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M overtisements.

ORDINARY RATES.

Iuside Pnze. ench insertion - -« 75 centaa line
Bacik Page. ench insertion - - = = $1.00 a line

e o some classes of Advertisements, Special and
Higher rates are required.

‘T'he above are chareges per agate line—about eight
words per line. ‘I'his notice shows the widtb of the line.
and i8 ser in agate type. YWngravings may head adver-
tisements ar the same rate per agate line, by measure-
menti, a8 the Jetter press. Advertisements must de
received at Publication Office as early as Tbursday
morning 1o appear in the foiiowing week’s issie.

Foot Power

Star » <,
Lathes o

Cross Feed

9 and 12 inch Swing.
New Designs. Novel Features.
Send for Catalogue B.
SENECA FALLS MFG. COMPANY,
695 Water St., Seneca Falls, N. Y.

ers l'nmers, Drnls Machine Shop
l.a i? hes,_’l‘oolsandSupplles
LATHE

20 LULVEHT ST., CINCINNATI, O.

FOOT POWER LATHES

For Electrical and Experimental
Work

Guasmiths and Tool Makers

General Machine Shop Work

‘Bicycle Repair Work

i i e
High Grade Tools
Correct in Principle
Elegant in Design
Superior in Construction

THE BEST FOOT POWER LATHES MADE.

LATHES. &

Catalogue Free.

CATALOGUE
FREC

W.F. & JOHN BARNES CO.

1999 RUBY STREET, ROCKFORD, ILLS.

guwmg, A.n:hlmmrc
ngineering, Yiumbing,
Enghsh Branches.

Correspondence School of Industrial
Sciencess SCRANTON, PA.

STARRETT’S .
IMPROVED SPEED INDICATOR.

-, Graduations show every revo-
lution, and with two rows of

GD ﬂguren,read both right and left
ft may run. Auxil-

Price iary split cap is made to slip over the
3150, pointed spindle to use on a center or
With Split Ppointed shaft.

Cap, 8$1.75. ¥~ Illustrated Catalogue Free.

The L. S Starrett C0. B8 Hos il APhOLMAass:
TATALOGUES FREE T0 _ANY  ADDRESS
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T0 BUSINESS MEN

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be overestimated. Its circulation
is many times greater than that of any similar journal
now published. Jt 20es into all tbe States and Territo-
ries, and is read in all the principal libraries and reading
rooms of tbe world. A business man wants something
more than to see bis advertisement in a printed news-
paper. He wants circulation. This he has when he ad-
vertises in the SCIENTIFIC AMERICAN. And do not let
the advertising agent influence you to substitute some
other paper for itbe SCIENTIFIC AMERICAN when se-

American,

[JuLy 6, 1895.

ELL DRILLING MACHINERY.

MANUFACTURED BY

WILLIAMS BROTHERS.
ITHACA, N.V.

§ DEEP OR SHALLOW WELLS, WITH.

STEAM OR HORSE POWER
SEND FOR CATALOGUE
WILLAMS BROS.JTHACA, N2}

WELLS —BY PROF. K.
G. Smith. A %\per on_artesian wells aa u source of
water supply. Essential geological conditions of arte-
sian wells. Some chemical features of artesian well
supply. Contained i SCIENTIFIC AMERICAN SUP-
PLEMENT. No. 943. Price 10 cents. 1'0 be had at this
office and from all newsdenlers.

Pumving Water by Comprossed A,

We take pleasurein announcing that by arrangements

made wit Pohlé, we are enabled to furﬁsh our
customers with the

POHLE AIR LIFT PUMP,

protected by numerous American and Foreign patents.

This department ot our business will be under the per-

sonal supervision of Dr. Pohlé, tbe inventor and pat’ee.

THE INGERSOLL-8 ERGEANT DRILL CO.
Havemeyer Building, 26 Cortlandt St., New "York.

ARTESIAN

CENERAL MACHINERY for
MINJNGTUNNELING.

ELECTRICITY AND PLANT GROW-
ing.—A paper by Prof. I.. H. Bailey. of Cornell Univer-
ity descnbmz and giving the results of a series of ex-

lecting a list of publications in which you decide it is for
your interest to advertise. This is frequently done for
the reason that the agent gets a .arger commission from
tbe papers having a small circulation tban is allowed on
the SCIENTIFIC AMERICAN.

For rates see top of first column of tbis page or ad-
dress MUNN & CO. Pablishers.

361 Broadway. New York.

AMERICAN PATENTS. —AN INTER-

esting and valuable tabie showinyg the number of patents
ﬁramed for the various subjecis upon which petitions

ave heen filed from the beginning down to Decemnber
31, 1894. Contained in SCIENTIFIC AMERICAN SCP-
PLEMKNT, No. 10022, Price 0 cents. To be bad at
this office and from all newsdealers.

A NEW PIPE WRENCH

Grips Quickly and Firmly, GALVANIZED
as well as other Pipe, and will Not Crush
it. Won’t lock on pipe. Does not
mar nut or highly polished
fitting. Other

featurea.
Dealers.

Send for Little Book, Free. LA
SAMUEL HALL’S SON, 229 West 10th St., New York.

An

“WDL‘JEHIHE" GAS ° BASOLINE
ENGINES, 3nd TRRAE

The * Wolvetlne" is the only re-
versible Marine Gas Engine on
the market. It is the lighteat en-
gine for ita power. juires no
licensed engineer. Abso-

s |utely safe. Manufact'd by

WOL\!‘EHINE MOTOR WORKS,
GRAHD I!AFIDS. %IGH.

BALL BEARING AXLES AND RUB-

ber Tires.—A paper read before the Carriage Builders’
National Convention, Philadelphia, October, 18M4, show-
ing the advantage to be derived from the use of ball
bearings and poneumutic tires in road vehicles. Con-
taned in SCIENTIFIC AMERICAN SUPPLEMENT, No.
992, Price 10 cents. To be had at this office and from

SUPERIOR TO COTTON WASTE
Endorsed by Fire Underwriters
Safe, durable, cheaper

Agents wanted
SN i e s

313 Walnut Street, Philadelphia, Pa.
7 f you want the best Lathe and Drill

GHUGKS

WBSTGOTT'S
Strongest
Great- A

and Durabil-
s : iy, Cheap and Accurate.
Westcdit Ch o.. ﬂncldn, N. Y., U. 8, A,
Ask for catalogue

RET anx A'.'l‘ C LUHBI.A EXPOBI‘NON, 1893,

NOW READY !

Seventeenth Edition of

Experimental Science

REVISED AND ENLARGED.
120 Pages and 110 Superb Cuts added.

Just the thing for a holiday present for any man,
woman,student, teacher, or anyone interested inscience.

In the new matter contained in the last. edition will be
found the Scientific Use of the Phonograph. tbe curious
optical illusion known as tbe Anortboscope, together
with other new and intere ting Optical Illusions, the
Optical Projection of Opaque Objects. new experiments
in Projecticu, Iridescent Glass, some points in Photo-
gr aphy, inciuding Hand Cameras, Cane Cameras, etc.:

vstems of Electrical Distribution, Electrioal Ore Find-
er, Flectrical Rocker, Electric Ci)lmes, How to Color
Lantern Slides, Study of the Stars, and a great deal of
other new matter which will prove of interest to scien-
tificreaders.

840 pages, 782 fine cuts, aubstantlall and beautifully
bound. Price in cloth, by mail. alf morocco, 8 5.

BT Send jor dlustr a!ed circuiar,
MUNN & CO., Publishers,
Office of the SCIENTIFIC AMERICAN,
361 BRUADWAY, REW YORK.

all new B,

VANDUZEN *3%* PUMP

Pumps‘?ny Kind ofn’.lqum'

Always in Order, never Clogs nor

zes. Every Pump Guaranteed.
10 SIZES.
200 to 12000 Gallons por Hour.
"1 to 875 each. Address

THE E, W, VANDUZEN 0,

102 to 108 E, Bscond Bt., Cincinnatl, 0.

AW TFABRLR

Manufactory Established 1761.
LEAD PENCILS, COLORED PENCILS, SLATE
PENCILS, WRITING SLATES. STEEL PENS, GOLD
PENS, INKS, PENCIL CASES IN SILVER AND IN
GOLD, STATIONERS' RUBBER GOODS, RULERS,
COLORS AND ARTISTS' MATERIALS.

78 Reade Street, - - - New York, N. Y.
Manufactory Established 1761.

The “Climax™ Stereotyper

**> Moulding Press combined,

for making perfect Cellnloid Ste=
veotypestobe usedin place of metal
stereotypes. Also for making Rub-
ber =tgmps. Should be in use in
every printing office. See ScI. AM.,
Dec. Send for circular to

THE J. F. W. DORMAN CO.
217 E. German St., Baltimore, Md.
nufacturers of

Ma
Rubber Stamps, Vulcanizers, Stereo-
type Machinery and Supplies.

BUY
TELEPHONES

That are sood—not ‘‘cheap things.’’ The difter-

ence in cost is little. We guarantee our apparatus and

glarantee our customers against loss by patent suits.
ur guarantee and instruments are BO'T'H (:O0D.

WEST'ERN TELEPHONE CONSTRUCTION CO,
440 Monadnock Block, CHICAGO.
Largest Manufacturers of Telephones in the United States

SINTZ GAS ENGINE CO.

GRAND RAPIDS, MICH,,

. 8. A.
Manufacturersofthe Sintz Stn.
tionary and Marine Gas and
Gasoline Engines. Esﬁecially
adapted for Boats and
Ligbting. Runs with manufac-
tured or natural gas— Boats and
lt}unches Prices within the reach

i = g;tum tﬁls Dapelx?we'
HELLO, CENTRAL!

Do you use telephones? [f so, we can_ glve
&‘ou just what you want. Our specialty is Blake
ransmitters. There is a * best ” in everytbing,
and ours are the best. We s\lpnlfv
telephones or all or any of the parts to construct
a telephone, Write for il)ust.mned catalogue.
P. R TELEP

0,,
131 Liberty St., New York.

per the effect of electrical 1llumination

upon the gmwth of plants. vbamed in SCIENTIF10

AMERICAN SUPPLEMENT, Nos. 990 and 991. Pricelu

l(jsenn; each. To be had at tbis office and from all news-
ealers.

“Pacific” & “Union”

Gas & Gasoline

ENCINES.
Marine and Station-

to7hh,
r imple, ﬁ.o-
mim

49th
Philadelphia, Pa.

AMERII}AN GAS FURNAGE 00.
of EL1ZABETH, N.J., PATENTEES OF
A Complete System for the generation of a

CHEAP AND PERFEGCT FUEL GAS.
GAS BLAST FURNAGES,

for all kinds of Mechanical Work,
HIGH PRESSURE BLOWERS, ETC.
¥ IUustrated Catal on
Address, S0 NASSAU =71 ltEls‘.'l‘.

I\ EW YORK.

ROBERT POOLE & S0n CO.

ENCINEERS & MACHINISTS.”
TRAHSM SSIU[‘I MACHINERY

MAGHINE MOULDED GEARING

SPECIAL FAGILITIES FOR THE

HEAVIEST CLASS OF WORK

BALTIMORE, MD.

SCIENTIFIC AMERICAN DYNAMO.
Description of a plain shunt-wound dynamo of simple
construction, capable of squlyina a current of from 60
10 75 110-volt incandescent lamps, or of belgi; usedas a
h. p. motor. Tbis machine was constructed especially
for the benefit of the readers of tbe Scientific American,
by Mr, shop, of New Haven, Conn. It is de-
slgned to meet the wants of mechanics and amateurs
0 deaue to construct a simple dynamo for their own
who do not care to enter into the subject scien-
tiﬂcdly ‘With 24 illustrations. Contained in ~CIENTIFIC
AMERICAN ~UPPLEMEXNT, No. N65. Price 10 cents. To
be had at this office and from all newsdealers.

CLARK’S PATENTED ———=m
Rotary Upholstery Brush.

Moth Exterminator. For cleaning Button
Indentations in Furniture, Carriage Linings.
live where this brush is

Mnttresses, etc. “No mo
used.” Egents wanted everywhere. Sample by mail, 650
cents. PHI, S & CO.. Sole Ow ners,

180 Washiungton Slreet, Boston. Mass,

I QRIS NLESZH e

MANUFACTURER OF
Brass, Iron.Steel & German Sliver
208 Quarry Street,
Philadelphia, Pa.

ISCREWS
ELECTRICAL PHENOMENA ILLUS-

trated by Apglled Hydraulice.—Mr. G. Claude’s method
of applying the movements of water to illustrate a few
of the frst princicles of electricul pbenomena in such a
way a8 to enable the student to better understand and
the tutor to explain them. Witb 14 illustrations. Con-

tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
Pricel0cents. 1'0 be had at this office and from

MORSE um\fgm Hﬂ,,[,mBLE

979.
all newsdealers.

THE LARGEST AND MOSTCOMPLETE
LINEOF DRAUGHTING ROOM FURNITURE
MANUFACTURED BY

MURSE MACHINE CO.ROCHESTER NY

Chain

COAL MINING and

13~ Sead for lats Cataloaus “G.»

BELTING of Various Styles, ELEVATDRS CONVEYORS,

HANDLING MACHINERY.

The JEFFREY MANUFACTURING CO,, COLUMBUS, O.

Branchas CEIcAQO—BRW YQRK.

© 1895 SCIENTIFIC AMERICAN, INC.

BREAKERS

4«-.1;”.- RCH'
" MININ n"ﬂ”. f'lF,,

GATES IRON WORKS

ROC u
OFIE
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RY

How Tu Make a Dynamo

OR MOTOR. ¥ hume gmwer size, illustrated with
full working dmwinn Trevert. Price 10c.
Bubier Puhllsllhm: Co., Lynn, Miiss,

They All Like It.
The Ladies Like It.
So Do The Men.
Children Enjoy It.
Laymau Pneumatic Boats.
¥ See Sc1. AM., May 18,1895, =
Send dc. im stamps for our hand-

somely illustrated catalogue.
Address H. D. LAYMAN,

851 Broadway, New York.

- - THE - -

& ESTABLISHED 1845.

The Most Popular Scientific Paper in the World
Only $3.00 a Year, Including Postage.
Weekly--52 Nnmbers a Year.

This widely circulated and splendidly illustrated
paper is published weekly. Every number contains six-
teen pages of useful information and a large number of
-original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions, Novelties in Mecbanics, Manufactures,
Chemistry, Electricity.Teleerapby. Photogranhy. Archie
tecture, Agriculture, Horticulture, Natural History,
etc. Cowmplete list of Patents each week.

Terms of Subscrintion.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year -52 numbers—
postage prepaid, to any subscriber in the United States,
Canada, or Mexico, on receipt of ‘I'hree Dolluvs by
the publishers; six months, $1.50; three montbs, $1.00.

Clubs.—Special rates for several names, and to Post-
masters. Write for particulars.

The safest way to remit is by Postal Order, Draft, or
Express Money Order. Money carefully placed inside
of envelopes, securely sealed, and correctly addressed,
seldom goes astray, but is at the sender’s risk. Address
all letters and make all orders, drafts, etc., payable to

MUNN & CO. 361 Broadway, New York,

—_@—
Scientitic Qmerican Supplement

This{is a separate and distinct publication from THE
SCIENTIFIC AMERICAN, but is uniform tberewith in
size, every number containing sixteen large pages full
of engravings, many of which are taken from foreign
papers and accompanied with translated descriptions.
THE SCIENTIFIC AMERICAN SUPPLEMENT is published
weekly, and includes a very wide range of contents. It
presents the most recent papers by eminent writers in
all the principal departments of Science and the Useful
Arts, embracing Biology, Geology, Mineralogy, Natural
History, Geography, Arch®ology, Astronomy, Chemis-
try, Electricity, Light, Heat, Mechanical Engineering,
Steam and Railway Eneineeriog, Mining, Ship Building,
Marine Engineering, Photography, Technology. Manu-
facturing Industries, Sanitary Engineering, Agriculture,
Horticulture, Domestic Economy, Biography. Medicine,
etc. A vast amount of fresh and valuable information
obtainable in no other publication.

The most important Engineering Works, Mechanisms,
and Manufactures at home and abroad are illustrated
and described in the SUPPLEMENT.

Price for the SUPPLEMENT. for the United States,
Canada, and Mexico. $5.00 a year: or one copy of the
SCIENTIFIC AMERICAN and one copy of the SUPPLE-
MENT, both mailed for one year to one address for $7.00.
Single copies, 10 cents. Address and remit by postal
order, express money order, or check,

MUNN & CO., 361 Broadway, New York.

Building Editiow,

THE SCIENTIFIC AMERICAN BUILDING EDITION is
isbued monthly. $2.50 a year. Single copies, 25 cents.
Thirty-two large quarto pages, forming a large and
splendid Maerazine of Architecture, richly adorned with
elegant plates and other fine engravings; illustrating the
most interesting examples of modern Architectural
Construction and allied subjects.

A specialfeatureis the presentation im each number
of avariety of the latest and best plans for private resi.
dences. city and country, including those of very mod-
erate cost as well as the more expensive. Drawings in
perspective and in color are given, together with Floor
Plans, Descriptions, Locations, Estimated Cost, ete.

The elegance and cheapness of this magnificent work
have won for it the Largest Circulation of any
Architectural publication in the world. Sold by al
newsdealers. $2.50 a year. Remit to

MUNN & CO., 361 Broadway, New York.

&——
Lxpor tion
xport Editio

of the SCIENTIFIC AMERICAN, with which is incor-
porated ““LA AMERICA CIENTIFICA E INDUSTRIAL,”
or Spanish edition of the SCIENTIFIC AMERICAN is pub-
lished monthly, and is uniform in size and typography
with the SCIEXTIFIC AMERIOAN. Every number con-
tains about 50 pages, profusely illustrated. Itis thefinest
scientific, industrial export paper published. It circu-
lates throughout Cuba, the West Indies, Mexico, Cen-
tral and South America, Spain and Spanisb possessions
—wherever the Spanish language 18 spoken. THE Sci-
ENTIFIC AMERICAN EXPORT EDITION bas a large
guaranteed circulation in all commercial places through~
out the world. $3.00 a year, postpaid, to any part of the
world. Single copies, 25 cents.

§ Manufacturers and others who desire to secure
foreign trade may bave large and handscmely displayed
announcemen®s published in this edition at a very
moderate cost. Rates upon application.

MUNN & CO.. Publishers,
! 361 Breadway, New York.
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