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EDUCATIONAL NOTICE.

A subscriber of ours, a Prominent business man of
Boston, writes that he will be very glad to hear from
any ambitious reader of SCIENTIFIC AMERICAN, who
desires to study Mechanical, Electrical, Steam or ‘I'ex-
tile Kngineering and bas not tbhe opportunity to attend
school. 'This gentleman. whose name is withheld at
his request, has at his dispusal a few scholarships in
a well known educational institution for home study,
the only expense being the actual cost of instruction
papers and postage.

Write to W. L. B., Box 337, Baeston, Mass., for
particulars if you are ambitious and in earnest.

ELECTRICAL ENGINEERING
TAUGHT BY MAIL,

Write for our Free Illustrated Book.
« CAN I BECOME AN ELEC-
TRICAL ENGINEER ?”’

We teach Electrical Engineering, Electric lehtm"
Electric Railways, Mechanical Engineering, Steam Engi-
neering, Mechanical Drawing, at vour heme by il
Tustitute indersed by Thes. A. Edisen and others,
ELECTRICAL ENGINEER INSTITUT E,

Dept. A, 240.242 W. 234 St. New York,

Yuun PAY in some of your spare

time. ‘We'll helpy ulearn what you need and give you
tll:)\e best books free to study frim, while giving youa
chance to

EARN MORE WHUiLE LEARNING

(,oulses in Electrical, Vlerhnulcnl, Steam and
Civil ugmeeun Draftin rt, Architec=
tuu‘. Mining, etn lnrgy, usuu,ss. Stenog-
rabhy, .lmu‘nnhsm, Bookkeebing, etc.

Write for free catalogue 6, with full particulars.

THE CONSOLIDATED SCHOOLS. 166 Fifth Ave., N. Y.
SUMMER SESSION

NEW YORK UNIVERSITY —1902.

Courses in Ghem:stry and Physics.

For circular addres, RegisStra
University ﬂelghts, New York City.

ROSE POLVTECHN!S INSTITUTE

A College of Engineering. Mechanical, Electrical, Civil
Eungineering ; Chemical Courses; Architecture. Kxten-
sive stops. Moderuly equipped laboratories in all de-
partments. Expenseslow. h year. Forcatalcg
address C. L. MIES, President, Terre Haute, Ind.
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REGEALED ICE MACHINES

SLE FIRST PAGE
TIHE NEW BRISTOL COIUNTER

can be increased more
quick(v by us than by any
one eise if you will study

Remsters an accurate account of work done on print-
ir preyses, grain tallies, weighing, measuring and
other automatic machines. Coupis up to 1,000 000 and
repeats automatically. hlmple. accurate,durable. Spe-
cial counters to order. Send for circular.

C. J. ROOT, Brlsto]. Counn.. U. S. A,

EDSON'S SYSTEM t.r tllle lll\)lll{l SRS re-

LT and
Ll SSIPPOOL matter. Smaller Lmnnlete Quttits for Private
3 g Estates, Hotels

and Institutions.
The U. 8,
Military
sovernment
abroad and many
cities in the U
i use sur outtits.
Send f}? Catalog

MANUFACTURING Co,,
Bouton, Mawra., U- 8. A.

EDSON
182 ¢ommereial Street,
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PABUMATIC BICYCLE TIRES
SAVE MONEY AND TROUBLE
NAILS, TACKS AND GLASS WILL NOT LET THE AIR OUT

BESURE TIRE ﬂaﬂ“nmm“ﬂuﬁ RED OTHERS NOT GENUINE
uk;llllﬂ'l.ll[?!ﬂw.

THI® OFFER 18 WITHNOUT ra aovemrise quice, EXPRESS
PARALLIL AND IS LIMITED 1 WAL CELY ACCONRANIES ORDLR ONLY
Wil SENDLEOD, SUBSEET TO EXAM I8 INATION ANYWHERE h( DEPSIT RECUIRED
MADE ™ ALL SAZES CATAUDGUE FREE wite <f £ MECWNCAL C

THE VIM GDMPINY, .,,,,m.,. CHM?‘BO
\1em ion "-!"I'E.\TIH(‘ A\lrm{‘,\\.

ARTESIAN

Wells, 0iland Gas Wells drilled
by contract to any depth trom50
to 3000 teet. We also manufac-
ture and furnish everythingre-
quired to d.ill and complete
same. Portable Horse Power
and Mounted Steam Drilling
Machines for 100 to 1200 feet.
Write us stating exactly what
isrequired and send for illus-
trated catalogue. Address

PIERCE WELL ENGINEERING AND SUPPLY CO.

136 LIBERTY STREET. NEW Yolx. U.S. A,

S50 YEARS’
EXPERIENCE

TRADE MaRKS
DesiGNS
COPYRIGHTS &cC.

Anyone sendinir 4 sketch and description may
quickly ascertain our opinion free whether an
invention is probably patentable. Communica-
tions strictly confidential. Handbook on Patents
sent free. Oldest agency for securing patents.

I.\tents taken through Munn & Co. receive
L notice. without charee. in the

“Scientific Aimerican.

A handsomely illustrated weekly. T.argest cir-
cuiation of any scientific journal. Terms,
year: four months, $1. Sold by all newsdealers.

MUNN & Co.2618ros0war. New York

Branch Office, 6% F 8% Waahiugton. D. C.

HINTS T0 CORRESPONDENTS.

Names and Address miust

accompany all letters or
no attention will be buaild thereto.  This is for
our information :wnd not for publication.

References to former articles or answers should give
date of paper and page or number of question.

Inquiries not answered in reasonable time should be
repeated; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to reply to all either by
letter or in this depuartment, each must take
his turn.

Buyers wishing to purchase any article not adver-
tised in our colummns will be furnished with
addresses of houses muanufacturing or carrying
the same.

Special Written Information on matters of personal
vather than general interest cannot he expected
without remuncration.

Scientific American Supplements referved to may be
had at the ollice.  L'rice 10 cents cach.

Books referred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinctly
marked or labeled.

(8605) A. K. M.asks: 1. Can you let me
know the cheapest and most simple way of pro-
ducing oxjgen’ A. Oxygen is generated Dby
heating a mixture of manganese dioxide and
potassium chlorate in a metal tlask. Care is
necessary in doing this not to disengage ‘the
gas too rapidly and thus produce an explosion
of the apparatus. The materials also should be
tested in advance to see that they will give up
the oxygen quietly and not too rapidly.
2. Can you explain what caused electric spark-
ing at point of connecting 3-inch suction pipe
let in from top of tank car containing a mix-
ture of turpentine and naphtha, the discharge
pipe from pump leading to large storage tank
of several thousand barrels of the same mix-
ture? Also being connected with large storage
tanks of gasoline and carbon oil. The suction
pipe Dbeing of iron, every attempt made to
connect would cause heavy sparking, so that
the men dared not connect for fear of fire, the
temperature being about 15 deg. I'ahr., having
had cold weather for some time; whereafter
the men got a suction pipe of galvanized iron,
let it down into the tank car, and in connecting
there was no more sparking. A. The charge
of electricity was due probably to the very cold
air and friction of the pipe and pump. If the

liquid was not set on fire by the sparks which
passed while the men held the pipe near the

tank, it could not have Dbeen after they had
brought the ends into connection with ench|
other. The danger would then have been over.

These oils are not conductors of electricity.

(8606) E.E.R. asks: I would like to
have you publish this problem in your query
column : A calf is tied with 400 feet of rope
to the corner of a barn 100 feet square. low
many square rods can the calf graze over?
A. Let the barn be represented by the square
1-2-3-4.  T'ie the 1rope at 1. (1) The calf can
swing from A to B. grazing over three-quarters
of a circle whose radius is 400 feet, the full
length of the rope. (2) Iieyond I3 to the right

~
N
LY
Y
A}
A
.
\
\
/
» 2 J IC'
: =
/
1 7 e P ,d
! \, -’ |
\‘ ol - {
A o !
N\ F,
\ /
S ‘
N e
~ 7
\\\ ",’

his rope shortens to 300 feet, and he grazes
over one-fourth of a circle whose radius is 300
feet. (3) Again his rope shortens to 200 feet
with the center at 3, and he grazes around till
he covers one-fourth of a circle with a radius
of 200 feet: but a part of this is included in
the area already covered. (4) To find this part
draw the line 3-#, forming the triangle 3-4-K.
By trigonometry we find that the angle 3 in
this triangle is 60 deg. llence the angle C-3-I4
is 30 deg.. and the sector of which this is the
angle is 1-12 of a circle whose radius is 200
feet. (5) Compute the area of the triangle
3-4-1 Dby the ordinary rule for right angled
triangles, and find the total area grazed over
by adding the several areas described above,

(8607) E. E. S. asks: 1. What is the

best way to mount a map on a muslin backing,
and would a window shade Dbe suitable” A,
Moisten the muslin, streteh and tack it down
on a table. Then wet the map thoroughly and
apply the paste evenly over the entire back
of the map. being very careful to bring it to
the edges of the paper. Now lay the sheet
on the cloth and smooth it out and rub it down
upon the cloth so as to remove air bubbles and
bring it into contact with the cloth. A roller
or squegee such as is used for mounting photo-
graphs will enable you to do the job much
Letter. 2. ITow can | produce on Dbrass the
bronze-like finish used on the instruments of
surveyors and engineers? A. Bronzing of brass
by dipping in a solution of 5 draclhms of per-
chloride of iron to 1 pint of water, until the
desired color is obtained: then wash in hot
water, dry, and lacquer with a thin shellac and
alcohol varnish.
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Men, women and young peonple, h[(j,re is « splendid open-

Dep’t 12, 125 E. 23d Street, New York.

NAMES |WE HELP

THE

“AMERICA’S
SUMMER
RESORTS?”

H. Daniels, General

Central Station, New York.

This is one of the most complete publi-
cations of its kind, and will assist those
who are wondering where they will go to
spend their vacation this summer.

It contains a valuable map, in addition
to much interesting information regard-
ing resorts on or reached Ly the

NEW YORK CENTRAL LINES

A copy will be sent free, postpaid, to any ad-
dress on,receibt of a two-cent stamp, by George
Passenger 3
York Centrat & Hudson River Railroad, Grand

Inventors.

Yoer of ASSISTANCE fastory
Electrical, OF A Equipped
Mechani- COMPETENT ENGINEERING with the
8. PUBLICATION | ¢ca) and DEPARTMENT Latest
b Scientific GIVEN To Tools and
Apparatus INVENTORS Machinery
FREDERICK : PEARCE,

216 William

Bty New York

of £race, beauty and strength, and
either sex. Perfect
finish and accurate
construction. Built
upon the most mod-
ern and approved 4
lines. Luok atevery (
other machice
the market.
tigate their claimed
merits  and their 4
cost. Then compare -
any or all of them with the

THE WM. HENGERER CO., - -

HAVE You a Buffalo ?

1f you wheel at all and have not yet tried this machine
there is a treat yet coming to you.

It s a combination
is an ideal mount for

BUFFALO KING SPECIALS

which are known as the “Kingsand Queens of Bicycies.”
Gentleman’s or Lady’s wheel $335.

- BUFFALO, N. Y.

Agent. New
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Oneineach town to ride and exbibit a
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1902 Models, $9 to $I5
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500 Second-hand Wheels

all makcs and models, good as new,
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Gre ERANKLIN| Dlete,

Model Shop

THE FRANKLIN DYNAMO

60 Watts, 10 Volts, 5 Amperes

to 4.060 revolutions.
iuls,ﬂmahed parts, complete machines.
For amateur construction - very efticient.
Will drive a dental engine. sewing ma-
lathe; run as a generator,
will turnish current for six t-candle
$3.50, $6.00, £5.50.
$#12.50. Write for circular 9.

Parsell & Weed. 129-131 W, 3ist St., N.Y.

Sets of mate-

Absolutely free from scratching,
and natural.
speed.”’

Phono gm
Records, 50¢. ; $5 per dozen.

The Buflhlol]niversal_ll:;mly Bench GlanTp

Nl Indispensable for werkshop,
tial to a kit of tools as hammer or saw.

Is a8 essen

B.E. JOSEF XFG. CO.
Buffalo, N. Y.

New Reproducers on all l’lumugrnplm.
dealer for exchangﬂ proposition (** Gem "
phs in Nine Styles, $10,00.te $100.00,

the EDISON

PHONOGRAPH

Y

HR. EDISON'S LATEST INVENTIONS—TIIE
Moulded Record & the New Reproducer

duplicate the human voice in volume and clearness.

perfectly smonth

The Moulded Records are *'high
made of hard wax, freely and safely handled,

Ask your
? excepted),

NATIONAL PHONOGRAPII COMPANY, Orange, N. J.
New York, 83 Chiambers St. Chleago, 144 Wabash Ave,

Price 10 cents. For sale by Munn

Risk a postal.

ifornia.
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Send usyour name
for prospectus of the Rayo Min-
ing and Developing Co. of Cal-
Every dollar investedin

theseshareswillreturnyouregu-

lar, handsome, dividends. MIL-
L1ONS of ore values ready to mine; Elec-
tric Water-Power Plant in connection.
the ordinary mining proposition.
now selling at ground-floor price.

ROANOKE INVESTMENT CO.
525 Marquette Building.

dealers. Send for catalokue.

BABBITT METALS.—SIX IMPORTANT
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BERKEFELD FILTER

The Deadly Faucet!

From it comes the
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Members N. Y. Consol;dated Stock Exchange.
66 BROADWAY & 17 NEW ST.. NEW YORK.
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Williams® Shaving Stick,

Yankee Shaving

Williams® Shaving Soap
Cakes, 11b., 40c.

SOLD EVERYWHERE
Sent by mail if your dealer does not supply you

oap, (Round or Square), |0c.
Luxury Shaving Tablet, =
Swiss Violet Shaving Cream, =

Exquisite also for toilet.
(Trial Size) Williams' Shaving Tablet for 2c. stamp
oo s ¢ Stick * 10c. *

The only firm in the world making a specialty

Heplacesand they’ll MAKE BIG MON-
EY for you. Hundreds are doing it,

socan you. Men, women and child-
ren patronize the machines,and get
Shelied. Roasted. Buttered and Salt

ed Peanuts. Nutritious, Delicious
and Appetizing. Everybody likes
them. Nearly all protit. ®REATEST
MONEY MAKER KNOWN. Machines re-

easily doubled in three months. Try
one machine and you'llbe sareto order
more. Write to-day and we’ll tell

ENTERPRISE VEN ING

turn cost in rew weeks. Investment

Factory Machinery.
Mfr., ! 217 South Clinton St., Chicago, U. 8. A.
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TYPEWNEELS MODELS & EXPERIMENTA L WORK_SMALL MACHINERY)|
DVELUES & EF€. NEW "Dn STENCIL WORKS 100 NASSAU ST N.V.

GO INTO BUSINESS
ON OUR CAPITAL,

BIG PROFITS. SMALL INVESTMENT.

WE EXTEND YOU CREINT. Only few
dollars down. balance monthly pay-
The BIG PROFIT you can
make and our confidence in the bus-

1538 3HL
1831V 3HL

THE PERFECTION,
youall about our installment plan. Slag Proof. Water Proof

MACHINE CO,

32 Fraoklin St.. CHICAGO. 7-9 Warren St., NEW YORK.

MﬂTl‘.

W. E. WILL1AMS,

M.A(‘HI‘NE'-\‘
and Bottlers’ Machinery.
MG, CO., 58 Clinton Streer,

Corliss Engines, Brewers’

THE VILTER
Milwaukee Wis.

- - 25c¢.

MUDEI.S & EXPERIMENTAL WORK.
Inventions developed. Special Machinery.
E. V. BAILLARD, Fox Bidg.. Franklin Square, New York.

= 50c.
(Barbers’), € Round

The Model Maker.

IF

Cleveland. Ohio.

YOU have a workshop you need
Send 25 cents
for one year to Box 136, Station B,
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. B. LLIANS CO., Glastonbury, Ct. FREE and Technical Bool

Pros e(-tuq for 1902, for “Architects’and

LoNDON BARIS DRESDEN RADNEY BulI ers’ Magazine,” monthly %2 a year,

WM, T, COMSTOCK, Pub., 23 Warren St., New York.
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