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v Wk onthe team Engie

The American Steam Eugineer. Theoretical
and Practical; with examples of the Latest and Most
Approved American Practice in the Design and Con-
struction of Steam Engines and Boilers of every Descrip-
tion. For the use of Engineers and Machinists, Boiler
Makers, and Students. By Emory Edwards, M.E.  lllus-
trated by 77 engravings. 0, 419 pages..... ... %2.50

Modern American Marine Engines, Boilers,
mul screw Propellers. Their Design and Construc-
tion. Showing the Present Practice of the most Em-
inent Engineers and Marine Engine Builders in the
United States. By Emory Edwards. 1llustrated by 30
large and elaborate plates. 4to %5.00

The Practical Steam Engineer’s Guide inthe
Desgn, Construction, and Management of American
Stationary, Portable, and Steam e Engines, Steam
Pum 8, Boxlers, Imectors, Governors, Indi cators, Pistons

mgs, Safety Valves and Steam Gauges. For the
use ot Engineers, Firemen, and Steam Users. 1l trax:ed
by 119 engravings. 420 pages,12mo................. 2.50

A Catechism ot the NMarine Steam Engine,
For the use of Engineers, Firemen, and Mechanics. A
Practical Work for Practical Men, Illustrated by 63 en-
gravings, including examples of the most Modern En-
gines. Third edition, thoroughly revised, with much
Dew matter. 12mo, 414 DABES. .. vuverssnereresareees %2.00

Modern American Locomotive Englnes. Their
sign, Construction, and Management. lustrated by
8 engmvmgs 12mo, 383 pages....... 20000000063030 4 2.00
The above or any o f our Books sent by mail, free of
postage, at the publicatien prices, to any address im the world.
§F~ Nlustrated circuiars, showing full tables of contents
of all of the above valuable hooks, avill be sent free to anyene
in any partof the world who 1ill send his address.
8F~ Our New and Revised Catal o?wz of Practical and
Scientific Books, 87 pages, 8vo, as well as our other Cata-
logues and Circulars, the whole covering every branch of
Science applied to the Arts, sent free andfree of postage to
gny one in any part of the world who will furnish his ad-
ress.

HENRY CAREY BAIRD & CO,,
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS
810 Walnut St., Philadelphia, Pa,, U. S. A.

‘THE KRIEBEL”STEAM ENBINES

p = e e E
STATIONARY . MARINE & HOQISTING
ENGINES WITH VERTICAL OR HORIZONTAL
STEEL BOILERS. SEND FOR CATALQGUE

RICE & WHITACRE MFG.CO- CHICAGO.

SMALL ELECTRIC MOTOR FOR AM-
ateurs.—By C. D. Parkhurst. Description in detailof a
small and easlly made motor powerful enough to drive
aten or twelve inch brass fan and to give a good breeze.
With 15 figures drawn to a scale. Contained in SCIEN-
TIFIC AMEKRICAN SUPPLEMENT, No. 767. Price 10
cents. To be had at this office and fromall newsdealers.

TEILE:

MONTAUK
CAMERA.

18 compact and neat, covered with seal leather, supplied
with double rapid rectilinear lens. Takes snap
shots, interiors, exteriors, houses, groups,
ete. Size of pleture, 4x 5 inches.

Sample gictuws and instruction books furnished for
10 cents. For circulars, address

G GEITITERT,
56 East 10th St., New Y ork.

OUR “ELEGTRIG PLANT”

PRICE, $5.00.
Consists of an Electric Motor, Elec-
tric Battery, and Family Medical
%Illar atus. Entirely New.
1d can handle it with perfect
safety. An Electrical Educator,
and the most scientificinventien
T2l of the age. Send for circulars.
; The Nowotny Electric Co.
- 32 East 5th Street,
Cincinnati, Ghio.

NEW cATALOGU
VALUABLE PAPERS

Contained in SCIRNTIFIC AMERICAN SUPPLEMENT, sent
Jree of charge to any address.

MUNN & C0., 361 Brondway, New York.

TYPEWRITERS

New or Second-Hand, any make, bought, sold and ex-
changed. Get our prices. Everythmg guaranteed. Ma-

chines rented anywhere New cata IO%ue descnbmu all
machines, free. NATIONAL TY P] EX-
CHANGE, 200 8. La Salle Street. CHICAGO lLL.

CHUCK AND MICROMETER STOP
for Amateurs.—By C. D. Parkhurst. Description of a
simple and easily copstructed chuck for use with a di-
viding machine, and the micrometer stop that is used
to regulate the depth of the cut In the graduation of
circles, etc. 9 figures. Contained in SCIKNTIFIC
AMERICAN SUPPLEMENT, No. 79‘2. Price 10 cents. To
be bad at this office and from all newsdealers.

CILARIKCS
Ventilating and Drying

FANS.

B Light Kunning, Adjustable
Blsdns. Self-0iling Bearings,
: AU-page :-umloﬁne free.
Also Rubber Press Rolls for Wool
and Yarn Washing and
Dyeing Machi

Srientific Qmerican,

Engravings direct from photographs and other copy.

Our circular “*N' shows specimens. Fine printing » wiul\r

THE YARYAN

VAPORATO

Single and Multiple Effects.
FOR CONCENTRATING

Sugar Solutions, Sugar Cane, Beet and Sor=
ghum Juices, Glucose, Glue, Gelatine, Beer
Worts, Extracts of Bark, Wood, Beef, Coffee,
Licorice, Alum Solutions, Caustic Soda, Waste
Alkalil.iquors from Paper Mills, Tank Waters
from Slaughter Houses, and for Distilling Water
for Artificial Ice, Drinking Purposes, Hotel
Uses, and for Marine Boilers.

THE YARYAN COMPANY,

109 TIMES BUILDING,
A. G. PAINE, Pres't. NEW YORK.,

THE PREMIER CAMERA

IS THE BEST IN MARKET.

Simple of Manipulation.
Plates or Films are used.
The Shutter is always set.

PRICE $18.00.

Send for Catalogue and copy of Modern Photography.

ROCHESTER OPTICAL COMPANY,

14 S. Water St,, ROCHESTER. N. Y.

Our Shog
Is a highly organized and well-equipped
institution for furthering the mechanical
ideas of inventors, by the making of ex-
periments and the construction of models.
A primer free.
THE JONES BROTHERS ELECTRIC Co, CIN'TI. O.

ON GAS ENGINES.—A VALUABLE

Eaper by E. Delamare- heboutteville, touching upon tbe
istory of gas motors in ;}eneral and describing in de-

tailthe **Simplex” engine invented by tbe author and

Mr. Malandin. With 23 figures. Contained iu SCIENTIFIC

AMVFRICAN SUPPLEMENT, Nos. 715 and 716. Price 10

gen]ts each. To be had at this office and from all news-
lealers.

Porlableﬁﬂﬁ“”“Eﬁﬁﬁ

For Threshing Machines, Hay
Presses, Corn Shellers, Pile
Drivers, Well Diggers, &c.,
our newest and latest Engine a little
wonder and a giant to work.
Send for prices. Mention this paper.

Van Duzen Gas& Gasoline Engine Co.
? CINCINNATI, OHIO.

—FO0R—

FREE SITES TO SUBSTANTIAL
MANUFACTURING ENTERPRISES

in the rapidly growing towns of Virginia and West Vir-
ginia, possessing CHEAP IRON. CHEAP LUMBER, CHEAP
FUEL, and RAILROAD FACILITIrS, address J. H. DIN-
GEE, 330 Walnut Street, Philadelphia, Pa., President
and General Manager of numerous Land Companies
gsituated along the lines of the Norfolk & Western

Railroad.

CATALOGUE FREE TO ANY ADDRESS.

MODELS AND GEAR

UNION MODEL WORKS. CHICAGO,

PATENTED NOVELTIES

OF MERIT s0ld for the manufacturer or inventor.

H. B. HARFORD & SON, 134 Van Buren St., Chicago, Ill. |

Clough’s Patent Duplex Gear Cutter

One pairof these cutters cuts a pitch of
interchangeable gear wheels from 15 teeth
toarack inclusive. For circular and prices
address 1. M. Olough, Tolland, Conn.

THE STEAM ENGINE: ITS PRINCI-

ples, its development, its future aud erfection.—A pa-
per by E. N. Dic...rson, (flvinx an outline of the history
of the steam engine, and discussing the principles upon
whieh it operates and whicb limit its capacity. With 2
figures. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 686. Price 10 cents. To be had at this
office and from all newsdealers.

NATIONAIL:
STEXEI,.

TUBE CLEANER

RANKS THE HIGHEST
Endorsed by the best Engineers.

CHALMERS-SPENCE CO.,
Office, 59 Liberty St., New York.

Mass. Institute of Technology,

Courses in_ Civll, Mechanical, Mining, Electrical,
Chemical, and Sanitary Engineering, and rchiteu-
ture, Chemlistry, Phys:as, Bsolog%, &an

Entrance examinations, June 35th md,&m ln Boston,
New York, Philadelphia, Wauhmgton. Pit.tuhurg, Cin-
cinnati, Chicago, Bt. Paul, St. Louis, San Franeisco,
Montreal, and Toronto. Catalogue frae.

J. B, HENCK, Jr., Secretary.
GYMNASTICS FOR GIRLS.—AN IN-

teresting account of the course of instruction give
at the Berkeley Athletic Club for Ladies. With 18 illus-
trat.ions. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 753, Price 10 cents., To be had at this
office and from all newsdealers.

. %!:Em“&“f’,BIGYClE

Send for prices to
) A.W.6UMPECO, Dayton,o.

New Bicycles at reduced
prices, and 400 second-hand

ones, Difficult Repairing.
Bicycles, Guns lnd

!n

HE PENNA. DIAMOND DRILL & MFG. CO.
BIRDSBORO, PA., Builders of High Class
Steam Engines, Diamond Drilling and General
Machinery. Flour Mill Rolls Ground and Grooved.

The most Buccessful Lubricator
for Loose Pulleys in use.
VAN DUZEN’'S PATENT
OOSE PULLEY OILER
Highly recommended by those who bave
used them for the past four years, Prices
very reasonable. Every user of machin.
ery should have our ‘ Catalogue No. 56,
sent free. Mention this paper.
YaN DUZEN & TIFT, Cincionati, Ohlo.

BLU E P RIN T gﬂper, rlor Quality.

olograp lc Supphes.
T. H. McCOLLIN & CO., 1030 Arch Street. Phlladelnhia.
WORKING LOCOMOTIVES WITH

Petroleum Fuel.—By Thomas Urquhart. An interesting
acl.ount of therecent results of the author’s experience

in the use of petroleum refuse as fuel on an unprece-
dented scale upon the Grazi & Tsaritsin Railway, South-
east Russia. ith 52 illustrations. Contained in SCI-
ENTIFIC AMERICAN SUPPLEMENT, Nos. and
770. Price ten centseach. To be had at this otlice and
from all newsdealers.

riters taken in e
Boys’ or Gn'ls‘ 94.in. Snfetr. with rubber tires, sl’ .00.
Boys® 35-inch Safety, with rubber tires - - o
Gents' 30-inch Safety, ballsto b’g’s andpedals, q

USHMAN CHUCK

Complete line for all uses shown in new
illustrated catalogue, free to all.
Cushman Chuck Co., Hartford, Conn.

ICE-HOUSE AND REFRIGERATOR.
D reotions and Dimensions for construction, with one
illustration of cold house for preserving fruit from
season to season. The air is kept dry and  pure through-
out the year at a temperature of from 34° to 36°. g
tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 11
lgaﬁe 10 cents. To be had at this officeand of all news.
ers.

GEOD. P. CLARK, Manuf.
Box L. ‘Windsor Lock s, Ct.

<> MESSRS. MUNN & CO., in connection

with the publication of the SCIENTIFIC
AMERICAN, continue to examine improve-
ments, and to act as Solicitors of Patents
for Inventors.

In this line of business they have had forty-five yvears’
experience, and now have unequaled facilities for the
preparation of Patent Drawings, Specifications,and the

rasecution of Applications for Patents in the (United

tates, Canada.and Foreign Countries. Messrs. Munn &
Co. also attend to the preparation of Caveats, Cog1 yrights
for Books, Labels, Reissues, Assignments. and Reports
on Infringements of Patents. All business intrusted to
them is done with special care and promptness, on very
reasonable terms.

A pamphlet sent free of charee, on application, con-
taining full information about Patents and how to pro-
cure them; directions concerning Labels, Copyrights,
Besigns, Patents, A ppeals. Reissues Infringements. As-
signments, R ejected Cases. Hints on the Sale of Pa-
tents, etc.

We also send, free o.f charge, a Synopsis of Foreign Pae
teni Laws, showing the cost and method of securing
patentsin all the principal countries of the world.

MUNN & (0., SOIicuurs or Patents,

1 Broadway, New Y

BR \NCIl OF FICED —No. 622 and 624 F _Street, Pa-

clfie Building, near 7th Street, Washington, D. C.

ddreas. The Amerloan ertlng
Machine Co,, Hartford, Conn.;
New York Offica, 237 Broadway,

Perfect Newspaper File|;:

The Koch Patent File, for preserving Newspapers, Mag-
azines, and Pamghlets, has been recently improved and
price reduced. Subscribers to the SCIENTIFIC AMERI-
CAN and SCIENTIFIC AMERICAN SUPPLEMENT can be
slé)phed for the low pnce of 8150 by mail, or §1.25 at the
ce of this Cpaxer vy board sides; inscription
*SCIENTIFI MERICAN ” in gilt. Necessary for
everi one who wishes to Freserve the paper. Address
MUNN & CO., Publishers SCIENTIFIC AMERICAN.

I‘ALANSON cf_RgﬁRINGS
FLAT STEE OF EVERY DESCRIPTION
240 & 242 W. 29TH ST NEW-YORK

Useful Books!

Manufacturers, Agricultur sts, Chemists, Engineers, Me-
chanics, Builders, men of leisure, and professional
men, of all classes, need good books in the line of
their respective callings. Our post office 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
classiflied with names of author. Persons desiring
a copy, have only to ask for it, and it will be mailed
tothem. Address,

MUNN & CO.. 361 Broadway, New York.

ON EASY
PAYMENTS
Noextracharge.
All makes pew or 21 hand. Lowest

arant . Bend for cata and
“ﬂ!m!- 16 G Bt. Peoria, 111

ATMOSPHERIC DUST.—BY WILLIAM

yand
i

Marcet, F.R.S. An address del vered to the Royal
Meteorological Society. Contalned in SCIENTIFIC
AMERICAN SUPPLEMENT, 955, Price 10 cents.

To be hadatthis office and from all newsdealers.

DEAF 538, & HEAD NOISES CURED

cnly by F.lhw:.ﬁuk’ﬂy.l'l Y. Wﬂhturbwkntpwuotsrnii

=8 THE F

RED'K CRANE CHEMICAL
SHORT HILLS, N.J.-B0OX 9la~

Co,

ZAPONS,BRUSH & UIP. LACQUERS.VARNISH. SHELLACSBLACKS, BR ALLIANT & CFNJ.

=

Emi ACIBS AND

JAPANS.AIR ORYING, ENAMELS,TRANSPARENT, FUR METAL AND WOOD.PRGUF iN
ALKALIES .

——WRITE FOR CATALOGUE.—

© 1891 SCIENTIFIC AMERICAN, INC.

PROPOSALS

U. S. Engineer Office; Custom House, Cin-
cinnati, QOhio, Aprl] 28,1891, Sealed nroposals.
in triplicate, will be received at this office until 12 M.
(standard time) on Monday, June 1, 1891, for 1,000 barrels
hydraulic Portland cement and 6,000 barrels American
natural cement. The attention of bidders is invited to
the Acts of Con%ress approved February% (1885, and
February 23, 188’ 23, page 332, and Vol. 24, page 414,
Statutes at Large. For specificatiens and all informa-
tion, apply to D. W. LOCKW@®D, Major of Engineers.

BERMUDA.

NOTICE TO ENGINEERS, CONTRACTORS, Etc.

Sealed tenders for deepening the channels leading
into Hamilton Harbor, Bermuda, will be received at the
Office of the Colonial Secretary, Hamilton, Bermuda, up
t012 o’clock noon of

TUESDAY, THE l4TH OF JULY, 1891,

Tenders to be sent in in duplicate, and to be marked
on the covers, * Tender for Channel Improvements.”

Complete plans of the work may be seen, and specifi-
cations, conditions of contract, torms of tender, and
printed information regarding the work way be obtained
at the office of the Crown Agents for the Colonies.
Downing Street, London; at the office of Her Britannic
Majesty’s Consul Generalat New York; and at the office
ot the (Colo niai Surveyor, Hamilton, Bermuda.

The Government of Bermuda will not be bound to ac-
cept the lowest or any other tender.

W. CARDY HALLETT, Colowial Surveyor.
HAMILTON, Bermuda, March, 1891

Experimental Science

Geo. M. }[opkins.
Interesting Experi-
ments in Every Branch
of Physics. Descriptions
of Simple and Efficient
Apparatus, much of
which may be Made at
Home, Among Subjects
treated are Electricity in
all its Branches, Magnet-
ism, Heat, Light, Photo-
graphf Microscopy, Op-
tical Illusions, Mechan-
ics, ete. A world of Valu-
able Information.
Source of Rational
Amusement. A superb
work for Young and Old.
1llustrated Circular and Table of Contents sent free.
740 PAGES. 680 lLLUSTR,ATIONS.
PRICE, by mnil, postpaid, - =« «
MUNN & CO., Publishers,
Office of THE SCIENTIFIC AMERICAN,

361 Broadway, New York.

PEANUTS; THEIR GROWTH AND

Culture.—By J.'s. Fowler. A valuable paxer with 3
illustrations. Contained in SCIENTIFIC MERICAN
SUPPLEMiNT, No. 972. Price 10 cents. 1'0 be had at
this office and from ali newsdealers.

THE EAGCLE

THE EASIEST RUNNING BICYCLE
IN THE WORLD.

8% Speed, Comfort and Safety,
AGENTS WANTED.
Large lllustrated Catalogue sent Free to any Address.

THE EAGLE BICYCLE MFG. CO.,
STAMFORD, CONN.

$3 PRINTING PRESS.

logue for two stamps. Kelsey & Co., Merldnn. Conn.

RMAGIC LANTERNS

WITH. OII. LAMPS HAYE NO EQUAL

$4.00.

Do all your own
prmtmg. O ave

.M A
88 MADISI]N iTCHICAGO ILL

SCIENTIFIC AMERICAN SUPPLE-

MENT. Any desired back number of the SCIENTIFIC
AMERICAN SUPPLEMENT can be had at this office for
10 cents. Also to be had of newsdealers in all parts of
the country.

2nd @<= MACHINERY

N. Y. Mach’y Depot, Bridge Store 16. Frankfort St., N.Y.

Barrel, Keg, Hogshead

AND
STAVE MACHINERY.

Over S0varieties manu=
factured by

E. & B. Holmes,
BUFFALO, N. Y.

Truss Hoop Driving.
ALSO A FULL LINE OF W00D WORKING MACHINERY.

'|'h£ sg@fig American

PUBLICATIONS FOR 183l

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 -  $3.00
The Scientific Amencan Supplemeut (weekly). Oue
year, - 5,00
The Scientific Amencau. Spamsh Edmou (mout.h-
ly), one year, = 3.00
The Scientific Amerlc.m Architects aud Bmlders
Edition (monthly), one year, - - 250
COMBINED RATES.
The Scientific American and Supplement, - = $§.00
The Scientific American and Archltects aud Bmld-
ers Edition, - -
The Scientific American, Supplement. and Archi-
tects and Builders Edition, = - - - 900

Proportionate Rates for Six Months.

This includes post%xe. which we pay. Remit by postal
Or express money Oor or draft to order of

MUNN & CO., 361 Broadway, New York.
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