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Founded by fWI o_z_t?ww_ Carey, 1785,
HENRY CAREY BAIRD & CO.

INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS

810 Walnut St., Philadelphia, Pa., U.S.A.

§¥ @Our New and Revised Catalogue o f Practical and -
Seientific Books, 90 pages, 8vo, and ourother Catalogues
and Circulars, the wlmle covermg every branch of 8ci-
ence applied to the ai, ree and free of postage
to any one in any pzu't o Lhe world who will furnish his
address,

For the Pictorial and Literary Presentation of
the Events of the Day

Harper’'s -2«
Weekly

TAKES THE LEAD.

In addition to its many other attractions, illus= :
trated records of the achievements in

~-o SGIENCE AND ART o~

form a notable feature. During 1894 there have
been capital articles on such topics as:

L)

3
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Chicago Drainage Canal.

Recent Excavations at Dashur, Egypt.
Gold Mines of Colorado.

Need of a National Health Board.
Electrical Industries.

Cleansing the Streets of Paris,

Constant advancement in excellence is the chief
guide in the direction of HARPER’S WEEKLY,
and, with almost boundless resources, it will con-
tinue to treat every scientific event of public in=
terest comprehenswely and at the shortest notice

NEwW YORK CITY.

T he L eading Religious and Literary
Weekly Newspaper of
the World.

The past record of THE INDEPENDENT is an
earnest of what it will we in the future. .

It maintains a high standard from year to year, and :
furnishes a newspaper unsurpassed in the variety,
quality. and quantity of the literature it offers in the
representative character of its contrisutors, and in
the wreadth, awility, and vigor of it editorial discus-
sions.

During the past year THE INDEPENDENT has
printed 1050 columns of reading matter, equivalent in
octavo volumes to Bancroft’s complete ‘ History of
the United States” twice over, with three volumes to
spare.

It has printed during the same time over 200 original
poems, from the pens of the leading American, English ;
and Canadian poets.

It makes a specialty of short stories for old and
young—bright, readable ones of unexceptionable tene 1
and literary merit.

It gives a complete religious history of the times in
additien te full reports of all important religious
assemblages at home and abroad. It prints fresh letters
from all mission fields throughout the world.

There is no weekly newspaper printed in the English
anguage s0 instructive, so necessary, and useful to
all classes and conditions of society as THE INDE-
PENDENT. ’

It makes its terms of subscription so favorable that
few people have any excuse for not reading it hawit-
aally.

Terms of Subscription:

One Month - - - - - - - $0 26
Three Months - =~ - « - - 075 .
Four Months - - - - = = - 1600 |
Six Months - - . - - - - - 1850 :
Nine Months -« - - - - - - 225

®ne Year - - - - = = - - 30 |
In Cluws of Fiveormore, each - -~ - 20

Specimen copies free.
“TRIAL TRIP,”’ One Month, Twenty=five Cents. |

THE INDEPENDENT,
130 Fulton Street,

NEW YORK.
. E;

P. ®. Box 2781.
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HEELS. MODELS & EXPERIMENTAL WORK_SMALL MACH|

TYPE WHEEL CHINERY
NOVELTIES & £TC: | NEW YORK STENCL WORKS 100 _NASSAU 8T N-V.
14 KARAT Sox2
PLATE.
[1:] CUT THIS QUT and send itto

us with jour name and address
and we will send you this beautiful
geld finished wstch by express for
examination. You examine it at
the express office, and if yeu think
it a bargain pay oursample price
$2.75,and it isyours. Itismagni-
ﬁcentl\ engraved and equal In
appearance t0 a genuine Solid
Gold wateh. A guarantee for5
vears and beautiful gold plate
chain and_charm sent free with
every watch, write to.day,thismay
not appearagain; mention whether
you want gents’ or ladies’ size.
'THE NATIONAL MFC.
MPORTINC CO..
334 Dearborn St., Chicago, 111

& Mention the S8CIENTIFIO Ammm.

: sheet metal,

1$24. An 8 Ltght 6 ¢, P‘. 110 Volt Dynamo

To introduce our Dynames
and Motors of larger capaci-
ty and gain the confidence of
the public, we place on_the
market a high grade machine
retaining a. e special fea-
tures of larger machines.
Durable. efficient, compound
wound, self-m]mg finely fin-
ished. Platiug Dynainos.
all sizes.

& Send for ('zr('ulcha 22
ROTH & K«

32 Market St Chxcago Ill

ARTESIAN WELLS —BY PROF. E.

G. Smith. A paper en artesian wells as a seurce ef
water supply. Eassential geelogical conditions of arte-
sian wells. Some chemical features ef artesian well
supply. Centained in SCIENTIFIC AMERICAN SUp-
PLEMENT. No. 943. T'o be had at this

Price 10 centa.

: oﬁice and from all newsde-n]ers

Manufacturers of everything needed for

ARTESIAN WELLS

foreither Gas, @il, Water, or Mineral Tests,
. Boilers, Engmes, Pipe, éordage, Drilling

Tools, ete. ilria'd caraiogue, pruce hsts,
\.~> ad discount sheers on request.
Pittsburg, 011 City aud Bradford, Pa. i
JAMES LEFFEL & CO.,
to play whist wilhout the

Also, 32 Cortlandt 8t., New York.
Springfield., Ohlm U.
elmnent of chance is with the

TURBINE WATER WHEELS.
CHICAGO

LA

Send_for Pamphlet.
The Only Right Way

‘They arene lar%er than ordinary card cases
—are built en the simplestprinciples—durable and very
handsome—not at all like the other unwieldy and com-
plicated contrivances. Setef12boxes,$5; including 12
packsof enameled playing cards, $7. ﬁlxpre ss prepaid.
Sample box with cards in, 25c.
Circular and complete price list sent free

A H. WOODWARD, 852 Caxton Bldg., CHICAGG

AT( MACHINERY.

rovanl,  Cowplete plants furnished  Jos, (L
LV, LA Buttonwnod Btreet, Philadelphia, Pa.
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MESSRS. MUNN & Co, Solicitors

[ of Patents, have had nearly fifty
yeary’ continuous experience. Any |
one may quickly ascertain, free, |
whether an inventien Erobably is
atentable by writing te Munn & Co.

ommunications strictly confiden-

ial. A handweok ef patents and
how to obtain them sent free.

PATENTS!

taken through Munn & Co. receive
special notice in the Scientine Aner-
ican. This splendid weekly paper
elegantly illustrated, has the 1arges€
circulation of any ‘scientific work.
$3 a year. Specimen copies free.
Address MUNN & Ceo.,
New York, 36l Broadway.

PREVENTS qdisease, waste, pilfer-
ing of seap, clogging of waste pipes,
stain of markle, uncleanly soap dish.

AFVFORDS each user fresh, dry
pure soap,

I'he only Clean, Savitary, and Safe
way to use soap.

Manitary Soap Vase Co.,
Aquoduet Bmg, ROCHLSTFR, N. \

ANY IDEA IS WORTHLESS

unless perfect-
ed. Ican make

yg}l a 1iodel or menufecture. Write. Terms very reason- ;
e

TCHC.CK Watertown, Conn.

“BCLIPSE” GRAVER DRILL & T0OL SEARPENER

For holding tools of every
el descméptun, or sharpening.
~ Adjustable 10 any angle. Most

E‘rnsahle toul for the purpese.
P ools last lenger, retaining ac-
curate cutting edges at all times.
Prlce 73,
& Send for -illustruted circular,
E. I's BOWMAN & Co0
20 to 36 (‘hestnut St., Lancaster,
frs. of Engravers
Watchmakers and Jewelers’
Tools and Supphes
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REGE'VER S SALE will of the Stark Machine

and Tool Co., including real estate, tools, machin-
; ery, patterns, etc. als) thousands of doliars of orders en
hand., This Elaut is lecated at the corner of Hudsen
and Seventh Sts , Buffalo, N. Y., and consists of a four :
! story brick bulldmg fully’ equlppedfor the manufacture
of tinner’s machines and tools, machinery for working
resses, dies,etc. The factory is now in
O)eratmn and all information m reforence to same
celfully given. Address M AR, NEWELL, Re~
celver, cor. Hudson and S Aventh Stas., Buﬂ‘a]o. N. Y

New Friction Disk Drill.

FOR LIGHT WORHK.
Has these Great Advantages:

The speed can be instantly changed trom 0 to 1600
without stopping or shifting belts. Power applied
can be graduated to drive, with equal safety, the
smallest or largest drills within its range—a won-

-rful ecobomy in time and great saving in drill
i brelkage Send for catalogue.

W. F. & INO. BARNES CO.,
]‘19‘1 Ruby St., Rockford, I11,
MOD ELS of EI.E("I‘R l(‘AL AmJ aratus or
Appliances made frem Drawines,

LoCUISVILLE ELECTRICAL WORKES, LOUISVILLE, KY.

The Bailey Automatic Bicycle Brake

is as quick in action as thought it-
self. So unobtrusive. the rider
would never knew he had it were it
not for the instant and effective aid

ives him when wanted. BAITLEY
M G. CO., 207 S. Canal St,, CHICAGS.

Il GRABE ONLY. Warranted. Contract-
ors desiring a trustworthy Jack Screw. ad-
dress RUMSEY & CO., Litd., Seneca Falls, N.Y.

practical,economical and indis- '

The entire plant and goed .

Study Electricity at Home

Wy our correspondence method, with FR EE APPARATUS.
Terms lew. Cat. fr.

VENETIAN IRON HALL LANTERN,

Qo HEhET paGA AND 7 mUAER SGUART.

With Bracket Hook and Lamp.

¢Opalescent
Soft Hued
Radiance.””

X.P-P.

Express prepaid to
any express office in
the United States.

Remit by
™ . Draft or 5 0
lore Designs. Money
Our Booklet Order. a2
vfi‘rl?lsa:;: o We also sell the
A F.WEED & CO. Toolsand Mate-
106-8 LIBERTY 8T. rialsto make this
NEW YORK. work yourself.’

MA(‘HIN ES Corliss Engmes. Brewers’
and Baottlers’ Machinery.
\11«‘\}. {26, N Clinton Street, Mxlwaukee, Wis.
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METAL nnd v}gmn
n “SCROLLSAWS,
MOR'IISERS,
LATHES, FORMERS,

CIRCULAR SAWS and MAGHIHEHYI

Weecarry in Stock all the

LEADING Foot Power

Machinery
ARND

wie VERY LOW PRIGES!

Send 4 cents for large lllus. Catalog.
THE WILKINSON CO.,
83 Randolph St., Chicago

VOLNEY W. MASON & CO.
FRICTION PULLEYS, CLUTCHES, au¢ ELEVATORS

PROVIDENUE, I{ 'I.
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MACHINE. FULL

MAXIM'S FLYING

Maxim recently prepelied through the air with marked
‘success With 12 illustrations.
| TIFIC AMERICAN SUPPLEMENT, No. 976. Price 10

9
cents. ’1‘0 e had at this officeand frem all newsdea\ers

The Most Usefnl Tool in any Shop is the

RIVETT BLAB;I'HE

= BOSTON. MASS,, U. 8. A,
Anybody interesied, write
— particulars.

dat the World's Colwnibian Ianaszuen.

NTIN
Machmer!,Tuols, OUTF I T

Inks and Type.

|GOLDING & CO.,BOSTON,MASS.

.Don’t Kill Yourself

PLING.
HARM LESS SMOKER CURE

It retaing all the flavor and enjoy-
'nt of smeking a eigar wnhcut]thye
Can be used for cigarette
and makes it absolutely
as It prevents inhaling;
te quit the habit when
Send for free circular
en if you are skeptical.
RVYERSON D. CATES,
B. 1205. 108 La Salle st., Lhu.ago

Send lﬂc for
Catalogues.
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' Sendt‘n W.GARDAM, i

LECTURERS + 58 Ann Street, New York,

for Lantern Slides, From original susject, 75 cents
each; from own negative, 40 cents each.

DEA NESS & HEAD NOISES EURED

b INVISIBLT. Tubular Coebioos. Havwe het
maoTe

o

0 ’u:JdHEARm“ than all other

A Help eary wy prosses o
23 3-Bieay, NY. Bnnkul’;muth FRE
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frentlemen, weing ar selling
“Qld Reliable Plater.” Only
practical way toreplate rusty and
worn knives, forks, spoons, ete;
quickly done by dipping in melted
metal. No experience, polishing
or machinery. Thick plate at one
| operation; Jasts 5to 10 years; fine
finish when taken from the plater.
Every family has plating to do.
Plater sells readily. Profits large.
‘W. P. Harrison & Co.. Columbus,0.

sell
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ARBACHA&CO, 809k ilbertSt Pria.Pa.
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\cleutlﬁc Machinist, Clevel'd, O. :

THE VILTER:

: | AMENICA

descriptien of the remarkable anmranus which Mr.

Contained in_ SCIEN- '

ELECTRICITY

Mechanics, Steam Engineerin; 1{ Meclmmcal
Drawing, Architecture, R. Bridge
Xngineering, Plumwing, H.ea.mng, Mining,
English Branches. Send tor free circular,
stating subject wish to study or your trade.
Correspondence School of Industrial
Sciencess SCRANTON; PA.
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AGENTS WANTED biete Housvoesper. New
lan. Three hundred per cent. profit. RI(‘HARIN.N
g . 82 Re.xde Street, Nuw Yurk.

Wimshurst Machines

8,16 and 60 Light Dy-
namo Castings,

Simple and other SCIENTIFIC
AMERICAN Motor Castings.

ENGINE CASTINGS,
TELEPHONES,
L Send stamp for catalogue.
PALMER BROS.. Mianus, Conn

wINCUBATORS.

fhe: Tproved, SELF REGULATING,

Tards B “Oid Reliable’ has no superier.
High 3, World’s Favorita, € Cents in atumps for
o E new 112 page Poultry Guide awd Catalogue
Ulnan gl for 1595, Poriry yom Prorr made

plain, Address, RELIABLE INCUBATOR
ANY BROODER CO., Qouiney, Inis
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v USE GRINDSTONES?

If s0, we can supply you. All sizes
mounted and nnmmonnted. always
“* kept in stock. Remember, we make a
specialtyof selecting stones for all spe-
cial purposes. & Ask for catalogue.

The CLEVELAND STONE ¢co0,

24 Floor, Wilshire, Cleveland, O
E 1.0t I'll l)l' J.( iu BOAT:S. A C.L-
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Typewriter
*“Trial Proves It

<
{1ur machine 18 righf—go is

u priee and our terms,
- for sgmple af (% l)mr
e ang Catalogue * K,?
MATIONAL TYPEWRITER CO.,
23d & Arch Streets, Philadelpbia, Pa.

. SAFETY THRUST COLLARS

=OLID AND SPLIT.
Of character and at price to sait
the most critical buyer. Dealer
in shafting will eimsult their',
interests in writing for Price \ L

1 Disrfmlnts
3 s Gouverneur, N Y.
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12,500 Receipts. 708 Pages.
Bend in Sheep, 86,

Price $5.
Halj-Morecen, $6.50.

This =xplendid werk centains a careful compilation of
the most useful Receipts and Replies given in the Notes
and Queries of correspondents as published in the Nci-

entific Awerican duringthe past fifty years; together
with many valuable and important additions.

Over Tweive Thousand selected Receipts are
here collected; nearly every branch of the useful arts
Being represented. It is by far the most comprehensive
volume of the kind ever placed wefore the public.

The work may beregarded as the product of the stud-
ies and practical experience of the ablest chemists and
workers in all parts of the world; the information given
®eing of the highest value, arranged and condensed in
conmse form convenient for ready use.

Almost every inquiry that can be thought of, relating
t0 formule used i1: the varieus manufacturing indus-
tries, will here be found answered.

Instructions for working many different processes in
the arts are given.

Those who are engaged in auny branch of industry
probably will find in this book much that is of practical
value in their respective callings.

Those who are in search of independent Business or
employment, relating to the home manufacture of sam-
ple articles, "will find in it hundreds of most excellent
suggestmm

§&F™ Send SJor Bescriptive Circular.
MUNN & CO., Publishers,
SCIENTIFIC AMERICAN OFFICE,
361 Broadway, New York.
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