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Back Page, each insertion-«-«$1.00 a liae.

Bngrevings mey head advertisements at the seme rate
per line, by measurement, as the tetter press. Adver-
tisements.must be received af publication office s early
us Fridey merning to «ppear in next issue.

‘To Collezes, Scientific Soeieties and Individuals.
Anachromatie telese) efcrr zale, of the following &i-
mendons  diameter o 24 gm.as 5 inches: total
length. 1: feet . maker, lme Henry itz performance,
first-clags, Shows the sixch stur in the l.\ﬁezlﬂln of
Orion with clearngss.  Equatorial stand an stro-
nomical eye-pieces, including a spiendid prismatic eye-
jece.  Address me, or call at office Manhattan Gas
¥orgy, corner ith 8t and Avenue €, New York. a
bona fide cash purchaser an mducement will be offered
seldom met with, Letters deslnn%apunlculars promptl
apewered, or the gass will be tes i)n ob, ects. whlc
eferred by me.
New York, Dec. 26, 1877,

25
eed & Co., Nassau, N.Y.

BARNE}?’ FOOT POWER MA-

2

NEW YEAR CARDS, with name, 20c.
=) Extra Mixed. 10c. Geo. L. B

Duﬁ'erent machineswith which
Builders, abinet Makers,
Wagon Makers and Jobbers
in miscellaneous work can |
compete as t0 QUALITY AND |
PRICE w th steam power manufac-
turing; also Amateurs’
MACHINES SENT ON TRIAL
S8ay where you read this, and send
for catalogue and prices.

W.F. & JOHN BARNES,
Rockford, Winnebago Co., I11.

Steel Castings, -

From 4 to 10,000 1bs. weight, true to pattern. An invalu-
able substitute for forgmgs. or for malleable iron cast-
ings requiring eat stren Send far circular and
if‘me 1ist to C: EI, CASTI NG COM PANY,
ELINA bTREET‘ P[i!LAI.IEIA'I'IL\. PA.

supplies.

Retail price $900 only 3260. Pdrlor
I AN Orgens, price $340 only $35. Paper
free Danlel!‘ aty, Washmgton, ]

ﬂmon;s NON CHANGERBLE GKP LATHE DS ok JAMES Aoy
GREAT FACILITIES FOR, LARSE 0R MEDIUM \,},}msus S FRONTST g

AIR COMPRESSORS

FOR ALL PURPOSES. -
A SPECIALTY of HEAYY PRESSURES.

THE NORWALK IRON WORKS CO.,
SouTH NORWALK, CONN.

WANTED. Packa
Star Novelty

GENTS

\ ée of Goods free to
every applicant.

0., Charlotte, sich. |

Elegant Mixed Cards, with name, 13c. |
Agent’s outfit 10c. Seavy Bros., Northford, Ct.

CAVEA'TS, COPYRIGHTS, TRADE
MARKS, ETC.

Messrs. Munn & Co., in connec'ion with the publica- |
tion of the SCIENTIFIC AMERICAN, continue to examine !
Improvements, and to act asSolicitors of Patents fer |
Inventors.

In this line of business they have had OvER THIRTY
YEARS' EXPERIENCE, and now have wequaled racilities
for the preparation of Patent Drawings, Specifications,
and the Prosecution of Applications for Patents in the
United States, Canada, and Foreign Countries. Messrs.
Munn & Co. also attend to the preparation of Caveats,
Trade Mark Regulations, Copyrights 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 moderate
terms.

We send free of charge, on application, a pamphlet
containing further information about Patents und how
to procure them; directions concerning Trade Marks,
Copyrights, Designs, Patents, Appeals, Reissues, In-
fringements, Assignments, Rejected Cases, Hints on
the Sale of Patents, etc.

Foreign Patents.—We also send, free of charge, a
Synopsis of Foreign Patent Laws, showing the cost and
method of securing patents in all the principal coun-
tries of the world. American inventors should bear in
mindthat, as a general rule, any inventionthat is valu-
able to the patentee in this country isworth equally as
much in England and some other foreign countries.
Five patents—embracing Canadian, English, German,
French, and Belgian—will secure to an inventor the ex-
clusive monopoly to his discovery among about oNE
HUNDRED AND FIFTY MILLIONS of the most intelligent
people in the world. Tbe facilities of business and
steam communication are such that patents can be ob-
tained abroad by our citizens almost as easily as at
home. The expense to apply for an English patent is
$75; German, $100; French, $190; Belgian, $100; Cana-
dian, $50.

Copies of Patents,—Persons desiring any patent
issued from 1836 to November 26, 1867, can be supplied
with official copies at reasonable cost, the price de-
pending upon the extent of drawings and length of
specifications.

Any patent issued since November 27, 186%, at which
time the Patent Office commenced printing the draw-
ings and specifications, may be bad by remitting to
this office $1.

A copy of the claims of any patent issued since 1836
will be furnished for $1.

When ordering copies, please to remit for the same
asabove, and state name of patentee, title of inven-
tion, 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 tables important to every pat-
entee and mechanic, and is ausefulhaud book 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 Tth Streets,
Washington, D. C,
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MARVIN SAFE&SCALE CO
265 BROADWAY. N.¥

CUARDIOLA'S
COFFEE & SUGAR MACHINERY

Coffee, Malt, Corn, Cocoa, and Grain=
Dryinz Machine. Coffee-Hulling and
Poiishing Machines. ¢offee-Washing
Machine. Helix Sugar Evaporator.

Messrs. C. ADOLPHE LOW & CO., 42 Cedar
Street, Messrs, MUNOZ & ESPRIELL Pine
Street New York, are Mr. Guardiola’s Agents, and they
will give prompt attention to all orders for any of the
above machines.

'Harrison’s System of Grinding!
Tllustrated Catalogue Now Ready.

NEW STANDARD FLOURING MILLS.

0ld Theories, Horizontal Grinders, Slow Runners,

Fully Exploded. Fine Flour, High Speed, and Econo-
mical Milling Fully Established.
A NEW Copy For All
Millers and Editors please address
EDWARD HARRISON,
No. 135 Howard Ave. New Haven, Conn.

CutBrassGears,ist free. Grant, 194 Beverly St., Boston.

HARTFORD
STEAM BOILER

Inspection & Insurance
COMPANY.
W.B. FRANKLIN, V. Pres't. 1. M. ALLEN, Pres.

J. B. PIERCE, Sec’y.
rometers, o,
Boiy Flue r-Heated Steam, 0il Stills '

H%e
HENR BULKLEY, Sole Mxmuia.‘.wrer

140 Broadway, N. Y.

ROCK DRILLING MACHINES
AIR COMPRESSORS.

MANUFACTURED BY By eicuRock Drite Co.
SEND FOR PAMPHLET. . FITCHBURG MASS.

Mill Stones and Corn Mills.

We make Burr Millstones Portable Mills, Smut Ma-
chines, Packers, Mill Picks, "Water Wheels, l!'ulleys and
*Gearing, specially adapted to Flour Mills. Send f

catalogue.
J.T.NOYE & SON, Buffale, N. Y.
FOUNDRY AND MACHINE SHOP FOR

Sale or Rent. We offer at a bargain, our old works,
consisting of three substantial brick buildings sheds,
ample water iower and facilities for conducting an iron
or wood working business. Coal, iron, hard and 80
lumber close at hand, Three railroads. Addr

'H BEND IRON WORKS, South Beud Ind.

ROOTS’ ROTARY HVDRAUI.IC ENGINE

BI.OWING URGANS

AND RUNNING

LIGHT MACHINERY

OPERATED BY

& N0 > HyoranT PRESSURE.

GIVES GREATEST USEFUL EFFECT OF WATER.
IS A POSITIVE PRESSURE ENGINE.

P. H. & F. M. ROOTS, Manuf’rs, CONNERSVILLE, IND.

S. S. TOWNSEND. Gen'l Ag't,

6 Cortlandt St, NEW YORK,

A new Medical Treatise, * THE
SCIENCE OF LIFE, OR SELF-PRES-
ERVATION,” abook for everybody.
Price $1, sent by mail. Fifty

T H Y s E LF orig nal prescriptions, either one
of which is worth_ ten times the

r ce of the book. Gold Medal awarded theauth or. The
Eoston Herald says: * The Science of Life is, beyond

all comparison, he most extra-

ordinary work on Physiology H Q

ever published.” An Illustrated

Pamphlet sent FREE. Address

DR. W. H. PARKER, No. TH SELF

Bulfinch Street, Boston, Mass.
IMPORTANT NOTICE.

1 wish to negotiate with some responsible manufac-
turer to make and sell on royalty my lately patented
pump valve, an article entirely separate from the pump.
Thousands of dozens can be s0ld every year. Address
D. F. DODGE, Lowville, N. Y

¢3. PRINTING_PRESS|

ntacarde, enveloFes ete., aqua
sw to cmy pres& Largea sizes for larg ework,
. mting and adn ,rrfsrmq arnd
savs mmm. ixeellent spare hour amuse-
ment for old or young. Orit can bemade
money making business anywhere. Send
AL} 3¢, stamps for hsrig catalogue to
KELSE 0., Manufacturers,

Meriden, Conn.

MACHINISTS’ TOOLS.

NEW AND IMPROVED PATTERNS.
Send for new iilustrated catalogue.

Lathes, Planers, Drillg, &e.

NEW HAVEN MANUFACTURING CO.,
New Haveny Conn.

TO INVENTORS

AND MANUFACTURERS

FOLILOWS & BATE, Manchester, England, Hardware |
and Machinery Merchants. are prepared to buy Ameri-
can Goods for Cash,and toact as Sole Wholesale Agents.

DROP =i

CIAL MACHINERY,
Danbury, Conn.
DAMPER

THEHULL & BEL
ND WEIGHTED
REGULATORS B E S T GAUGE COCKS.
MURRILL & BEIZER, 4 HOLLIDAY Sr., BALTIMORE.

BOILER C

OVERINGS

SAVE 10 TO 20 PER C
.THE CHALMERS SPENCE CO., Foot East 9th St .» New York.

“« Indispensable to the ILibrary, Clergyman,
Lawyer,  Physician, Editor, Teacher, Siudent,
a7lm all of any calling in life who dessre knowwl-
edge.’

ENCYCLOPZEDIA BRITANNICA.

Ninth Edition.--American Reprint.

This great work is beyond comparison superior in its
elaborate and exhaustive character to all similar works.

The contributors are the most distinguished and orig-
mal thinkers and writers of the present and of the

'I'hls igsue is the Ninth revision in a space of over one
h\mdred years since its inception, and this reprint, a
copy in every particular of the British Edition now in
course of publication, is the best and cheapest work
ever offered to the American people.

The articles are written in a most attra tive style,

d the quantity of matter in each volume is one-'

tlnrd greater per volume than inany other Cyclopsdia
sold at the same rates.

The work contains thousands of Engravings on Steel
and Wood, and is printed from entirely new type made
exipressly for it.

t will be comprised in twenty-one Imperial octavo
volumes, six of which are now ready, and the succeed-
ing volumes will be issued at the rate of three a year.

Price per vol,, extra cloth binding...... ...
In half Turkey Morocco, extra

Sold 0n1§)by subscription.
amphlet, giving specimens of pages, cuts.
full—"age 1llustrat10ns, list of contributers, etc., will b
mailed gratis to applicants.

J. M. STODDART & CO., Publishers,
723 Chestnut Street, Philadelphia.

H. H, KEY, Publisher,
Room No. 8, 120 Broadway, N. Y.

Tube Cleaners & Jewnine Boler

TIONAL STEEL TuBE CLEANER Co 814 E. %th St, N. Y.

Drop Hammers and Dies, for work-
e ’r”%i‘r{%mlsbmss co., “Miadletown,
PRESSES. C(Jmn 5 3

R ALL KINDS OF MACHINERY—AppIY %0
OB AL P LA, 2 Chuambers St Kew York.

Address JOAN A. ROEBLING’S SON§, Manufactur-
ers, Trenton, N. J_, or 117 Liberty Street, New York.

Wheels and Rope for conveying power long distances.
Send for circular.

PERFECT

NEWSPAPER FILE

The Koch Patent 'Fl]e, fnr greserving newspapers,
magazines, and pnm}a lots, has been recently improved
amfprme reduced. Subseribers to the SCIENTIFIC AM-
ERICAY and SCIFNTIFIC AMERICAN BUPPLEMENT can be
sm phr-d for the low priee of $1.50 by mail, or $1.25 at the

of this paper. Heavy board sidés; inscription
8 SCIEI\’IIFI(J AM BERICAN," in gilt. Necessary for
every one who wishes to preserve the paper.

AN MUNN & €O,

Publishers SCIENTIFIC AMERICAN.

© 1878 SCIENTIFIC AMERICAN, INC

|

THE TANITE CO..
STROUDSBURG, PA.

EMERY WHEELS AND CRINDERS.
GEOQ. PLACE, 121 Chambers St., N ew | York Agent.

'MATE RIALs

lg Paints—all shades, finest in the world.
1

Agn
}?lre qoof Paint, for Wood work, &
oof Paint, for Tin Roofs, I‘mn Waork, &e.
oofing, white Fire Proof Coati ng
Roof Coatjny, for restoring aadgeserﬂng old roofs.
Jements, for Retorts, Furnaces, Leaky Roofs, &e.
| stewn Pipe and Boiler Coverin oH.
sSteam Packing, Asbestos 'anruls, Fire Proof
Coatings, L‘slwatlnngs and Roofing Felts, &e.
These articlesare ready for use, and can be easily ap-
i[eid 1&7 any one Send for Samp}es. Pamphlets, Price
L&,

H, W, JOHNS MANUFACTURING COMPANY,
87 Maiden Lane, New York.

'PIIIL-&DET I"H!A BR ANCH, 406 Arch Bt.
ER & CO., ‘Boston.

Also
; 11 .\t s'an & C0., Columbus, Ohio.
i E{.‘I‘Zx. BUCK & 00. St. Touis,
Y |C. A. PARKER & CO. hew Orleans.
THOMPSON & UPSON San Francisco.

NILES ENGINE

SUITARBLE FUR

COTTON GINS, CORN MILLS,
GRAIN ELEVATORS,

PRINTING OFFICES,

HOTELS,
-2 And for any purpose requiring an
engine from 2 to 18 horse-power,.

aooress NILES TOOL WORKS,
Hamilton, ©Ohio.

ESTABLISHED 1844.

JOSEPH C TCDD,

(Formerly of Todd & Raffert ) ENGINFF‘Ranl MACHIN-

I8T. Flax, Hemp, Jute, Oakum, and Bagging

Machinery, Steam imgmes, Bmlexs, etc Also Agentfor
i the celebrated and improved Rawson & Rittinger Hoist-

[ 1 ine, T will furnish specifications and estimates for

| all kinds of machinery. <Send for descriptive -circular
| and price Address

J. C. TODD,
10 Barelay St.. New York, or Paterson, N. J.

25 per cent. Dlscount on Price List of
Supenor Wood-Working Machinery
allowed for the present. Also
for Smith’s Chilled-Bean
5 Yises: effective, heavy, strong,

dumh]e. and economical. For
full particulars, !uillrLss

H. B. SMITH,

Smithville, Bu rllnjzmu Co.,

V. Y. STENCIL WORKQ, 87 Nassau St., N. Y.

84-page Picture Book, free. My plan beats
all to make money. Is easy, henest,and pays
you $10a day. DaviD C.Ce0K, Chicago, 111.

FITS, EPILEPSY,-FALLING SICKNESS,
ﬁosmvely cured by using “ Dr. Hebbard's Cure.” No

mbug. “ It bascured thousands.” Sample bottle free.
Address J. E. DIBBLEE, Chemlst 1323 Broadway, N. Y.

| MEDAL&PHEM!UM AWARDE%TU
; = SN 3

THE AMERICAN PHILOSOPHICAL

Societyherehy offers 4 premium of ive hundred dollars
for the best succesaful ?rocess by which anthracite coal
dust may be economical the said premium to
be competed for and awarded after due examination
and report by a committee appointed for the purpose.
Applicants for this fremmm are reguested to file with
the Society, within three months, the proofs, 1st, of the
f originality of their inventions, and 2d, of
ractical wurkln oi‘ these h::veutwns A pifcatmu 8 10
2 addres Tesley, Sec., Hall of the American
’ Philosophieal Saciety. 104 %ulh Fifth Bt., Pmla(kelphla
DECEMBER 7, 1877,

i25

the sucs.essful

EXTRA NEW YEAR (,ARDB, with 20 cts.
Samples 3c. B. HUSTED, Nassavu, N. Y.

Working Models

And Experimental MachmerﬁMeml or Wood, made to
order by ER, & Centre St., N. Y-

DUC’S IMPROVED ELEVATOR BUCKET.
For use in Flour Mills, Grain
Elevators, Sugar Refineries,
Malt Houses, Xreweries, W hite
Lead Works, &c., &c. ese
bucketsare made of Charcoal
Iron, and are very strong and
durab]e No corners to catch,
%uu‘e less power to operate,
and cost about the same as the old style bucket. Many
thousands already sold. T. F. Rowland, Sole Manuf’r,
Send for circular. Brooklyn, N. Y.

STEAM ENGINES.

‘We build the best Portable or Farm Engines in the
world. More power with less water and fuel than any
others. Low prlces We have thelargest line of Engine
Patterns in the U. 8. Foreign correspondence solicited.
TAYLOR M’E’G CO., Westminster, Md., Successors to
Utica Steam Engine 'Co., formerly 'Wood & Mann, of
Utica, N. Y. Gooi, responslble Agents wanted in terri-
tory 1ot tak

Mechanics of Ventilation.

By Geo. W. RAFTER, Civil Engineer, bein, No, 33 Van
Nostranl’s Science Series. 18mo. Board,

VAN NOSTRAND, Publlsher
23 Murray St.and 27 Warren St., New York.

* COpleS sent free, by mail, on receipt of price.

EUREKA SAFETY POWER!

Practically impossible to ex-
plode. Tested to 300 1bs. pressure
per square inch. 2-Horse Power,
$150, 3 to +H P., $230. Also,
Stationary Engines and boilers, and
Spark Arresting Portable En-
gines for plantation use. Sendfor
our circular. Discountto thetrade.

B. W. PAYNE & SONS,
Corning, N. Y.

\HE ¢ Scientific American” is prmted with CHAS
ENEU JOHNSON & CO.’S INKE, Tenthand Lom-

bard Sts., Philadelphia, and 59 @old St., New Ycrk,
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