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HENRY CAREY BAIRD & CO.
Industrial Publishers, Booksellers, and Importers,
810 Walnut St.. Philadelphia, Pa., U. S. A,

§¥ Our new and Revised Catalogue of Practical and
Sclentific Books, 86 pages, 8vo, and our other Catalogues
and Circulars, the whole covering every branch of Sci-
ence applied to the Arts, sent free and free of postage
t?l any one in any part of the world who will furnish his
address.

ARCHITEGTURAL  BOOKS.

Useful, Beautiful, and Cheap.

To any person about to erect a dwelling house or sta-
ble, either in the country or city. or any builder wishing
to examine the latest and best plans for a church. school
house, club house, or any other public building of high
or low cost, should procure a complete set of the ARCHI-
TECTS' AND BUILDERS’ EDITION of the 8CIENTIFIO
AMERICAN.

The information these volumes contain renders the
work almost indispensable to the architect and builder,
and to persons about to build for themselves they will
find the work suggestive and most useful. They contain
colored plates of the elevation, plan, and detail draw-
ings of almost every class of building, with specifica-
tion aad approximate cost.

Eight bound volumes are now ready and may be ob-
tained, by mail, direct from the publishers or from any
newsdealer. Price, $2.00 a volume. S8titched in paper
covers. Subscription price, per annum, $2.50. Address
and remit to

MUNN & CO., Publishers,
361 Broadway, New York.

T0  INVENTORS
AND MANUFACTURERS

59th Grand National Industrial Exposition

—OF THE—
Ainerican Institute of the City of New York
WIll Open Oct. I8t and close Nov. 29, 1890.

Intending exhibitors must make early application to
recure proper space and classification. For blanks and
other information address GENERAL SOUPERINTENDENT
American lnstitute, 113 West 38th St., New York City.

OIL WELL SUPPLY CO. Ltd.

91 & 92 WATER STREET,

Pittsburgh, Pa., 5
Manufacturers of evefything needed for
ARTESIAN WERLLS
for either Gas, Oil, Water, or Mineral
Tests, Boilers, Engines, Pipe,
Cordage, Drilling Tools, etc.
Illustrated catalogue, price .

lists and discount sheets
on request.

SAFE BOILERS FOR AMATEUR WORK
By G. D. Hiscox.—Description of several t;
steam generators for the use of amateurs—t pigg coil
boiler, the pipe boiler, pipe sectional boiler. ith 3
fllustrations. Contaired in SCIENTIFIC AMERICAN BUP-
PLEMENT, No. 7002, Price 10 cents. To be had at this
office and from all newsdealers.

ARTESIAN

rell.s, t?rmn mhg Gudwet.lll:.' tromw
con! ]
e A e

tumlsh ever{:uh:ng required
to drill and comp] same. Port-
able Horse Power hﬁd ?I ulraote'g
team Drilling Machines for
/00 ft. Send 6cents for illustrated
catalogue. Pierce Artesian
and 011 Well Supply Co.
80 Beaver Street, New York.

NEW CATALOGU
VALUABLE PAPERS

Contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent
Jree o‘lc}mrae to any address
& CO., 361 Brondwny. New York.

SPYGLASSES,BINOCULAR _AND ASTRONOMICAL

_TELESCOPES

OPERA,MARINE ANS>_A FuLL LINE OF -

TOURIST GLASSES:[po TOGRAPHIC
BAROMETERS &|APPARATUS INCLUDING

HERMOMETERS KODAKS & HAWKEYE.

SEND FOR _O9)
ILLUSTRATED I
CATALOGUE. 8 8 MADISON ST CHICAGO ILL.

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be overestimated. 1ts circulation
is many times greater than that of any similar journal
now published. It goes into all the States and Territo-
ries, and i8 read in all the principal libraries and reading
rooms of the worid. A business man wants something
more than to see his advertisement in a printed news-
paper. He wants circulation. This he has when he
advertises in the SCIENTIFIC AMERICAN.  And do not
let the advertising agent inluence you to substitute
some other paper for the SCIENTIFIC AMERICAN, when
selecting a list of publications in wmea you decide 1t is
foryourinterest to advertise. This is frequently done,
for the reason tnat tne agent gets & larger eommission
trom the papers having a smalil circulation thanis allow-
ed on the SCIENTIFIC AMERICAN.

For rates see top of firet_column of this page, or ad-
dress MUNN & C0.. Publishers,

361 Brondway. New York.

JAMES WATT, AND THE APPLICA-
tiou of Science to the Mechanical Arts.—By Archibald

.8c. A very interesting review of the life work
of the celebrated engineer, with the lessons to be drawn
from it by those who are entering upou the study of
science with a view to its application in engineering
Contamed in SCIENTIFIC _AMKRICAN SUPPLE-
No. ‘744. - Price 10 cents. 'T'o be had at this office
and from all newsdealers.

PERFECT-gpaPER | [

The Koch Patent File. for preserving newspapers, Mag-
azines. and pamohlets, been recently improved and
price reduced. Subscribers t0 the SCIENTIFIC AMERI-
CAN and SCIENTIFIC AMERICAN SUPPLEMFNT can be
su plied for the low price of $1.50 by mail. or $1.25 at the
ce of this paper, Heavy boxrd rides; inscription
e SCIENTIFIC AM ERICAN ” in gilt. Necessary for
every one who wishes to preserve the paper. Address

MUNN & CO.. Publishers SOIENTIFIC AMERICAN.

"The clrcnlar "N” above referred to gives examples of Enzravlmz.

Electrotyping, and Printing.

ELECTRO MOTOR. SIMPLE. HOW TO
make. ByG.M. Hopkins.—Description of a small electro
motor devised and constructed with a view to assisting
amateurs to make & motor wnich might be driven with
advantage by a current derived from a battery, and
which wnuld have sufticlent power to operate a foot
lathe or any machine requiring not over one man power.
With 11 fi _Con ed in SCIENTIFIC AMEI(I(‘AN
641. Price 10 cents. To be had af
this offl ce a nd from all newsdeslers.

Gates Cornish Rolls Pulverizer
Simple, Durable, Comgn.ct Dustless,
and nﬂnished product direct
rom the machines.

The best Ore Granulator forleach-
ing and concentration.
MANUFACTURE ALSO

Gates Rock and Ore Brcakers

Address for Catalogues
GATES TRON W
30 C =o. Cllmon St., Chicago.
215 Franklin St., Boston, Mass.
44 Dey 8t., New York.

GRAND PRIZR®

Paris Exposition, 1889,

Thin Panel Stoclx
IN WHITEWO0OD, WALNUT, ETC.,
Manufactured bythe original ‘¢ Systéme Bartlett,”’
received the Highest Award and only ** Grand Prize”
izlven to this lndnstry. The only “ Systéme ” introduced

to Euro%e and America that produces a perfectly

sound cut
I-IENRY T. BARTLETT,
MAHO(‘ NY

CABINET WOODS l
and VENEERS, MILLS,

200 Lewis Street, New York.

hG Stronipst Cheapest,
|and Best Fastening for
Leather and Rubber Belt-
Beware_of pnor im-
ltutlons. None
without this T‘rada Mark
and PICTURE on the
package.

|Greene, Tweed & Co.
83 Chambers St.,
NEW YORK.

Paywwexp Jury 81, 1883

SHAPING SHEET METAL.—DESCRIP-
tion of & methad of shaping zinc. copper, and other duc-
tile metals by fluid pressure. With 11 figures. Contained
in SCIENTIFIC AMERICAN SUPPLEMFKNT, No. 695. Price
| 10cents. Tobe had atthisoffice and from all newsdealers.

POP SAFETY VALVE
WATER RELIEF VALVE
IMPROVED STEAM GAGE
STEAM ENGINE INDIOATOR

Single Bell Chime Whistle, and all instruments
used in connection with Steam, Air and Water.
bnle Aqen!s tor Clark’s Lanen Fire Hose.

CRU§BY S'l'EAM GAGE & VALVE C 98 Ol ver .

h Boston, Mass,

CIRCULATION OF WATER IN STEAM
Boilers.—A lecture by Geo. H. Babcock, delivered in
the Sibiey College Course, discussing the advantages of
circulation of water in steam boiiers and the best means
of securing it under most_efilcient conditions. With 10
illustrations. Contained in SCIENTIFIC AMERICAN
SUPPLEMNT, No. 7453, Price10cents. To be had at
this office and from all newsdealers.

Ievels, Transits, ;ors’
< Compasses, Pocket and Pris-
matic Compasses, Hand Lev=
els, Angle Mirrors, Planime-
tée]{:. l’an%ngra hs, 1?"“‘%855, [ I

e Rules, Leveling Rods, |
Ne=———_< 3 Poles, Chaing, etc.
Catalogue on application.

DRY AIR REFRIGERATING MACHINE.
Descrlptlon of Hall’s improved horizontal drinlr refrig-
erator, designed to deliver about 10,000 cubic feet of
cold air per hour, when running at a speed of 100 revolu=
tions per minute, and capable of reducing the temp am-
tureof 90° above to 50° below zero. With five ﬁgu
showing plan and side elevation of the apparatus. a
diagrams illustrative of its pertormance. gonmmed in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 288, Price
30 c;ants. To be had & this office and from all news-
ealers.

oy T,GHT&SLACKBARRfLMACHiNERY

JASPECIALTY

JOHN GRtENWOOD &CO.
ROCHESTER N.Y

HE PENNA. DIAMOND DRILL & MF@G. CO.
BIRDSBORO, PA., Builders of High Class
Steam FEnpgines. Diamond Dritling and General
Machinery. Flour Mill Rolls Ground and Grooved.

A Substitute for Coal or Coke.

100 Gallons of 0il against 2,400 Pounds of Conl.

A SYSTEM FOR BURNINGC CRUDE PETROLEUM.

The best practical results obtained by the manufacturers of Steel, Drop Forgings. Brass Works,
olt and Nut Works, and many other branches of commercial product.

‘We invite
system.

Ppro; 'lPosals and will give estimates for the alteration or construction of works under our
STANDARD O1L FUEL BURNER CO., Fort Plain, N. Y,

ICE and REFRIGERATING MACHINES

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

For

Send for
Circulars.

HARRISON CONVEYOR!

mandiing 6rain, Coal, Sand, Clay, Tan B.rk, Cinders, Ores, Seeds, &c.
| BORDEN, SELLECK & CO.,§

Sole
Manu’fers,

{Chicago, lIL

Useful Books!|;

Manufacturers, Agriculturists, Chemists, Kngineers, Me-
chanics, Builders, men of leisure, and professional
men, of all classes, need good books {n the line of
their respective callings. Our post ofiice department
permits the transmission of books through the mails
at very small cost. A comprehensive catalogue of
useful books by different authors. on more than fifty
different subjects, has recently been published for
free circulation at the office of this paper. Subjects
classified with names of author. Persons desiring
a copy, have only to ask for it, and it will be mailed
to them. Address,

MUNN & CO.. 361 Broadwny, New York,

ON THE FORMATION OF OZONE,

Hydrogen. Peroxide. an& Nitrous Acid as Products of
Combustion, and or Their Presence in the Air.—A re-
view of six articles on this subject recently publisbed
Prof. L. Tlosvay, and presenting the results of labors
which, if reliable, will materially” modify the ideas now
held. Contained in SCIENTIFIC AMERICAN SUPPLE-
M¥KNT, NO. 746. Price 10cents. To be had at this

office and from-all newsdealers.

MPLETE STEAM PUMP
10 S1zeS rROMS 710 875

Vo R

WRITE FOR
S <PRICES AN
- oLt MAKERS "X <DESCRIPTIVE'

<O
QINCINNATI, O, - OIS

W'HAT Uncle 8am and Aunt Columbia think, etc., of
ASHINGTUmﬂ.i‘.‘i:f%‘ai.“&-“,ﬁ'&p?&‘:“{:d%ﬁi'

uns & HEAD NOISES cum b!
Peclc’s INVISIBLE TUBULAR EA

p CUSHIONS. Whlspers heard, Com- s
ortable. Snccesnfulwhere all Remedies PAIL. 1118. book &
oroofs rm. Address F. HISCOX, 853 Broadway, New York.

THE STEAM ENGINE; ITS PRINCI-
ples, its development. its future and rfection.—A pa-

er by E. N. Dickerson, giving an outline of the history
ddiscusslne the principles upon
whieh it operates anl which Hmit its capacity. With 2
figures. Contai ned g’ﬂu IENTIFIC AMERICAN SUPPLE-
MENT, No. 68 ce 10 cents. To be had at this
office and from ﬂ newsdealers.

TYPEWRITERS.

est like establishment in the world. First-
class Second-hand Instruments at half new prices.
Unprejudiced advice given on all makes.
chines sold on monthly payments. Any Instru-
ment manufactured shipped, privilege to examine.
EXCHANGING A SPECIAL ‘Wholesale prices
to _dealers. Tlustrated Oatalogues Free.

sTYPEWRITER } 70 Broadway, New York.
HEADQUARTERS, § 144 La Salle t., Chicago.

SAVEMONEY. Beforeyoubuys

BICYCLE or TYPEVIRITER,

8end to A. W. GUMP DayTON, OHIO,
forprices. New Bicycles atreduced prices,
400 second-hand ones. BICYCLkS, GUNS
and TYPE-WRITERS taken in EXCRANGE.
HOW TO MAKE DYNAMO-ELECTRIC
Machines.—By Geo. M. Hopkins. With drawings toscale
and full directions for constructing dynamos of different
sizes. The small machine is intended tor experimental
purposes. Will heat from 4 to 6 inches of platinum wire,
produce the electric light, decompose water rapidly,
magnetize steel, ring a ]arge gong, give powerful shocks,
operate induction coils, and will, tor tempor ary use, re-
place 8 or 10 Bunsen cells. Contained in SUP PLEMENTS
161 and 599. Price 10 cents each. The larger ma-
groduces eight 16-candle lights or one powerful
t. Can be arranged as a series, shunt, or com-
poun wound machine. Can be run tfora short timeby
two or four men. Requires one horse power for con-
tinued running. Beet engravings of dynamo ever pro-
duced. Details of every part shown. inding of arma-
ture and fleld magnet plainly illustrated. Any intel-
ligent person with the aid of thesedrawingsand instruc-
tions may make useful, durable, and effective machines.
Contmned in SUPPL.LEMENT 600. Price 10 cents.
UNN & CO.. PUBLISHERS. 3] Broadway, New York.

CRESOTINIC OR CRESOTIC ACID.—
A paper by J. Hauff, describing the new process in tan-
ning, of freeing skins from lime by cresotinic acid. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
748. rricel0cents. To be had at this office and from
all newsdealers.

t the steam engine
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TTICN,SPECIALLY ENDORSEL f°R HIGH SFEED ENGINES
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ROCK BREAKERS AND ORE CRUSHERS

‘We manufacture and supply at short noticeand lowest rates, Stone and Ore Crushers, con-
taining the invention described in Letters Patent issued to
ﬂether with NEW AND VALUABLE IMPROVEMENTS

dy 11th and July 20th, 1880, to Mr. S. L. Marsden. Afl
|m e

Eli W. Blake, June 15,1848, to-
for which Letters Patent were granted
Crushers supplied by us are constructed

OUNDRY & MACHINE (0., Mannfacturera, ANSONTA, CONN.
OOPELAND & BACON, Agents, NEW YORK and PHILADELPHIA.

NOW READY.

xperimental “Ncience,

BY GEo. M. HOPKINS

740 Pages. 680 lllustrations.

—————

PRICE, by mail, postpaid, . . .

SEND for FREE ILLUSTRATED CIRCULAR and
Table of Contents,

MUNN & CO., Publishers,

Btice of The Scientific Americay,
361 Broadway, New York.

0TTO GAS ENGINES

33,000 SOLD.
Engines and Pumps Combined.

For COAL GAS
or GASOLINE.

SCHLEICHER, SCHUMM & CO.
PHILADELPHIA,
CHICAGO, NEW YORK. g

ON GAS ENGINES.—A VALUABLE

Baper by E. Delamare-1)eboutteville, touching upon the
istory of gas motors in general. and describing in de-

uull.he *Simplex’’ engine invented by the author and

Mr Ma'andin. With 23 figures. Contained in SCIXNTIFIC

AMFRICAN ~UPPLEMENT. Nos. 715 and 716. Price 10

gen%s each. To be had at this office and from all news-
ealers.

$4.00
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TEEL WIRE OF

EVERY

lNVISIl!LI', HINGES suitable for all kinds of fine
rk. Send for samples and price list. INVISIBLE
HINGE CO., 818 Chapel Street, New Haven, Conn.

MACHINERY.
E E. & B. HOLMES

BUFFALO, N. Y.
ALSO A FULL LINE OF W0OD WORKING MACHINERY.
INVENTIONS PERFECTED, DETAIL DRAWINCS, PATTERNS,
CASTINGS, MOULDS, MOOELS, SPECIAL rnou. Dltl ll“
NOVELTY AND DUPLICATE WORK. IRCULA 1!!"’
A. ). WEED & CO., 106 & 108 I.IBEMV 8T., NEW YORK.

VOLNEY W. MASON & CO.,
FRICTION POLLEYS CLOTCHES and ELEVATORS

PROVIDENCE, RR. I.

0.4 W 2. 8T

AND FIRE DEPARTMENT SUPPLIES
A.J.MORSE & SON 140 CONGRESS ST.BOSTCN

THE TEACHING OF SCIENCE.—
Revort of the British Association Committee app
for the purpose of mt{uirm into and reporting u
present wmethods of eacmgnz chemistry. Contai
SCIENTIFIC AMERICAN SUPPLEMENT, No8. 734 and
735. Piice ton cents each. To be had ntthls ottice and
from all newsdealers.

WA "TED A young man of good habite, with an
s ingeniovs turn of mind, would like a
8\?81“0“ as assistant to an inventor or manuheturer
ages moderate. Address Indiana, Box 773, N. Y. City.

PATE" FOR SALE, of a Seeder to sow small

grain. Will sow 20 feet in width, and has
no more side motion to the tong thun short seeders,
Address D. F. LETIMAN, Rockford Iowa.

cientific A merican

The §eientfic
PUBLICATIONS FOR 180.

The prices of the different publications in the United
States, Canada, and Mexico are as follows.

RATES BY MAIL.
The Scientific American (weekly one year N
The Scientitic American Supplement lweekly). one
year, . 5.00
The Scientific Ameneun. Spumuh Edmon (monthly)
one year, . 3 3.00
The Scientitic Amencan. Archltects and Bulldera
Edition (monthly). one vear. . . . . 2.60
COMBINED RATES.
The Scientific American and Supplement, . . $7.00
The Scientific Amerlcan and Archltects and Build-
ers Kdition, .
The Scientific Amencan. Supplement. and Archl—
tects and Builders Edition, . . . 9.
Proportionate Rates for Six Mcmm
This includes postage, which we pay. Remit by postal
or express money order, or draft to order of
MUNN & CO., 361 Broadway, New York.

$3.00

WORKING MODELS & LIG

ACHINERY

NVENTIONS DEVELOPED. Send

Model

© 1890 SCIENTIFIC AMERICAN, INC.
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Janes Bros. E Co.. Cinti. C.






