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Founded by Mathew Carey, 1763,

HENRY CAREY BAIRD & CO.
Industrial Publishers, Booksellers, and Importers,
810 Walnut St., Philadeiphia. Pa.. U. S, A.
§F~Our new and Revised Catalogue of Practical and
Scientitic Books, 8¢ pages, Svo, and our other Catalogues
and Circulars, the whole covering every branch of Sci-
ence applied to the Arts, sent free and free of pestage
t%g.ny one in any part of the world who will furnish his

address.

THE

Popular Science Monthly

FooEL 1RD2.

A Culture that lacks Science is a one-sided Culture,

THE POPULAR SCIENCE MONTHLY is the one periodi-
cal that gives access to the scientific culture of thetime,
and it will in the future represent scientific thought and
achievement even more fuT;' than it has in the past.

Volumes XL. and XLI. The valuable series of illus-
trated articles on

THE DEVELOPMENT OF AMERICAN
INDUSTRIES SINCE COLUMBUS,

now running in the MONTHLY, will be continued into
the coming year. There have already been published
three articles on The Woolen Manufacture, by S.

ORTH ; four articles on The Making atf Iron
andtwoon The Making ot Steel, by W. F. DURFEE.
‘The first of two articles on American Pottery ap-:
pears in the December number. All of these are pro-
fusely illustrated; and similar papers on The Cotton
Manufactnre, by EDWARD ATKINSON and Gen, W.

DRAPER; Piano-Making, by DANIEL SPILLANE;
GlnwsaMaking, by Prof. C. HANFORD HENDERSON;
and on 'I'he Lenther, silk, Paper, Agricultura
Machinery, and \lnnc) Bmldmg Industries will
appear in course. Hon. CARROLL D. WRIGHT will con-
tinue his incisive Lessons trom the Ceusuws. Dr.
ANDREW D. WHITE will contribute some concluding
papers on I'he Warfare of Science, and there will
be occasional articles from Hon. DAVID A. WELLS and
from DAVID STARK JORDAN, President of Stanford
University.

Twenty years ago our first number was issued with
the following statement: “ THE POPULAR SCIENCE
MONTHILY bas been started to helponthe work of sound
public education, by supplying instructive articles on
the leading sub]ects of scentific inquiry. It will contain
papers original and selected, on a wide range of sub-
{ects from the ablest scientific men of different coun-

ries, explaining their views to non-scientific people.”
This task has grown larger and more important with the
continual growth of science, and thescopeand resources
of the MONTHLY have been correspondingly widened.

No pains will be spared for its adequate performance in '

the future.

EDITED BY WILLIAM JAY YOUMANS.
$35.00 a Year ; 50 Cents a Number.

D. APPLETON & CO., Publishers,
1, 3 nml 3 Band i, New York.
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20, SPENT FOR POSTAGE MAY SAVE YOU MANY DOLLARS.
“TRY us!”

H. DUDLEY COLEMAN MACHINERY CO.,

LIMITED.
NEW ORLEANS, LA., U. S. A.

DELIVER BTEAM ENGINES AND BOILERS SIX TO TWO HUND-
RED HORSE POWER AT ANY RAILROAD DEPOT IN THE UNITED
BTATES, SHIPPING EITHER FROM NEW ORLEANS, LA. OR
DIRECT FROM OTHER WELL KN®WN FACTORIES.

OUR “ELECTRIC PLANT”

RICE %35.0
Consxsts of an Tlectric Motor, Elec- ;
. tric Battery, and Family Medical
Apparatus. Enrtirely new.
child can handie it with perfect
safety.
and the most scientificinvention °
of the age. Sendfor circulars.
o The Nowotny Electric Co.
82 East Pearl Street,
Cmmnnatl Ohio,

|0c.

MONTHa ON TRlAL” FOR

Bubier’s Popular Electrician.

An illustrated monthly journal
for the amateur, experitaenter and
public. BU

ARTESIAN

Wells, Oil and Gas Wells, drilled
by contract to any depth, 'from 50
to’ feet. We also munufac-
ture and furnish everything re-
quired to drill and complete
same. Portable Horse Power
and Mounted Steam Drilling
Machines for 100 to 1,080 feet.
Write us stating exactly whatis
% required and send for illustrat-
. edcatalo&ue. Address
PIERCE ANMTESLAN & OIL WELL SUPPLY CO.,
#0 Ill:'. AVER STREET, NEW Yom(

At a vrice to sell, The magic 150
shot, beautifully polished and
nickel plated, metal frame, brass
oarrel and walnut finished stock. The handsomest and
strongest air gun made. Every time you work the lever
you load a shot into the barrel. If yourdealer mll not
supply you, order style A from Plymouth An ifle
(,0., Manufﬂ.cturers Plymouth, Mich,, U. S. A

NEW VICTOR, No. 0
{Electroplating Dynamo

- plating. Gives a current of 10

= Plete sets of electroplatin
4 Apparatus. Send 2-cent

stamp for illus, catalogue, i
THOS. HALL, 19 Bromfleld

. St., Boston, Mass., Mfr. &
* Dealer in all kinds of Optlcal
Electncal &Chemical Supplles

'WOOD WORKING MACHINERY

#or Veneer, Fruit Packa e and Barrel works.

Tumdle, Spoke and Turning Factories.
l E. Merrltt \l " Iun(.n 8 sy Lockport, N, Y.
logs usic and .

‘W.STorY, 26 Central St.Boston, Mas$

ror our Iist of 19 Cnta-
of M

ELECTRIC POWER APPARATUS

FOR EVERY VARIETY OF MEOHANIOAL WORK.
SAFE, SURE, RELIABLE.

ESTIMATES FURNISHED. SEND FOR CATALOGUES.

THOMSON-HOUSTON MOTOR CO.,
620 ATLANTIC AVENUE, BOSTON, MASS.

DRAUGHTSMEN VOLNEY W. MASON & CU.,
[ ol SEND roacATAwGUEeVFYngTAgsgmsgw FRICTION PULLEYS CLUTCHES and ELEVATORS

HNGERS IND COUPLINGS wew  iTES

COMPLETE STOCK OF
Double Brace, Self-Oiling, Adjusta-
ble Ball and Socket Hangers,
Pillow Blocks, Post
Hangers, Etc.

Van Duzen’s Pat. Loose Pulley Ofler
Highest Indorsements,
knviable Reputation,
Scientitic Pedigree.

A two years’ test by conservative
manutacturers of national reputa-
tion has shown it to be the oniy per-

use. Prices very reasonable.
for our * Catalogue Number53.”
VAN DUZEN & 'J.‘IFT Cineinnati, O

An Elcetrical Educutor, |

UBIER PUB. CO., Lyun, Mnu.‘

Ediaon Pabont Compmonsion Unuuling.

EDISON GENERAL ELEOTRIO GO,
SCHENECTADY, N. Y.

¥ SPENEE‘E’»E“‘

HaRTFORD € OHRN,

$I0 00 to $50.00

in:'.

per night. A
1;_" ' u."rl pro-

while
Mauzic Luuterus and Yi u’“-. Uf unpul.\

RNO FINE GRAY {RON ALSO STEEL

[a dligznes anoapphoai;; ol oupt
" CASTINGS FROMSPECMLTEHNS Mathrmat:cul, ot ersrcﬁ}ﬁ:lur-n.] B ]xl‘lli"]"]]“ i,
FINETINNIN(;J ~— PAT <) BRI [\]ANA S5 E, 5% Madison . l.hi{'agn, I,
osvun &co { AFAn
FINISHING . IN )l _— ———
u-:meu AVE. X AMEAICAN ST FHILA. ¢ © ANDXL

RAILWAY & STEAM FITTERS §UPPLIES

Rue’s Little Giant Imjector.
SCREW JACKS, STURTEVANT BLOWERS. &¢.
JUHN S, UKQUHART, 46 Cortlunde St., N. ¥,

The Sebastlan May Co.

Improved Screw Cutting

Fowor b T ELESO

H Drill Presses, Chucks, Drills, Dogs,
| and Muchinists’ and Amateurs’
i

—samimeest. The Best Foundation for Plaster
of uny kind 4t samme money.
Do ines sfrepogth il i
e Leredng, sie S
eb hed eatie, Nailaade k
H. W. Jenkins, Willizmsport,

Toastein Aty of the Jb L] mheathoage Togl

Outfits. Lathes on trial. Cata=

logues mailed on application.

163 to 167 Highland Ave., =3
SIDNEY, OHI10.

After bei_rrg on the Market ml_='i-v_e—?ears

The “ ACME ?? still Leads!

Sizes One, T'wo. Three, and Four lorse Power. Arranged for either NATURAL GAS
or Kerosene Oil fire, as ordered. No extra insurance reguired on account of the oil fire.
Send for catalogue &iving tull particulars and prices.
Aemn Autematic Sete r
Engine —* - tabgniep.

THE oAFESTMIIST DU RARLE & ECONOMICAL METAL EVEROFFERED FOR va-
1005 MECHANICAL USES.HIGH EST AMTEFRICTIONAL QUALITIES, INDIGFENSH
BU.E FOR ELEGTAIGAL WORK. EUREMA TEMPERED COPPER 0. HORTH EAST, P!

PERED COPPER :

HARRISON CONVEYOR'!

=
d_ COHYEYOR.

Handling 6rain, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds, &¢.
Sendfor |BORDEN, SELLECK & CO., § ma$okors, § Chicago, Hll

STEVENS PATENT SPRING DIVIDERS
Leader, No. 75. Price, by muil, pos paid.
2}4 inch..... $0.80 | 4 inch..... i‘g g‘g | g nch... . .$L.00

W:{:
bligraph

Address? The Amer/can ert/ng
Machine Co., Hartford, Conn.;
New York Office, 237 Broadway,

INVENTIONS Fractical'y DEVELOPED

Diruwwirgrs, Pattern Makime, Fxperl:oental and Fine Ma-
liree \\-cuk of all kinds. MILLIKE L\ D AMOLH,
1A 155 Cedar Street, near Wesd street, York.

You are qulte welcome to write us az any A
time about improvements which you can ™™
suggest on our tools.

Ideal and Leader Sprma Calipers and Di=

viders, Ideal Surface Gauges, Depth Gauges,
and Flne Mmachinists’ Tools.

liu errated catalogue free to all.
S’I‘EV ARMS T L
0X ‘w, Chxcopee Falls, Mass.

* Winans ANT) MCRUSTATION POWOER
¥ WUR'B_{ILEHI (MP OUND FOR REMOVING

Ci.,

QILERS. ching
WILL SAVE ITS COST IH FLEL AND RIFPAIRIN G,

PEERLE

FISTON AMD

PAGKING. B

Suited for go!ld, silver, or nickel .

volts. Runs 5 gallons of solution. '
Price, complete, $30. Com-,

VALVE ROC - —_—
LM, oON F
PAMAGN O T g  CTI S TAL B §o Motors & Dynamos,
5'%’}?‘*:NESLEZCEFSCF%“EM:‘%"N]EGEEFTUR- S &% FOR ALL COMMERCIAL USES.
. Hy STelllf Special Reversible Elevator
SaNM FRANCISC O, CAL. 1= l’ Motors, A utomatic Motors fer
-‘E-'if Church Organs, ELECTRICAL
— - - APPLIANCES.
u h T W A Wondeock, Wi- 1| & v i 0.,
LEARN WATCHMARIN hma, Minn, Wina e Wl 3 Kevstone Electric Co

14th and State Sts., Erie, Penn

BXCELLENT BrLAck COPIES, only equaled by Litho-
phy, of am,rhmq a0ritten or drawn with anz/ Pen by

gra
Lhe Pdtent, 0 o Y

NEW PETROLEUM ENGINE

MANUFACTURERS WANTED.

?pe(‘lmens
Ten Eyck & l'nrller, 66 Pine Street.New York \
The inventor of a new Petroleum Engine, common

s DUE}BEB 3 HILL; l‘EEGPEAXngESS- 1 Petroleum, witk very small consumption and of the
. Tea f,

o ti greatest slmpleness and durability, practically working
ORDVE&gLXJ;?F néﬁf I since a long time, intends either t0 sell the same to a
Genui T lid Sil - machine manufactory or to dispose of the right of man-

enuine Dueber, solid Silver  yfacture on royalty. ~ Apply to

97 rlm Watch, ljlleuvy 3 ozd Dust |
41, flh ETLTTUTE 1t
' saowa hecs of casey warmnated % | EMIL GAPITAINE, EILENBURG,
BH“REES weAr t3:.)11\F11ﬂ~r1’urz}03i,urs
Vitted witi gur fioe full platedruby Province o f daxony. Germany.
PRE- Jeweied moverment.  Watehes
PAID gold ut 91b grive no hefberros

el L We rend watch C 0. I
yoiL evamine it at cxpress
cifiee if watisfoctory ‘J&y
), apent 83, 97\hrguy ng

lsTm TYPE FOR TYPEWRITERS

Stencils, Steel Stamps, Ruboer and
Metal T'ype Wheels, Dies, etc.

111 Madluug 5t Lh.l.l:uso,lﬂ

L U U T
A FAMILV AFFAH? :
ancd the cuncern of gl We refer tn thet old rotden, sangey, vermin- nfr'ﬂ‘r-d Harann- T
breediug mat outside your door. Throw it away, and buy an ornamental Hartinen ? ¢
Wire Mat. We have made over half a million matsin our capacity of public benefactors.
HARTMAN MFG. CO.. works, Beaver Falls, Pa. Branches: 102 Chambers
St N Y.; 88 State St., Chicago ! 51and 53 S. Forsyth St., Arlan!a Ga. Catalogue and tes-
timoma]s als mailed free. Our Mats have brass s tag at attached stamped "Hnrtmnn.”
v AR A A ANAAAANNNAN AN

Bores SMOOTH, ROUND, OVAL, and SQUARE HOLES, Mortixing Core Boxes,
ete. Invaluable to Carpenters, Cabinet and Pattern Makers. High-
est Award. Send

mple Bit, mailed free with Illustrated List.
IMPL

BIT MENT co., 315 Broadway., New York.

ICE and REFRIGERATING MACHINES

'The Pictet Artificial Ice Company (Limited), Room 6, Coal & Iron Exchange, New York.

1

BRI l)(xEPORT GUN

. or other compounds, and

fect Lubricator for Loose Pulleys in |
Send b

directions 1 full.

'CHUCKS

rx ROCHESTER MACHINE TOOL WURKS Bruwns Race, ROCHESTER, N. Y.

Il ch Wi
ﬁ,m‘ng.‘;‘f_‘.?i?.‘“‘,;‘.f;‘:;‘f " Model and Experimental Work
wnse, W, HILL & 0. Small Machinery, Noveities, etc., man-
Fholesnle  Jewelers, | ufactured by special contract.

New York StencilWks, 100 Nassau St.. N.Y

0
At

d $8.80 for set (3§to 11-8), in neat case, or 50c. for

iATES ROCK & ORE BREAKER

Capacity up to 200 tons per hour.

Has produced more ballast, road
metal,and broken more ore than
all other Breake s combined.

Builders of High @rade Mining
Machinery.

Send for Catalogues.
CATES IRON WORKS,
30 C =o. Clinton St.,Chicago
215 Franklin St., Boston, Mass.

'U. S. INFALLIBLE METAL POLISH,

In Paste, Liaunid or Powdered form,

s superior to any other Polish or material now or here-
tofore in use. Its cost is less than that of any material
is not atfected by age or
1les free, Manufactured by,

E. Wash, St. Iudnanapohs, Ind.

temperature. ¥ Sam
GEO. W. HeFFMAN,

HE PENNA. DIAMOND DRILL & MFG. CO
BIRDSBORO. PA.. Builders of High Class
Steam Engines, Diamond Drills, Power and Hand
Cranes, and General Machinery.

ICE-BOATS — THEIR CONSTRUCTION

and management. With working drawings, details. and
Four engravings. showing mode of
construction. Views of the two fastest ice-sailing bouta
used on the Hudson river in winter, y Horsfall,
M.E. Contained in SCIENTIFIC AMERICAN SUPPLE-
a19T, 1, The same number also containsthe rules and
Tr‘gul.{ joins for the formatien of ice-boat clubs, the sail-
ing and management of ice-boats. Price 10 cents.

Catalogue No. 12, just issued,
with over 40 new illustrations,
sent free. Address

The Cushman Chuck Co., Har lnnd Cnnn.

Price $1.00. By Mail, $1.13.

- . _ _Ilustrated and described in the

©- T T 8cr. AM.,July 4, 1801, Makes pic-
tures 214x216 in. With each camera
isincluded a complete set of chemi-
calsand fullupparatus,6dry plates,
1puckage blue process paper,l pack-

, age card mounts, 1 printing frame.
2 Jjapanned trays, etc. A complete
instruction book with each camera

I, Blakeslee & Williams Co, &S Broadway,

New York CIty.

BOSTON GEAR WORKS,

33 Hartford St., Boston, Mass.,
HEA I)QUAR'I‘ERS FOR GEARN,

MAI(( H lst to OCTOBER 141,
Sales of a patented specialty over
two mllllons. Manufactured on roy-
alty. Inventors, writ
THE TUS LARORA ADVERTISING CO.,
COSHOCTON, O.

A FREE TIGKET ToTHe WORLD'S FAIZ,

To'go ornottogo,’’ thatis the
1ucstlon Well, we will gnl But
ww? Buy a Magic Packet Bank and
-1 will Htgettliere” without feel-
it Locks and registers deposits!
O)pams itself when $5in dimes have
(rited.  Fits Vest Pocket!
11 to any address on re-
wipt uf €3¢« Money refunded if
not sutisfuctory.  Agents wanted.
Yrite for aircutars of Magic Nov-
eltivs. Menitun This Paper.
MAGIC INTROQUCTION CO., 227 Broadway, New York

| CAT.ITFORNIA.

If you are going to California, and want to make the
journey cheaply, quickly, and comfortably, purchase
your tickets 11« the Chicago and North-Western, Union
, Pacific,and Southern Pacific Railways. Pullman drawmg
room sleeping cars are run on fast trains from Chicago

| to San KFrancisco without change, and dining cars serve

all mealssnronte. Completely furnished Pullman tourist
sleeping cars are also run, in which accommodations can
we procured by passengers holding either first or second
clavp tickets at a cost of ong $4 per berth from Chicago
to Sun Francisco and other Californiap oints. The hour
ot departure of trains from Chicago affords prompt con-
nection with all trains from the East and South. First
class one way and excursion tickets good returning six
months from date of sale, also second class tickets at
lowrates, sleepingcar reservations,and full information
can be procured of any Ticket Agent, or by addressing
‘W. A. Thrall, General Passenger and Ticket Agent, Chi-
cago and North-Western Railway, Chicago, Illlnols

‘ IN THE SELECTION OF |

‘A CHOICE CIFT

or of an addition to one's library, elegance
and usefulness will be found combined in

&

WEBSTER'S
INTERNATIONAL
DICTIONARY

oos&

JOAD 350D UOISIADYH

New Book from
*000"

over to Cover.

A
(o]

SUCCESSOR OF THE UNABRIDGED. |
Ten years revising. 100 editors employed.
Critical examination invited. Get the Best.
Bold by all Booksellers. Pamphlet free.

: G. & C. MERRIAM & CO., Springfield, Mass.

Dialogues, eREnTS for Bchool.
A Club and I"ﬂr ur. Catalogue free.
. DENISON, Publisher, Chicago.

ATENTS

BEIRE MUNN & OO, 10 eonneetion

the publication of the SCIENTIFIC

T4 %, continue to examine improve-

ruends, and to act as Solicitors of Patents
for Inventors,

In this line of business they have had forfy-fire mare’
experience, and now have wnequualed facilities for the
preparation of Patent Drawings, Specifications, and \he

rosecution of Applications for Patents in the United
gtates. Canada, and Foreign Countries. Messrs. Munn
& Co. also attend to the preparation of Caveats, Copy-
rights for Books, Labels, Reissues, Assignments and
Reports on Infringements of Patents. All business in.
trusted to tbem is done with special care and prompt-
ness, on very reasonable terms.

A pamphlet sent free of charge, on application, con-
taining full inforwetion oot Patents atd how to
cure them; directions vimeerning Latels, (‘npyruz?lts,
Designs, Patents, Appeals, Reissues, Infqngmnen a
Assignments, Re;ectel Cases. Hints tn the saic of
Patents, etc.

We also send, freeof charge, a Synopsis of Foreign Pa-
tent Laws, sbowing the cost and metbhod of securing
Patents in all the principal countries of the world.

MUNN & CO., Solicitors of Patents,
361 Broadway, New York.

RANCH OFFICES.—No. 622 and €24 F Street, Pa-
clﬂc Building, mear Tth Street, Washington. D.C.

WORKING MODELS & LIG

HT MACHINER S DEVELOPED. Send for

© 1891 SCIENTIFIC AMERICAN, INC.

odel Circular.

Jones Bros. E Co.. Cin'ti
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