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Ddvertizements.

fnside Page, each insertion - - - 73 cents a line.

Back Page, each insertion ---$1.00 a line.

Fngravings may head advertisements at the same rate
per line, by measurement, as the letter press. Adver-
tisernents must be received at publication office as early
as Friday morning to appear in next issue.

Packing, Hose, Cluthing, B::ms and shoes, ete.
r Price List. MACDONALD & SUTTON,
24 Blv.uiwuy, New York.

 CTARDIOLA'S
COFFEE & SUGAR MACHINERY

Coflee, Malt, Corn, Cocoa, and Grain=
Dryins Machine. (‘oﬂee-llullln'r and
Polishing Machines., ¢ oll‘ee-“’m;hln'-r
Machine. Helix Sugar Evaporator.
Messrs. C. ADOLPHE LOW & CO., 42 Cedar

Gtreet, Messrs. V1 UNOZ & ESPRIELLA, 5?2 Pine

Gtreet, New York, are Mr. Guardiola’s Agents, and they

Belting
Hend ‘t‘ﬂ

will give prompt attention to all orders for any of the
above mnchines

Best Temperec pered Cast Steel.
Retail Price, O Cents per 1b,

WARRANTED. & Send for Circular
Flsher & Norris, 'I‘l-cnton, N. J.

2

THE SUCCESS.

The Bollinger Water Wheel, so
favorably known, has been pur-
chased and improved, and will here-
after be built and s0ld by me under
the name THE Success. Not only
a premium, but the first premium,
was awarded to this wheel, as now
improved, at the Centennial. Send
for descriptive pamphlet to S. M.
SMITH, York, Pa.

Incombustible Mineral Wool
The hest and cheapest insulator of heat or cold. Send
for circulars, 26'¢ Broadway, New Yor

XANDER D. FLBERS
P. O. Box 4461. Agent for the Paténtee.

MACHINISTS’ TOOLS.

NEW AND IMPROVED PATTERNS,
Send for new iilustrated catalogue.

Lathes, Planers, Drills, &c.

NEW HAVEN MANUFACTURING CO.,
New Haven, Conn,

[ESTABLISHED 1846.]

Mum & Co.s Patent Offices.

The Oldest Agency for soliciting Patents in the
United States.

THIRTY YEARS' EXPERIENCE.

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

They employ as their assistants a corps of the most ex-
perienced men as examiners, specification writers, and
draugbtsmen, that can be found, many of whom have
been selected from the ranks of the Patent Office.

SIXTY THOUSAND inventors haveavailed them-
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 to examine in-
ventions, confer with inventors, prepare drawings, spe-
cifications, and assignments, attend to filing applications
in the Patent Office, paying the Government fees, and
watch each case, step by step, while pending before the
examiner. This is done through their branch office, cor-
ner F and 7th Sts., Washington. They 'also prepare and
file caveats, procure design patents, trade marks, 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 thi¢ and infor-
eign countries.

A special notice is made in the SCIENTIFIC AMER-
ICAN of all inventions patented through 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.
Send for pamphlet pertaining specially to foreign pat-
ents, which states th¢ cost, time granted, and the re-
guirements for each country.

Copies of Patents.

Persons desiring any patent issued from 1836 to Novems-
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
time the Patent Office commenced printingthe drawings
and specifications, may be had by remitting to this of-
fice $1.

A copyof 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 handsomely
bound Reference Book, gilt edges, contains 140 pages
and many engravings and tablesimportant to every pat-
entee and mechanic, and is a useful handbook of refer-
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.

$5 to $20

Before purchaszn g Paints or Rooﬁn s send for Smnples and

REDUCED Phwice List of

HW.d OHNS

MATET

ROOFIN(}; with White Fire-Proof Coating. The hand:

Roofing made. Easily applied by any one.

RIALS

LATENT

somest, coolest, most dura.ble. and only reliable portable

Costs only half as much as tin.

PAINTS--Twelve newest shades, ready for use. Guaranteed in every respect equal to the best produced in this
country, and more durable than any others for outside work.

STEAM PIPE AND BOILER COVERINGS—The most effective and economical appliances known.

STEAM I’ACI‘{R'ING—-Se]f-]nbricating. Indestructible. Loose and Round, all sizes. ASBESTOS BOARD.

ROOF PAINT-FIRE-PROOF PAINTS, FIRE, ACID,

ANDO WATER-PROOF¥ CEMENTS, FELTS, ETC.

Al these materials are prepared for use in neat end compact form, are suitable for all climates, and can be easily

applied by any one.

Liberal inducements te (General Merchants,

alers, and Large Conswmers,

SEND FOR SAMPLES, ILLUSTRATED CATALOGUES, PRICE LISTS, ETC.

H. W. JOHNS MANUFACTURING CO.,

87 Maiden Lane, New York.

Also for sule b

406 Arch st.; DOWNIE, TRAINER & CO.,

PHIL ADELPHIA BRANCH,
Boslon . HEMPSTED & CO. oluinbus O.; s, & AL J. KIRKWOOD, Chica; 03
M C ‘L CO., St. Louis; I1. D. COLEMAN & Bi{O., New Orleans; THHOMPSON & UPSO

san Fl ancisco.
@& C AUTION.—The publicare

or using any materials for the above or similar pur-

1 against pur
DOses purporting to contam ASBESTOS unless they bear our

NOVYE'S

MILL FURNISHINC WORKS

are the largest in the United States. They make Burr
Millstones, Portable Mills, Smut Machines, Packers, Mill
Picks, Water W hcels, Pulleys and (Jearing, specially
adapted to flour mills. Send or (,aml%

J. T YE & S0 Buﬁ‘alo, N Y.

ESTABLISHED 1844.

JOSEPH C. TODD,

(Formerly of 'I‘odd & Rafferty), ENGINEER and MACHIN-
IST. Flax, Jute, Rope, Oakum, and Baggi
Machinery, Stea Engines. Boilers, etc. AlsoAgen for
the celebrated and improved Rawson & Rittinger Hoist-
ing Engine, I will furnish specifications and estimates for
all kinds of machinery. Send for descriptive circular
and price. Address

J. C. TODD,
10 Barclay St., New York, or Paterson, N.J.
Jos G ROGERS & CO., MADISON, IND
ish to place a consignment ot their Tannute of qoda
BOILEI{ SCALE PREVENTIVE in all important towns
in the United States, to be sold on commission. Applica-
tions solicited. Send for book on Boiler Incrustati

"NON-COMBUSTIBLE STEAM BOILER AND PIPE

COVERING

WITH “ATRSPACE” IMPROVEMENT.
Saves 10t0 20 percent. CHALMERS SPENCE CO.

Foot E. 9th St. N. Y.; 1202 N. 2d St.. St. Louis, Mo
Manhines Sat for
Ll Illustrated
Wheﬂls Circular.
Weissport,
Guaranteed.

PA.

HARTFORD
STEAM BOILER

Inspection & Insurance

COMPANY.

V. B. FRAPELIB, V. Pres’t. 1. N, ALLEW, Pras’iL
1. B. PIERCR. S’y

ver day at home. Samples worth $5
free. S1TINSON & Co., Portland Me.

——————————————— i rlght 8 'I’rlt Bucket
Plungers are the bost,

VALLEY MacHmNE Co,
Kasthampton, Mass.

THE BEST

AND MOST ECONOMICAL

Boiler Feeder

FRIEDMANN’S INJECTOR,

MANUFACTURED BY

NATHAN & DREYFUS, New York.
108 Liberty St.

Send for Circular.

STEAM E\\G\\\B

Clipper Vertical Engines, offand on Wheels.

Price, on wheels, 6-horse power, ; 8-horse, On
wheels, price $700. Dry Steam Horizontai Engines
Horse Power Climax, on wheels, $925. Builders of éta—
tionery Engines, 4 styles to 200-horse power.
Corliss Engines, Extra d Cut-off Engines,
Crank Statioua.r{and Plain Finished Engines, Boilers,
Circular Saw Mills, ete,

Successors to Utica Steam Engine Co., formerly Wood
& Mann. Established 1857.

‘We have the largest line Engine Patterns in United
States \r0od, responsible Agent wante
TAYLOR MANUHAC'PURIN(‘ CO.

Westminster, Mar

YALE
IRON WORKS,

New Haven, Conn.,
Builders of the YALE VERTICAL,
the best and most FHeonomical,
either forland or marine use; also
HORIZONTA with or wtih:mt
the Rider Cut-of,

HSprcial Toors made to order,
u.ll at rices that defy competi-
nd for Circular,

faud.

name and dates of patents.

Niagara
wmﬂ____, Steam Pump Works.
ESTABLISOED 1826.

CHARLES B. HARDICK,
LNo. 23 Adams Street,
BROOKLYN, N. Y.

. ENOWLES’
STEAM PUMP WORKS,

92 & 94 Liberty St., New York.

Great reduction in prices. Send for catalogue. The
“Knowles” has always been the best steam pump made.

ROCK DRILING MACHINES

AIR COMPRESSORS

MANUFACTURED BY B,0) ricuRock Daitt Co.
SENG FOR PAMPHLET. . FITCHBURG MASS |

|Type and Printing Materials

FOR SALE.

The following Fonts of Type, in good condition, hav-

ingbeen but liftle used :
evier, on Long Primer Body, about 550 1bs.

Brevier, 100 1bs

Nonpareil, on Brevier Body, 360 1bs.

Agate, 250 1bs.

Sixteen Cases Job Type, in Cabinet.

Allthe above are Copper-faced.

Leads, Brass Rules, etc.

Cases, 44 pairs.

Column Galleys, brassbottomed,

Chases, wroughtiron, 2 pairs, 36x24 inches.

composxug Frames, 4.

Racks, 2

Imposm%]Stones, one 75x30 inches, one 72x30, both on
stands with drawers.

Roller Press.

The above were used on the SCIENTIFIC AMERICAN,
and are in clean and perfect condition. The room in
which the above is deposited is wanted for other pur-

t will be sold very |
poseson the first of May, and the lot w 8 y Hinliervear

at the office OCIENTIFIC AMERICAN,

chea; Appl
3 Pal:'k Rogvl, ‘% Y., for further] particulars.

FOR SALE, TO CLOSE THE CONCERN.

Entire contents of Machine Shop, No. 279 Cherry Street,
New York city, consisting of 30 h. Steam Boiler, now in
good running order, 12 h. p. Steam Engine, Cameron
Steam Pump, Planing Machine, Engine Lathes, Milling
Machines, Screw Cutters, Ordinary Lathes, Shears,
Presses, Small Blower, Forge, Vises, Variety of Small

!

'TILE TANITE CO.,
STROUDSBURG, PA.

|EMERY WHEELS AND CRINDERS.

Tools, Shafting, Pulleys, Belting, Benches, Patterns, etc. |
Will be sold in lots to suit purchasers, at very low |

prices. Apply immediately to E. D. BARLOW, As-
signee, as above, Lease of premises—50x200ft.—for sale.

EAGLE FOOT LATHES,
With Scroll and Circular Saw Attach-
ments, Slide Rest, Tools, &c.; also Small
Engine Lathes, Metal Hand Planers, &c.
Neatest designs, superior finish. Low
¢’rices. Our new Caralogue describes
these and everg tool uecessary for the
Amateur or Ar isan Seustzl forit.

% &9 Libertv sx New Y’ork.

PATENT

OLD ROLLED

SHAFTING.

'I‘he fact that tms snafting has 7 per cent.
strength, a finer flirish,and is truer to gauge, than an
otherinuse,renders itunden btedly the most economica.
We are also the sole manufacturers of the CELEBRATED
COLLINS’PAT. COUPT.ING, and furnish Pulleys, Hangers,

greater

etc., of the most approved

Price lig mall d on
upplication to {7

NES & LAUGHLINS,
Street, 2d and 3rd Avenues, Pittsbur; h Pa.
1908, Canal Street Chlcas}o I11., and Milwaukie,
¥ Stocks of this shatting in store and for sale hy
F DANA, & FITZ, Boston, Mass.
GEO. PL ETACK & €. T Chmbers St., N. V.

NI ACHINERY OF IMPROVED STYLES FOR

styles.
JON

making SHINGLES, HEADING and STAVES;
also GUAGE LATHES for TURNING HANDLES. Sole
n‘lllnkers of Law's Pat. Shingle and Heading Sawing Ma-
chine,

Address TREVOR & CO., LuLkpurl N, Y.

. $3. PRINTING PRESS!

ts cards, envelopes, ete., equal
to any press Lurger sizes for large work.
Do your own frx mting and adue'rtmm) and
save money. cellent spare hour amuse-
ment for old or young. Orit can be made
money making business anywhere. Send
dc. stamps for large catalogue to
KELSEY %0., Manufacturers,
Meriden, Conn.

» WOOD & LIGHT
Machine Co.
WORCESTER, Mass.
Manufacture all kinds of
Iron-Working
Machinery,
including manynovelties.
Shafting, Pulleys, &c.

Send for Circulars.

Drop Hammers and Dies, for work-

| PUNCHING !

ing Metals, &c HE_ STILES &
PR ESSES PARKER k RE ’S CO., Middletown,

© 1877 SCIENTIFIC AMERICAN, INC.

GEO. PLACE, 121 Chambers St., New York Agent.

BUY YOUR BOILER AND PIPE

COVERING

direct from the Manufacturers.
ASBESTOS FELTING CO.,
Front St., near Gouverneur, N. Y,

PATENT FOR SALE.—A NEW AND

VALUABLE PATENT OF A STEAM TRAP.
Address T.MERKENBECK,

SOuthBrooklyn,N Y

For showing heat of
rometers‘ Ovoens, Hot Blast Pipes,
Bol or l"]uut, Super-Heated Steam, O Stills, &e.

IENRY W. BULKLEY, Sole Munulacturer,
140 Broadway, New York.

The HOADLE Y

PORTABLE S TEAM ENGINE.

V/ITH AUTOMATICAL CUT-0FF REGULATOP
B ALANCED VA

D
THEBEST $MOST ECONOMICAL ENG!NE MADE
SEND FOR CI/IRCULAR.

‘Thed.C.HOADLEY CO. LAWRENCE. MASS.

STATE WHERE YOU SAW THIS,

A. S. CAMERON’S

PATENT

“SPECIAL” Steam Pump

Is the Standard of Excellence at home and abroad.

REDUCED PRICE LIST.

‘ifeam .Cyl,

Number | PRI(‘E. Pump Lyl.: Strcke
0 | s 50 316 in. 4
P ;
) 590 Y 7
s 275 kA 10
g \ ig
;i ’ g l 10 lfs
H 1 0 | ]% 1%

10 350 1 1!
11 700 | 16 }g‘é 1 é
12 S50 18

lllns.tr:ltmi Catalogue sent freo, on o
Inventor and Sole Manufacturer in the

A. S. CAMERGON,

Works, Foot of East 23d St.
NEW YORK CI'I'Y

The New $20 Mlcroscope

is fully equal toany that could have been bought three
yearsago for $50. Send for descriptive circular.

For the best book of practical instruction get * Hew
to Use the Microscope,” by John Phin. 75 cts. by mail.

INDUSTRIAL PUBLICATION CO., 176 Broadway, N. Y.

NBS OF MACHI\J ERY—Apply to
C. HILLS, 78 Chumbers St., New York.

L}}lluilmn Ly thu
'mited States,

FOR ALL 1§I

A_MANUFACTURING ESTABLIS H
MENT, located on the line of the Pennsylvania
Railroad, 130 miles from this city, and making goods in
universal demand in this country, and with a trade es-
tablished in Germany on the increase. The profits of
the business are large, using water-power nine months
One of the two partners will retire in a
short time, and the one remaining wishes a man of busi-

ness capacrtles as PARTNER. The capital required is
$10.000 to $15,000. T he condition and extent of the busi-
ness can readily be shown. Only principles will be
noticed. Address MORGAN & Co.,154 b 4th sSt., Phila., Pa.

1872, 1873, 1874, 1875, 1876,
SCIENCE RECORD.

A few copies of these splendid books, copiously illus-
trated, are offered at the tollowing very low prices.
Persons desiring a condensed history of the most inter-
esting Facts and Discoveries in the Arts, Sciences, and
Inventions, for the years from 1872 to 1876, will find them
recorded in the five volumes of the SCIENCE RECORD,
now offered at half the original price.

Every I)e;il artment of Science is treated in these vol-
umes, and theimportant discoveries of the several years
are not onlf faithfully described, but many of the sub-
jects are illustrated with ﬂuely executed engravings,
prepared expressly for these Annuals.

Among the subjects, the following are the most note-
worthy, exhibiting in a condensed form a general ac-
countof the Progress of the W d:

MISTRY AND METALLURGY,

MECHANICS AND ENGIN

ELFCTRICITY LIGHT HEAT, SOUND,

TECH LOG: E USEFUL ARTS,

BOTA AN D HORTICULTURE

AGRICUL URE,

RURAL AND MOUSEMOLD ECONOMY
MAThRIA MEDICA, TEERAPEUTICS, HYGIENE
NATURAL HISTORY AND 20010GY,
ggggoROLOuY TERRESTRIAL PHYSICS,

GEOLOGY AND MINERALOGY,

ASTRONOMY

BIOGRAPHY 'AND NECROLOGY.

Each yearly volume contains about 600 octavo pages,
including a large number of handsome engravings.
They are bound 1n substantial and handsome bindings,
and will be mmled on receipt of $1.25 each, or $5 for the
set of five volum

They were pub]lshed and heretofore sold at $2.50 each,
or $10for the set.

%tate, in remitting for a single volume, which year,
from 1872 to 1876, is desired, romcembering that the date
of the volume covers the events and discoveries of the
previous year. Sent by mail on receipt of price. Address

MUNN & CO., PUBLISHERS.
37 Park Row, New York city.

PIONEER IRON WORKS,

Nos. 49 to 163 Wi]-
liam St., BROOK
LYN,N.Y.

)
Manufacturers of
the A. LINDELOF
Patent Steam
ROAD ROLLER
and TRACTION EN-
GINE. All kinds of
* Paving Machinery .
Machinery for
Sugar Houses and
Plantations & Spe-
=7 cialty.

e B py

Alexander Bass’s Patent Portable Iron Railroad.

HE * Sclentlﬂc American® is printed with CHAS.
ENEU JOHNSON & CO.'S INK. Tenth and Lom-
bard Sts., Philadelphia, and 59 Gold St., New York,



