaped
cuts in the ends, and use these to raise the
pole in a manner similar to that emploved
by linesmen raising a telegraph pole.

When the mast is past an angle of 45°
with the roof, vour friends at m and n should
begin to pull on the guy-wires going to A-B,
while the man at o slowly lets out slack, and
keeps a tight hold to prevent the mast from
keeling over. Meanwhile the men at base
of mast should be giving as much help as
possible, and should try to keep mast steady.
When the mast is nearly perpendicular,
fasten guy-wires one at a time, starting with
those going to A-B. After all guy-wires
have been fastened to proper points, and
the men at the base have let loose, it may be
found necessary to take in some slack on
some of the guys, and let out a little on
others, until mast is perfectly perpendicular.
Paint all the guy-points, and wherever the
wires have been tied or spliced.
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The mast having been erected, we will
now turn our attention to the antenna. Get
two pieces of well seasoned wood about
1 x4 inch, and each 2 feet long. Fasten
porcelain insulators to them, as shown in
Fig. 5. These knobs can be tied to the
wood with short pieces of wire running
around groove on surface. The wood should
then be given several coats of good paint.

At points f and g fasten a piece of rope

about 2 feet long. Tie one end of the sash
cord that is run through the pulley to one
of these cross-arms, seeing that the short
rope ends are fastened to sash cord, to give
arm a perfect balance.

Tie the other cross-arm to a piece of 2 x 2
inch scantling, that has been made fast
to rear of roof. Then get sufficient quantity
of No. 16 B. & S. gauge bare copper wire, to
run from masthead to rear of roof four times.
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Referring to Fig. 6, run wires to cross-
arms, through insulators as shown, making
the required cross-connections, and soldering
all splices.

Wires x and y should be of No. 14 B. & S.
gauge, rubber-covered wire, and should be
carefully insulated from scantling, roof, and
building. Wherever they have to touch
building, they should be carried on heavy
porcelain insulators, Where they enter the
building, they should pass through porce-
lain tubes having a wall of at least # inch,
and should extend bevond 4 inches on either
side of wall. They should be provided with
drip loops, and conform in all other respects
to rules of Underwriter’s Code, on high-
potential wires.

Figure 7 shows arrangement of wires on
centering room, and double pole switch for
transmitting and receiving circuits.  The

object of this switch is to prevent any danger
of the high-tension discharge of the trans-
mitting side entering the receiving instru-
ments.

Figure 8 is a photograph of mast and an-
tenna recently built by me, for the Voltamp
Mfg. Co., of Baltimore, who have gone
extensively into the manufacture of wire-
less goods. This mast is 40 feet in height,
and is built of four lengths of pipe, each
length reducing in diameter as it goes up.
The antenna consists of five wires having
a span of 88 feet and connected in a manner
similar to that shown in Fig. 6. From the
top of the mast, the two lecad wires drop
down the light shaft to the ground floor, the
distance being about 8o feet. The instru-
ments are located in the office on the ground
floor.

Figure 9 shows the mast and antenna at

< : ..’ 2%
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Fig. 9.

Mast and Antenna of Testing Station on Fulton Avenue



ELECTRICIAN

AND

MECHANIC 467

— ’

¥ig. 8.

my testing station on Fulton Avenue, Balti-
more. The back mast is 21 feet high, and
the front mast is 8 feet. The four wires
drop from the cross-arm at the top of the
back mast to the front mast, and two con-
tinue from there to the base of the back
mast — making an overturned V-shaped
arrangement, the wiring being similar to
Fig. 6. From the base of the back mast
the wires enter light shaft to instruments
in center room, third floor. This station
has a receiving radius of about 70 miles.

Before finishing this article, it would be
well to say a word regarding protection from
lightning. No lightning arrester similar to
that used on any telephone, telegraph, or
power system, would be of any service. If
an iron mast is used, the best protection is
to make a good ground for the mast, with
special lightning wire running to it. If it
is easy to let down the antenna, when a
lightning storm is near, do so. In all cases,
disconnect antenna from lead wires entering
building. This is best done by having regu-
lar wire connectors on antenna, that can be
unscrewed, and thereby allow disconnection
to be made.

Where it is not convenient to let antenna
wires down, ground same to some good ground
wire that does not enter the building at any

Mast and Antenna of the Valtamp Mig, Co.

point! And when there is a storm near, it
is not advisable to try any stunts with the
instruments.

There is little to fear from a wind storm
if the mast is properly guyed, as there is so
little wind surface exposed that the force
exerted does not amount to much. It is
necessary, though, to regularly inspect the
mast about once during a month, and take
up any slack that may appear in the guys,
as they must always be perfectly taut,

In conclusion, would state, that unless
the reader has had experience in pipe work,
he had better not attempt to put up a mast
of pipe sections, because it is necessary to
brace the pipe in many places, and raise it
in a different manner from the way I have
described the erection of the wood mast.

THERE is nothing better than asphaltum
to protect metals from the corrosive efiects
of acid fumes from a storage battery. When
it gives out, put on another coat.

EcoxouMy no more means saving money
than spending money. It means spending
and saving, whether time or money or any-
thing else, to the best possible advantage.
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HOME-MADE JEWELRY
CHARLES B. DYER

BotH in America and Europe, many of
the most successful workers in artistic
jewelry have taught themselves, picking up
here and there the little points which go to
make the craft. The technique of everv art
or craft is exacting, but the technique can
in time be mastered if the essentials are
there. These papers will attempt in a small
way to give a few essentials of the jewelry
work, and some hints which may be taken
as ground-work on which to build. Each
worker will then have to follow his own
thought and individuality as far as the re-
strictions of the metals and jewels will allow;
remembering at all times the dignity and
value of good design, the necessity of so-
briety and restraint, of ordered arrangement,
of due regard for the relation between the
form of an object and its use, and of the
harmony and fitness in the decoration put
upon it.

As few workers have access to well-
equipped shops, it need not keep them from
starting a small hench at home. Starting
with a few tools, more can be added from
time to time. With the following outfit the
beginner can make a verv creditable show-
ing:—

1. A gas lamp. (Duplex gas lamp is
best.) (Where workers do not have access
to gas, a large adjustable alcohol lamp will
answer.)

2. A plain brass blow-pipe, 9 or 10
inches long.

3. Two ounce chaser’s hammer with ball
end. (Be sure and do not get a cheap ham-
mer.)

4. Four-inch saw-frame and round back
blades, No. 1 and No. 1}.

5. Charcoal block.

6. Borax block and slate.

7. DPointed tweezers.

8. Steel-pointed pencil.

9. Three-inch spring dividers with
handle.

10. One drill stock and set of drills.

11. Two pairs flat pliers.

12. One pair cutting pliers.

13. Wax block and polished steel block.

14. One set punches.

15. One pair shears.

16. Pin vise.

17. One set files.

The gas lamp must have a burner with a
wire screen over the top to spread the flame.

For this reason a Bunsen burner, though
useful and nice to have around the shop, is
not good for soldering, as the flame is not
broad enough. Do not get a fancy blow-
pipe, but a plain brass one about 10 inches
long. This length is best for lady workers,
to keep from burning their hair. The small
hole should be enlarged slightly to give a
larger flame. Silver solder comes in small
sheets. Be sure and do not get the kind
made for steel. The borax is used for all
hard soldering. The best kind is the *“Pre-
pared Borax,” and comes in small round
cakes. These should be soaked in water
for twenty minutes before using the first
time. An old flatiron with the handle broken
off makes a good steel block and anvil. The
wax block must be made at home, as the
material houses do not handle them. Take
equal parts of rosin and fine brick-dust,
about # pound of each, and a lump of tallow
the size of a walnut. Melt the rosin over
a slow fire, then add the tallow. The brick-
dust is then sifted in slowly and stirred well
until thoroughly mixed. Pour this upon a
block 6 inches square by 1 or 1% inches thick,
and allow to cool. If in using vou find that
the wax gets hard too quickly after being
heated. there is too much brick-dust in it.
If, on the other hand. it is too sticky, there
is too much rosin in it. If it spits and splut-
ters, catching fire easily on being heated,
there is too much tallow. Experience will
be vour best teacher in this matter. Pitch
may be used, but is more sticky and dis-
agreeable to handle and harder to remove
from the metal.

A set of tool-maker’s small files, a flat
file No. 4, a flat file No. 2, an oval file No.
4, and a barrett file Nos. 2 and 4 are needed.
You can add other sizes and shapes as the
work progresses. The best way to make a set
of punches is tostart a piece of work and make
the shapes and sizes necessary to complete
that piece. If this plan is followed with
each piece of work done, before long you
will have a fine set of tools sufficient for any
design attempted.

Get a rod of 11-64ths inch or 5-32ds inch
octagon tool steel. Cut into 6-inch lengths.
Each of these will make two punches, but
it is easier to file and work them in the longer
piece. Work up a punch on each end, and
cut into 3-inch lengths. When worked into
the shape 'desired, and nicely polished, they
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are hardened and drawn to a straw color.
Most workers know how to harden steel, but
for those who do not, a few words about that
process may be helpful. Small pieces of
steel may be hardened in water, in quick-
silver, in lard oil, or a very weak solution of
citric acid. If lard oil is used. the pieces
will come out bright and will not have to
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In Fig. C are shown several shapes for
depressing surfaces. They should be made
in both the flat face and the curved face.
There should be several sizes of each shape,
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be polished before drawing the color. Heat
the end of the punch, for about 1 inch from
the end, to a nice cherry red, then plunge
quickly into the oil. Be sure to carry it
deep enough to cover the whole punch.
\When cool. the oil may be removed with a

but these can be made as needed, and will
be taken up later on. The outline tool and

the one to make hammer marks are the only
ones used on the first exercise.

{
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Fig C.

little benzine. Polish the hardened end with
a little emery so the color may be readily
seen. Heat over a slow flame, carefully,
until the light straw color runs down to the
end, then plunge again into the cooling bath.
Care must be taken not to draw the temper
too far, because if too soft the working end
will soon batter out of shape. If too hard,
it will break off.

The first punch needed is the outline tool,
and should be made in several sizes and
shapes. Those to make straight lines have
flat straight sides with different lengths of
face. Figure A, Nos. 1, 2, 3. The
larger sizes are time savers where vou wish
to run long straight lines. For running
curves, the small tools are flat on one side
and slightly curved on the other, the
larger ones slightly curved on each side.
Figure A, Nos. 4 and 5 are for small
curves, Nos. 5 and 6 for larger ones.
The tools used to make the representation
of hammer marks are round with a curved
face, Fig. B. The depth of the mark de-
pends upon the curve of the punch face.
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LIFTING magnets are coming into in-
creasing use in British iron works. Castings
weighing two or three tons are lifted by
electromagnets. Much time is saved in
comparison with the use of hooks, slings, and
other devices, as the mere throwing of a
switch energizes the magnet.

THERE is no chemical like water for wash-
ing plates and papers.

IT is estimated the power which could be
generated at Victoria Falls in South Africa
exceeds 200,000 h. p.

Tae washing of prints is hastened very
much by squeegeeing them face downwards
on glass between each change of water.
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ELECTRICAL HEATING FABRICS

FRANK C.

THE accompanying illustrations show the
construction of some most interesting forms
of French electric heating devices known
as thermophile fabrics, designed and con-
structed at Belfort, France, by M. C. Herr-
gott. These thermophile heating fabrics
include carpets, rugs, coverings and cover-
lets, which produce gentle heating efiects
and can be utilized for home use as well as
industrial and medical purposes.

It is well known that electricity, the trans-
mitting agent of power and light, is also an
excellent producer of heat. By causing
a certain density of current to pass through

Electrically Heated Fabrics and Rug

a conductor of determined resistance, the
energy contained in the electric current can
be almost completely transformed into heat.

It will be noted that this action is immedi-
ate; further, it produces neither smoke ncr
combustion, consequently there is no dis-
engagement of injurious or troublesome
gaseous products. Finally, by observing
very simple rules regulating the value of
the current to be employed, the amount of
heat can be regulated with astonishing
facility, without risk of bringing about the
incandescence of the conductor or any
danger of fire.

These special properties have been util-
ized for electric heating for a long time, but
have not yet been applied largely to domestic
uses in a practical and economical way.

Metallic webs forming rheostats have
been manufactured and asbestos fabrics

PERKINS

used for heating; but such fabrics were
intended particularly for high temperatures
by radiation and their emplovment was
necessarily limited; they were not verv
well constructed and were wanting in flexi-
bility. Such a means of heating could
admit only of certain applications and
could not be introduced into modern houses
in a practical manner.

The French thermophile fabrics, it is
maintained, are constructed by special
processes; very simple precautions are
taken to avoid too great heating of the con-
ducting wires and to escape the risk of
deteriorating these fabrics intended for
warming at mild temperatures, particularly
by contact. i

In order to give these fabrics great flexi-
bility and suppleness it was necessary in
the first place to have a textile conducting
thread which was suitable for all fabrics
and all weaving looms.

This French electro-thermic fiber is a

.thread composed in such a manner that its

textile part alone extends when stretched,
and that its conducting part is subject to
no tension and presents a large heating sur-
face in proportion to its small section. This
thread is very pliable and does not buckle
in weaving. It can be made in all sizes,
and of all textile materials according to the
use for which it is designed; in all kinds of
fabrics, heavy and light, of hemp, cotton,
wool, or silk.

It is held that such thermophile fabrics
can be applied to all the uses of similar
fabrics, but have the additional property
of heating.

The French thermophile fabrics are elec-
trically auto-resistant exactly like an incan-
descent lamp; consequently, as they are
employed under a determined electric ten-
sion, they can, when entirely spread out,
only give the uniform temperature for which
they are made, without any abnormal heat-
ing or dangerous electric current.

The woven electro-thermic threads are,
it is stated, sufficiently fine to become their
own cut-outs in case of too great current,
and the thermophile fabrics are so con-
structed as to avoid any short circuiting in
their use.

The great number of electro-thermic
wefts composing a circuit permits of having
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between two neighboring wefts a ditference
of potential of only from half a volt to one
volt at the most. Further, in the case of
multiple circuits, these various units receive
the current by specially insulated collector
wires, one pole of which is placed in each
selvage of the fabric. Finally, the various
circuits of the same fabric are branched in
weaving in such a manner that the differ-
ence in potential is nil between the neigh-
boring wefts of two successive circuits.
There is, therefore, security against short
circuits to such a point that these fabrics
may without danger be wetted and then
caused to dry by the current itself, thereby
permitting humid applications.

All danger is, therefore, absolutely re- .

moved. The only possible accident is the
stoppage of the current, and the causes of
breakage have been reduced to a minimum.
First, the electro-thermic wires are per-
fectly buried and almost invisible in the
fabric: they are so completely imprisoned
in it that they remain intact in spite of the
manipulations to which they are subjected;
they never reach quite to the edge of the
fabric; and are thus protected absolutely,
so that thev cannot be affected by wear.

In this way there is permitted easy mend-
ing of a weft accidentally broken. It can
be readily found and the circuit can be very
rapidly closed again.

At the sclvage the collector wires can be
provided, if desired, with an external rhe-
ostat, in order to couple at will multiple cir-
cuits for the purpose of obtaining various
desired temperatures.

Wherever the electric current is already
used for lighting, we may have self-heating
of carpets, coverings, coverlets, and lace
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fabrics which by their suppleness, elegance,
and comfort are adapted to all the exigen-
cies of the most luxurious modern residence.

In the house a flexible wire and an electric
coupling with suitable switches and fusible
plug are sufficient to safely convey the cur-
rent to the thermophile.

In the bedroom it is the cleanest method
of heating, in fact, it creates neither dust
nor odor, and requires neither reservoir nor
fuel, merely the carpet, which is a necessary
element in the most simple furnishing and
harmonizes with the business office as well
as with the elegance of the most luxurious
drawing-room.

In the dining room or parlor it presents
no danger of fire or of accident when the
fitting, which is very simple, is undertaken
by a competent person. It cannot give a
greater heat than that for which it has been
arranged, provided that when in use it is
completely spread out in the free air and is
working at the tension arranged.

The electric thermophile is generally made
so as to give a temperature 85° to 95° for
carpets and 70° to 80° I'. for coverlets. It
can be made for all temperatures, but those
mentioned are the most agreeable. If these
temperatures appear low at first, particularly
to the simple touch, use for a few moments
is sufficient to fully demonstrate that these
temperatures are sufficient to be comfortable.

For medical purposes the backs of chairs
or shawls of knitted clectro-thermic threads
are very practical for warming the back,
arms, and loins of rheumatic subjects. Elec-
tric coverings and electric carpets are very

Elcctric Arm and Leg Coverings
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useful in winter to preserve and continue
the good effects of thermal cures made dur-
ing the summer, especially in cases of arthri-
tis and sciatica.

The mean consumption of electricity in
dry calm air per square meter ot the thermo-
phile is as follows, degrees Fahrenheit above
the surrounding temperature being given: —

Oriental, Gobelin, or Moquette carpets
in offices and private rooms give 45° per
hectowatt, or 4 hectowatts for 85° to 95° F.

ELECTRICIAN AND MECHANIC

The double thick fabrics, such as carpet
incubators and filters, give a heat of 50° F.
per hectowatt, or 3 hectowatts for 75° to
80° F. when bare, and when covered 60°
F. per hectowatt or 2 hectowatts for 75° to
80° The simple light fabrics, such as cover-
let compresses, when bare give a heat of
50° F. per hectowatt, or 2 hectowatts
for 65° to 75° F., and when covered 70°
F. per hectowatt, or 1 hectowatt for 65°
to 75°.

AN ELECTRIC WATCH ALARM
STUART K. HARLOW

Tuis is an electric alarm in which an
ordinary watch is used. Iemployed an Inger-
sol Eclipse watch.

The principle the alarm works upon is that
the circuit closer is placed in a very delicate
position of unstable equilibrium so that the
least touch lets the circuit closer drop, thus
connecting the circuit and ringing a bell.
For our purpose we use the hour hand on
a watch to trip a trigger that holds the cir-
cuit closer off its contact.

The crystal is taken off the watch, it is
then placed in the watch holder and the
apparatus set at the time it is desired that
the alarm shall go off. The hour hand is
the one that sets the alarm working. The
manner of setting is to turn the watch holder
or raise or lower it until the trigger is in
front of the hour at which the alarm is to
ring. Of course the position varies with
different lengths of hour hands; in the case
of short ones the trigger must be placed a
little above the hour mark. I took off the
hands on my watch and fitted hands made
from No. 16 spring brass wire, hammered
flat and filed to a point, the other end sold-
ered to the same rings that remain when the
old hands are broken off, — that is, the
part of the old hands that push on the run-
ning spindles. The hour hand may now be
made of a length to just come to the circle
on the dial, in which the hour and minute
marks are placed. .

Now, since we see the principles this alarm
works'on, I will proceed to describe the con-
struction of one as illustrated by the photo-
graph Fig. 1 A.

Figure 1 is a plan. The base may first be
taken in hand. Itisa 4-inch board, of any of
the hard woods, of the dimensions shown. It
is chamfered or beveled % inch to add to

its neatness in appearance. A holeis bored
% inch diameter, clear through, 1} inches
from left end for watch pedestal (Fig. 2);
2 inches from center of this one a mortise
through the board is made } inch square
for trigger support (Fig. 4).

The watch pedestal is a piece of curtain
pole § inch diameter, bored the entire length
with $-inch bit, the lower end cut away until
% inch diameter, a set screw fitted # inch
below top, then glued in the hole provided
for it in base. The standard is a piece of
g-inch diameter iron rod; a saw cut, with
a hack saw, is made in upper end and a
piece of #y-inch brass drilled with $-inch
drill, soldered in rod as shown; a binding-
post from the carbon element of an old dry

- battery, with head filed as thin as possible,
as in drawing, fits in this hole in the piece
of brass. This is for the purpose of lock-
ing the watch holder in diflerent positions.

The watch holder (Fig. 3) is cut from a
piece of hard wood % inch thick, to a size

«in which the watch fits tight. so as not to
fall out. It may be sawed out with a com-
pass saw, a piece of veneer or cigar box wood
being glued on to form a back. When the
glue is thoroughly dry and hard, the lower
and middle portion is sawed out to the back;
two mortises are made to receive the tangs
of a piece of iron bar curved to radius of
watch-holder ring, and the channel for the
battery binding-post of the standard to slide
in, drilled and filed out. This piece in my
alarm was filed from the same piece of iron
rod of which the standard was made, being
barely the inscribed square in the rod. This
curved bar is fitted to the ring of watch
holder with any good cement. I used one
composed of equal parts of pitch and gutta-
percha.
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Fig. 6. Circéit Closer.

We next make the trigger support, Fig. 4.
and glue it in the mortise we have previously
made in the base. The wood part is now
finished, and after thorough sand-papering,
may be varnished.

While we are waiting for the varnish to dry
we proceed with the trigger, Fig. 5. Itisa
Tg-inch brass wire 6§ inches in length; the
end to the left is filed flat until 4% or & inch
thick, so that the minute hand may readily
pass over the trigger without setting alarm
going. At 2§ inches from end a piece of
gy-inch brass with a $-inch hole drilled in
it is soldered. At 4} inches it is gripped in
.a pair of pliers, } inch bent at an angle to

1o
F i,g: 8 Diagram of Connection.

bring the end in the center of the circuit
closer; the remainder is bent in a parallel
line with the other end. A small nick or
notch is filed {% inch from right end to en-
gage in the upper edge of the circuit closer
and hold it in a position of unstable equilib-
rium.

The circuit closer is a piece of 7'5-inch
sheet brass, 3% inches long and % inch wide;
1 inch from left end is soldered a piece of
Yg-inch brass wire £ inch long; at 2§ inches
from center of wire is soldered a platinum
point, D. This platinum wire is 5 inch in
diameter or less. It may perhaps be ob-
tained from a burnt-out incandescent lamp,
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holes are drilled } inch from
each end, as shown. Cut along
lines e and f, bend up the ends
at right angles on dotted lines
Aand B, so as to act as bearings
for the brass wire on the circuit
closer. Two 3}-inch holes are
drilled in the main part of the
connecting plate; one, # inch
from the upper end, to receive
a small brass screw to hold it to
base, the other to receive the
screw of the binding-post. The
next connecting plate is 23
inches long, % inch wide; a
platinum point is soldered at

— the wire that is sealed in the end of the glass
tube. Platinum is of a silver-white color,
and so do not mistake the lead in copper
wires of the glass tube for platinum wires,
as they are very short and sealed in the glass,
because the coefficient of expansion of the
platinum is the same as that of glass. We
use platinum at this point for the purpose
of having a clean electric contact, as it does
not corrode or oxidize under sparking as
fast as other metals,

The connecting plates, Fig. 7, are cut from
the same sheet brass as the circuit closer.
One piece, the one in which the circuit closer
is to swivel, is cut with an extra portion 1}
inches long, } inch wide; and two 4-inch

4 inch from upper end on top of
a small brass screw which holds down this
end, at the other end is drilled a 3-inch
hole for a binding-post.

The binding-posts may be of the bot-
tom connection type or with wood screw
tang, as in either case it makes the neces-
sary electrical contact with the connecting
plates.

The connecting plates are screwed in
position on the base and the binding-posts
placed at other end, holding them securely
to the base.

In Fig. 8 is given a diagram of connection.
Leclanche or dry batteries are best to use
for this alarm. A single Leclanche cell
works my alarm.

A RETROSPECT
PROF. ELTHU THOMSON

In this age of special tools, highly devel-
oped machinery, and processes of construc-
tion, when materials are available with
properties covering the widest range, it may
possibly be useful or instructive to turn back
to the time of the inception of the electrical
engineering art and review the conditions as
they existed approximately thirty years ago.
Such a retrospect may assist those who have
not had an opportunity to acquire a just per-
spective, and may help towards the appre-
ciation of the better conditions which now
exist for accomplishing work on a satisfactory
basis, or for embodying ideals which, even
if existent in the early days, were not accom-
panied by the means for execution.

One has only to visit the shops of a large
electric manufacturing concern of to-day,
and to notice the great variety of stock or

material found in store in its stock-rooms, to
be impressed with the fact that modern re-
sults come about by a combination of highly
developed organization and methods. As
an example, one may watch the elaborate
machinery in the form of punch presses and
the like, which have to deal with the manip-
ulation of sheet iron or steel entering into the
armature cores of dynamos and motors, with-
out realizing that all of this development is
but recent. There was a time in the art
when it would have been futile to have made
a design, however meritorious it might ap-
pear, involving the use of punched sheet
metal in complex forms, for neither the ma-
terial of proper quality existed, nor was the
machinery for giving it the proper shape
available.

In the early days of the electric industry
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the cores of dynamo armatures were com-
monly made of iron wire wound up into rings
on cylinders; or, in other cases, of plates or
forms of cast iron. When sheet iron was
used it was generally in the form of heavy
plate, cut out by crude machine processes or
laloriously worked out by hand. The iron
wire itself was not especially "adapted to the
purpose, and varied widely in its qualities,
whereas about the only available sheet iron
was stove-pipe iron, or the sheet iron from
which sheet-iron utensils were made, and, of
course, the existence of magnetic losses was
not taken account of in its manufacture.
The ecarly worker had to put up with what he
could get instead of what he wished he could
have. He had to bend his designs and con-
structions to the use of such materials as
were available, and the selection being a
most restricted one, it will easily be under-
stood that there was little freedom in design-
ing in those early days. At the time referred
to, cast iron was mostly used for magnet
frames, although occasionally wrought ma-
terial was employed. One had to put up
with simple forms of the latter and with
whatever quality of iron the foundry (gener-
ally a separate organization) happened to
furnish. Steel castings now enter widely
into electrical construction.

Even in the case of copper wire the limita-
tions were severe. It was not obtainable in
long lengths without joints or the necessity
for making them. It was imperfectly drawn,
frequently having slivers projecting through
the insulation, and often varied in shape of
section from round to oval; and the amount
of the section varied. Round wire only was
available for use. There were no square or
rectangular sections to be had. Fine wire
was not then drawn through jewels, and a
coil would vary in section from one end to the
other, owing to the wear of the dies. With
the shunt magnets of series arc lamps it was
sometimes quite necessary, in order to ob-
tain any definite resistance in the coils with a
given number of turns, to combine wires
which varied in such a way that a portion of
the coil would be of smaller section and
another portion of the coil of larger section,
so as to get somewhere near the desired aver-
age section.

The designer or constructor was equally
limited in the insulation which was available.
Generally, he found that he had to rely upon
paper or cloth for insulation, with shellac
varnish. The paper itself was liable to be
defective, as it might contain particles of iron
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or other metal, or bits of carbon, in case the
paper mill was near a railroad. Mica was
not at first available, its use being practically
limited to clear and relatively very expensive
sheets for stove doors, and the forms of col-
ored and soft mica now so commonly found
in use were not then mined, as there was no
market for them. Flakes of mica, pasted
upon paper by shellac and overlapping each
other, were first used in the Lynn Factory in
1883 or 1884 and formed the first built-up
mica employed. The sheets so built were
used to separate the coils of arc light dynamo
armatures. Insulation between commutator
segments was originally shellaced paper, vul-
canized fiber, or some similar substance,
afterwards replaced by mica. The mica
cone insulations for commutators came later,
being some of the first mica pieces which
were built up from flakes or out of small
pieces, all of which were held together by
varnish and heated in forms.

Very early commutators and other parts of
machines were insulated with red fiber or
vulcanized fiber, even then a manufactured
product. It varied greatly, however, and
was treacherous, as the process of production
did not always remove the acid of chloride of
zinc used in the treatment of the fiber. De-
fective material of this kind was the cause of
many breakdowns. Reliance had to be
placed upon wood, even for such things as
switch supports and fuse boxes—as there
was no electric porcelain manufacture; and
even slate itself was not used, being unavail-
able, or not to be found readily on the mar-
ket in suitable form.

At the time of the early introduction of arc
lamps for street lighting and for interior
lighting, the arcs were frequently burned
bare, without globes or any other enclosure.
Sometimes clear globes were used, and occa-
sionally opal ones; but thin opal glass could
not be obtained then, and the globes were
made of heavy dense opal glass and absorbed
about sixty per cent of the light. The globes
were also frequently misshapen and varied
greatly in thickness. The carbons used in
the working of the arc lights were also very
imperfect at the start, many of them being so
crooked that they would not stand opposed
to each other without sliding by one another.
The methods of manufacture had not been
so fully developed but that a large propor-
tion of the product was defective in straight-
ness. Similarly in the chemical constitution
of carbons, and in the heat treatment or bak-
ing, great variations occurred. Very oiten
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there were impurities present which caused
the arcs to flame and sputter or hiss at inter-
vals. while some carbons would burn out in
much shorter time than others. For a'time,
indeed, the question of getting satisfactory
carbons was a very vital one in the develop-
ment of arc lighting.

Twenty-five to thirty vears ago the only
lines outside of telephone and telegraph lines,
which extended any distance away from the
station, were those for series arc lighting,
and were generally of bare copper mounted
on telegraph insulators. One of the first
high-tension experiments, and -one which
ended with some disastrous consequences,
was the coupling of seven 40-light Brush arc-
light machines in series on a single bare wire
circuit in Cincinnati, at the inception of the
arc station there. The idea of high voltage
apparently had not penetrated the conscious-
ness of the people in charge of the instal-
lation, for it is said that immediately on
starting up, several of the machines burned
out. The total potential of the line would
have been some 14,000 or 15,000 volts, and
no special precaution had been taken to in-
- sulate for this relatively high pressure.

Wherever, in the early vears, the factory
building was not badly suited to the purposes
of the business (as was too often the case), it
generally happened that the engine power
was either deficient or badly governed, or
that the boiler capacity was much too small
for the engine; while frequently the testing of
dynamos had to be made at a distance from
the engine itself, involving several belt trans-
missions. It will be readily understood that,
with a slow-moving engine, badly governed,
and such belt transmission, testing, under
anything like standard conditions, was prac-
tically impossible. ~ The modern engine of
comparatively high speed did not then exist,
and the governing, which was good enough
for most of the ordinary factory uses, was, of
course, very defective for the demand of
steady driving of electrical machinery. Along
with the development, therefore, of electrical
applications, it was a matter of necessity that
engine power should follow and become
more and more refined.

Not only was there difficulty in obtaining
the proper power conditions in the manu-
facturing plant, but oftentimes the early
electric station was in a building already ex-
isting and with an engine which had been
given up for some other use and applied to
the new demand, as an economy. Those
were the days when arc-light machines had
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frequently to be loaded up in the stations by
lamps, making up for the deficiencies of the
external or outdoor load; and it was not un-
usual to see fifty or sixty lamps or more burn-
ing in a station, consuming carbons merely as
idle load to fill up circuits that did not have
their full complement of commercial lamps.
It was the unsatisfactorv engine power and
transmission by belts and the variations of
load conditions which led us early to the

. adoption of means of regulation for constancy

of current in arc machines or circuits, — a
remedy which practically accomplished all
at one stroke. It made the circuit inde-
pendent of the variations of engine or of its
governing, and independent of the variations
of load external to the machine.

At the inception of what is now the modern
electrical industry, it was practically impos-
sible to find suitable instruments for meas-
uring the values of current or potential; the
only measuring instruments to be found were
those of the cabinets of natural philosophy
and of the telegraph systems. Such instru-
ments of measurement as tangent galva-
nometers, astatic galvanometers, etc., depend-
ing upon the strength of the horizontal com-
ponent of the earth’s field did not work very
satisfactorily when masses of metallic iron
were near by, or when, as in one instance
within my knowledge, locomotives passed
by on adjoining railway tracks or loaded cars
stood on the tracks not far away. Even the
instruments themselves were not adapted
to the currents or potentials in use, and it
was necessary, therefore, for the pioneer to
construct his instruments to obtain such in-
formation as was needed. In fact, many of
the early workers evidently got along without
any information obtained from measure-
ments of current and voltage. It may be
said truly that it is not more than thirty
vears ago since any consistent investigation
of measurements of the currents, voltages,
and efficiencies of dynamo machines were
made. In view of this fact, it is even in a
measure extraordinary that some of the early
work succeeded as well as it did, especially
in the field of constant current generation
which, as is well known, demands certain
dynamo characteristics in order that the cur-
rent shall be stable or not subject to surging
or oscillation. The data for design was very
meager, and the work had to be done by a
sort of sense of what was needed; a feeling,
as it were, that certain proportioning between
armature and field would be required to
make a successful machine.
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PANORAMIC PHOTOGRAPHY WITH A CIRKUT CAMERA
CHESTER F. STILES

Paxorayic photography dates back to the
earliest days of the science. 1In fact, the first
attempts to record panoramas by photog-
raphy were made when daguerreotype
plates were the only available sensitive me-
dium, and much inventive genius has been
brought to bear on the problem since that
time.

Many amateurs have made attempts to
build up sectional panoramas by making
successive negatives which overlap, and then
joining the various prints together; or in
some cases, recopying the matched prints on
one negative from which an enlargement or
print can be made with all joints retouched
out. The chief difficulty in making this
class of panorama is to expose equally on
each section and develop accordingly, so that
the prints for copying may have the same
density and color.

A lesser difficulty is the matching of the
lines, which is overcome to a great degree by
using long-focus lenses, and placing the axis
of rotation of the camera under the dia-
phragm instead of at the regular tripod socket.
Even when this is correctly done, all lines do
not match exactly.

The advent of the roll film made pano-
ramic photography an easy possibility.
Cameras had been built to use curved plates,
but these were clumsy and inconvenient in
the after processes. The roll film allowed
the use of a type of camera known as the
Panoram Kodak. Here we duplicate the
optical conditions mentioned before. The
rotation point is correctly placed at the node
of the lens which is in practice almost iden-
tical with the diaphragm. A narrow cham-
ber, in height equal to the width of the film
employed, reaches from the lens nearly to the
film, with the result that the image is laid
upon the film in the manner of the focal plane
shutter.

Obviously the angle possible with a Pano-
ram Kodak is not quite 180° as the lens
would interfere with extremities of the film.
Also the width of the camera ox must be
the focal length of the lens used and the
camera length equal to the double focal
length. The dimensions of such a camera
with an 8-inch focus lens would be 16 x 8
inches inside measurement, and the result
produced by this bulky camera would be but
24 inches maximum length,

The perspective effect produced by such
cameras is known as ‘“panoramic” in dis-
tinction from ‘‘plane’ perspective, which is
the effect produced by taking wide extents
of territory with a wide-angle lens. Pano-
ramic perspective is that produced by a lens
directed axially towards the sensitive sur-
face at every moment of exposure. When a
panorama is made sectionally, the perspective
is called “composite.” The name panorama
should never be applied to exposures of 40°,
50°% or 60° such as a village made from a
hilltop, but should be reserved for the wider
angles from 80° to 100° and above.

The correct way to view panoramic per-
spective is to bend the print to a cylindrical
form and view the picture from a point near
or at the center of the curve. Individual
portions may be accurately viewed from a
point immediately in front of such portion,
when the view is laid out flat, giving rise to
apparent distortion when the panorama is
made with an extreme short-focus lens, the
use of which is a necessity in the foregoing
types of panoramic cameras.

Plane perspective produced by wide-angle
lenses is erroneous, as even the casual ob-
server knows. There is but one point from
which the image can be viewed with abso-
lute accuracy, and that is opposite the center
of the picture, and at a distance from that
center equal to the focal length of the lens.
Note the impossibility of conforming to these
conditions with a wide-angle 8 x 10 exposure,
taken with a lens of about 5-inch focus, when
the normal distance for average eyes to view
a picture without strain is much greater.

The distortion effects disappear as the
focus of the lenses is lengthened, but, as ex-
plained previously, the bulk of the instru-
ments makes them unwieldy and unprac-
tical. The camera which should allow not
only the use of a long-focus lens, but the in-
terchangeable use of lenses of any focal
length at will, and also the production of any
angle of exposure even up to complete cir-
cles, was a difficult one, and is yet solved
completely by the Cirkut Panoramic Camera,
in which distortion is reduced to a minimum.

The Cirkut Camera abandons all pano-
ramic principles as commonly known, and
the result is a camera which employs any
focus lens within limits, and makes pano-
ramas of any angular measurement up to com-
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In those days, too, the functions of the de-
signer, inventor, engineer, or electrician
were very widely varied. He might partake
of the work of works manager, salesman,
patent expert, head draftsman; be engaged
in construction and testing, and have various
other functions more or less accidental or
necessary. Also he had frequently to work
under very great stress as to speed in getting
work in shape. It might even be necessary
that the plans and designs for a new size of
dynamo should be ready within a day or so,
and this frequently led to his work being con-
tinued through the day and night. The
only system that then existed was to get the
thing done as promptly as possible, and any-
thing which would in the least have inter-
fered would have been swept out of the way
ruthlessly. The important consideration
was that a certain thing was needed at a cer-
tain time, as vital to the business, and there-
fore conditions should be controlled to obtain
the desired result.  Experimental or new
work had frequently to be done in the open
shop. There were no special experimental
departments, and, of course, such work was
carried on often to the detriment of the actual
commercial work. This was also a necessity
of the case.

Oftentimes the machine equipment was
— as in lathes, planers, etc., — so restricted
that the designs had to be adapted, as it were,
to the restricted manufacturing equipment.
For example, work that ought to have been
taken with one cut on a large planer was very
frequently made on a small machine by turn-
ing the work about to make the separate
cuts; and the designs of apparatus were fre-
quently made to avoid the use of tools which
did not exist, or which existed in very re-
stricted size or number. This aspect of the
subject can hardly be realized to-day unless
one has had practical experience under the
conditions. Doubtless some of the products
of the early work seem from present stand-
points to be very crude, and perhaps unne-
cessarily so, but this was often to be explained
by the very fact that the equipment could not
have met the demands of more perfect
designs.

Dynamo armatures in the early days were
mostly of the smooth-core pattern, as these
seemed to work more satisfactorily than
forms which were made with projections.
How completely conditions have changed in
this respect may be seen by examining any of
the forms of modern machines. In fact, the
materials and means for using them were so
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imperfect and crude in the early days that
armatures with projections obtained the
reputation of giving bad commutator spark-
ing, and so were avoided as the plague for a
time. Since the projections were generally
coarse, they would also produce considerable
heating and losses with solid pole pieces.
With the growth of lamination in other
directions, lamination of the pole pieces was
the natural remedy.

Some of the vagaries of design in dynamos
and other machines were due to certain ideas
which acted as fetishes, and which have
since disappeared. Such, for example, was
the idea that a drum armature should be of
very great length, so that the idle wire on the
armature, — that is, the wire over the ends,
— would be small in amount in relation to
that which was along the side of the drum.
Other variations were due to patent condi-
tions, preferred construction now open to all
being subjects of patents then in force.

The brief outline given above could be
amplified to almost any extent in the direc-
tion of showing the very great handicaps
under which the early constructors labored,
and the disadvantages which had to be met
at every turn. The only advantage, per-
haps, was the entire abandon with which
new work could be undertaken and pushed
to a conclusion, unhampered by matters or
conditions which now sometimes complicate
the process. — General Electric Review.

A SURPRISING amount of ignorance about
the proper method of adjusting spark or
induction coils exists among users of motor
cars, and some of the troubles commonly
attributed to weak coils or a poor mixture
are due to improper adjustment of the coil.
A very little turn of the adjusting screw often
enormously increases the amount of current
required by the coil. In fact, this increase
will amount in some cases to from fifty to
five hundred per cent, and causes batteries
to be rapidly exhausted. The vibrator
spring and hammer should be adjusted so
as to stand about one sixteenth of an inch
from the end of the coil when in normal
position. The vibrator screw should touch
the platinum contact on the vibrator spring.
The engine should then be started up and
if it misses, the screw should be tightened, a
trifle at a time, until the engine will run
without missing any explosions. When this
point is reached, the set screw should be
tightened up.
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plete circles. Yet all this is accomplished in a
camera which, complete, is hardly more in
bulk or weight than an 8 x 10 view outfit.
Every exposure can be accurately focused,
and if a longer or shorter panorama is de-
sired, this can be governed by a proper selec-
tion of lenses. :

The Cirkut tripod top differs from the
ordinary tripod head in that it is about a foot

in diameter, and is in reality an accurate gear.

wheel. A smaller gear wheel travels around
the tripod head, and since the head is rigid,
the camera itself must rotate with perfectly
regular speed. A spring motor inside the
camera furnishes the power. This motor
also draws the film from the supply spool to
a winding drum and past a slot which is ex-
actly opposite the lens. The only way the
image can reach the film is through this nar-
row slot. The object of the variable gear
wheel is to govern the speed of travel of the
film in relation to the image. Several gears
may be used according to the extension of
the camera bellows demanded by the lens,
which gears are indicated automatically by
the focusing scale. That is, if the lens,
when focused by the eye, gives a scale read-
ing of gear 53, this gear, and this gear only,
must be used. When the proper gear is
attached, the film and image are (relative to
each other) at perfect rest, although the
camera itself is in constant rotation. The
penalty for using other than the indicated
gear is a picture with vertical lines out of
focus and fairly sharp horizontal ones. It
should be needless to say that any interfer-
ence with the fan rotation will be fatal to
success.

The camera is loaded and unloaded in
daylight. The amount of film needed for
any exposure is indicated by a computing
scale upon the tripod head. Obviously an
exposure with a long-focus lens will take a
longer film to cover the same angular meas-
ure, and vice versa. This computing scale
gives us a means of telling how long a film is
necessary for a certain exposure, and we can
alter the lens to fit the film length at hand or
reload with a longer or shorter film if the
focal length of the lens cannot be changed
on account of restrictions on the view-point.
When the camera exposure is made, an auto-
matic counter registers the film used and
serves as a check against the computed
values. So accurate is this counter, that a
film may be partly exposed, removed and
another substituted, and then the first one
replaced and wound to former count, and the
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remainder exposed without fear of overlap.
In practice, the Cirkut is focused on a dis-
tant object, and the rising front adjusted,
swinging the camera from side to side so as
to include all portions. The rising front
has an extreme vertical range. The lens is
then stopped down to give depth and to bring
the foreground into focus. The extreme
left of the picture is located on the ground
glass, and the zero of the computing scale,
which is a movable strap encircling the tripod
head, is matched up to the camera. The
camera is then swung to the extreme right,
and the film reading noted so that we may
stop the rotation when the camera arrives at
this point.

The film box, loaded and wound up for
use, is now attached to the camera body.
We have attached the proper gear to the
gear spindle, as indicated by the focusing
scale, and by the illumination of the ground
glass or by exposure meter we have estimated
the necessary exposure. Suppose the stop
to be f. 22 and the exposure one fifth second
for a plate. For the Cirkut exposure we
attach the retarding fan marked } to the film
box instead of setting the lens shutter at }, as
we would ordinatily do. The shutter is left
open and the film slot opened. This last
operation takes the place of pulling a plate
holder slide in ordinary photography.

The release is operated and the camera re-
volves, When the end point on the scale is
reached, another pressure on the release
stops the camera. A button on the back
controls a puncher, which shows where the
film is to be cut in development.- The oper-
ations indicated above can be done with
considerable speed when one has mastered
the details of the camera.

The Cirkut is furnished with a very high
tripod. The object of making a panorama
is to photograph distance, and there is noneed
of near foreground. The middle ground of
the ordinary photograph takes the place of
foreground in a panorama, especially as we
work in general with long-focus lenses. By
placing the lens high above the ground, we
elevate the horizon in our photograph. It is
a photographic axiom with the Cirkut that
everything on or near the horizon line will
be rendered absolutely without distortion,
and also that the vanishing point will be
upon this line. We can therefore form a few
general rules to govern architectural pano-
ramic work, selecting this subject because of
its possibilities. There is, of course, no great
trouble for any one when making panoramas
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Fire Scene

of landscapes with broken foregrounds, pro-
vided objects are kept out of the immediate
foreground. .

If several buildings in a group of factories
are being photographed, we select a view-
point which will show side and end of the
various buildings. Imagine a line projected
on the ground in the direction of the end of
one of the buildings. Do this also on the
second building. Where they intersect is a
point common to both, which will show the
sides of the buildings with proper perspective.
A slight change in view-point will show ends
of buildings in addition to sides. An ele-
vated view-point will further improve re-

sults. The same general method will indi-
cate how to handle more complicated
problems.

In photographing buildings as above, the
main thing to remember is that the horizon
is always at the level of the camera lens.
Thus if a building is photographed at the
level of the second window sills, this line will
come horizontal even if the mill is a thou-
sand feet long, and the vanishing point will
be on this line horizontally projected. For
this reason a high view-point is to be desired
and near foreground should be ruthlessly
sacrificed by a high position of rising front.

There is a large field open for the pano-
ramic photographer. Long mills and large
manufacturing plants present difficulties
that the ordinary photographer cannot over-
come. The matched picture is not satis-
factory to the manufacturer. They are not
attractive, and while a lot of care may be
bestowed upon such a picture, the patch-
work result is yet a bungling makeshift. A
manufacturer wants a picture that is right,
and will pay well for that which is satisfac-
tory, as evidenced by bills of $200 to $500
which are paid to concerns making bird’s-
eye sketches for reproduction by the gelatine
process. The Cirkut makes it possible to
substitute direct photographs, which many
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people prefer, in place of wash drawings re-
produced by heliotype processes, and there
is a further economy where small editions
only are required.

The use of the camera for photographing
large gatherings, such as fairs, or street rail-
way amusement parks, and similar adver-
tising possibilities suggest themselves. Some
railroads use numbers of enlargements for
display purposes, and the Cirkut appeals
strongly to them. Tracts of land for sale
and mining properties can be very effectually
illustrated by the panoramic photograph.

The use of the Cirkut in accident suits
against railroads is an interesting one. The
illustration shows the scene of an injury to a
boy trespassing on the railroad right of way.
The photograph embraces so wide an angle
that it also serves as a plan and the argument
of the lawyer is not nullified by constant
diversions to explain the relation of the pho-
tographs to the ground plans. As a matter
of fact, only two. Cirkuts are usually sub-
mitted by the railroad company. One
shows the view as the engineer saw the scene
of accident and the other the reverse view
from the point where the victim was injured.
On account of the extreme wide angle cov-
ered, the question of trespass and proper
fencing of right of way is disposed of without
argument.

In making a group the Cirkut has wonder-
ful possibilities and a large group can be
handled with the greatest expedition. Con-
siderable time is lost before an exposure can
be made in the ordinary methods of group
photography. The group has to be com-
pressed, and rearranged so that stragglers
on the ends may not be omitted, and in many
cases it is necessary to go to the expense of a
staging so that all may be seen.

When a big group is made with a wide-
angle lens, the back rows are usually poor
prospects for sale purposes because they are
so small in relation to the front rows. The
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corners and the ends suffer commercially
because the photographer is forced to use a
wide-angle lens, and in many cases tries to
cover too much angle, with consequent dis-
tortion because he cannot afford the proper
focus lens. The price of a group lens for
11 x 14 work only, with anastigmatic cor-
réctions, is actually more than the price of a
Cirkut outfit suitable for group and pano-
ramic work combined.

The Cirkut way is to place the subjects in
the arc of a circle of which the camera is the
center. The diameter of the circle is gov-
erned by the size of the figures desired, and
can be determined ahead by focusing on an
assistant. If the group is very large, a com-
plete circle can be formed. As no grouping
is necessary, the picture can be arranged
quickly. The subjects being approximately
equidistant from the camera, their relation
in size will be far more natural than in wide-
angle groups.

The Cirkut is an ideal camera for military
organizations. Every man can be shown
with military precision. Contrast the usual
military group, in which the few men on the
end nearest the camera are of huge size and
the rest in disappearing perspective to pin-
head size. With the cooperation of the com-
pany commander, the line of men is bent
into an arc, and the officers placed in front,
but each looking square at the camera along
the line of an imaginary radius. The Cirkut
will then show the military effect as seen by
the reviewing officer.

Groups of Masons and Odd Fellows pay
well in Cirkut groups. The little apron and
other insignia show up well, and each person
shows as a full length portrait. There are
no bad prospects for sale purposes in a Cir-
kut group.

A curious paradox is the ability of the
Cirkut outfits, like the 8-inch size, to make
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8 x 10 exposures, although the camera itself
is but 6% x 8% size. Another anomaly is the
use of a long-focus lens to make a wide-angle
picture. You simply swing till the camera
reels off 10 inches, which on 8-inch film gives
an 8 x ro picture. The greater the swing
the wider the angle, and a better wide-angle
picture than with wide-angle short-focus
lenses, on account of their inevitable violent
perspective.

Developing Cirkut exposures demands
long trays with a liberal quantity of developer,
although films up to 36 inches long may be
developed by hand in a 14 x 17 tray by run-
ning the film up and down so as to develop
evenly. The printing is done on developing
paper, using a frame with heavy plate glass,
and heavy powerful springs on the several
sections of the pressure backs. Heavy paper
is used in printing, as it insures the photog-
rapher against loss in the developing pro-
cesses. The prints are usually for framing,
so that mounting is unnecessary.

SeL1T shot, sold at the fishing tackle shops,
and split corks make the task of washing roll
film in lengths very easy. Three or four
corks are fastened at intervils along one long
edge, and three or four shot along the other.
The shot are attached very easily by nipping
them with a pair of pliers, or between two
coins in the fingers, In this way the entire
film can be made to float vertically just be-
low the surface of the water in a bath or
pan.

A BAG of two or three thicknesses of flan-
nel tied over the nozzle of the tap is a certain
preventive of iron spots on negatives and
prints. It is also an excellent splash pre-
venter. The stream from it will fill a bottle
without waste, when the direct unchecked
stream is too wide and violent.
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MISSION FURNITURE CONSTRUCTION
V. —MISSION BOOKCASE

WILL B. HUNT, 2D

IN the library proper the most economical
and suitable bookcase is of the built-in or
the sectional styles, as the latter can be
added to and still keep its uniform shape;
but in many houses there are not rooms
enough to admit of one being devoted entirely
to literary use.

This is especially true of apartment houses,
which abound wherever the law permits
them to be built; and were it not for these
apartments many a family would be among
the homeless, for boarding is rarely home-
like.

So then, for the flat dweller, or the cot-
tager, or the householder in whatever sphere
a bookcase which is artistic and of moderate
size is always in demand.

The case described in this month’s ELEC-
TRICIAN AND MECHANIC can be varied in
size to fill a certain space, or to suit the indi-
vidual taste of the builder, This also is
true of any of the designs here given; for,
be it known, that actual beauty follows no
hard-and-fast rules, and while the dimen-
sions are given here for each article, they are
all adaptable for different sizes, always,
however, with the proper proportions being
kept in mind.

This Mission bookcase is, in the first place,
sanitary, in that it has no back, — no lurk-
ing place for dust behind the books. Those
who love books as companions, as comrades,
may perhaps be pardoned by their more
practical neighbors if they feel that here
is a place where a volume may rest and
breathe, having light and air on both sides.

The shelves may be placed at unequal
distances from each other, to accommodate
the different sized books, and perhaps the
magazines may be allowed to take possession
of the two lower shelves.

This design calls for a drawer, which is
not a necessity and may be omitted, the space
required for it being used as an extra shelf;
but often there is a thin pamphlet, or a clip-
ping, or a reference pad, or a manuscript,

which has no special niche, and then the
drawer becomes useful as a repository.

The top of the bookcase is broad and flat.
On it may be placed a few volumes of spe-
cial interest or late issue, at close hand. A
suitable ornament for this shelf is a stuffed
owl, the personification of wisdom.

Above all things, have your bookcase look
as if it were part of your daily life, — use it,
not merely to hold the copies in a set row,
as if they were on sale, but as if each one
meant something to you, and taking care
to select helpful, interesting works, really
have them for associates. Change their
order on the shelves occasionally, — it will
make the piece of furniture look renovated,
besides giving you a chance to see your books
in a different light. It may be they will
bring help, not only to yourself, but to some
one who may enter your home.

If you are already equipped with book
accommodation, you may have a child—a
growing boy or girl — who would have re-
newed interest in the collection of choice
works had he or she a place in which to take
pride.

To build this month’s model requires 20
running feet of kiln-dried cypress, 18 inches
in width.

Saw out the parts according to diagram,
gluing boards firmly, if necessary, to obtain
proper widths.

Nos. 2 and 3 are the sides, to which the top
is to be fastened with plugs of 4-inch dowel-
ing. This top has an overhang of 3 inches
on front and sides.

The bottom is also to be fastened to the
sides, sizes of bottom No. 6 and shelves
(all marked No. 6) are the same.

Glue shelves into place, firmly, at what-
ever heights desired.

No. 4 is the front of the drawer, which
may be made any size to suit spare space
remaining between lower shelf and floor
of the bookcase. Supply drawer with small
brass knobs for handles and use any suitable
stain for a finish.
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A DESIGN FOR A SMALL MODEL UNDERTYPE ENGINE

HENRY GREENLY

IX. —THE ALTERNATIVE HIGH-PRESSURE
SiMPLE CYLINDERS

As mentioned in one of the earlier chapters,
a reader who intends building this model as
a twin-cylinder high-pressure engine instead
of a compound has asked that drawings
should be included for cylinders arranged
in this way. TFigures 53, 54, and 55 give the
necessary particulars, and all other details
may be obtained from the drawings in carlier
chapters.

The cylinders are §x1} inches, placed
1} inches apart, so that except for main
cylinder casting no further patterns will be
necessary. The steam chests are identical
with the L p. steam chest of the compound
engine, and the pistons may be made from
castings supplied for the h. p. side of the
original engine. The covers are made 1-16th
inch larger in diameter, but most probably

castings for the h. p. covers of the compound .

cylinders will be found to turn up to the
enlarged diameter. By increasing the diam-
eter of the covers a better lap is obtained,
and the studs can be placed on a slightly
larger pitch circle (15-16ths inch instead of
29-32ds inch).

The steam ports should be the same as
the h. p. ports of the compound model, viz.:
Steam ports, § x 3-32ds inch; exhaust port,
§ x 3-16ths inch; port bar, 3-32ds inch wide;
and the valves may be made from the h. p.
valve drawings (Iig. 19), the cavity being
made § inch (bare), and the angle of advance
of the eccentric increased slightly, so that the
engine will work more economically. The
length of the valve may be on the fuil size of
# inch, rather than be £ inch bare.

To reduce the number of connecting pipes
to the minimum, only one steam pipe is
used. This is screwed into the cylinder
casting in the left-hand front corner, as in
the compound engine, and the two steam
chests are connected by a }-inch horizontal
passage, drilled right through the main cast-
ing from valve face to valve face. . A channel
connecting the ends of this passage with
steam chest may be chipped in the valve
face, or the walls of steam chests may be cut
away in the manner shown in the drawing
(Fig. 53), to allow the steam a free passage.
The two exhaust pipes should be beat and
joined together at their upper extremities,
g0 that they form a breeches or Y pipe. The

joint should be made with silver solder, and
the upper part — where the two pipes merge
into one —screwed for a nozzle which
should not be larger than } inch diameter.
If the pipes fit well, there is no need to make
them a permanent fixture in the cvlinder
casting. They may be prevented from seri-
ous leakage by a little red lead. The union
for the steam pipe should, of course, be in-
side the smoke-box.

Of course, the boiler pressure maintained
will be lower with an equally well-made
compound engine, but it should not fall
below 40 pounds, and as a simple high-
pressure engine, the model should be foun:l
more suitable than the compound for use
as a model winding engine, or for any pur-
pose requiring a more even turning move-
ment. The steam should, of course, be super-
heated, as in the case of the original engine.

X. — Laxp, TANKs, AND Prap

Although this chapter is, officially, the con-
clusion of the series on the construction of the
small model undertype engine, a further
suggestion may be made at some later date on
the subject of installing the plant in a suit-
able model engine-house. At present we
will consider the making of the water tank
and pump proposed for the model. Before
going into details, however, it may. he men-
tioned that two boards are used for the hase
of the model. In the first outline drawing
(see Fig. 1), the upper one was arranged to
represent a masonry plinth, the board under-
neath being extended to any desired dis-
tance in either direction. If, however, it be
thought that this raises the engine too high
off the ““ground,” then a single baseboard of
any required over-all dimensions may he
employed, this being screwed down on the
top of another plank, or, better still, on to a
jointed frame, the space below being utilized
to hold the water tank and pump, as indi-
cated in the general arrangement drawing.
Of course, a deeper and longer belt race will
have to be made in the baseboard, but where
the whole is forming a floor in a proper
engine-room, this will not matter in the
least. If the engine is simply mounted on a
baseboard, and the idea of the proposed
engine-room, with three walls, water-tower,
engine-room, coal bunker (which may hold
the spirit), engine-room clock, dynamo, and
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switchboard is vetoed, then the small plinth
board, and the sub-baseboard, consisting of
a paneled frame, may be adopted with ad-
vantage. In any case, however — subject
to a better scheme — the spirit supply will
be right away from the model and the water
tank placed under the bed, as shown in the
original drawing.

The feed tanks are shown to a scale of half
full size, and comprise a closed water-con-
tainer and open tray in which the pump
and wick-holders of the lamp are placed.
This tray is designed to catch the drippings

from both, and may have a small overflow
pipe (say % inch diameter) arranged in any
convenient corner of it and led away to any
convenient receptacle. The work to this is
purely a tinman’s job, and the writer has to
confess no great knowledge of the art of the
snips and shears. Hot-plates with square
edges, sharp, straight flanges, and a hot
soldering iron will, however, result in a clean
job if the plates are carefully marked out.
The tray, it will be noticed, is wider than the
tank, to allow for the pump and the vertical
member or side of the tray can be strength-

¢
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ened at the pump corner by allowing an
ample amount of lap on the back end of the
.closed water tank.

The water tank should have a small vent
pipe, as shown, and this should be arranged
to clear any webs or other projections on the
under side of the bed. Then comes the
question of a filler. One idea — which is
more particularly applicable where the
plinth is not used — is shown in Fig. 57, and
where it is, the simpler device placed at the
front end just under the cylinders (shown in
Fig. 58) may be used. The filler in Fig. 57
is made from a piece of 3-inch tube, the
elbow-joint, if possible, being silver-sol-
dered.” This tube is splayed off at the end
of the horizontal member, so that a more
firm joint is obtained with the tank. The
orifice at the top should be filed off to the
proper level, according to the exact thick-
ness of the wooden base, and a stopper fitted
to it, as indicated. This stopper is intended
to represent a flush grid in the floor, and may
be made by turning a flanged cap in the
lathe with a sinking in the center. The cap
is shown chequered, and has a piece of wire
soldered across the sinking to form a hand-
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F1G. §7.—FILLING TUBE AND STOPPER FOR
WATER-TANK. (Half full size.)

hold. The chequering can be done in one
or two ways, and the writer thinks might, in
any case, be done before the sinking is turned
in the top face. The diagonal lines may be
hand-engraved, cut by using the lathe as a
planer, or by squeezing the disk of brass out
of which the cap or grid will be formed
against a coarse file in the vise. The latter
procedure will not give diagonal lines, but
will be found to produce a very pleasing
result.

In addition to the vent pipe, some means
of holding the tanks to the baseboard must

Plinth-{7=>%/ o
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F1G6. 58.—ALTERNATIVE DESIGN FOR FILLER,
WHERE PLINTH BOARD 1S USED.

(Half full size.)

be provided. The drawings show a piece of
strip brass soldered on to the under side of
the tank and tray, the ends of which project
on either side and form lugs through which
screws may be driven up into the baseboard.
Should there be any tendency for the thrust
of the pump to lift the open tray, a small lug,
as at A, Fig. 56, may be added at the back.

Submarines made Safer

TaE danger of sailors being caught in a
trap when a submarine sinks will be removed
in the future, thanks to Commander Hall
and Staff Surgeon Rees, of the British navy.
They have devised an apparatus to enable
men to escape from a vessel, even if it is
filled with water or poisonous gas.

The invention resembles a diving helmet,
with a jacket attached. It contains an
ingenious oxygen generator, the chief feature
of which is that the oxygen may be breathed
and rebreathed repeatedly several hours,
because the carbonic acid in the respired air
is absorbed by a special substance called
oxylithe.

The apparatus also has the qualities of a
life buoy, and the wearer, when under water,
can, by a simple manipulation, rise to the
surface rapidly and float until réscued. The
apparatus can be hung handily within the
submarine boat and can be donned in thirty
seconds.

Even in the most poisonous fumes of
chlorine gas, which the sea water generates
when it comes in contact with the batteries
of submarine boats, the wearer can live for
an hour and twenty minutes.

A SINGLE-PHASE electric road is about to
be built, connecting Baltimore and Wash-
ington.
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A GOOD BOX FOR DRAWING TOOLS
RALPH F. WINDOES.

ALL draftsmen and students should own
a box in which to carry their drawing tools,
and store the same when not in use, and the
one here illustrated has proven excellent for
those purposes. The outside is constructed
of oak, walnut, or any other hard wood,
and the partitions of most anything, as the

box is to be lined. Figure 1 gives a per-
spective view of the outside of the box as
it should appear when finished, with the
exception of the brass handle and padlock,
these being left out for the sake of clearness.

As to the amount of lumber needed for
the outside of the box, a piece 4 feet 6 inches

long, 10 inches wide, and } inch thick will
be sufficient.

Figure 2 gives a plan of the box with the
cover removed, to show the location of the
partitions. Figure 3 is an end elevation
with the cover in place, leaving out all
trimmings and hinges. Now we are ready
to construct the bhox.

The best method is to make it solid and
saw it in two afterward, thus you get a
much better fit on the cover than if the
cover was made separate.

Glue all parts together, using no nails,
brads, or screws, except on the corners,
where, when the box is completed, they
will be covered from view by the Dbrass
corners. But if you have no furniture
clamps in which to hold the piece while
the glue is drying, a few small-headed nails,
well counter-sunk and puttied, will make
no great difference in the finished article.

Now that the body of the box is put
together, saw it in two for the cover and
put in the partitions. The method given
here for the partitions is only a suggestion,
the maker arranging these to suit his own
convenience. The space for the instru-
ments, lettered A, is for a case whose out-
side dimensions are 8% x 4 inches x 2 inch,
but this arrangement can be changed accord-
ing to the size of your case. The cleats,
F and G, are put in § inch from the bottom,
and are made to hold the board, H, on
the top of which the instrument. casc lies.
Below this board a space is left in which
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any special instruments outside of the case
may be kept. As to the remaining spaces:
B, B are for the reception of bottles of ink;
C is for erasers, thumb tacks, etc.; D is for
pencils, penholders, and brushes; and E is
for scales. On the underside of the cover
triangles may be fastened by means of
small blocks of wood, screw-hooks, or screw-
eyes.

As has been mentioned hefore, the inside
of the box is to be lined. Light green felt
is very good for this purpose, as it is soft
and is rather easy to glue in place.

Now we are ready to finish the piece.
First scrape and sandpaper the box until
all rough spots and glue spots have disap-
peared. Then fill it with some good pre-
pared wood filler, and apply the varnish
or wax. \Vax is preferable because it will
not show scratches or finger marks as readily
as will varnish. After the finish is thor-
oughly dried, put on the brass trimmings.
These consist of eight corners, two hinges,
one hasp and shackle, one handle, and a
small padlock. Attach them, by escutcheon
pins, as shown in Fig. 1, putting the handle
above the hasp on the main part of the
box, and the hinges on the opposite side.

If these instructions are faithfully carried
out, you will have a box that will more than re-
pay you for the time and money put into it.

New Microphone Transmitter

A NEW form of microphone transmitter has
lately been invented by the Italian engineer,
Quintana Majorana, of the government tele-
graph department. It differs entirely from
the ordinary carbon microphone which is in
common use, and is based upon the capil-
lary contractions which the sound vibra-
tions are made to produce upon a liquid jet.
The principle upon which this action is
based was observed by Chichester Belt some
twenty years ago. The contractions of the
liquid vein rise to corresponding variations
in the electrical resistance of the circuit.
Using an induction coil, we are able to ob-
tain telephonic currents, which, under favor-
able conditions, may reach, for sounds whose
vibration is five hundred periods per second,
an intensity of 100 milliamperes.
much more powerful effect than can be pro-
duced in the telephone at present. Besides
the loud-speaking telephones, we may re-
mark the Bailleux microphones, which are
used on the government lines in Italy, and
give only a current of 20 or 25 milliamperes,

This is a
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which is among the highest figures. In the
new instrument it is claimed that the sound
is clear and sharp. The construction is not
as simple as a carbon microphone, but there
is a great gain in power which will give it
the advantage. — Scientific American.

The Necessity of Trade Schools

Ix a paper read before the Master Painters’
Association of Boston, William E. Wall de-
votes himself to the trade school question.
“Fifty years ago it was the rule for a young
man to serve his apprenticeship to his chosen
calling before he considered himself com-
petent to receive the wages of a craftsman.
To-day he wants the wages of a craftsman
without serving an apprenticeship, and too
often, if willing to serve, is unable to obtain
employment as an apprentice, because the
average master mechanic has little time to
teach him, and wants to secure workmen
who have learned the trade in all its branches
and can turn out large quantities of finished
work.

“It is undoubtedly true that the average
master mechanic does not care to be both-
ered with apprentices, nor does the average
boy care to learn a trade, and his parents
seldom insist that he shall. Yet without
doubt this great country of ours was built
up industrially by intelligent mechanics,
and the high industrial standard set by them
cannot be maintained unless we have some
opportunity provided for those who wish to
learn a trade, but are prevented from doing
so by lack of trade schools. It is time that
our municipal, State, and United States
authorities should consider this matter, and
make provision for instruction in trade
schools to the end that the next generation
of American mechanics will be larger and
better fitted for the tasks to come.

“To train boys and girls in merely literary
accomplishments to the total exclusion of in-
dustrial, manual, and technical training,” says
President Roosevelt, “tends to unfit them
for industrial work; and in real life most
work is industrial.”

WE shall begin next month the publication
of a series of photographs of amateur wireless
stations. They will show how various ex-
perimenters connect and arrange their sets,
and should prove of great value to all in-
terested in wireless. We solicit photographs
of this nature for publication.
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EDITORIALS

WILL the person advertising in our classi-
fied column in our May issue, under the
initials O. H., kindly communicate with us
at once, giving his name and address?

* ¥ %

WE were much interested in looking over
the large number of letters sent by our
readers in response to our request last
month. Our query as to what articles and
departments could be added to make our
magazine more attractive and serviceable
seems to have set all our very large family
of readers to thinking hard. We have read
each letter over carefully and thoughtfully,

ELECTRICIAN AND MECHANIC

and while we cannot show the results of this
reading immediately, we will guided by it in
our selection of matter.

Our pages would indeed have to be very
elastic should we try to get in all the new
ideas given us. Some of them, to be sure,
are quite impossible, while others are par-
ticularly well thought out and practical.

We give below the names of twelve of those
sending in the best ideas, and have taken
pleasure in entering their names on our
subscription list for another year.

Rarre A. BRowN L. H. LovETT

PaurL CocHRAN C. A. PrrkIn
CHARLES COLE Jas. W. Pryor
PriLir M. EAMEs B. B. RopMaN
STuarRT K. HARLOW GERHARD SELCK

H. D. Kruc NorMAN R. STEPHENS

* 3k ok

MaxY of our readers who are enthusiastic
over wireless matters will be pleased to hear
that we are to form a club, and all those who
are interested or are experimenting along'
these lines can become members by sending
in name and address and stating a desire to be
enrolled. A membership card will be issued,
giving a membership number, which will
entitle the member to all the rights and
privileges of the club.

The first hundred names which we receive
will be considered charter members.

We believe that this club will put many
who are unable to get in close touch with
other workers on the right track, so that they
may be able not only to receive benefit, but
to give it also.

Judging from the interest already shown,
we feel confident this will be a very popular
organization, and we predict a large enroll-
ment,

* ok ok

As many of our readers are doing con-
siderable wood work, we are thinking of
establishing, for the benefit of all interested,
a club or organization devoted to this class
of work. Will all those who favor such an
undertaking on our part communicate with
us regarding same, and give us their opinions.

We might also add that a club for model
makers would be in line also, and we should
like to hear from them.

* %k 3k

Ovur photographic department is crowded
out this month by the long article on the
Cirkut camera, but will be resumed next
month. .
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A diversity of opinion seems to exist on
the subject of our department of photography.
Some readers desire more, some readers desire
less, and some desire the contest confined
to mechanical subjects. Our convictions
on this point are very firm. We feel that
even though photography, as practiced by
the ordinary amateur, may seem to be en-
tirely outside the electrical and mechanical
field, that this is not really the case. To
every scientific man, to every engineer,
photography is or should be an indispensable
tool. As a convenient, simple, and truth-
ful method of recording natural phenomena
or observations, it has no equal. We feel
that every experimenter and every person
engaged in mechanical construction of every
kind, should own and know how to use with
the utmost facility, a camera. He will find
it of the greatest value for preserving per-
manent records of his work. Facility in
photography, however, would hardly be
obtained if the objects photographed were
confined entirely to practical and mechanical
subjects. The photographer who possesses
a camera in all instances has to go through
the same general experience. He photo-
graphs the things which interest him, and
by photographing these things he learns to
become master of his art:

* k%

Our purpose in giving instruction in pho-
tography is to enable our readers to become
competent photographers, and we cannot
quarrel with their selection of subjects in
our prize competitions. We shall, however,
give a preference to good technical photo-
graphs. We are not looking wholly for
artistic pictures or pretty subjects, and the
basis of judging in our competitions will be
strictly technical excellence. This is illus-
trated in the award of prizes last month,
where the first prize was given to an extremely
good technical photograph of the interior of
a workshop. This, of course, cannot dis-
please our readers who desire mechanical
photographs. The other picture reproduced
is also a technical photograph, but has no
mechanical or electrical significance, al-
though the contributor who has made this
excellent animal picture could get a satis-
factory photograph as well of an engine, a
locomotive, a wrecked building, the progress
of some construction, or any other technical
subject which might be presented to him.
The articles which we shall publish on pho-
tography will in no case be artistic, but
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strictly- technical, and will give valuable
hints for all owners of a camera, which will
help them to increase the value of their
work. * % %

Qur Photographic Department is con-
ducted for the benefit of our readers. If any
reader has a photographic question, it will be
answered, and pictures will be criticized. A
monthly prize of $1 in cash or one year’s
subscription to ELECTRICIAN AND MECHANIC
will be given for the best photograph sub-
mitted. The rules are as follows: Any
reader may compete and send in as many
prints as desired, mounted or unmounted,
and made by any process except blue-prints.
Prints must be received before the first day
of the month to be considered for the number
of the following month. Prints will not be
returned unless sufficient stamps are enclosed
when sent. Prints will be criticized if re-
quested. We prefer prints of mechanical
subjects. Prizes will be awarded for photo-
graphic excellence and interest of subject.

* %k %

Don'T get too busy to think. If a machine
goes wrong a ‘‘think” or two will generally
fix it.

* % *x

Beginners with the Gas Engine

No doubt there are thousands and thou-
sands of farmers all over the country who
would like to have a convenient power to do
the heavy work and drudgery of the farm,
but who are afraid they can’t run the machine.

They lack confidence in themselves, and
are easily discouraged if they make a mis-
take. The really simple principles of the
gas engine look mysterious to them, and
they are afraid to try it. After the few
easy principles .of operation are mastered,
the novice wonders why he didn’t know it
before, and he goes on finding useful work
for the machine, relief and pleasure.for him-
self.

One thing should give the beginner much
encouragement; there is little danger of
serious damage, even in inexperienced hands.
Generally if something goes wrong the en-
gine stops, just as a sensible man would do.
An exception to this rule is loose connecting
rod boxes, but late improved constructions
have practically removed this danger.
Ninety-nine times in a hundred the beginner
with gas power finds that his fears were
groundless and wonders why he didn’t know
it sooner. — Gas Power.
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QUESTIONS AND ANSWERS

Questions on electrical and mechanical subjects of general interest will be answered, as far as possible, in
this department free of charge. The writer must give his name and address, and the answer will be published
under Eis initials and town; but if he so requests, anything which may identify him will be withheld. Ques-
tions must be written only on one side of the sheet, on a sheet of paper separate from all other contents of letter,
and onl]]’lr three questions may be sent in at one time. No attention will be given to questions which do not
follow these rules. K

Owing to the large number of questions received, it is rarely that a replv can be given in the first issue
after receipt. Questions for which a speedy reply is desired will [‘;e answered by mail if fifty cents is enclosed.
‘This amount is not to be considercd as payment for the reply, but is simply to cover clerical expenses, postage,

and ccst of letter writing. he, !
guarantee to answer within a definite time.

more will

As the time required to get a question satisfactorily answered varies, we cannot

If a ucstion entails an inordinate amount of research or calculation, a special charge of one dollar or
made, depending on the amount of labor required.
a charge must be made, and the work will not be done unless desired and paid for.

Readers will in every case be notified if such

622. Model Boiler. M. N. S,, Luling, Tex.,
is making a model steam boiler 4 inches in di-
ameter and 10 inches high, material being No. 24
galvanized iron. Fire-box is 5 inches in diam-
eter, and pressure to be carried is 20 pounds.
He asks if three 3-inch tubes will be sufficient,
and where can small safety-valves and other fit-
tings be obtained? Ans. — We would advise
you to make the boiler of a wrought iron ‘““mer-
cury-flask.” The dimensions are a little larger
than you propose, but the flasks will stand several
hundred pounds’ pressure. The number of tubes
determines the rapidity of producing steam, and
as you did not state the size of engine we cannot
judge the required capacity Address L. H.
Wightman & Co., 130 State Street, Boston.

623. Armature Winding. E. S., Menomine,
Mich., asks (1) How to wind a drum armature
for 16 spaces and 16 commutator segments?
(2) What is the output of the dynamo proposed
in an accompanying sketch, and how should it
be wound for 10 volts? Ans,— (1) In Wat-
son’s ‘“ How to make a1 h. p. Dynamo”’ you will
find exactly such a winding described. (2)
About } h. p. TUse 3 pound of No. 18 wire on
armature, and 3 pounds of No. 20 on shunt field.

624. Rectifier. C. E. G., St. Johnsbury,
Vt., asks (1) Why such a device will change al-
ternating currents to direct, and how he can in-
crease the current output of his home-made
model? (2) Where can tin car track be ob-
tained for model railways? Ans. — (1) The
theory is very complex, and while a description
of the mechanical arrangement was given in
Chapter XVIII, of the Engineering series, the
theory was not advanced. The properties of the
device cgn at best be stated as belonging with
other mysterious natural phenomena like gravi-
tation, production of electricity, etc. (2) The
Carlisle & Finch Co., Cincinnati, Ohio.

625. Arc Lamp Rheostat. H. S., San Mateo,
Cal., asks if iron wire is suitable for this purpose;
and if so, what size and length would be proper?
Ans. — Yes, provided it is galvanized, so as not
to be too readily rusted out, About 300 feet of
No. 14 B.W.G. will be needed.

626. Igniter Dynamo. J. W. P., Man-
chester, Va., sends a sketch of a dynamo having
a ficld-magnet of the sort first described in the
Scientific American Supplement, No. 161, but
with a 12-slot armature 2 inches in diameter.
He asks what sizes of wire to use. Ans. — For
armature use No. 18 wire, four wires wide and
four layers deep, — two layers for each half, and

connect to a I2-segment commutator. Use 5
pounds of No. 14 wire on field-magnet.

. 627. Battery Trouble. ]J. S., Pittsburg, Pa.,
asks (1) Why his Daniell cell so diminished its
current after it had been set up a few days?
(2) Why does the presence of a tube over the
secondary of an induction coil diminish the out-
put? (3) What mathematics are necessary for
a good understanding of mechanics and elec-
tricity? Ans. — (1) Such cells must not be
left on open circuit; even if not used, a current
must still be allowed to flow, say through a 50-
volt incandescent lamp, else the solutions will
mix, and copper will be deposited on the zinc.
(2) The presence of a tube anywhere amounts to
a single turn of conductor, and the current in-
duced in it somewhat determines the flow of cur-
rent in the other coil. The ordinary location of
tube between primary and secondary coils is
fully as wasteful of battery power as any other.
The case is really complex, the relative amounts
of self-induction and angle of lag of the secon-
dary and the tube being controlling factors. (3)
If you mean to include alternating currents, then
you must know trigonometry, analytical geom-
etry, and calculus.

628. Tantalum Lamps. A. E. N., Britt,
Towa, asks (1) Some questions as to the sizes
and prices of such lamps. (2) What are the
outside diameters of D.c. c. magnet wire, of
sizes Nos. 21, 23, 27, 30, and 36?7 Ans. — (1)
Address the General Electric Co, Schenectady,
N. Y. (2) .036,.031, .022, .018, and .011 inch
respectively.

629. Slate. M. K., Passaic, N. J., asks (1)
How is slate marbleized? (2) How to copper
plate rolls? Ans. — (1) Such preparation of
the slate is for the purpose of rendering it non-
absorbent, and of more artistic appearance, and
is usually done by japanning the surface and
baking on this varnish. The marbleizing or
other graining must be done in the ordinary
cabinet maker’s way. (2) While copper sui-
phate solution will answer, rather better results
are obtained in plating iron or steel by use of the
cyanide of potassium solutions. You will find
a variety of receipts in various books, but only
practice can make perfect in this trade.

630. Rewinding Motor. A. L. S., Norwich,
Conn,, has a } h. p. Crocker-Wheeler 500-volt
motor; each armature coil has six hundred turns
of No. 26 wire. He wishes to rewind it for 110
volts, and asks what size of wire to use, what will
be the capacity, and if a resistance coil taken
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from an old clectric car will do for a field rheo-
stat? Ans. — One hundred and twenty turns
per coil of No. 16 wire will suffice, but if room
allows, put in more turns; the armature should
be good for 10 amperes, but you may have to
drive it at a speed somewhat higher than the
present 1300. If you wish to retain the latter
figure, use No. 17 wire, which will of course
allow for more turns in the given space, but will
reduce the safe current to 8 amperes. You
should rewind the field-magnets with wire nine
sizes larger than the present. We cannot judge
what sort of resistance you have, but should
think it probably inappropriate.

631. Induction Coil Phenomena. K. W. A,
Kansas City, Mo., asks how it is that the secon-
dary of an induction coil can supply an alter-
nating current when the primary is operated by
battery currents? Ans.—This is an old ground
of discussion, with the different solutions in
agrecment, as in most cases, when the same facts
are viewed, The article in the July, 1907, mag-
azine, on the “Principles of Alternating Cur-
rents,” can be compared with the portion of the
text covering Fig. 4, in the August, 1906, maga-
zine. It is rigidly true that if the lines of force
increase within the coil, from any cause what-
ever, there will be an e. m. f. induced in that coil;
also, quite as inevitably, if the lines decrease in
number, an e. m. f. will then be induced, but in
the opposite direction from the other. Now, if
this change in the number of lines be produced,
not by a permanent magnet moved in and out,
but by the current around an iron core being
varied or interrupted, the same results will fol-
low. It is true that at the break of the primary
current the secondary e. m. f. is much greater
than at the make, — especially if the break is
rendered all the more sudden by the action of a
condenser. The sparking distance may be
made so large that only the higher of the two
e. m. f’s. sends a current across the gap, but the
other direction is not to be ignored. Some good
curves of induction coil operation were given by
F. W. Springer, in the Electrical World for
December 14, 1907.

632. Wire Sizes, C. F. McC.,, Hamilton,
Ont., asks what numbers in the Brown & Sharpe
gauge most nearly match Nos. 18 and 24 in the
English standard, now designated as S.W.G.?
Ans. — In the latter gauge the decimal diame-
ters are, respectively, .048 and .022 inch; in
the B. & S. gauge, No. 16 is .050 inch and No.
23 is .0226 inch, and these are the nearest.

633. Edison Chemical Meter. E. S., Clin-
ton, Iowa, asks how to prepare a standard solu-
tion for this kind of meter, and how to compute
the readings? Ans. — Distilled water and pure
zinc sulphate must be used, in the proportion of
3 pounds of sulphate to 15 pounds of water, but
the hydrometer test must be carefully applied to
insure a specific gravity of 1.11.  The zinc plates
themselves must be amalgamated with redis-
tilled mercury. This preparation is repeated
monthly, and fresh sulphate solution used. To
compute the readings, or rather the weighings,
reliance is placed upon the physical determina-
tion that one ampere-hour will remove 1224
milligrams of zinc from one plate and deposit it
on the other. Comparison of weights at begin-
ning and end of month gives the necessary basis
of computation. It will be recognized that the
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bottles are placed in a shunt circuit, so that only
about .001 of the total current passes through
them.

634. Lightning. A. B. T., Annandale,
Minn., asks (1) Some questions about the func-
tion of lightning rods. (2) What is the theory
of a ‘““knife-edge’ detector for wireless mes-
sages? (3) What is a choking coil? Ans.—
(1) On this subject one man knows about as
much as another, and after a well-devised theory
or piece of apparatus has been devised to fit the
assumed conditions, the lightning may play quite
erratic pranks. You seem, however, to ignore
the fact that the earth may be charged as well as
the clouds, and that a bolt is as likely to strike
upwards to them as for one to come down. Side
discharges may take place between clouds
charged with opposite kinds of electricity, but the
ordinary discharges are vertical. The presence
of points on the rods allows the earth to dis-
charge a stream of electricity into the air so as to
equalize matters without an actual rupture. You
might find that a candle flame was violently
blown by the current of highly charged air from
the sharp points. (2) The action of the waves
breaks down the film of air separating the knife
edges, much the same as in the case of the co-
herer. (3) A coil of copper wire inserted in a
circuit in which the current may be alternating.
For electric lighting circuits iron is usually
within the coil, but for lightning *choke-coils,”
the inner space is quite empty.

635. Deflection Experiment. W. G. Z,
Camden, N. J., asks (1) Why the current from
an induction coil will not readily deflect a com-
pass needle? (2) Does a continuous current
motor generate a current, if tried as a dynamo?
(3) Will a 6-volt 6-ampere dynamo charge
storage batteries? Ans. — (1) The current
reverses so rapidly that the relatively heavy
needle cannot follow the changes; still, the cur-
rents are of unequal strengths in the two direc-
tions, so the needle does show some preference
in its movements. With the primary battery
current the deflection will be vigorous, and in a
direction quite perpendicular to wire. (2) Yes,
for such machines are used interchangeably as
generators and motors. Every time a shunt-
wound motor is stopped, the principle is illus-
trated, for with a piece of iron you can prove that
the ficld magnet still retains its strength, and the
release magnet on the rheostat still holds its arm-
ature for some moments after the main switch is
opened. As long as momentum keeps the arm-
ature rotating, current is being supplied from it
to its field circuit. (3) Yes, two cells. |

636. Miniature Lamp Operation. J. B,
Branford, Conn., asks (1) If 10 or 15 volt lamps
can be operated from the ordinary 110-volt
circuit without putting them in series? (2)
How are transformers made for reducing the
pressure? (3) Can a 6-volt 60-ampere-hour
storage battery be made to light more than one
lamp at a time? Ans. — (1) 1f you have direct

_current, the serics method of connection is the

most practicable; a motor-generator set or
various combinations of storage batteries would
be the only alternatives. With alternating cur-
rents vou could use a special transformer, but
not so economically as taking the current directly
from the mains. (2) See Chapter XVII, of the
Engincering serics, in the November, 11907,
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magazine. (3) Yes, connect the lamps in
parallel.

637. Dynamo Potential. R. F. A., Carmine,
Tex., asks (1) If there is any difference of poten-
tial between the terminals of a self-exciting direct
current dynamo driven at normal speed, but on
open circuit? (2) What is the usual price for
4 x5 and 5 x 7 mounted photographs? Ans. —
(1) By open circuit is ordinarily meant that the
field alone is connected, and therefore excited, so
the dynamo then still generates its full voltage,
ready to supply a current the moment a lamp is
connected. If you mean that the shunt field cir-
cuit is not connected, there would still be a feeble
e. m, f. generated by the residual magnetism of
the field. (2) 25 cents each, and 35 to 50 cents
each, respectively

638. Battery Voltage. R. D. F., Cleveland,
Ohio, asks what is the voltage of a gravity bat-
tery as compared with that of the Fuller bi-
chromate style, and which is better? Ans.—
About 1 volt from the former and 1.8 from the
latter.
good enough, but its high internal resistance
unfits it for uses where any considerable strength
of current is required. You will find the Fuller
very good for general experimental work.

639. Rheostat. B. K., Louisville, Ky.,
refers to the rheostat described on pafe 202 of the
January, 1907, magazine, and asks (1) if it would
be safe to use it on a 110-volt lighting circuit, and
what current can it safely carry? (2) Why is it
that direct current so drops in voltage,
while alternating current does not, though for an
equally long transmission? Ans.— (1) Using the
length and size of wire stated, the total resist-
ance will be about 48 ohms; and if this is con-
nected directly across the 110-volt supply, with-
out the introduction of any other apparatus, a
current of about 2.3 amperes will flow. While
the article states that the wire will carry 6 am-
peres, it should not be kept at so high a figure
for more than a moment, else the wire may melt
or the wooden frame be set on fire. The safe
current for any length of time would be not over
3 amperes. About No. 18 wire would be needed
for carrying 6 amperes continuously. It is a
good idea to graduate the sizes of wire in a rheo-
stat, beginning with the fine, and through use of
increasing sizes provide for the increasing cur-
rent, as resistance is cut out. Your only cri-
terion will be to observe whether the wires get
dangerously hot. (2) For the same conditions
alternating current will fall off more in voltage
than the direct, — due to the inductance of the
circuit, in addition to the ohmic resistance. You
are probably comparing quite dissimilar cases.

640. Latin for an Electrical Engineer. F.P.R.,
Gilman, Ill, asks (1) If this is necessary? (2)
A “little hustler’” motor has a three-prong arma-
ture, and it looks as if both ends of the same
armature coil were attached to one segment of
the commutator. Is this correct? (3) If the
current be reversed through a motor, the direc-

tion of rotation is not changed. What is the.

reason? Ans. — (1) English grammar is mean-
ingless without a knowledge of Latin, and
Latin prefixes and terminologies are so common
in scientific language that an engineer cannot
well leave this language out of his course of
study. Then again, an engineer should aim
for executive positions, in which considerable

For long telegraph lines the gravity is:
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correspondence, the ability to write and speak
with dignity and credit, may be needed. Just
because a man aims to be an electrical engineer
is no reason why he should be willing to get
along with a one-sided education. (2) These
ends belong to different coils. (3) This is cor-
rect, and the reasons were fully explained in our
Engineering series. You must reverse current
in either armature or field, not in entire machine.

641. Lighting Plant. F. B. H., Inwood,
Iowa, proposes to install an isolated lighting
plant, using power from a 7 h. p. gasoline en-
gine. He asks (1) Which would be the more
economical, 55 or 110 volts, storage batteries
being used? (2) Where can fine platinum wire
be obtained for making miniature lamps? Ans.
— (1) If the length of circuits is not of conse-
quence, you can perhaps use a 55-volt installa-
tion, thus requiring only half as many storage
cells as for 110 volts. However, the 110-volt ap-
paratus is now so standard, and the other is
largely obsolete, that we think the slight extra
cost of batteries would be offset by a saving in
the rest of the equipment. Smaller line wires
could be used, and smaller batteries. You will
find a great deal of practical information in
Watson’s new book on ‘Storage Batteries.”
(2) Do not waste time and money on such lamps
when those with carbon filaments are cheaper in
first cost, require less energy to operate, and will
withstand higher temperatures. Address the
General Electric Co., Schenectady, N. Y., or
any of the other lamp manufacturers.

642. Gas Igniter. S. M., Phil, Pa., asks,
How is this kind of device made? Ans. —In this
construction a dry battery and small jump-
spark induction coil are placed in the base or
handle, and one of the secondary wires carried
through a rubber tube within the brass neck,
while the other terminal is the neck itself. A
ratchet wheel operated by the thumb or finger
suffices to make and break the primary circuit.

643. Graphite. R. E. S., Great Barrington,
Mass., asks (1) Where he can obtain plates of
this substance? (2) Can aluminum be substi-
tuted for tin-foil in making a condenser? Ans.
— (1) The Dixon Crucible Co., Jersey City,
N. J. (2) Yes.

644. Electrostatic Charges. H. J. W,
Springfield, Ohio, asks (1) What is the cause of
the static discharges on a high-tension trans-
mission line? (2) Why cannot three single-
phase Y connected transformers be as readily
used for general purposes as when delta con-
nected? Ans. — (1) When potentials of 10,000
volts are used, the static effects produced by the
dynamo itself become quite comparable with
those of many atmospheric disturbances. With
still higher voltages, actual sparks of measurable
length will be produced, as if from some elec-
trostatic machine. If 50,000 volts produced by
friction or induction will produce a spark, why
should not similar manifestation be realized
from a dynamo of equal electromotive force?
(2) Aside from the fact that delta connected
transformers allow standard voltages to be used,
the breaking down of one transformer does not
entirely interrupt the service; for by somewhat
reducing the load, the remaining two will con-
tinue to supply the current. If Y connected,
the removal of one transformer and transfer-
rence of this leg of the circuit to the neutral will
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result, as you can see by drawing a diagram, in
allowing but one of the three circuits to receive
normal voltage. Lamps connected to the other
two circuits would show barely red.

645. Telephone Construction. A. D., Oris-
kany Falls, N. Y., asks (1) How is the magnet
made for a telephone receiver? (2) Will fer-
rotype iron do for the diaphragm? (3) What is
the function of an induction coil in the telephone
set? Ans.— (1) The single pole form of receiver
is the easiest to make, and you will get good re-
sults by using two strips of flat tool steel, 4} inches
in length, § inch wide and } inch thick. Drill
a rivet hole in each end before hardening. Pro-
vide two pieces of soft round iron about 14 inches
long and } inch in diameter hammered flat for
about one half their length, so as to be pinched
between the ends of the bar magnets and riveted
in place. The spool is to be slipped over one
of these protruding ends, the other threaded
for two adjusting nuts. (2) Yes. (3) To mini-
mize the line current and economize battery
power.

646. Small Dynamo. H. R., Parkersburg,
Towa, sends a perspective sketch of a single-
coil dynamo or motor he is making and asks
if the design and winding are suitable for an
output of 35 volts and 6 amperes, or for  h. p.
at 3000 rev.? Ans.—Itisa pleasure to see such
a well-made sketch and withal excellent design.
You have, however, underestimated the output,
for it will readily supply 10 amperes and 50
volts. When used as a motor, you will need to
reverse the connections of the series coil from
what is correct for a generator.

647. Induction Coil. C. H. B, Chicago, Ill,
has made an induction coil using No. 16 wire
for primary and No. 31 for secondary. Sparks
only 3-32ds inch long can be obtained. What
is the reason for this small result? Ans. —
Considering the small size of coil and relatively
coarse wire on the primary, you have succeeded
very well. The only direction in which we
could suggest procedure for getting longer sparks
would be to use but two layers in the primary,
thereby bringing its self-induction to about one
half the present value, and using No. 36 wire
for secondary. Your present construction is the
better of the two for wireless telegraph experi-
ments.

648. Battery Tanks. I. H., Cherry Valley,
Mass., has found a recipe for making a reliable
lining for wooden battery tanks; it consists of
twenty to thirty parts of roll sulphur and twenty-
four parts of glue or pumice. He asks how
these substances should be mixed and applied?
Ans. — You must melt them together in somé
sort of a kettle, care being taken to use no more
heat than is absolutely necessary. Apply hot,
using a stiff brush. This is a very old device
to utilize wood, but at the present time glass
jars are made of the proper dimensions, and
there is no longer the excuse to use wood, ex-
cept for the very largest storage cells. These
latter are always lined with sheet lead.

649. Leyden Jar, Condenser. A. A., New
York, N. Y., asks upon what principle these
electrical devices work, and for what uses are
they adapted? Ans. — Some gain in getting

the idea may be obtained by considering what
devices produce electrically opposite results.
You ought to be familiar with the appearance
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and perhaps the applications of a reactive coil.
At any rate they have been constantly referred
to in the engineering articles. Such a coil not
only chokes the current so as considerably to
lessen it to a value much below that computed
by application of Ohm’s law, but further delays
the phase of the current; in other words, the
current is made to lag. The condenser con-
sists of tin-foil sheets separated by glass, mica,
or paper, and while acting as a complete block-
ade to direct currents, apparently passes with-
out difficulty high rates of alternating currents.
Further, the currents lead rather than follow
the electromotive forces that produced them,
In consequence of this opposite peculiarity of
the phase, condensers are often used to offset
or overcome the undesired effects of unavoidable
inductance in a circuit. Physically the expla-
nation is that the condenser stores a force, like
a compressed spring, and that at a favorable
opportunity exerts enough direct electromotive
force to overcome the counter electromotive
force of self induction. Condensers are used
in common-battery telephone sets, forming selec-
tive circuits. The .ringing current, being alter-
nating, will act properly, but the condenser is
unyielding to the direct current used for the
transmitter.

650. Large Rheostats. J. N. R., Quebec,
Can., asks for various information as to the
proper size and lengths of German silver wire
suitable for rheostats in connection with the
operation of 35, 40, and 50 ampere hand-feed
arc lamps on 110 and 220 volt direct and alter-
nating currents. Ans. — You ask for an amount
of engineering data that would require a week’s
services of a competent designer and draftsman.
Such large rheostats are on the market, but are
the result of considerable experimenting and
calculating. In general, wire is not the best
form of the resistance, and unless light weight
is imperative, German silver is unnecessarily
expensive. Thin cast iron zigzag grids are
largely used for such currents, notably in re-
sistance units for street cars and for field rhe-
ostats of large generators. If lighter weight is
desired, use hoop iron. By such shapes you
will get relatively large radiating surfaces for
passing off the heat. We should think alter-
nating currents for open arc lamps of the size
you have in mind would be intolerable in action
in consequence of the noise they make. We
should have to charge a fee for more explicit
directions.

651. Small Steam Boiler., M. T., West
Unity, Ohio, asks where can such be obtained?
Ans. — Address L. H. Wightman & Co., 130
State Street, Boston, Mass.

652. Electric Disk Heater. H. D. H., St.
Louis, Mo., asks what size of eighteen per cent
German silver wire to use for a heater in the
form of a disk about 6 inches in diameter?
Ans, — The temperature such a device will
attain is quite dependent upon what you are
heating. With a dish of water, the tempera-
ture may readily be quite insufficient, while with
small metal articles, such as bookbinders’ type,
the heat may be near the limit; and with noth-
ing at all on, the resistance wire may melt out.
Under such a wide variation of possibilities we
cannot assume to give you the exact data you
request. We would. advise you, however, not
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to use German silver at all, —the zinc which
it contains rapidly deteriorates under the high
temperature, — but try pure nickel, and this
in the form of a very thin ribbon, wound like
a clock spring, with a somewhat wider strip
of asbestos paper or mica in between for in-
sulation. The size and length of strip will have
to be found by experiment.

653. Patents. F. E. N., Hookstown, Pa.,
refers to the article on “How Inventions are
Conceived,” and asks by just what means can
a person have protection of his alleged inven-
tion during the early years of its development,
and before the formal patent is issued? Ans.
— This is by means of the document known as
a ‘“‘caveat,” definite explanation of which can be
obtained by addressing the Patent Office. It
was Bell’s famous caveat that finally gave him
the patent instead of Gray, who had really
filed an application for a patent before Bell.

654. Flash Spark. E. N., Hartford, Wash,,
asks of what use is the coil on the igniting de-
vice for a gasoline engine, and what size of coil
would be needed for a 43 h. p. engine? Ans. —
The battery voltage alone would give an in-
sufficient spark, so the principle is adopted of
storing up cnergy in the magnetic field within
the coil, then at the break of the current an
additional clectromotive force of self-induction
largely increases the flash. No larger size of
coi% is needed for this size of engine than for
one of considerably larger or smaller size. A
bundle of annealed iron wires } inch in diameter
thrust into a wooden spool 8 inches long, and
wound with 2 pounds of No. 16 wire ought to
suffice.

655. Telephone Magneto-dynamo. M. J. B.,
Kalamazoo, Mich., asks (1) If a telephone mag-
neto can be put to any other useful purpose?
(2) Can an “Ajax” motor be used to generate
a current? Ans. — (1) You might alter it into
an experimental machine as described in the
March, 1907, magazine. (2) Unless you are
willing to excite the field-magnets from a battery
or other dynamo the output will be very small.

656. Choke Coil. F. R. C., San Francisco,
Cal., asks for some data for computing
or making a choke coil to insert betwecen the
50-ampere lamp used for a moving-picture
apparatus and the 110-volt alternating current
supply. Ans. — With such a large current it
is possible that you do not have a difference of
potential between the carbons of more than
30 volts.  Still, you may have an arc long enough
to require 50 volts, If this higher figure is the
correct one, you must encounter considerable
noise from the arc. To allow desired range of
control, we would suggest that you get a 2 kw.
transformer, — one that has been burned out, —
and remove its wire and rewind it with No. 4
stranded wire, using about three fourths as many
turns as you would find in its regular 110-volt
secondary. Of course you can also occupy the
space previously taken for the primary. Bring

" out taps from every other turn of the last half
of winding, and lead them to contact blocks.
Be careful to have the space between the blocks
about twice as wide as the end of contact arm,
or at-the moment of bridging there will be some
melting of metal and undesired fire works.

.Ans. — (1) Use alcohol.
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657. Battery Motor. J. I', Paterson, N. J.,
asks where one for 6 volts and of § h. p. can
be obtained, and if four IFuller batteries will
operate it? Ans. — The K. & D. machine ad-
vertised in our columns will fit the number of
cells you propose, and will run well, but not
give } h. p. For that output vou would need a
larger motor and about twenty cells.

658. Armature Winding. J. W. P., Rusk,
Tex., asks (1) IHow to wind an eleven-slot arma-
ture for a two-pole field-magnet? (2) What
horse-power will a 2x2 inch steam-engine
give? (3) What sort of boiler will be suitable
for such an engine? Ans. — (1) Number the
slots in a progressive manner, and with an end
left out in slot 1, wind this and slot 5 half full,
and lecave out a loop between slots 1 and 2;
without cutting the wire, continue the winding
and occupy one half the space in slots 2 and 6;
leave out a second loop, this time between slots
2 and 3; then a third loop and slots 3 and 7;
a third loop, and slots 4 and 8; a fourth loop
and slots 5 and 9. Since slot 5 alrcady was
half full, these turns will now completely fill it.
Provide a fifth loop, and wind slots 6 and 10.
In regular order successive loops will be obtained,
and slots 7 and 11, 8 and 1, 9 and 2, 10 and 3,
11 and 4, will be completed, and the very end
of wire is to be twisted to the beginning for the
11th loop. (2) About } h. p. (3) Use two
wrought iron mercury-flasks.

659. Battery Current. C. E. R., Jonesboro,
Ark., asks (1) How many volts will six bichromate
cells give? Will it not be 11.47 (2) Will a
stcam-engine with cylinder 13 x 1 inch and 50
pounds pressure give power enough to drive
the experimental dynamo described in the March,
1907, magazine? (3) Where can parts of model
engines be obtained? Ans. — (1) About that
number, but only in case you are taking no
current; as soon as you do draw current, some
of the voltage — and usually a very considerable
part —is wasted in overcoming the internal
resistance of the cells themselves. (2) Yes, but
you must observe that the bearings of this ma-
chine are not designed for continuous use. You
ought to have those of the ample and self-oil-
ing type. (3) From Wightman & Co., 130
State Street, Boston, Mass., or Parsell & Weed,
129 W. 31st Street, New York.

660. Varnish, Shellac. G. S., Sioux City,
Iowa, asks (1) How such varnish can be thinned ?
(2) Where can experimental telephone appara-
tus be obtained? (3) Where porous cups?
This sort of varnish
is made by dissolving the flakes of dry shellac
in alcohol. Grain alcohol should first be used,
but the solution can be diluted with the de-
natured sort. (2) The Ohio Electric Works,
Cleveland, Ohio. (3) The same company, or
from almost any general hardware dealer.

661. Induction Coil. N. V., Rockland,
Mass., has made one, using four layers of No.
18 wire and 2 pounds of No. 30. He gets sparks
only 1-16th inch long, and asks what is likely
to be the trouble? Ans, — We think it is all
right. Had you used two layers of No. 16 and
2 pounds of No. 36, and attached a condenser,
you might have obtained considerably longer
sparks. Why do you want longer ones?
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DO YOUR OWN PIPING

rrp—— .-

You can very soon save the
cost of a complete set of tools
by doing your own work.

NO. A., SET

1 Set Economy Stocks and Dies, %"to 1"
1 14" Wells Wrench, X" to 134"
1 No. 1 Wells Pipe Cutter, 4" to 124",
1 No. 1 Wells Hinged Vise, X" to 225",
1 Oil Can.
1 Can Pipe Joint Cement.

Packed in Handsome Hinged Chest.
PRICE, $9.00 F. O.B. GREENFIELD

| Other Sets cutting up to 2". Send for
| Catalogue.

Every Tool made aud guaranteed by

F. E. WELLS & SON CO.

21 RIDELL STREET

GREENFIELD, MASSACHUSETTS

INVINCIBLE
Marine Motors

| Arc the latest and most ap-
proved typeof 2-cycleengines
for practical use, simple,
strong, and serviceable.

2 H. P. Engine, $43

With complete outfit for Launch, Rowboat, or
Canoe—3% and 7 h. p. at equally low prices.
Fully guaranteed. Catalogue FREE.

THE INVINCIBLE MOTOR CO.
657 Unity Building - Chicago, lllinois

Neo. 1910
BARCLAY DRAWING SET
Eleven Pieces in case, prepaid, $4.90

Catalog of other Drawing Instruments and
material on application

KOLESCH & CO., 138 Fulton St., New York
Established 1885

ELECTRIC

SUPPLIES —TELEPHONES —NOVELTIES

Catalogue of 200 Free
1f it's Electric we have it, Big Catalogue 4 cents

OHIO ELECTRIC WORKS
CLEVELAND, OHIO

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

We undersell all Want Agents

We Want You to Become Familiar With

The Reece Threading Tools

Including SCREW PLATES, TAPS, DIES, -etc.

SPECIAL TRIAL OFFER
* Reece Premier” No. 1 T Ta
\Wrench and one each No.. 2-56,
3-48, 4-36, 6-32, 8-32, 10-24, 12-24
:é::‘ld H-%O “Hesrecules ” .\lagclliine'

rew laps. nt post-paid to
any address on receipt.of $1.25.

w4-Page Catalogue Free

E. F. REECE CO. -  Greenfield, Mass,
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“OLIVER” MACHINERY COMPANY

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., cte.

OLIVER ''C’* BaAND Saw
MDTOR DRIVEN

MOTOR HEAD SPEED LATHES
A SPECIALTY

We have them.

BRANCH OFFICES

OLIVER MACHINERY CO., Hudson Terminal,

50 Church Street, New York

OLIVER MACHINERY Co., First Nat’l Bank Bldg., Chicago
OLIVER MACHINERY Co., Pacific Bldg., Seattle

Receiver's Sale

/ A $36.00 Library For Only $24,50 \

Wonderful opportunity to get these fifteen magnificently
bound volumes, comprising tho Library of Universal History
for less than half value. The publishers have failed. We,
89 receiver. must dispose of enongh sets to pay the obligations
of the publisher. For a limited time we will send a set for
free examination without asking you to pay one cent down.
i « Send us your name and ad-
"ere 1S ollr Offer- dress on the coupon or a postal
telling ns you would like to receive for free examination
the 15 vols of the Library of Universal History in your home
and we will send them to you, charges prepaid. "Look over
these books for a week and then if you decide that sou donot
want them aend them back at our expense. If sou wish to
keep this superb work send only 50c and then $3.00 8 month
for twelve months —only $24.50 for this $56.00 library.
The Library of Universs) History is a complete history
of the whole world written by America®s greatest historians
and endorved by America's createst scholars.
Theroare over 5.000 pages, 100 finely engraved
maps and 700 large full page illustrations,
Write to us atoncas, just put your name
on the coupon. Without obligation or -t
expense we want you to examine
this grand work in your home
for & week before deciding.

15 Massive Vols, _
Each vol.7 in. wides S

10in. high; wt., /
bxd., nearly 7
71 E. W
> & 4 ’
g FREE
A COUPON
ol
v
. 4 Amerfean
- & Underwriters
A % Corporation,

$ Departmeat D. 7
&\‘ 240 Wabash, Chleago
Without expense or oblige=

tlom to purchase, I would lke o
examine the Library of Universal
// Hiswry in my hoss fres fur a week.

Z BAMO...eiisessensescstnnnsensoss
7 AdQressece.iecicencessssorcissscnsee

Gas Review

A Magazine for the
Gasoline Engine User

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

A lesson on gas engine operation appears in
each issue. Compression, ignition, mixture,
battery troubles, fuel comsumption, the ex-
haust, insulation, lubrication, wiring, electric-
ity, and, in fact, every feature in the construction
and care of gas and gasoline engines is covered
fully yetin a simple, easily understood way.

Think of getting a complete course in gaso-
line engineering—one not only equal to but far
superior to the average gasoline engine course
costing from thirty to fifty dollars, all for

50 CENTS PER YEAR
Sample Coples on Request

‘GAS REVIEW
14 Cantwell Building

Madison - - Wisconsin
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leble”

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

UPON THIS FOUNDATION IS BUILT

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

HENRY DISSTON @& SONS, Inc.

KEYSTONE SAW, TOOL, STEEL, AND FILE WORKS
PHILADELPHIA, PA.

PERFECTION

Milre Box

Accurate, Convenient, Light
Compact

Manufactured by

TOWER & LYON CO.

95 Chambers St., New York

BOUND VOLUMES We have made up 25 complete sets of Volume
ELECTRICIAN AND MECHANIC XVII of
Volume XVII, $5.00 Volume XVIII, $2.00 ELECTRICIAN AND MECHANIC
AMATEUR WORK

As the July, 1907, number has long been out of print,

Voh!‘m ¢ l{ $§§g when these are gone no more volumes can be made
It 5 0 . . 1.50 up. So, if you want one, order at once. Remember
“ IX 0 . 0 . 3.00 the 12 numbers are clean, complete, and perfect, and
“ VI numbers) :gg will be sent by mail for $1.23 a set, while they last.
Volumes V and VI, together, 2.co
SAMPSON PUBLISHING CO. SAMPSON PUBLISHING CO.

6 Beacon Street, Boston, Mass. 6 Beacon Street, Boston, Mass.
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A New Book

Worth Having
IT'S FREE

A Book packed full of new
ideas in time- and labor-sav-
ing Tools for all classes of

mechanics. Toolsthat appeal
to any man, no matter what
his profession or calling may
be. The Book is the embodi-
ment of Yankee ingenuity
and invention, illustrated
with photographic repro-
ductions of the Tools in use.

QA postal brings it if
you mention this paper

North Bros. Mfg. Co.

L

Philadelphia, Pa., U.S.A. J

AND

MECIIANIC

Gas Engine Manual
o

bl
i
T
[ %)
=
®

This volume <;ust published
gives the latest and most helpiul
nformation respecting the con-
struction, care and management
of Gas, Gasoline and Oil
Engines, Marine Motors
and Automobile Engines,
including chapters on Producer

Gas Plants and the Alcohol
Motor.
The book is a practical educa-

tor from cover to cover, and is
worth many times the price to
any one using a gas engine of any
1}71)0 or size. Contalns 512 pages,
27 chapters, 156 diagrams, size
54 x 84 inches, weighs 2 pounds, is
handsomely bound, and in every
way a fine volume.

SPECIAL OFFER .
‘The only way the practica

merit of this MANUAL can be
given is by an exmuination of
the book ituelf, which we will
submit to the readers of ELEC-
TRICIAN AND MECHANIC
free for examination, to be paid
for or returncd, after looking It
ver,

Upon receipt of the following
agreement (which can be citber
cut out or copied). the book will
be immedlately forwarded.

petur®

WILLIAM L. STEELE

WRITE FOR BOOKLET
WILLIAM L. STEEL

A

ORIGINATOR & MANUFACTURER
OF THE FAMOUS

CAPE ANN
SWINGING COTS

FOR VERANDAS, DENS,
7/ SLEEPING ROOMS, PIAZZAS,
UNDER TREES, IN TENTS,
HOSPITALS, ETC.

ALSO MANUFACTURER OF

TENTS, AWNINGS, FLAGS,
SAILOR HAMMOCKS
YACHT SAILS, WAGON COVERS,
ETC.

5 AND 9 ROGERS STREET
GLOUCESTER, MASS.
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Here They Are!

WIRELESS TELEGRAPHY

A handbook on the principles of Radiotelegraphy and
the Construction and Making of Apparatus for Short
Distance ‘I'ransmission.

By R. P. HOWGRAVE-GRAHAM, 160
pages, 51 illustratiuns, 12mo., cluth.
Price, $1.00 net.

FLYING MACHINES

A popular account of ¥lying Machines, Dirigible Bal-
loons and Aeroplanes.

By A. W. MARSHALL and HENRY

GREENLY, 128 pages, 2 illustrations,

and 23 page plates, 12mo., 50c. net.

EDUCATIONAL WOOD WORK

By A, C. Hormii. A complete manual for teachers and
organizers of wood-working classes. Contents of C hapters:
1. First Ycar Course. Second Ycar Course. 3.
‘Third Year Course. 4. Fittings and Furniture. 5.
Discipline. 6. Organization and Method. 7. The In-
struction of the Physically and Mentally Deficient and
Blind. &. Object Lessons. Fully illustrated with repro-
ductions from photographs, drawings, and facsimile black-
board lessons.

158 pages, 12mo., cloth. $1.00 net.

SPON & GHAMBERLAIN

Publishers of Technical Books
123 EM. LIBERTY ST. - NEW YORK

WIRELESS APPARATVS

We are designers and nanuficturers of high-grade apparatus,
including tuning colls, transforiers, condensers, spark gaps, de-
teetors, ete., f .r eominereinl and experimental nsc. Qur new type
of tun ng coll, having variable inductance, is so arranged that two
of them may be as a receiving transformer, it esired, l.et
us know what you are in need of and we will gladly furnish full
information and prices,

CLAPP.EASTHAM CO.
729 Boylston Street Boston, Mass.

NEWELL A. THOMPSON, JR.

gonsulting Wireless Engineer
Designing  €onstructing  Tnstalling

Telephone, Brookline 1098-3
31 BROOK ST. BROOKLINE, MASS.

WATERPROOFED LINER

B

a i i BARNARD STEVENS

COLUMBIA YALE™

Every Man’s
Necessity

For comfort, fit, style, and economy LITH-
OLIN Waterproofed Linen Collars
and Cuffs arc almost indispensable.
Wiped with a damp cloth they are as clean
as when new, with the original whiteness,
and never wilt, crack nor fray. Not cellu-
loid or rubber. Cuts show only a few of

the Litholin shapes.
Collars, 25c. Culffs, 50c.

If not at your dealer’s, send, giving styles,
size, number wanted, with remillance, and we
will mail, posi-paid. Booklel of styles free
on request.

THE FIBERLOID COMPANY
Dept. 56 7 Waverly Place, N. Y.

CORNELL

ANN ARBOR

WEST POINT

| *{r _ ELOREDGE BATTERY VOLTMETER

0 TO 3 VOLTS DEAD BEAT

A very practical instrument for all users
of batteries, elther primary or storage.
WRITE FOR CIRCULAR

ELDREDGE ELECTRIC MFG, CO.

13 Post Office Bquare Springfield Mass.

e

Ten Days’ Free Trial

@ allowed on every bicycle we sell,
\ W‘: Shlp‘ on gm‘)’rov-l and trial
N anyone in U. 5. an epay the (]
1f you are not uﬂsﬁer ‘{u;v blcyézt?!w
using it ten days dow’? pay a cent,
Do not buy &
Factory Prioes ;. ..
pair of tires from amyome at any price until
you receive our latest Art Catalogs of high
e bicycles and sundries and learn our usm-
eard of prices and marvelous new offers.
It Only Costa « cent to write 3 postal
and everything will be sent you FRER
PEX by return mail. You will get much valuable
information. Do Not Walt; write it Now |
Tires, Coaster Brakes, single wheels,
parts, repairs and sundries at Aal/ usual prices. ¢

MEAD CYCLE CO., Dept.$.237, Chicago

Benches, Tools & Supplies
Lowest Prices. Headquarters. Send for Catalogue,
Speciatdiscount for Schools and Classes.
CHANDLER & BARBER
122 Summer Street - Boston, Mass.

Ink Writing Register!

Self starting and stopping, and at so low a
price that you can afford it, For Wireless equip-
ments, short and long wire lines—any place.

We make ARMATURE DISKS, too; any
quantity, some sizes in stock. Buy of the Makers
direct.

ELMIRA MACHINE WORKS
GROVER  (Bradford Co.) ~PENNSYLVANIA
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BUILD FURNITURE

$1 0 Will bring you Monthly for

. One Year, Complete plans

for Construction of Mission Furniture.
SINGLE COPIES, 10c. EACH

WILL B, HUNT . MILTON, MASS,

Teachers and Professors of Engineering

and Manual Training wanted for Colleges and Tech-
nical Schools,  Salaries, $900 to $4000. No ad-
vance fee required. Address

THE ALBERT TEACHERS’' AGENCY

378 Wabash Ave. Established 23 years Chicago, I,

BUILD YOUR OWN MOTOR!

Cumplete sets of Castings, with blue print work-
ing drawings, luraour Auto, Launch, Motor-
Cycle Engine, or Workshop.

Our Remarkable Offer?
6-Actual Brake {iorse Power—2 Cycle—3 Port
Engine. 8100 compiete with accessorfes. 11”8
GUARANTEED! We sell Blue Print Working
Drawings—2 or 4 Cyele. We have Motors eom-

letc with spark plug, from £41.50 to $335.50.

mplete Castinge for building same, from 8.00
o $160.00. Send stamp for Catalogue.
THE GEBHARDT MOTOR CO.

27th Strect, above Dauphin, Philadelphia, Pa_

C E M E NT I interested in this Bullding Material,

e read CONCRETE, Standard Monthly
on Cement Construction. 81 per year. Sample Copy, 10 cents.
Concrete Publishing Co., 665 Newberry Bldg., Detroit, Mich,

THE WHITE EAGLE
ELECTRIC MOTOR
Post-paid, 75c¢.

We make working models of in-
ventions.  Send  for illustrated
catalogue of Model Supplies,

THE PIERCE MODEL WORKS
134 Pierce Ave. Chicago, II.

{ Electric Power Motor
Sample prepald Agents Wanted
J5 Cents

=2,
=== Empire Elec.Works, 730 Bridgeport, Ct.

BEWARE OF IMITATIONS
For the protection of our customers wc advise that Klein's Plicrs
are being lmitated, to look like Klein's, This, however, does not
naken them Klein's.

CAUTION — Look for
this stamp, M. KLEIN
& SONN, on the inside
of handlea—none are
genuine without this
stamp. Use only genuine Kiein's. 'Fhey are the product of years
of experience and have stood the test of time.

MATHIAS KLEIN & SONS
97 W. VAN BUREN S8TREET . CHICAGO. ILL.

TEN CENT BOOKLETS

Each one is well written, and gives full directions
for doing what the title indicates. They are well
worth the price, which is very low, and most of
them give fully as much information as some
more pretentious buoks.

1. A Small Motor to be Built without Castings.
2. How to Make an Annunciator.
3. How to Grind and Set Edge Tools.
4. Making and Fixing Electric Bells and Batteries.
5. Tempering Steel, nealing and Case-harden-
ing Iron,
Others to follow.
SENT POST-PAID ON RECEIPT OF PRICE

SAMPSON PUBLISHING COMPANY
6 Beacon Street
Boston - Massachusetts

now s Mo stuov TELEGRAPHY

The new law will require many new operators.
GET BUSY — Manual of Telegraphy, 25 cents.
We have the only standard adjustment instrument
for beginners on the market. Send stamp for our
catalogue.

The Bridmar Co., Dept. A., Chicago, 1l1.

HOROLOGICAL DEPARTMENT
BRADLEY POLYTECHNIO INSTITUTE

Formerly Parsons ilorological
ute

Institut
PEORIA, ILLINOIS

LARGEST and BEST WATCH

S8CHOOL IN AMERICA
We teach Watch Work, Jewelry,
Engraving, Clock Wori, Optics,
Tuition reasonable. Board and
rooms near school at modcrate rates.
Send for Catalogue of Information,

‘Whore's my rule? Anotner rule to buy.

The Never-Lose Clamp 1is easfly adjusted to fit any rule
and 18 nlwa{g ready to take or give up your rule instan-

tanecusly. Every mechanic should have one of these very
usefu! articles, which we send to any address on rocelr'. ot
5 cents. MONEY BACK if dissatisfied with it. Write

Read & Walker 903 Lippincott Bldg., Philadelphia, Pa.

INTENSIFY YOUR SPARKS 100 PER CENT.

Wireless Electricians understand the value of ZINO for spark-dis-
charge gaps. Recent experiments with ZING balls, ZINC blocks, and
MUSH.ROOM shaped
spark-gap will increase the WIRELESS value of ANY epark 100 per
{Ve sell for §1 post-paid, two big ZINC MUSH-ROOM shaped

d on polished darde with binding-posts

and & wooden base, When connected to any cofl, the efficiency of the
spark is Increased 100 per cent. Is not this 100 per cent. gain in
efficiency worth $1to you? We have just commenced to put these out,
and they are giving perfect satisfaction. Send a dollar bill, P. O. or
Express Money Order or certified check. Positively no delay in ship-

ZINQ in numerous shapes prove that a ZINC

cent,
spark-osciliators,

ment, and satisfaction guaranteed.

New England Coil Winding Co., Atlantic, Mass.

MCOERN
LECTRICS

“The Electrical Magazine for Everybody "
An electrical paper catering to the experimenter nndylhe ama-
teur only. Nothing but electrical matter—all articles
original, new, and mtenseli; interesting. Has more practi-
cal articles on *‘Wircless” than any other paper in existence.
May number among others contained: Wireless Telegraph
Oddities by Marcom. Decvelopment of Wireless Telephony.
Testing a Modern Electric Locomotive.  An Electric Sun
Alarm. A Silicon Detector. Construction of Wave De-
tectors. A Long Distance Writer, Wireless around the
World. The Dynamophone.  All Electric Patents of the
month, etc., etc. Order now. $1.00 a year. 10 cents
a sample copy. 25 cents for three months’ trial.

Modern Electrics Publication
82 West Broadway New York City
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tricity on through the

A School Within Itself Ei=i cnizins

of a dynamo or motor, and I ch bil
baiteries and how to handle them. Ench :ub)ccl is carefully written and to the point.
tioned on that subject in such

a manner as to
needs to know regarding same. A DICT
to learn the meaning of any electrical word, term, or
hundreds of others in common use. Al required tab

TABLE OF SUBJECTS

outlining their construction, we. and operation, and nlf nboul storage
After a stude:

t studies t
ok T the o e

10! NARY in buck of book will enable him
L ase used in lhu book, as well as

necessary in -tudyuemn

Chapter Chapter
I. Wiringd XI1. Armature Reaction
11. Electric Batteries, Elec- XIII. Sparking
tro-Plating X1V. Winding of Dynamos
i I1I. Magnetism and Motors
PRACTICA 1V. The Magnetic Circuit XV. Proper Method of Con-

V. Magnetic Traction

v'i-E_LECTR|C|TY

EERVEAND AMATURE RS VvIil.,

VI. Magnetic Leakagde
Vil. EnergyinElectric Clircuit XVI. Di of Dy
Calculation of
; SR " Wire for Magnetizing Colls
N e b IX. Calculationof E.M.F.’s

> in Electric Machlnes

: A X. Counter E. M

XI. Hysteresls and Eddy
Currents
$2.00 PER COPY — FOURTH EDITION — 20,000 COPIES S80LD

The offer we make of refunding money if book is not eatisfactory upon ination is
AN UNUSUAL OXE in connection with the sale of a book. Butwe h-ve no fear of its

return.  Your decision will be what thousands of others has been. Money would not
buy it if it could not be duplicated. We could print test} by the Itis
best to order and be your own judge of ite merits.

Cleveland Armature Works, Cleveland, Ohio

necting Dynamos and Motors
— Self-Excitation

Stze of and Motors, their Symptoms
and How to Cure Them

XVII. Arc and Incandescent

amps
. XVIII. Measaring Instruments
XI1X. Alternating Current

. Automobliles

AMERICA'S GREATEST REPAIR WORKS
Armatures and Fields wound—Commutators filled

Grow Mushrooms

For Big and ck Profits
Or For Your Uso
n years' experience cnables me to
ulve practical Instructlons that will
add $5 to r week to your in-
come without lnwr(erlng W lth regular m‘cupa-
tion, no matter where located. Book and
pnnlculnrs free.
JACKSON M l ﬂll ROGM FARM
Dept. 283 243 N. Western Ave., Chicago, TlI.

“HUMID” STATIC MACHINE

. PRICE, $3.7S
g Guaranteed Guaranteed to work

3 3}-inch spark in wet weather

HOOTON ELECTRIC CO.
Avenue I and E. 45th Street  Brooklyn, New York

Water is in every home

—_—

I’at. June 28, 1808

Pat. Sept. 10, 1907 By attaching an

adjustable Water
Motor and Water
Fan to your water
pipes, you can make
your life more com-
fortable without ex-

pense.

Send 10c. for
copyrighted Book-
let and wrte for

cash discount to
Fan Department.

The A. Rosenberg

Motor & Mfg. Co.

Baltimore, Md.
U.S.A.

Manufacturers of Water
Motors and Fans

adjustable every way

while running
Adnuuble every way while running

No. 602 “ULERY”

Docket-knife Tool Kit

Made in America -

Every one has use for a
Knife, Reamer, File, Saw,
Chisel or Screw-driver.
This outfit is practical, yet so
small, being contained in a
Leather Pocketbook,
414x3Y inches, is, by carrying
it in your pocket, always at
hand for immediate use,
whether Camping,Boating,
Teaming, Driving, in the
Shop, Factory, Office,
Store, Warchouse, Auto-
mobile, on the Farm, Bi-
cycle, or around the Home,

Any Tool firmly attached
or detached to the Pocketa
Knife in a second.

Sent Post-paidon
receipt of price,$2.25.

Uae it five days and if not satisfactor) re-
turn it, and I will refund your money

U. J. ULERY CO.

H 7 1.2 Warren St. NEW YORK, N. Y.
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SALIS AND EXCITIANGE
Advertisements under this heading, without dis-
lay, 2 cents per word, cash with order, minimum,
gO cents. Black-faced type, 4 cents a word, mini-
mum, $1. Exchange advertisements will beinserted
for subscribers once in twelve months without
charge, subsequent insertions of same copy, 1 cent
a word.

ELECTRICAL MATERIAL

STRONG AGAIN. — Keep old dry cells. Strong
Again will give them new life. Trial package, 15 cents,
ost-paid, stamps or coin. F. E. SCHOFIELD COM-
BA‘\'Y. Bronxville, N. Y.

STUDY ELECTRICITY AT HOME. — A complete
electrical course at home, containing 30-page detail
book, 220-page text-book, 200 experiments, and over
100 pieces of apparatus. Price, complete, only $5.60.
Catalogue *Ems” explains this and other remarkable
offers. THOMAS M. ST. JOHN, 848 Ninth Avenue,
New York.

TRY ALUMINITE, only guaranteed Aluminum solder,
will solder Aluminum to Aluminum, or any other metal,
25 cents per stick, three sticks for 60 cents. SOLDERINE,
15 cents per stick, or three for 40 cents, post-paid. Ad-
dress, D) 45, ELECTRICIAN AND MECHANIC,

BOYS, here’s your chance now! Jim Dandy Electric
Motors for sale. Price, $1.75 each; tage, 25 cents.
Send for one at once. O. G. STRALT, R. F. D. No. 1,
East Nassau, N. Y.

WILL EXCHANGE copy of instructions with diagrams
for making transformer for 110-volt circuit, steps cur-
rent down for use with induction coils, battery lamps,
battery motors, etc., instructions worth 25 ¢ents.  Want
electrical goods or books. Write ARTHUR E. LUND,
Tweed, Kans.,, P. O. Box 37.

FOR SALE OR EXCHANGE. — A direct current motor
nearly finished. Material for making cost $1.15; will
sell for 65 cents. Nine feet of track and one motor-car
truck with motor in finc running order, $1. A No. 1
flash-light for 45 cents; also 40-cent bell and $1.50
steam engine. Want a small dynamo, 12 watts or more
output, or what have you? Letters answered. C. L.
THOMPSON, 75 S. Wentworth Street, Hamilton,
Ontario.

EXCHANGE : ROTARY CONVERTER.-- Can be uscd
as a direct or alternating current dvnamo or motor, also
will change alternating current to direct current, 100
watts. Worth over $25. Would like screw cutting
tathe or will sell.  What have you got? L. E. PHIL~
LIPS, 749 Armstrong Avenue, Kansas City, Kans.

FOR SALE. — One Hot Air Engine with burner 21
inches long, 8-inch fly-wheel, 3-inch hore, suitable for
small dynamo. Price, 86.50. R. O. SMITH, 74 Dor-
chester Street, South Boston, Mass.

FOR SALE.—Sehastian screw cutting engine lathe, 9
inches swing, 25 inches between centers. Good as new.
Complete with all parts, with foot power or countershaft
as wanted.  Address, JOHN OBER, 1811 Washington
Street, South Bend, Indiana.

WIRELESS TELEGRAPHY

WIRELESS TELEGRAPHY EXPERIMENTERS — Do
not bother the Editor with questions about Wireless
Telegraphy; he has other things to do. If you have
wireless troubles, or want information, write to me. I
can give my personal attention to every letter, and have
ample facilities for obtaining all information, especially
on Tuned Circuit Apparatus. At my Testing Station
1 can make exhaustive tests on all wireless apparatus, as
1 work in conjunction with a number of other Wireless
Stations. W. C. GETZ, 645 N. Fulton Avenue, Bal-
timore, Md.

manufacture complete outfits for tuned and untuned
Wireless ‘T'elegraph Stations. Better get our prices
before buying any apparatus; the low cost of our high-
grade instruments is worth considecing. Tell us your
wireless troubles; we will cure them. Enclose 2-cent
stamp for reply. VOLTAMP ELECTRIC MANU-
!{mC URl.\'(g CCMPANY, Wite Building, Baltimore,

WIRELESS TELEGRAPHY. — Send 10 cents for spe-
cial number of ELECTRICIAN AND MECHANIC, devoted to
this subject.  Articles on how to make a 4-inch induction
coil, magnetic detector, independent interrupter, indoor
wireless, adjustment of detectors on tuned circuits,
wireless telephony, storage batteries. Also hall seat,
16-foot launch, model ¢ngine, telephone installation, me-
chanical drawing, etc. List of electrical and mechanical
books free. SAMPSON PUBLISHING COMPANY,
& Beacon Street, Boston, Mass.

TRANSFORMER DESIGN, — Six drawings of low
gotenlml transformer to reduce 110 volt A. C. to 10, 20,
0, or 40 volts, 1-§5 kilowatt. Price, 50 cents. W. C.
GETZ, 645 N. Fulton Avenue, Baltimore, Md.

SILICON FOR WIRELESS DETECTORS. — Any ama-
teur can now make the latest and most sensitive wireless
receiver. Needs no  batteries. Generous piece sent
go;l-gai([, 25 cents silver. MIDDLESEX WIRELESS
h:./P LY COMPANY, 94 Antrim Street, Cambridge,
ass.

WIRELESS DETECTOR. — An extremely efficient de-
tector for wireless experiments. Price, inéluding direc-
tions for use, $1, post-paid. Address, VULCAN DE-
TECTOR CO., Box 50, Mt. Vernon, N. Y. (7)

WIRELESS LONG-RANGE RECEPTOR. — Latest
model, extremely delicate.  Adapted to tuned or untuned
circuits, Price, 1,00, includes a German Silver Rheostat
allowing wide range of adjustment. Send for photo and
(ll(ct:;ils. HAROLD P. DONLE, 9 Phillips St., Providence,

FOR SALE. — Complete ten-mile wireless telegraph
outfits. Storage batteries 2 and volt. Submarine
fishing light, several eixht-lnmll)' clectric_lighting storage
hattery outfits. MILWAUKEE ELECTRIC CO.,
Station 3, Box 45, Milwaukee, Wis.

TUNED CIRCUIT WIRELESS TELEGRAPHY. — Ten
Standard Diagrams of Tuned Circuit Systems, 50 cents.
Twelve Detail Construction Drawings of Tuned Circuit
Instruments, $1. Design of VFour Types of Induction
Coils for Tuned Circuit Transmitters — twelve draw-
ingg —S1. W, C. GETZ, 645 N. Yulton Avenue,
Baltimore, Md.

FOR SALE.—220 watt high potential transformer,
Primary voltage, 110; secondary, 15,000. Will transmit
wireless messages 25 miles or can be used in high fre-
quency experiments, $12. A, H. CALVERT, 1412
Girard Street, Los Angeles, California.

FORMULAS AND INSTRUCTIONS

BLACKSMITHS. — Young men who wish to become
master mechanics and expert tool workers may do so in
a very short time by using Toy’s treatise on new steels,
explaining how to work them, with scventy-five new
methods for working all difficult jobs. Ten receipts for
making your own compounds for welding different kinds
of steel solid. Thermite welding fully explained: also
two colored tool tempering charts; chart A explains all
annealing and hardening; chart B explains both scientific
and plain tempering to a standard. Neatly arranged in
pamphiet form for the small price of $1. Valuable sam-
ples free.  W. M. TOY, Sidney, Ohio. D. S. Get in
line for big salaries later; good blacksmiths are scarce.

MAKE YOUR OWN FURNITURE from our full-size
atterns. New plan, Simple and easv. Send 10 cents
or sample pattern of book-rack or candlestick, and illus-
trated cata'nuuc showing other pieces. I'HE HOME
FURNITURE PATTERN CO,, 2017 First
Bank Building, Birmingham, Ala.

PLANS for 1 h. p. Turbine Engine and Boiler. Wil
run all kinds of light machinery; a dandy on the farm
or the small amateur’s shop. [Price. 50 cents. (No
s\lia_nlzps.) M. MEYLER, 676 Lake Street, Kalamazoo,
Mich.

RECHARGING DRY CELLS. — The only book ever
published giving compiete directions on how to prepare
chemicals for renewing dry batteries. If you are not
more than pleased with this book, your money back.
Large electrical catalogue and bhook, post-paid, 10 cents.
ADg)lS ELECTRIC CO., Department M. E., Ke-
wanee, Ill. (tf.)

HARDENING TOOL STEEL to diamond cutting edge,
but tough inside, is an art. Endorsed by world’s fore-
most experts. \Vrite A. \W, KING, M. E., Rogers Park,
Chicago, 11I.  (8)

National
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- PHOTOGRAPHY

FOR SALE. — A 4x 5 Seneca Folding Plate Camera,
ngarly new, cost $14; eight plate holders, cost $1 each.
Will sell for $15. Address, RALPH E. BICKFORD,
West Chelmsford, Mass.

PHOTOGRAPHS WANTED. — Novel, freak, and in-
teresting electrical photographs wanted. Must be orig-

inal, with short descriptions. Highest prices paid.
Box 117, Byhalia, Miss.
AMATEUR PHOTOGRAPHERS, ATTENTION! —

Place a trial order for Souvenir Post-cards from your
favorite negatives, 5 cents each. Developing and_print-
ing price list free,. PHOTO-CHEMICAL CO., 17 Kinsley
Street, Hartford, Conn.

AMERICAN PHOTOGRAPHY succeeds ‘‘ American
Amateur Photographer,”** Camera and Dark Room " and
“Photo Beacon.” The editors of each now join in making
a magazine which should be in the hands of every pho-
tographer, professional or amateur., 15 cents monthly,
$1.50 per year. Three specimen copies for a quarter.
AMERICAN PHOTOGRAPHY, 6 DBeacon Street,
Boston, Mass.

WILL EXCHANGE 1 set (12 volumes) new, never
((U)ened, Cyclopedia of Engineering, American Cor, School,
hicago, for No. 3 or 4 Kodak. A.D.BURNS, 176
Ashford Street, Brooklyn, N. Y.

POST-CARDS

DO YOU COLLECT POST-CARDS or photographs?
Would you like to join a club of collectors which has
2615 members living in 1093 different cities and 118 dif-
ferent countries in every continent? Would you like to
have correspondents in Cairo, Khartoum, Cape Town,
Mexico, Havana, Rio de Janeiro, Valparaiso, Bangkok,
gerusalem. Tokio, Calcutta, Sydney, the Tonga Islands,
amoa, Berlin, Athens, Budapest, Iceland, Venice ,
Malta, Nijni Novgorod, Constantinople, and hundreds
of smaller places in almost every country in the world?
Then send your name to C. C. C., 1121 Beacon Building,
Bhoslon. \ass., and receive full particulars as to member-
ship.

BUSINESS OPPORTUNITIES

AGENTS CAN MAKE $10 PER DAY sclling our bur-
nished gold and silver letters for office windows, store
fronts, and glass signs. Any one can apply these letters
by following directions sent with each order. Write for
our eight-page illustrated circular, S. H. PARRISH &
CO., Clark and Adams Streets, Chicago, 1ll.

BATE'S COFFEE SETTLER will scll in every home.
Sample, 25 cents. Catalogue and agent’s circular of
high-grade specialties free. THOMAS MERCANTILE
CO., Batavia, N. Y.

FOR SALE OR EXCHANGE. — Edison Electric Uni-
versal Moving Picture Machine. Nearly new. With
250-feet film and carrying cases. P. C. WESTPHALN,
3866 Archer Avenue, Chicago, Ill.

WILL pay cash for following books: *‘ Punches, Dies,
and Press 'lyools," . V. Woodworth; ‘‘ Dies, Their Con-
struction and Use,”* J. V. Woodworth; *American Tool
Making and Interc an%*able Manufacturing,”
Woodworth, Address, . M. KLUCK, 190

Street, Buffalo, N. Y.

STUDENT desires position during the summer vaca-
tion. Lock Box 16, Rlcwporl. N. Y.
START a mail order business. We furnish everything
necessary; only a few dollars required. New Elan, SUCCess
certain; costs nothing toinvestigate. MILBURN-HICKS,
Chicago.

rench

MISCELLANEOUS

our machine
our. NEW
ew Philadelphia,

WANTED, — \Vh{ pay big prices to have
work done? We will do it for 35 cents per
PHILADELPHIA MACHINE CO,,
Ohio. (f.)

WILL EXCHANGE anything which can be procured in
the Philippine Islands, including unused postage stamps,
for anything electrical, or small steam or gasoline engine.
Dr. B. ALTMAN, Mauban, Tayabas, Luzon, Philip-
pines.

“FOR SALE. — S—tamps. Catalogue value, $13.50,
Electric Locomotive and outiit. Excellent condition.
II:IESTER KERSHAW, 34 Livingston Avenue, Yonkers,

BUSINESS CARDS, 250 for 75 cents with case; 100
white envelopes printed for 45 cents; 100 note heads
for 50 cents; 100 letterhcads for 65 cents; postpaid.
RICHARD D. ELLIOTT, Box 1376, St. Louis, Mo. (tf.)

PRINTING, — 100 Envelopes, 50 cents, post-paid; 100
Packet Heads, Statements, or Bill Heads, 50 cents; 100
Business Cards, 35 cents. Send stamp for catalogue.
JOE PATTERSON, Princeton, Ind.

#“ UNCLE SAM ". wants Railway Mail Clerks, Mail
Carriers, Clerks, at Washington immediately. Exam-
inations everywhere soon. Candidates prepared free.
FRA}I;II%{LIN INSTITUTE, Department G. C., Roches-
ter, N. Y.

" FOR SALE. — Second-hand boy's bicycle, with 26-
inch wheels, 20-inch frame, and coaster brake, price, $8.
’RUSSELL HIGHT, Newport, Vt.

ARE YOU BUILDING A BOAT ?— Send for our 450-
Eage catalogue of fine marine hardware and tools.
Sverything needed by a boat builder. A. S, MORSS
CO., 5 Lewis Street, Boston, Mass.

. FOR SALE.—8-inch bench lathe, 8 inches swing, 21
inches between centers. In A No. 1 condition; good as new.
Complete with all parts. Will scll at a bargain, Address,
JOHN OBER, 1811 Washington Street, South Bend, Ind.

3-IN-1 VOLT-AMMETERS

! Measure low and high voltages, besides am-
| peres and ordinary, resistances. They are
| inexpensive and reliable.  Send for catalo

il of portable and switchboard voitmeters an

ammeters.

L. M. PIGNOLET
84 Cortland Street New York

Practical Photographic Books

DARK ROOM DIME SERIES

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

PHOTO BEACON DIME SERIES
No. 1 Development

¢ 9 Photographic Printing Processes
¢ 3 Beginner’s Troubles

¢ 4 The Elements of Pictorial Com-

position
¢ B Isochromatic Photography
Any of the above, post-paid, 10 cents each

No.
“

[

PRI AP

PHOTO BEACON EXPOSURE CARD. By
F.Dundas Todd. ....................
FIRST STEPS IN PHOTOGRAPHY. By F.
Dundas Todd. .. .. ....covuoiiinns.s
SECOND STEPS IN PHOTOGRAPHY. By
F.Dundas Todd. .........coeeivvueee o
ARTISTIC LIGHTING. Bg HIames Inglis.. .50
PICTORIAL LANDSCAPE PHOTOG HY.
By John A,  Hodges.................

American Photography

6 Beacon Street
BOSTON, MASS,
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This Marvelous Health Vibrator

FOR MAN, WOMAN, AND CHILD
Relieves All Suffering Cures Disease

IT IS THE LAMBERT SNYDER VIBRATOR

When you hurt yourself, you instinctively rub the spot. When your head aches, you rub your temples. Why? Because
vibration is Nature’s own rcmcjy. and rubbing is Nature’s crude way of creating vibration and starting the blood to going.
Disease is only another name for congestion. Where there is disease or pain, {;hcre you will find the blood congested and
stagnant. There can be no pain or disease where the red ‘blood tlows in a rich and steady stream. Good circulation means
good health. Congested circulation means disease and pain.

The Lambert Snyder Vibrator
is the greatest medical discovery of the Twenticth Century,
i is a light compact instrument, weighs twenty ounces, can
” ¢ N

be operated by vourself with one hand by moving the steel

head over the rigid steel rod, and can be l)lucv:d in contact

s > 2 | with any part o? the body, and is capable of giving from

x 9,000 to 15.000 vibrations per minute—100 times more

than is possible with the most expert master of massage.

It is Nature's own remedy developed and concentrated,

and with one minute’s use sends the red blood rushing into
the congested parts, removing all disease and pain.

Endorsed by Physicians

The Lambert Snyder Vibrator is used and _endorsed by
noted physicians because it is based on scientific principles
of health. It cures by removing the cause, forcing the red

’ blood through the congested parts at once. Don’t pour
drugs into your stomach for a pain in the knee or back ; the trouble is not there.

What it Does to Disease and Pain
RHEUMATISM, SciaTica, LuMBAGo, Gour, ETc., are caused by uric acid in the blood in the form of urate of soda.
This acid, through poor circulation at some particular part, gets stopped on its way through the system and, congregating,
causes pain. Apply the Vibrator to the spot and you will relieve the congestion and get relief at once.

EAFNESS, HEAD Noises, RINGING 1N THE Ears, in most cases, are caused by the thickening of the inner membrane
through catarrh or colds. ‘To cure this vibration is the only thing, as it is the only way to reach the inner car drum and
loosen up the hard wax or foreign matter so sound may penetrate to the drum.

Stosmacr TROUBLE, INDIGESTION, CONSTIPATION, ETC., are caused by the food not properly digesting. it lacks necessary
saliva and gastric juices, thus creating congestion in the stomach, forming gascs causing pains, bad breath, ctc. Apply the
Vibrator to the stomach ; it settles the f down, releases the gases, regulates the action, and brings about relicf instantly.

THE LAMBERT SNYDER VIBRATOR will give marvelous results in the following cases:—

omotor Ataxia, Neurasthenia, Toothache, Sprains, Bronchitis,
Paralysis, Goitre, Catarrh, Lameness, Hay Fever,
Writer’s Cramp, Weak Eyes, Headaches, Pleurisy, Piles,
Nervous Debility, Asthma, Insomnia, Varicose Veins, Anemia,
Neuralgia. Earache, Weak Heart, Varicocele,

and early stages of Bright's Disease, and a lurge number t0o numerous to mention.

Development of the Bust
An undevelo) bust is brought about by r nourishment, tight lacing, or run down health. Apply the Vibrator a
few minutes each day, and your breast, neck, and arms soon fill out and become firm, round, and healthy. "It forces the blood
through the famished parts.
A Few of Our Many Testimonials
No matter what town or city in the United States you live in, we can send you the names of satisfied customers who
are using the Vibrator.
1 suffered from severe Rheumatism which made my hands and arms swell and caused me pain be-
yond description. 1 bought your Vibrator, and the first application of it reduced the swelling and conquered
the pain so much that I was able to get a good night’s sleep. Since then | have stopped alf medicines and
use only the Vibrator. C. C. WARREN, 68 Virginia Avenue, Jersey City, N. J.
Lambert Snyder Co. October 20, 1906
Gentlemen — I received your Vibrator and my hearing was so bad I could not hear a watch tick.
I can now hear a watch tick holding it at a distance from the ear and can hear sounds that I have not heard
in years. I have spent a good deal of money for ear drums and other thin, s, but your Vibrator has done
me more good than them all. ROBERT 1]RVING, 122 %ooding Street, Lockport, N. Y.
Read Our Generous Offer
We, the makers and owners of the Lambert Snyder Health Vibrator, assure you that it has cured tens of thousands
of people in the United States and in many foreign countries.. We tell you that it has given relief and eventual cures in
cases where the patient has suffered for years and had been unable to obtain even temporary relief by other means. We are
so absolutely certain that our Health Vibrator can help and heal you that we say 1o you to-day: — Try our Vibrator for seven
days—if it brings relicf, if it cures you, if it does what we claim jor it —keep it. 1f not, send it back and we will refund your
money.

FOR A LIMITED TIME. By mentioning °° Electrician and Mechanic” in
sending us your order tve twill sell our $5.00 Vibrator at $2.00, delivered at
our store, or mailed on receipt of $2.35, post-paid.

FRE E To readers of ELECTRICIAN AND MECHANIC magazine. Our new book on Vibration, fully illustrated.

It tells you what has and is being done by vibration. Our book is a plain, common-sense argument. Send
for it to-day ; it costs you nothing.

Electric Vibrators— All Kinds Don’t Wait Don’t Suffer

LAMBERT SNYDER CO., - - Dept. E, 41 West 24th Street, NEW YORK
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Handicraft Books, 25 Cents Each

Soldering, Brazing, and the Joining of Metals. By
Thos. Bolas, F.C.S., F. 1. C.  Full instructions for
making and using soft and hard solders, and for join-
ing many kinds of metal under varying conditions.
With illustrations of the tools, various methods of
soldering, brazing, etc.

Pattern Making. By Joseph E. Dangerfield. Meth-
ods explained step by step in connection with the actual
patterns.

Brass and Iron Founding. By Joseph E. Danger-
field. The leading operations are described step by
step in connection with casting from patterns made
as in ‘‘Pattern Making,” for the construction of
lathe as in * Building a Lathe,”” with a few other
examples.

Building a Lathe. By A. W. Burford, A.M. 1. C. E.
The minutiz of preparing, assembling, and finishing
the casting as per ** Brass and lron Founding,” from
patterns built as per * Pattern Making,” to form a
workmanlike lathe for a mechanic, r

How to Build a Gasolene Motor. By James F.
Gill. B. Sc.  Mechanical and electrical details made
clear, and the steps in building a motor cycle fully
given.

How to Build a Bicycle. By H. R. S. Williams.
Step by step in the building of a machine for foot
power, and of one for use with a petrol motor as de-
scribed in *How to Build a Gasolene Motor.”

How a Steam Engine Works. By W. E. M. Cur-
nock. The principles, terms, and calculations that
underlie the designing and working of steam engines
are clearly explained, with diagrams,

How to Read a Workshop Drawing. By W. Long-
land. The methods and conventions of mechanical
drawings explained and illustrated for students,
young draughtsmen, and machinists.

Dyes, Stains, Inks, Lacquers, Varnishes, and Pol-

» igshes. Showing absolute beginners how to prepare
and apply successfully dyes, stains, inks, lacquers,
varnishes. and polishes, especially for decorative work.
With many practical illustrations in the tgxt, and
six_plates.

Painting and Graining. By S. Walter Newcomb.
Deals with preparation of wood and metal work,
preparation, application, and finishing of paint, dis-
temper work, etc.

igning and Drawing for Beginners. Showing
absolute beginners in woodcarving, fretwork, re-
ousse, stenciling, or other decorative work, how to
Eecomc their own designers quickly and easily. With
many progressive examples in the text, and six plates.

Wood-Carving for Beginners. Copiously illus-
trated with drawings to show how the tools should
be handled., and containing a large variety of beauti-
ful and practical designs.

Gouge-Work and Indented Woodwork, The very
first feps in wood carving, with complete instructions
for the two casiest sections of that art. Many dia-
grams in the text, and six full pages of designs for
the work.

Bent Iron or Stripwork. By Geo. Day and C.G.Le-
land. Clearly giving the first steps in Venetian Bent-
iron Work, but also suggesting and illustrating ways
in which the results may be made more varied and
artistic.

Pyrography or Burnt Wood Etchinf. By Bolas and
Leland. evised by Ball and Fowler. Full direc-
tions for the successful practice of this most fas-
cinating home art, with numerous full page designs
and text illustrations. Twenty-eighth thousand,
with additions and emendations,

Stained and Leaded Glass. The first book ever
published which has fully described this useful craft
as an amateur hobby. [Instructions for making win-
dow screens, fire screens, fancy windows and tran-
som lights, hall lamps, glass doors for china closets,
etc. Sosimple that any deft-fingered person may learn.

Repousse and Metal-Chasing. Easy lessons, step
by step, in the two subjects. A beginner can learn
the work without other teacher than this little book.
With many diagrams and six full page designs, for
useful articles.

Tools and Their Uses. Describes the more com-
mon tools for wood and metal working, with instruc-

tions how to keep in order, to sharpen, and to use
them, with a number of hints on home-made tocls.
Illustrated. |

Wood-Turning for Beginners. -Intended for the
use of absolute novices in lathe work. Explains
speeds, cutting anglesy forms of Jools, etc., with no
less than forty-one diagrams.

Etching on Metals, Niello, and Metal-Inlaying.
Instructions for all the simplér methods of engraving
metals, by graving, etching, punching, etc., also for
filling the hollows thus preduced with niello, etc.

Stencil Cutting and Stencilling. By Jack Plane.
Shows how to design and cut stencil plyatcs in metal,

aper, celluloid, etc., and how to use them on paper,
abrics, etc., with a section giving all details of sten-
ciling in house decoration, preparation of clear;cole,
distemper colors, etc,

Stone Cutting and Polishing. By George Day. In
structions whereby an amateur, with very little out
lay, may cut and polish pebbles, shells, etc., and
mount them as Tcological specimens or as simple
jewelry and small useful articles, with hints %as to
where and how to find the decorative stones of the
scashore — agate, chalcedony, cornelian, etc.

Home-Made Jewelry and Trinkets. Full, simple
instructions for making effective and beautiful articles
of J)ersonal adornment, with the minimum of labor,
and with very few and cheap tools. With six full
plates of designs and details, and many diagrams in
the text.

China Decoration and Repair. Simple ..struc-
tions for painting, engraving, and otherwise decorating
china, porcelain, carthenware and glass. Also re-

air, by cementing or riveting, with recipes ‘or the

est cements for all kinds of pottery ware. With
diagrams in text and six full pages of designs.

Glue, Gum, Paste, and Other Adhesives. Giving
full directions how to make and use various glues,
gums, pastes, and mixed mucilages; fusion cements,
lutes, etc. Invaluable in every home and every
workshop, if only because it omits the many faulty
recipes which have in some cases been copied and
re%ublishcd for hundreds of years.

amboo Working. Full instructions for cutting,
shaping, fitting and joining bamboo and other canes.
The construction of several typical articles of fur-
niture described step by step, in plain, simple lan-
guage, and illustrated by many diagrams. With
six plates of designs for a great variety of hamboo
articles, from the simplest to those which are fairly
clahorate.

Home Bookbinding. Gives understandable direc-
tions for collating, refolding, sawing, sewing, and all
the other operations necessary for the binding of
books in cloth, with more than a score of working
drawings and diagrams of details in the process, on
six full pa%el plates.

Leather Work. By Hallton East. Simple instruc-
tions for blind and color tooling; gold blocking,
leather, mosaic, applique, and patchwork. pressed,
modeled and molded leather; leather-covered re-
lief.l\cuir bouilli, carton cuir, and cut leather or scroll
work.

Fancy Basket-Making. Giving all the elementary
principles of buket-wea\'ing in plain, simple words;
every step heing illustrated by a diagram, so the
basket making may be learned by any one, without
a tcacher. About three dozen diagrams in the text
and six full page plates giving designs and details
for many fancy patterns of baskets.

Window Ticket Writing. Giving instructions for
wording, sketching, height-lining, outlining, and in-
lining window tickets and similar cards. Hints as
to suitable cards, inks. paints, and tools, with para-
graphs on stencil and rubber-stamp methods, gilding.
cte. Many diagrams, including six full page plates
of alphabets, index hands, etc.

Modelling in Clay, Wax, Etc. A guide to model-
ing in plastic substances, whereby the beginner can
dispense with a teacher. The author’s sketch models
of every elementary objects are ghotn raphically
illustrated, so as to show the touch and handling
necessary; the few requisite tools are illustrated by
diagrams. Six full page plates.

SAMPSON PUBLISHING COMPANY, G Beacon Street, Boston, Mass.
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Oilstones

How to Select

A valuable booklet giving
on the selection, use, and

T e o |

—

)

Aoy & Vilstones

and Use Them

afew excellent suggestions

care of OILSTONES

A PRACTICAL BOOK for PRACTICAL MEN

€ I; & bound to interest you.
25t inexperienced person may be enabled to buy and use an oilstone.

Sent to any Address upon receipt of & two-cent stawrp

PIKE MFG. CO. - pikE N 1

. Dilstones, Razor Hones, Scythe-
stones, Corundum Wheels, Emery
Wheels, and Abrasives

DEPT. It

Munufecruren of

Whitten in the bricfest and plainest manner possible, so that the
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