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HENRY CAREY BAIRD & CO.

Industrial Publishers, Booksellers, and Importers,
810 Walnut St.. Philadelphia. Pa., U. S. A.

§¥F~Our new and Revised Catalogue of Practical and
Scientific 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 postave
t((]lémy one in any part of the world who will furnish his
address.

The Wew Bools.

Experimental Science

By GEO. M. HOPKINS.

740 Pages. Over 680 lllustrations.
RICE, by mall, postpaid, $4.00

SEND ror FULL ILLUSTRATED CIRCULAR
AND TABLE oF CONTENTS.

This is a book full of interest and value for teach-
ers, students, and others who desire to impart
or obtaina practlcal knowledge of physics.

MUNN & CO., Publishers,
Office of The Scientific American
361 BROADWAY, NEW YORK.

What the Presssays of ‘““Experimental Science.”’

“Mr. Hofkms has rendered avaluable service to ex-
periment physics.” —Evening Pest.

he book is one of very practical character, and no
one of a sciectific turn of mind could fail to find in its
pages a fund of valuable information.”—Electric Aye.

*The e'ectrical caapters of tbe book are notably £ood,
and the Pmcucal instruction elven for building simple
electrical machinery may be safely carried out by those
—not, a few—who like to make their own apparatus,”—
Electrical World.

‘The author has avoided repeating the hackneyed
jllustrations which have been passed from one book to
another so long, and, instead, offers a set of experiments
wmch are largely of a novel character and very strik-
mg —Engineering and Mining J ewrnal.

*We commend it
N o’rmal Exponent.

“1It is a treat to read a book of this kind, that sets
forth the principles of physies so fully, and witbout the
use of mathematics.”—1'he Loconotive.

* Allteachers of science are aware that real know-
ledge is acquired best by the student making experi-
ments for bimself, and any one who points out how
those experiments may be easﬂ{f made is doing excellent
werk.”'—English Mechanic and Werld of Science.

“The work bears the stamp of a Wwriter who writes
nothing but with certainty of action and result, and o1
a teacher who imparts scientific informatien in an at-
tractive and fascinating manner.”’—4dmerican Engineer.

,“ Tt should be found 1n every library.”—English Me-
chanic.

“’I'he book would be a most judicious holiday gift.)’—
Engineering and Mining Jowrnal.

“ The portion of the book devoted to dynamic electri-
city covers over one hundred pages. and is extremely
interesting and valuable.”—Brooklyn Standard Union.

* Directions are given for demonstrating most of tbe
laws of physics, with every-day tools and common ap-

most heartily to all teachers.”’—

pliances."—dierican Photographer.
“Many of the experiments are new to print, while
some o

the old, familiar ones apBear in modified form

and with slmphﬂed apparatus.’’ ublic Opinien.
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PATENTS!

MESSRS. MUNN & C@., in connedtion with the publi-
cation of the SCIRNTIFIC AMERICAN, continue to ex-
amine improvements, and to act as Solicitors of Patents
for Inventors.

In this line of business they have had forty-one vears'
evperience. and now have unequaled facilities for the
preparation of Patent Drawinus, Specifications, and the

rosecution of Applications tor Patents In the United

tates, Canada. and Foreign Countries. Messrs. Munn &
Ce. alse attend to the preparatien of Caveats, Copyrighte
for Beeks, Lawels, Reissues, Asaignments. and Beports
on Infringements of Patents. All busipess intrusted to
them is done with special care and promptness, on very
reasonable terms.
amphlet sent free ef charge, on ap&)hcatlou, con=
tammﬂ tull informatien about Patents and hew to proe
cure them: directions conecerning lLabels, Copyrights,
Designs, Patents. Appeals, Reissues Infringements. As-
signments, Rejected Cases. Hints on the Sale of Pa-
tents, etc.

We also send. free of charge. a Synopeis of Foreign Pae.
tent Laws, showing the cost and method of securing
patentsin all tbe principal countries of the world.

MUNN & (,0., Solicitors ot Patents,
361 adway, New Yor

BRANCH OF FILES— No.622 and 624 F _Street, Pa-

cific Building. near 7th Street. Washington. D. C.

ELEGTRIG IMOTORS

F'oxr all Special Worl.

Correspondence invited by the

CROCEKER-WIIEELER INMOITOR CO.
430 West 14th Street, New York.
Manufacturers of the PERFECTED MOTOR,
Acknowledged to be the Standard for all high-class work where power is required.
8. S. WHEELER, President.

F. B. CROCKER, Vice- President.

VELOCITY OF ICE BOATS. A COLLEC

tion of interesting letters tothe editor ofthe SCIENTIFIC
AMERICAN on the question of the sgeed ofice boats, de,
monstrating how and why it is that these _craft sail
faster than the wind whlch propels them. Illustrated
with 10 explanatory diagrams. Contained in SCIENTIF10
AMERICAN SUPPLEMENT, No.214. Price 10 certs. To
be had at this office and fromall newsdealers.

Barnes’ Foot- Power Machmery

Complete outtits for Actual Worksnop
Business. A customer says: **Consid-
i ering its capacity and theaccuracy of
your No. 4 Lathe, U do not see how it
can be produced at such low cost. The
velocipede foot-power is simply ele-
gant. I canturnsteadilyfor a whole
day, and at night feel as little tired
as if I had been walking around.”
Descriptive Price List kree.
W. ¥ JOHN BARNES CO
19% RuBY ST.. Rockford. TII.

CHANDLER & TAYLOR CO’S

gSe-Gontane STEAM EN GI N ES

Are tested under ——=.
full load be-
fore ship- &
el | 12 T080 H.P.
IN STOCK FOR QUICK
DELIVERY.
For Catalogue *“8,” address

CHAN DLER & TAYLOR CO., INDIANAPOLIS, IND
THE STEAM ENGINE: ITS PRINCI-

plex, itg development its future and perfection. —A pa-
per by . Bickerson, leving an outline of the history
of the stéam engine, and discussing the prinmples upon
whieb it operates and which limit its capacity. \With 2
figures. Contamed in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 686. Price 10 cents. To be had at this
office and trom ail newsdealers.

EXCELLENT BLACK CeP1ks, only equaled by Litho-
% hy,of anything written or drawn with any Pen by
he Patent

Specimens

. e e e e e arp—— "~
Ten Eyck & Parker, 66 Pine Street, New York

OIL WELL SUPPLY CO. Ltd

91 & 92 WATER STREET,
Plitsburgh, Va.,
Manufacturers of everything needed for
ARTESIAN WELILS
for either Gas, Oil, Water, or Mineral
Tests, Boilers, Engmes, Pipe,
Cordage, Drilling Tools, etc.
Illustrated catalogue, price
lists and discount sheets
on request.

HOME-MADE INCUBATOR.—PRACTI-

cal directions for the manufacture of an effective incu-
bator that has been carefuliy tested and found to per-
form all that may be reasonahly exnected ; with direc-
tions for operating. With 4 figures. Lontamed in ScI-
ENTIFIC AMKRICAN SUPPLEMENT. 630. Price 10
cents. Tobe hadatthisofficeand fromall newsdealers.

ARTESIAN

Wells, Oil and Gas Wells, drﬂled

by contract r,o a.n epth, 'rom 6(

te 3000 foet, manufacture
and turmsh required
to drill and com ete same. Port-

able Horse Power and Mounted
Drilling Machines for 100 to

600 ft. Send 6cents for illustrated
catalogue. Pierce Artesian
and 0il Well Su %Co.,
ork.

80 Beaver Street
THE PHYSIOLOGICAL BASIS OF
the Sense of Beauty of Form.—By Albert. Goedman. A
gaper of great interest to architects. Comamed in
CIENTIFIC AMERICAN SUPPLEMENT, No. 749. Price
10 cents. To be had at this office and from all news-

dealers.

GATES ROCK & ORE BREAKER

Capacity up to 200 tous per hour.
Has produced more ballast, road
metal, and broken more ore than
all other Breakers combined.
Buijlders ot Higb Grade Mining
Macbinery.

Send for Catalogues.
CGATES IRON WORKS,
80 C So. Clinton St., Chicago

215 Franklin St.. Boston, Mass.

SMOKELESS EXPLOSIVES —A LEC-

ture by Sir Frederick Abel F.R.S.. treating of the pre-
duction ef explosives for rapid firing guns. and giving
an acconnt of the work ef inventors in this line of
research. (ontained in SCIKNTIFIC AMERICAN SWP-
PLUMENT, No. 745, {’rice 10cents. To be hadatthis
office andfromall newsdealers.

THE EACLE

THE EASIEST RUNNING BICYCLE
IN THE WORLD.

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

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

TYPEWRITERS.

Largest like establishment in the world. First-
classSecond-hand Instruments at half new prices.
Unprejudiced advice given on all makes. Ma-~
chines sold on monthly payments, Any Instru-
ment manufactured shl , privilege to examine.
EXCHANGINGASPE ALTY. Wholesale prices
to dealers. Illustrated Catalogues Free.

TYPEWRITER 2‘ 70 Broadway, New York

o

After being on

or Kerosene Oil fire, as erdered.

Acme Automatio MIH
Engine.—"Stationary.

Tlnk

Send for catalogue giving tull particu

ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N. Y.

HEADQUARTERS, { 144 La Salle St., Chicago.
the Market Five Years

The ““ACME ?? still Leads!

Sizes One, Two, Three, and Four Horse Power.

Arranged for either NATURAL GAS
No extra insurance reﬂuired en account of the oilfire.
ars and prices.

Useful Books!

Manufacturers, Agriculturists, 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 uf 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 pames of author. Persons desiring
a copy, have only to ask for it, and it will be mailed
to them. Address.

MUNN & C0.. 361 Broadway, New York.

EVERY USER OF MACHINERY
SHOULD LEARN

Howto Use Loose Pulleys.

Useful information on this $ub-
en_: Iu Fiven in our * Catalogue
Bent freetoanyaddress.

i m DUZEN & TIFY, Cincinnati, Obio.

—— MENTION THIS PAPER, —

STEAM ENGINE. HOW TO MANAGE.
ByJ.C.8—A verg pracncal pauer on the subject. How
to ﬁre ‘with woed and coal, , hew te manage the water
supply, how to cleap the engine, how to clean the supply
B pe, hew to gauge tbe pump, etc. With 12 fllustrations.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
747. Price 10 cents. To be had at this office and

from all newsdealers.

A a E"Ts make 100 per cent. profit on my Corsets,
Belts, Brushes, Curlers, and novelties.

Samples free. Write now. Dr, Bridgman, 375 B'way, N.Y.

VOLNEY W. MASON & CO.,
FRICTION PULLEYS CLUTCHES and ELEVATORS

PROVIDENCE. R. I.

EVERYBODY w=ve BRIGHT <ZRW

By using the MAGIC VAPOR, a safe and
sure cure for weak eyes and headache is guaranteed. Glasses
orten discarded.~ They last for months, and no family should be
without one. For$1 we will mall the Vaporizer andillustrated
pamphlet, which ex plains the cawse of defective vision aznd Zow
ﬁrwentcd Send for agents’ circular,

N. Y. VAPOR Co., 1279 Broadway, N. Y.

[TTTRTHLANTERNS WANTED S8 eh

HARBACH & CO. 809 Filbert St.Phila,Pa.
HAT Ungle 8am and Aunt Columbia think, ete., of

OR E GHA QE,
w ASH l " T 0 " and SEATTLE. Send stamp to

Eshelman. Lieweliyn&Co.,Seattle, W.

IMPROVED

EXCELSIOR

INCUBATOR

%lmp] Perfeet and helf-Regulat-
ing. un reds in Buccessful operation
(Guaranteedto hatcha larger percentage
of fertile eggs at. l& 8 COSt than any other
hatcher. Semd 6¢. for Illus Catalogue.
Oirculars free. CEOQ.H.STAHL, QUINC Y. lll,

MECHANICAL DRAWING.

By Prof. C. W. MacCord, of the Stevens Institute
of Technolog'y. A series of new, original, and
practical lessons in mechanical drawing, accom-
panied by carefully prepared examples for prac-
tice, with directions, all of simple and plain cha-
racter, intended to enable any person, young or
old, skilled or unskilled, to acquire the art of
drawing. No expensive instruments are involved.
Any person with slate or paper may rapidly learn.
The series embodies the most abundant illustra-
tions for all descriptions of drawing, and forms the
most valuable treatise upon the subject ever pub-
lished, as well as the cheapest. The series is illus-
trated by upward of 450 special engravings, and
forms a large quarto book of over one hundred
pages, uniform in size with the SCIENTIFIC AMER-
ICAN. Price, stitched in paper, $2.50; bound in
handsome stiff covers, $3.50. Sent by mail to any
address on receipt of price.

For the convenience of those who do not wish to
purchase the entire series at once, we would state
that these valuable lessons in mechanical drawing
may also be had in the separate numbers of Sup-
PLEMENT, at ten cents each. By ordering one or
more numbers at a time, the learner in drawing
may supply hirr s¢if with fresh instructions as fast
as his practice requires. These lessons are publish-
ed successively in *1, *3, *4, *6, *8, *9, *12,
*14, *16, *18, *20, *22, *24, *26, *28, *30,
*32, *36, *37, *38, *39, *40, *41, *42, *43,
*44, *45, *46, *47, *38,*49, *50, *51, *52,
*58, *54, *56, *58, *60, *62, *65, *69, *74,
*78, *84, *91, *94, *100, *101, *103, *104,
*105, *106, *107, *108, *134, *141, *174,
*176, *178. FOR SALE BY

MUNN & CO..

Publishers of SCIENTIFIC AMERICAN,
361 Broadway, New York.

ICE and REFRIGERATING MACHINES

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

ROPER'’S
Practical Handy-Books

ENCINEERS AND FIRENEN

By STEPHEN ROPER, Engineer.
.00
3.50

Engineers’ Handy Book.
Hand-Book of L.and and Marine Engines
Use and Abuseofthe Steam Boiler.......
Hand-Bouk of Modern Steam Fire Engines

Questions and Answers for Engineers...... .. 300
Hand-Book of the Locomotive............ccoviviiinn 2.50
Roper’s Tlse and Abuse Steam Boiler................. 2.00
Instructions and Sugszestions for Engineers and

| oY YRR oo oo ooty o AR0GK A HO000 DM S oo o d .00
Catechism of High-Pressure Steam Engines........ 2.60
Young Engineers’Own BoOK.....ooveiiieiriaiiaennnns 3.0

They are the only books of the kind ever published in
this country, and they are so plain that any engineer or
firemanthat can read can eagily understand them.

Send for Descriptive Catalogue, mailed free.

For_sale by all booksellers, or will be sent to any part o)
the United States or Canada on receipt of list price.

0¥~ Send money in Registered Letter, P. @. Order, or
Pestal Note.

EDWARD MEEKS,

1012 Walnut Street, Plu]adelphia, Pa,

PROPOSALS

Dredgmz ar Ogdensburg Harbor. New York.
ENGINEER OFFICE, Burlington, Vt., Decem-
ber 22. 189. —Sealed proposals in duplicate, addressed te
the undersigned, for 270,000 cubic yards, more er less, of
dredging; 200,000 yards frem the city frent channel, and
70,080 yards from the channe!s near the C. V. R. R. Kle-
vators, O:densburg Harbor, will be received at tbis
office until 11:30 o’clock A. M., January 22,1891. Atten-

tion is invited to the Acts of Congress approved Feb-
ruary 26, 1885, and February 23, 1887, vol. 23,
vel. 4, paze 414, Statutes ut large. Detai
tion can be had on apphcatlon

. ADAMS, Major of Engineers.

age 332, and
informa-

e==% Small Electric Motor

for Amateurs. Illus. on page 39,
this issue. All the material for
making this Motor with the diffi-
cult parts finished, sent by mail
for $1.25. W. 8. BIQHOP, Mfr. of
Flectric Machinery, %8 Grand
Avenue, New Haven, Conn.

SMALL ELECTRIC MOTOR FOR AM-
ateurs.—By C. D. Parkhurst. Oescription in detail of a
small and eas:ly made motor powerfnl enough to drive
a ten or twelve inch brass fan and to give a good breeze.
With 15 figures drawn to a scale. Contained in SCIWN-
TIFIC AMFMRICAN SUPPLEMENT, No. 767. Price 10
cents. To be had at this office and from all newsdealers.

JAMES L.EFFELWATER WHEELS

ENGINES, and BOILERS.
TADMES LEFFEL & CO.
FARLO ST.,, SPRINGFIELD, OHIO,
110xa Liberty Street New York City.

CUR RAN’S GROOVED PLASTER SLAB
=1 Best foundation for plastering,
cement work, or tiling. Superior
toand o 1|v<|pnr than metal lath.
Bl §F Licenses granted to wse nv
Flevible Mold, patented Bec. 16,
1890, for producing these slabs.
X THOS.CURRAN, 135 B'way, N.Y.
light and pro-

$10.00 t0 $50.00 fixi

5 Ma"lc Lanterns and Views of popular sub-
jects. Catalogues on application, Parli 1 Optieal, 2
Mathemnneal 3 Metenrological, 4 Magic 1,anterns, etc.
ANASSE, 88 Madison Street, Chicaga, IlI,
E PR IPaper, Superior Quahty.
l’homgrnpluc Supplles.

r catalog

A e ———— ————
T. H. McCOLLIN & CO., 1.30Arch Qtreet Phl]ddelphla

OBESITY.—BY WALTER MENDEL-

M.D. A very interesting paper, exhaustively
treahng of the causes of obesity and tbe proper method
of combating it Comamed in SCIENTIFIC AMERICAN
SUPPLEMENT, 44. Price 18 cents. Tobe bad at
this office and from all newsdealers.

per night. A

>

.. The tourist route between Chi-
Imgu and Soutbern Winter re-
sorts via Indianapolis and Cin-
- cinnati, Lafayette. er l.euis-

& ville. For particulars. address
JAME‘} BARKFR, Gen. Pass Agt., Monon Block, thcqgo

FOR CAPITALISTS, A better investient yuu
den’t want. For Nale—My excellent Automntic
Cigax' Cutter, Patented Dec. 4 1890. One at the best
and most salable cutters ever made, Is new and a sreat
novelty. This patent for sale for the U. S. except Penna.
Address J. S. HENRY, Patentee and Manufacturer,
Manheim, Pa., or the ADAMSON CO., Muncie, Ind.

PATENT RIGHT FOR SALE

Parties wishing to handle a nice staple article should
buy the Patent Right on my ‘‘ Carpet Fastener.”?
Something new, and will bein great demand. Address

ALBERT R. HAMILTON, Box 102, BURLINGT®N., VT.

The Scientific | merican
PUBLICATIONS FOR 1891.

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 ¢

The Scientific American Supplement (weekly)‘ one
year.

The Scientific Amencan. Sp(mlsh Edmon (monthly)
one year, 5 8 g 3.00

The_ Scientific Amencan. Archltects and Bullders
Edition (monthly), one vear. . . -

COMBINED RATES.
The Scientific American and Supplement, . . $7.00

The Scientific American and Architects and Build-
ers Kdition. . . . . b

The Scientific Amencan. Supplement and Arcm-
tects and Builders Edition, .

Proportionate Rates for Sw: Months

This includes postage, waich we pay. Remit by postal
or express money order, or draft to order ot

MUNN & CO. 361 Broadway, New York.

$3.00

RKING MODELS &

. LIGHT MACHINERY.

INVENTIONS DEVELOPED. Send for Model

Jones Bros. E Co., Cin'ti,

© 1891 SCIENTIFIC

AMERICAN, INC.



	scientificamerican01171891-45a

