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Founded by Mathew Carey, 1785.

BARD SEEECATILOGES

Now Ready, New Revised Editions.

Of our valuable SCIENTIFIC BOOK CATALOGUES, which
wi%l. be sent by mail gratis, and free of postage, onappli-
cation.

0= We are now receiving and keeping in stockthe
most important ENGLISH AND AMERICAN SCIENTIFIC
Beeks as they arepublished,and are prepared to furnish
them or to give information in regard Po all American and
Foreign publications in this department of kterature.

HENRY CAREY BAIRD & CO.

Industrial Publishers, Booksellers & Importers,
810 Walnut Street, Philadelphia.

BRADFORD MILLCO.

Successors to Jas. Bradford & Co.
MANUFACTURERS OF
French Buhr Millstones,
Portable Corn & Flour Mills,
Smut Machines, etc.
Algo, dealers in Bolting Cloths and
GeneralMill Furnishing.

Office & Fastory,168 W.2d 8t,

) CINCINNATI, O.
i J.R.Stewart, Pres. W.R.Dunlap,See.
(P PRICE-LISTS SENT ON APPLICATION.

BIR Vo e
-vjxtl ANTT

Small Tools of all kinds; also GEAR WHEELS, parts
of MODELS, and materials of all kinds. Castings of
Small Lathes Evnv%ines, Slide Rests, &c. Catalogues free.
GOODNOW & GHTMAN, 23 Cornhill, Boston, Mass.

STILWELL'S PATENT

Lime Extracting Heater and Filter.

Indispensable to economy inuseof steam.
PRICES GREATILY REDUCED.
Catalogue on application to the manufacturers,
STILWELL & BIERCE M’'F'G CO., Dayton, Ohio.
$5 to $2 per day at home. Samples worth $5
ree. STINSON & Co., Portland, Ale.
Lathes, Planers, Shapers, Drills,

Gear & BoltCutters,&¢.E.GOULD, Newark,N.J.

MPORTANT FOR ALDL CORPORATIONS AND
MANF'? CONCERNS.—-Buerk's Watc h-

man’s 'f'ime Detector, capable of accurately con-
trolling the motion of a watchman or patrolman at the
different stations of his beat. Send for circular.

E. ERK.P.0. Box 4179, Boston.,Mass

N. B.—The suit against Imhaeuser & Co., of New York,
was decided in my favor, June 10, 1874. Proceedin,
have been commenced against Innhaeuser & Co. for sell-
ing, contrary to the order ofthe Court. Persons usi
clocks infringing on my patent, will be dealt wi
according to law.

PHOTOGRAPHIC APPA-

RATUS & CHEMICALS

comp:ete, with directions, 81(). No toy; takespictures
4x5%% inches. Send for illustrated circular.

. MORGAN, 14 Ann St. New York, P. O. Box4349.

ANTED! SALESMEN nt n snlary of £1200 0
year to travel and sell goods to Dealers. NG
PEDDLING, Hotel and traveling expenses paid,
“ddress, Moxwitor Masvracturisg Co., Cincinnati, Ohio

T+ WROUGHT
I+ WRe

IIIIBEAMS & G/IRDERS

HE UNION IRON MILLS, Pittsburgh, Pa., Manu-
facturers of improved wrought iron Beams and
Girders (patentedgl.
The great fall which has taken place in the prices of
Iron, and especially in Beams used in the construction

of FIRE PROOF BUILDINGS, induces usto callthe spe-
cial attention of Engineers, Architects, and Builders to
the undoubted advantages of now erectin

g Fire Proof
referenceto pages52& 54 of our Book
of Sections—which will be sent on application to those
co ntam(plath]]agEthe erection of fire proof buj ldlnﬁs—'l'H E
COST CAN ACCURATELY CALCULATED, the
cost of Insurance avoided,and the serious losses and in-
terruption to business caused by fire; these and like con-
siderations fully justify any additional first cost. Itis
believed, that were owners fully aware of the small
difference which now exists between the use of Wood
and Iron,that inmany cases thelatter would be adopted.
‘Weshall be pleased to furnish estimates forallthe Beams
complete, for any specific structure, sothat the difference
in cost may at once be ascertained. Address
CARNEGIE, BROS. & CO., Pittsburgh, Pa.

NEW_DEPARTURE. Zus:ie
B $ih s fnnnthA oteland m'raf‘ s':E?l?a'.‘"isﬁ
O HANT & G0 o mutastare a of BNVELGPES
and PAPER, 2, 4, 0,s0d 8 Home 8t., CINCINNATI, OBHIO

structures; andb

W SCREW-CUTTING FOoOT LATHES—
$50. Foot Drill Presses, Sen%lgor %rculm' to
H. L. SHEPARD, Cincinnati, 0.
BIG P A to sell our RUBBER PRINTING STAMPS.
Terms free. TAYLOR & C0.,Cleveland,O.
1)

Blake's Patent Stone & Ore Crusher.
| NEW PATTERNS, with important im-
portant improvements, and abundant

b |strength. This is the only machine used
by the principal MUNICIPAL, RAILROAD
and MINING CORPORATIONS and CoN-
TRACTORS in the TUnited Btates and
forelgn countries, for breaking hard and

|hrlt.t e substances TO ANY BIZE. Bend
or circnlar.

for circul

§F~ALL STONE CRUSHERS not made or licensed by

us, containing vibratory convergent jawg, actuated by a

revolving shuft and fly-wheel, are Infringements on our

patent, and makers and users of such will be held ac-

countable. Address,
BLAKE CRUSHER Co., New Haven, Ct.

P.BLAISDELL & CO,,

Worcester, Mass.,
Manufacturers of the Blaisdell Patent Upright Drills
and other first-class Machinists’ ‘I'ools.
V OODWORTH SURFACE PLANERS, $125. Planers

and Matchers, $350. 8. ¢. HILLS, 78 Chambers
Street. New York.

The HOADLE Y
PORTABLE STEAM ENGINE.

WITH AUTOMATICAL CUT-OFF REGULATOR
AND B ALANCED VALVE.

OST ECONOMICAL ENGINE MADE

SEND FOR C/IRCULAR.

Thed.C.HOADLEY CO. LAWRENGE. MAS

STATE WHERE YOU SAW THIS.

S.

PAPER BARRELS BY A NEW, CHEAP AND SUC-
CESSFUL PROCESS. 8ee THE SOUTH, January 20th.
Samw ple keg at THE SoUTH office, 202 FultonStreet, N. Y,

L. SMITH HOBART, JOHN C. MOSS, D. I. CARSON,

Superintendent.

President. General Agent.
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RELIEF PLATES IN HARD TYPE METAL,
For Printing

ALL KINDS OF PICTORIAL ILLUSTRATIONS

In Books, Newspapers, and Catalogues.

These plates are an excellent substitute for woodcuts, being used in precisely the same
way, giving equally good results for much less money.

ELECTROTYPES AND STEREOTYPES

are made from them in the usual manner.
We offer special advantages to

MANUFACTURERS AND INVENTORS,

as our mechanical work is of the best quality and rapidly executed.
Our plates are used satisfactorily in the SCIENTIFIC AMERICAN and the SCIEN-
TIFIC AMERICAN SUPPLEMENT, and by Manufacturers and Publishers in all parts of

the country. “coP
X.”

‘We work direct only from Prints or properly prepared Pen and Ink Drawings. Any
other copy may be furnished, such as Photographs, Pencil Sketches, or the articles them-
selves, in which cases we have drawings made in the best manner by our own trained
draughtsmen. Photographs, taken in the ordinary way, are suitable, and they may be of
any size. We make the plates larger or smaller, as desired.

We are glad to have customers prepare their own Pen Drawings, and append one or two

DIRECTIONS TO ARTISTS:

The most important requisite in Drawings for our use is that every line shall be
perfectly black.

" 'he paper or drawing board must be white and smooth.

For fine work drawings should be made double the scale of the plate desired.

Carefully observing these main points, the artist has the utmost freedom in his choice of
styles of drawing.

For further information and fine samples of our work, send stamp for current number
of our illustrated Quarterly Circular.

WE ALSO PUBLISH,

&
)

LIST OF ENGRAVINGS.

1. THE LETTER WRITER.

2. THE CROSSING SWEEPER.

3. THE ROYAL PRINCESSES.

4. THE SKEIN WINDER.

5. THE SPANISH SISTERS.

6. A REST ON THE HILL.

7. THE FAIR CORRESPONDENT.
8. BARTHRAM’S DIRGE.

9. GOING TO SCHOOL.

10. PEEP 0°DAY BOY’S CABIN.
11. THE SCANTY MEAL.

12. THE AMAZON.

Printed on heavy toned plate paper, 12x15
inches.

Liberal discount to the trade.

Sent postpaid on receipt of price.

Please say where you saw this.

PHOTO-ENGRAVING CO., 67 Park Place, New York.

© 1877 SCIENTIFIC AMERICAN, INC.

STEAM PUMPS.

FIRST PRIZES, CENTENNIAL, PHILA., VIENNA,
PARIS, NEW YORK, BALTIMORE, BOSTON,

Send for circular of recent improv t
1'HE NORWALK IRON WORKS CO.,
South Norwalk, Conn.

I’l‘ PAYS to sell our Rubber Hand Prin_ting Stamps.
Terms free. G. A. HARPER & BRO.,, Clevelanq, O.
A Month and ExPenses. Salesmen
wanted to sell to Dealers.

CIGAR Sa‘rgpmfme- Send stamp.
8. Foster & Co., Cincinnati, O.
08AIC SAWS 5le. a doz., Fine Scroll Saws 20c. a doz.
Sent free by mall. J. M. SHEID, Willlamsport, Pa.

BAKER’S
Rotary Pressure Blower

ED
W IE

FORC
LLS

Warranted superior to

any
WILBRAHAM BROS.
No. 2318 Frankfard Avenue, Philadelphia:

$290 FOR BE=ST PI\NOS IN THE WORLD
* —in use all over the U. 8. in over 900 towns by
persons you will find in our Illustrated Circular, prob-
ably residents of your own place,or very near, where
you can try our pianos. senuine Rosewood—over-
strung—full irop plate--7 1-3 octaves— Agraffe—and pos-

sessin% every improvement known, and warranted 5
years by a responsible incorporated Manufacturin, C({i,
ank,

referringkb%yermission to the Chemical National
New Yor ty, by far the strongest bankin America.
Pianos sent ever{where on trial. We have no agents.
Send for Illustrated Circular ﬁivinlg full Barticulars.
Address UNITED SI'A I' ES PLANO COMPANY.
(Please name this paper). 810Broadway, New York,

WANTED THE SOLE MANUFACTURE,
for England, of one or two Patent Articles in demand
by steam users. Advertisers have Ogoocl manufacturing
Premises, and a first-class connection among steam users
n En%mnd and the Continent. Afg&l{ in first instance
by letferto P. 8. B., care f Mr. G STREET, Advertising
Offices, 30 Cornhill, London, E. C., England.

$12
SUBMARINE FOUNDATIONS.—Bein%ha
e

description, with dimensions and scale drawings of
apparatus employed at Pola Harbor, Austria. _Price, 10
cents. SCIENTIFIC AMERICAN SUPPLEMENT No. 3. "l'o

be had at this office and of all newsdealers.

a day at home. Agents wanted. Outfit and
termsfree. TRUK & CO., Augusta, Maine.

[ESTABLISHED 1846.]

Muna & Co.’s Patent Offices.

The Oldest Agency for oliciting Patents in the
United States.

THIRTY YEARS' EXPERIENCE.

MORE PATENTS have been secured through this
agency, at home and abroad, than through any otherin
the world.

They employastheir assistants a corpsof the most ex«
perienced men as examiners, specification writers, and
draughtsmen, that can be found, many of whom have
been selected from the ranks of the Patent Office.

SIXTY THOUSAND inventors have availedthem-
selves of Munn & Co.’s services in examining their in.
ventions and procuring their patents.

MUNN & CO., in connection with the publication of
the SCIENTIFIC AMERICAN, continue toexaminein-
ventions,confer with inventors, prepare drawings, spe-
cifications, and assignments, attend to flling applications
in the Patent Office, paying the Government fees, and
watch each case, step by step, while pendingbeforethe
examiner. This is done through their oranch office, cor-
ner F and 7th Sts, Washington. They also prepare and
file caveats, procuredesign patents, trademarks, and re-
issues, attend to rejected cases (prepared by the inventor
or other attorneys), procure copyrights, attend to inter-
ferences, give written opinions on matters of infringe-
ment, furnish copies of patents, and, in fact, attend to
every branch of patent business, both in this and infor-
eign countries.

A special notice is made in the SCIENTIFIC AMER-
ICAN of all inventions patented througn this agency,
with the name and residence of the patentee. Patents
are often sold, in part or whole, to persons attracted to
the invention by such notice.

Patents obtained in Canada, England, France, Belgium,
Germany, Russia, Prussia, Spain, Portugal, the British
Colonies, and all other countries where patents are
granted, at prices greatly reduced from former rates.
8end for pamphlet pertaining specially to foreign pat-
ents, which states the cost, time granted, and the re-
quirements for each country.

Copies of Patents.

Persons desiring any patentissued from 1836 to Novem-
ber 26, 1867, can be supplied with official copies at rea-
sonable cost, the price depending upon the extent of
drawings and length of specifications.

Any patent issued since November 27, 1867, at which
timethe Patent Office commenced printing the drawings
and specifications, may be had by remitting to this of-
fice §1.

A copy of the claims of any patent issued since 1638
will be furnished for $1.

‘When ordering copies, please to remit for the same as
above, and state name of patentee, title of invention,
and date of patent.

A pamphlet, containing full directions for obtaining
United States patents, sent free. A hardsomely
bound Reference Book, gilt edges, contains 140 pages
and many engravings and tables important to every pat-
entee and mechanic, and is a useful handbook of reter-
ence for everybody. Price 25 cents, mailed free,

Address
MUNN & CO,,
Publishers SCIENTIFIC AMERICAN,
37 Park Row, N. Y.
BRANCH OFFICE—Corner of F and 7th Streets,
‘Washington, D. C.
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