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Dflvertisements.

Inside Page, each insertion «« « 93 cents a line.

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

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

CUARDIOLA'S
COFFEE & SUGAR MACHINERY

Coflee, Malt, Corn, Cocoa, and Grain-
Dryul-r Machine. Coﬂee-llulllng and
Polishing Machines. Coffee-Washing
Machine. Helix Sugar Evaporator.

€8BY A HE LOW & CO., 42 Cedar
strbce Mosars M ONDT & SR TET LA 55 Bio
Street, New York, are Mr. Guardiola’s Agents, and they

w7ill glve prompt attention to all orders for any of the
above machines.

P.BLAISDELL & CO.,

Worcester, Mass.,

Manufacturers of the Blaisdell Patent Upright Drills
and other first-class Machinists’ Tools.

WooD & LIGHT

Machine Co.
WORCESTER, Mass.
Manufacture all kinds of

Iron-Working
Machinery,
including many novelties.
Shafting, Pulleys, &c.

Send for Circulars.

FOR ALL KINDS OF MACHINERY—Ap ly to
S. C. HILLS, "8 Chambers St., New York.

THE BEST

AND MOST ECONOMICAL

Boiler Feeder

FRIEDMANN'S INJECTOR,

MANUFACTURED BY

NATHAN & DREYFUS, New York.
108 Likerty St.

Send for Circular,

[ESTABLISHED 1846.]

Mune & 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 other in
the world.

They employ as their assistants a corpsof t e 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 availed 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-
ciflcations, and assignments, attend to filing applications
in the Patent Office, paying the Government fees, and
watch each case, step by step, while pendingbeforethe
examiner. This is done through theiroranch office, cor-
ner F and 7th Sts., Washington. They also prepare and
flle caveats, procure design patents, trade marks, and re-
igsues, attendto rejected cases (prepared by theinventor
or other attorneys), proeure 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 inthisand 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
arc often sold, in part or whole, to persons attracted to
the invention by such notice.

Patentsobtained inCanada, 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 the cost, time granted, and the re-
quirements for each country.

Copies of Patents.

Persons desiring any patent issued from 1836 to Novem-
ber 26, 1867, can be supplied with official copics 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 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 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.
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S. EMERSON’S PATENT DAMASCUS TEMPERED SAWS

A Patent Planer, Clipper, Lumberman’s Clipper, from clipper cross-cut, Universal Adjustable Saw A

r Swage, Band Saws for Saw Mills and re-sawing, and solid saws of allkinds.
Extra Thin Saws a specialty. Send your full address, plainly written, for Price List and ercular to
Emerson, Smith & Co., Beaver Falls, Pa., Successors to Emerson, Ford & Co.

Are superior t oall others,

@‘Ftn{ Premium aneadquIlal Cevllenma[ ITand and Self-Jnking,
2 Y“UR P ﬁm Save money! Do
PJE ggmohendver:um‘

$ i‘mu for eards, labels, envelopes, ete.

sizen for Large work, Anybedy can “&I:;gm ¥
OB have good petime for spare hours, andean

make money by taking in small jobs.
~=w t0 Mfrs,

ava much fun andmake money
BOYS:

very fast at printing cards, etc.,
KELBEY & €0. Meriden, Conn

MACHiNISTS’ TooLs.

NEW AND IMPROVED PATTERNS.
Send for new iilustrated catalogue.

Lathes, Planers, Drills, &c.

NEW HAVEN MANUFAC CURING CO.,
New Haven. Conn,

HARTFORD
STEAM BEILER

Inspection & Insurance

COMPANY.
V. B FRANELI, V. Pras't. 1, M. ALLEN, Pt

1. B. PIERCR, %7,

ROCK DRILLING MACHINES
AIR COMPRESSORS.

WMANUFACTUREDBY B, o) eicuRockDant Co.
SEND FORPAMPHLET.  FITCHBURG MASS.

Niagara

ESTABLISHED 1826.

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

NON-COMBUSTIBLE STEAM BOILER AND PIPE

COVERING

WITH CATR SPACE®INMPROVEWENT.
hyt] (1] T O2n SI B
T e L O T rnte 3o,

PATENT

OLD ROLLED
SHAFTING.

The fact that this shafting has %5 per cent. greater
strength, a iner finish, and 18 truer to gauge, than any
otherin use, rendersit ‘undo ubtedly the most economical
‘We are also the sole manufacturers of the CELEBRATED
COLLINS’PAT. COUPLING, andfurnigh Pulleys, Hangers,

etc., of the most approved styles. Price list mailed on
application to NES & LAUGHLINS,
Try Street, 2d and 3rd A venues, Pittsburgh, 'Pa.
190 8. CanaIStreet Chlc%%g, 111, and Milwaukie, Wis.
& Stocks uf dns 1n| m atore and for gale by
I"U DANA,
B0 PLACE &

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.

PUNCHING
PRESSES.

ACHINERY OF IMPROVED STYLES FOR

makrng S HINGLES, HEADING and STAVES;
also GUAGE LATHES for TURNING HANDLES. Solé
makers of Law's Pat. Shingle and Heading Sawing Ma;-
chine. Address EVOR & CO., Lockport, N.

oston, M ass.
600, I Chamors St., N. Y.

Drop Hnmmers and Dm, for work-
uﬁ Metals THE STILES &
PERKER PRESS CO. \dedletnwn'
Conre,

PERFECT

NEWSPAPER YILE

’I‘he Koch Patent File, for greservmg newspapers
azines, and pamphlets, has been recently improv
price reduced. Subscribers to the SCIENTIFIC AM-

ERICAN and SCIKNTIFICAMERICAN SUPPLEMENT canbe
oﬂ?plle{i for the low price of $1.50 by mail, or $1.25 at the

ce of this paper. Heavy board sides' inscription
*SCIENTIFIC AMERICAN,” in gilt. Necessary for
every one who wishes to preserve the paper.

Address
MUNN & CO,,

Publishers SCIENTIFIC AMERICAN.

CIVIL ENGINEER and EXPERT.

HENRY A. ST JOHN, 81 & 33 Broad St., Room 8, New
YorkCity. Examinations Surveys and Apprmsals made,
Specificas 1ons. Maps and Kstimates furnished on all
Railway or Public Works and Private Properties.

AN ENGLISHMAN OF GOOD ADDRESS,

who hashadsome experience in Americaamong Amen-
can_tools, labor-saving and other machincry, would be
glad to canvass in England for orders for American in-
ventions, &c. Address SAM. MIDDLETON, 12 Lounds-
boro’ Terrace, Scarboro’, England.

STUDIES OF MATTER AND LIFE.—By
Prof. HenryJ. Slack, F.R.S. A most interesting and
valuable paper, ex ainmg the latest scientific theories,
researche s and calculations, concerning the various
Modes of Motion, the Ether of Space, the Transmission
of Wave Forces, the Limits of Vision, the Size of Atoms,
Motion and Force of Atoms, Grouping of Atoms, Phe
nomena of Reproduction, Mental Phenomena. IEN-
TIFIC AMERICAN SUPPLEMENT No. Price, 10 cents.
To be had at this office and of all newsdealers.

Blake s Patent Stone & Ore Crusher.

NEW PATTERNS, with important im-
portant improvements, and abundant
strength. This is the only machine used
by the principal MUNICIPAL, RAILROAD
and MINING CORPORATIONS and CON-
ITRACTORS In the United States and
foreign countries, for breaking hard and
|brittle substances TO ANY SIZE, Send
for clm'ulur
IWB"A: T. SToNE CRUSHERS not made or licensed by
us, containing vibratory converuent ;uws, actuated by a
rovolving shaft and fiy-wheel, are infringements on our
patent, and makers and users of such will be held ac-

countable. Address,
BLAEE CRUSHER (0., New Haven, Ct.

{#F To appear end of February..&)
The United States

BUSINESS DI HECTORY

This Directory coutams over 400,000 names of persons
in all kinds of business. Arranged al habetlcuily ac-
eording to Btates, and classified according to business,
It is a valuable aid to the Merchant, Manufaciurer, and
Mechanic, for corresponden e or the dlstrlbunon of
circulars. The edition of 187718 the third year of issue,
and has already recelved a largely increased pntronage
from the business

Price to parties w! 0 send their order before the book

is lssued. $7.00.
LOCUTIONIST'S JOURNAL gives choicest

GEO. DE COLANGE & CO., Publishers,
§'Bond St., New York.
H
standard and new pieces for professional and ama-
teur Readers and Speakers, and mterestmg artlcles on
appropriate subjects. Just th ethm%wan 1 0 cts. of
any newsdealer or by mail. JESSE HANEY & CO., 119
Nassau Street, New York.

NOYE'S
MILL FURNISHINC WORKS

arethelargestinthe United States. They make Burr
Millstones, Portable Mills, Smut Machines, Packers, Mill
Picks, Water Wheels, Pulleys and Geanng. specially
adapted to flour mills, Send for Ca.tal(l)\g

J. T. NOYE & SO Buﬁ‘alo,N Y.

The HOADLEY
PORTABLE STEAM ENGINE.
WITH AUTDMATICAL CUT-OFF REGULATOR

ND

B ALLANCED VALVE
THE BEST p‘/ MOST ECONOMICAL ENGINE MADE
END FOR CI/IRCULAR,

TheJ.G.HOADLEY CO.LAWRENCGE. MASS.

STATE WHERE YOU SAW THIS,

MPORTANT FOR ALL CORPORATION S AND
MANF'S CONCERNS.—Buerk’s Watche

man’s 'Fime Detector, capable ofaccurately con-
trolling the motion of a watchman or patrelman at the
different stations of his beat. Send for circular.
J.E.BUERK,P.0. Buox 4979, Beston,Mass

N.B.—The suit agamst Imhaeuser & Co.,of New York,
was decided in my favor, June 10, 1874 Proccedings
have been commenced against Imhaeuser & Co. for se;
ing, contrary to the order of the Court. Persons using
clocks infringing on my patent, will be dealt wit]
accordingto law.

Successorsto Jas. Bradford & Co.'
MANUFACTURERS OF
French Buhr Millstones,
Portable Corn & Flour Mills,
Smut Machines, etc.
Als0, dealers in Bolting Cloths and
General Mill Furnishing.

fHce & Factory,168 W.2d 8St,

. CINCINNATI, O.
L J.R.Btewart,Pres. W.R. Dunlnp See.
ﬂ? PRICE-LISTS SENT ON APPLICATION.

MANUFACTURE OF ARTIFICIAL BUT-
ter.—By Prof. Henry A. Mott, Jr.,, EM. With six en-
gravings.—Being a History of the Artificial Butter
Manufacture, Descriptions of the Principal Processes
now in use, Details of Latest Improvements, Plan of an
Artificial Butter Factory, Engravings of the Machinery
required, Chemical Analyses of Butter and of Artificial
Butter, Details of the Costs of setting up an Artificial
Butter Factory, the Capital required, the materials and
quantities consumed, Cost of manufacture per pound,
the Daily Profit,etc. A complete and reliable treatise
containedin SCIENTIFIC AMERICAN SUPPLEMENT Nos.
48and 49. Price,10cents each. To be had at this office
and of all newsdealers.

Boult’s Patent

Reverse Motion
Paneling,Variety
Moulding and
Povetailing
Machine.
cuts Panclsof

any design or |

style of mould in
the solid wood
with neatness
and dispatch. Is
a_ first class
Shaper, Edge
and Scroll
= Moulder,
Does general
Dovetailing with
thick or thin
atufls.

Slmple, Durable and Efficient.

§F~ Send for Pamphlet and

g Bample of work v

] Im roved Solid Steel Cutters for

all kinds of Variety Moulders

rruuze to order, and warranted

¥ the S

B, C. MACHINERY CO.
BATTLE CREEEK, MICH,

ESTABLISHED 1844,

JOSEPH C. TODD

(Formerly of Todd & Rnn‘ert. , ENGINEER anﬂh_»\cnm
I8T. Flax, Hemp, Oakum, and Bagging
Machinery, Steam ungines, Bo lersl ete. AlsoAgen for
the celebrated and im,pmved Rawson & Rittinger Hoist-
bl e, I will furnish specifications and estimates for
g of machinery. ®end for descriptive eircular
and pric& Address

4. C. TODD,
10 Barelay 8t., New York, or I'atersnﬂ, N.J.

16>
sy 4}

Small Tools of all kinds; also GEAR WHEELS parts

MODELS, and materials of all kinds. Castmgs of
Small Lathes. Engines, Slide Rests, etc. Catalogues free.
GOODNOW & WIGHTMAN, 23 Cornhill, Boston, Mass.

I'I‘
Cotton Seed Huller.

D. Kahnweiler’s Patent, for Oil Mills and Plantations.
Used by every Mill in New Orleans. Plantation Power
Huller, $175; Hand Machine, $75. 120 Center St.,

$r’0 00_ SCREW-CUTTING FOOT LATHES—
) Foot Drill Presses, Send for Circular to
. L. SHEPARD, Cincinnati, O.

S’I‘ILWELL’S PA’I‘ENT

Lime Extracting Heater and Filter.

Indispensable to economy inuseof steam.
PRICES GREATLY REDUCED.
Catalogue on application to the manufacturers,

PAYS to sell our Rubber Hand Printing Stamps
Terms free. G. A. HARPER & BRO., Clevelana, O

STILWELL & BIERCE M'F'G CO., Dayton, Ohio.

© 1877 SCIENTIFIC AMERICAN, INC.

S|
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THE TANITE CO.,
STROUDSBURG, PA.

EMERY WHEELS AND GRINDERS.
GEO. PLACE, 121 Chambers St., New York Agent.

Schlenker’s New Machine
Revolving-Die.

Send for Catalogue, giving prices
and full description.

HOWARD IRON WORKS,

_BUFFALO, N. Y.

ISTATE, COUNTY AND SHOP RIGHTS

for sale of C. Koons’ Patent Rat Trap ; best out; caught
16 one night. Enclose stamﬁ to _owners and manutac-
ﬂlgers. J.T. WILHIDE & BRO., York Road, Carroll Co.,

$5 to $20
wor Sample watch and oulfit free to Agents.

$3 Yor terms address (,OULTI]R &CO .(,lncaﬂ:o

EAGLE FOOT LATHES

With Scroll and Circular Saw Attach-
ments, Slidc Rest, Tools, &c.; also Small
Engme Tathes, Metal Hand f’ laners, &c.
Neatest designs, superior finish. Low
#rices. Our new Catalogue describes
these and ever{ tool necessary for the
Amateur or Artisan. Send for it.
WM. L. CHASE & CO.,
95 & 9t Libertv St. New York.

per day at home. Samples worth $5
free. STINSON & CO., Portland, Me.

CHES. Cheapest in the lknown

For showi of

heat
Pometel’s, Ovens, Hutqél.mt Pipes,
er Flues Super-Heated Steam, 01l Stills, &o.
ENRY W. BULKLEY, Sole Manufacturer,

149 Broadway, New York.
BIGPAY

Boi

to sell our RUBBER PRINTING STAMPS.
Terms free. TAYLOR & Co.,Cleveland, O.

BAKER’S
Rotary Pressure Blower

ED

FORC

‘Warranted superior to any other.

WILBRAHAM BROS.
No. 2318 lh'ankford Avenue, Philadelphia:

OF THE
SCIENTIFIC AMERICAN
For 1877,

THE MOST POPULAR SCIENTIFIC PAPER IN
THE WORLD.

THIRTY-SECOND YEAR.
VOLUME XXXVI—NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN beg
to announce that on the sixth day of January, 1877, a
new volume was commenced. It will continue to be the
aim of the publishers to render the contents of the
new volume more attractive and useful than any of its
predecessors,

To the Mechanic and Manufacturer.

No person engaged in any of the mecchanical pursuits
should think of doing without the SCIENTIFIC AMERICAN.
Every number contains from six to ten engravings of
new machines and inventions which cannot be found in

any other publication.

TERMS OF SUBSCRIPTION.

One copy of the SCIENTIFIC AMERICAN will be sent
for one year, 52 numbers, POSTAGE PREPAID, to any
subscriber in the United States or Canada, on receipt of
three dollars and twenty cents by the publishers.

One extra copy of the SCIENTIFIC AMERICAN will be
supplied gratis for every clud of five subscribers at $3.20
each; or six copics for $16.50 without extra copy.
Postage free.

The Scientitic American Supplement.

A weekly paper, uniform in size with the ScIENTIFIC
. | AMERICAN, but a distinct publication. It contains work-
ing drawings of enginecring works, and claborate trea-
tises on every branch of Science and Mechanics, by
eminent writers, at home and abroad. An illustrated
cover protects the handsomely printed sheets.
$5.00 per annum. Single copics 10 cents.

One copy of the ScIENTWIC AMERICAN and one copy of
the SCIENTWIC AMERICAN SUPPLEMENT will be sent for

Price,

one year, pnstage prepaid, to any subscriber in the
United States or Canada, on receipt of seven BDollars by
the publishers.

The safest way to remit is by Postal-Order, Draft, ot
Express. Money carefully placed inside of envelopes,
securely sealed, and carefully addressed, seldom goes
astray ; but it is at the sender’s risk. Address all letters
and make all orders, drafts, etc., payable to

MUNN & CO.,

37 PARK ROW, NEW YORK.

HE ‘‘Scientific American” is printed with CHAS.
ENEU JOHNSON & CO.'S INK. Tenth and Lom-

bard Sts., Philadelphia, and 59 Gdd St., New York.
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