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Qdvertisements,

Inside Page, each insertion = = = 73 cents a line.
Back Page,each insertion === $1.00 a line.

FBngravings may head advertisemenits at the same rate
per line, by measurement, s the (lelter press. Adver-
tisements must be received at publicatign office as early
as Friday morning to appear in next issue.

TAYLOR'’S M'F'G CO., WESTMINSTER, MD., PORTA-
ble and Stationary Engine Builders, ete. Send for Cata.

The Woodruff Scientific Expedition
AROUND THE WORLD.

. FINAL ANNOUNCEMENT.

The Directors have the pleasure to announce the 2%th
day of October next, as the date of sailing. To secure
a well selected state room, immediate application is
necessary.

. TERMS, .
Two Thousand Five Hundred Dollars, payable by in-
stallments, covering the two years of the voyage.
Applicants’ fees fully secured.
Detailed information is contained in descriptjve
pamphlet, to be had on application.

HEADQUARTERS:
ST. NICHOLAS HOTEL, NEW YORK.

DANIEL MACAULEY, Secretary.

SPECTRUM ANALYSIS. By Pror. RED.
WOOD. A highly interesting lecture, recently delivered
before the Pharmaceutical Soclety of Great Britain.
EXElammg the propagation of Light, and the Jlroperties
of Ether. Giving lengths of Light-waves, and showing
the cause of Refraction. The Theory of Color, and how
the Bpectrum is accounted for. he characteristic
Spectra of the several Metals,and the method of Ana-
lysing by the spedrum. Coutained in SCIENTIFIC

MERICAN SUPPLEMENT NO.79, Price10 cents. To be
had at this office and of all newsdealers.

“ HOME BUILDING.*

Now ready.—A splendid
book, 400 quarto pp., 42
plates, 45 original designs
of buiidlngs of all classes.
with specifications an
costs. Material and labor
tables, with prices at near-
500 points from New
ork -to San Francisco.
Also, 250 pages describin,
Blaces, with statistics a
. hints IN VALUARLEto ALL
building, improving, me-
chanics, real estate men,
ete. , postpaid. Send
i, money order to E.C. HUS-
SEY, Pub'r, 245 Broadway,
%‘I. Y. Agents wanted everywhere. Extraordinary
nducements, and valuable patent privilege as premium.
Send 2c. stamp for catalogue.

Scientific dmervican,

CUARDIOLA'S
COFFEE & SUGAR MACHINERY

Coffee, Malt, Corn, Cocoa, and Grain-
Drying Machine. <Coffee-Huliing and
Polishing NMachines, ¢offee~Washing
Machine. Helix Sugar Evaporator.
Messrs. C. ADOLPHE LOW_ & CO., £ Cedar

Street, Messrs, (IUNOZ & ESPRIELLA, 52 Pine

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

will give prompt attention to all orders for any of the

above machines.

Working Models

And Experimental Machinery, Metal or Wood, made
order by J. ¥. WERNER, 62 Center St., N. Y.

NEW AIR COMPRESSOR OF M. DUBOIE

with description, dimensions. Illustrated by engrav.
ings. SCIENTIFIC AMERICAN SUPPLEMENT, No. 2%2.
Price, 10cents. Sold by all News Dealers.

o Wright's Pat. Bucket
Plungers are the best.
VALLEY MacHNE Co,
Easthampton, Mass-

to

ESTABLISHED 1844,

JOSEPH C. TODD

1y of Todd & Rafferty), ENGINEER andhACHrN-

(Former
IsT. Flax, Hemp, Jute, Rope, ®akum, and Baggi
Machinery: Steam Enginea. Bu:le'rs. ebc. Also Agglsl f?)%

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.

EAGLE FOOT LATHES,

Improvement in style. Reduction in
grices April 20th. Small Engine Lathes,
lide Rests, Tools.etc. Also Scroll an:
Circular Saw Attachments, Hand Plan-
ers, etc. Send for Catalogue of outfits

for Amateurs or Artisans.
WM. L. CHASE & CO,,

95 & 97 Liberty 8t.. New York,

The HOADLE Y
PORTABLE STEAM ENGINE.
WITH AUTOMATICAL CUT-OFF REGULATOR

D BALANCED VALVE.

CIREULAR,
MASS.

STATE WHERE YOU SAW THIS.

END

Thed.C.HOADLEY CO. LAWRENCE,

A Work endorsed by the Scientific Ameriean,
10,000 COPIES 80LD !!

A’ ND
ARTIFICER’S ASSISTANT.
A work o fGREAT VALUE 0 INVENTORS, MODEL MAKERS,
MACHINISTS, MECHANICS, ENGINEERS, ARTISANS and
APPRENTICES, SIZE@)ix@ INCHES. Contains 700 PAGES,
,? ILLUSTRATIONS and DIAGRAMS, and embraces the most
ALUABLE COLLECTION of NEW and RELIABLE RECIPES,
SECRETS, TABLES, &c., ever published,
HICH EXCEEDS @ . Hsandzomely
boand in Cloth, with GILT BACK and S3IDES, This book WEIGHS
24 POUNDS. WE PAY 2’ CENTS POST AGE on EACH COPY
SE BY MAIL. (An ides of its size ean be fonned from the above)
Tue SoiEntiric Amzzioay says of this work ;

4T his ix wndoubledly the eheapest work of the king ever published,
14 It eontaing 700 pages of elowely arranged matter, The author and
“eompiler has covered very extensive pround, and the recipesand in-
“struciions are cavried down to the latest date.””

Among the multitude of subjects of which It treats, will be found
the following : Telegraphy, of which It is a perfect self-instructor,
teaching the eonstruction, manipuletion snd mauagement of Instrus
ments, Battaries, Wires, &c., Reading by sound, The Learner's In-
strument, How to learn telegraphy at home In a short time. One
Hundred sand Fifty valuable Mechanical Movements, Illustrated and
Explsined. Iiformation concerning Patenis; how to obisin them.
Tuning the Planoforte, Organ, Melodeon, & complete sell-imstructor,
Watchmaking, the whole process of manufacture in detail. Wateh-
makers’ Train Tables, Divections for the constructionsnd management
of Englnes, Boilers, Gauges, Valves, &e. Dutles of Engineers, Ce-
ments for Sleam work, Composition Boller Covering, Steam packing,
Scale preventatives, Polish for bright worlk ; Usel‘ul‘llinlh for Millers
and illwlﬁl&: Saw Mills and Shingle Machines, Rules for speed
of Wheels, Pulleys, Droms, Circular Saws, &c,; Saw filing, full
directions ; Mending Broken Saws, Shafting, Belling ; Gear Cutting,
Bevel Gears, Friction Paper Pulleys, Scraw work, %'}nni::g, Boring,

Turning, Finishing, &c.; Making and Tempering Rsilway and Car-
r!sfe Springs, S3aws, Axles, Steel Ploughs, Files, ‘Fﬂ Reamers, Cold
Chigels, Marble snd Stone Cutters' Tools, Stone B:Iils, Dies, Mill
Picks, Edge Tools, Sclssors, Razors, Scythes, Gun Lock Springs,
Wnt.cizsbll;nz;fsl; Emery Wha els, different kinds; Tempering Liquids, 7
kinds; Met Ile'l'emperln'giiall'v; Cnse Hardenlng, 6 ways j to Restore
Burat Steel, 4 weys; Avnealing Steel, & Totonghen and 8

r Steel and Ironj to Reduce Oxiles; Alloys for Gold, sﬁ"f':r,

ass, Bronge, German Silver, &e,, 350 kinde ; Solders, 75 kinds ; 100
Compositions for Locomotives, Organ Pipes, Pumps, Telescopes, Plated
Goods, Gongs, Cymbals, Mefalx. &c,, d&c,; 26 receipts for filil“ilgl

Blueing, Galvanizing, Coppering, Brassing, Zincing, and Enameling -
on metaks 3 71 receipts for zes, Dipping Acids, Lacquers, Paints,
Japans, &e., for metal work, Bronze Powder, 9 kinds, receipts for

Coloring, Gilding and Plating; 375 very valuable recelpts for Watch,
Chronometer, Clock and Jewelry work, Over 1000 reliable processes
for Iron, Stec‘l, Saw, Tube, Chaln, Anvil, Sewing Machine, Gas fixture,
and Fire-arm Manafacturers, hiu(er Mechanics, Machinlsts, Engl-
neers, Blacksmitha, Homesh oers, Carriage Makers, Iron, Brass, ’S;ype
and Bell Foanders, Pattern Makers, Refiners, Eluns:n'll.lr. Cutlers,
Millwrights, Coppersmiths, Gas and Steam Fliters, Plumbers, Marble
workers, Opticians, Die sinkers, Sgencil cutters, &e, Glass, Glass
Stalning, Etching, and China DecoraYion , 50 receipts, To Gild Glass
Signs, 5 ways ; Stains for Wood, Polishes, Wood tilling, Ofl Finlshes,
100kinds, 500receipts for Honse, Bign, Bhip, Carriage and Ornamen al
Painters, Gr ainers, Cabinent and Muileal Instroment Makers, Gilders,
Carvers, Polishers, Picture Frame Dealers, Varnishers, Stuceo Workers,
&, ; 40 recelpts for Cement and Glue, 80 receipts for Tanners, Boot,
Bhoe and Harness Makers, 150 receipts for Dyers, Bleachers, Haiters,
Clothlers, &o. For Dentigis, 35 receipts KIQaIdm', Paitern and
Model Makers’ Tables, Weights of Iron, & teel, Brass, Copper, Lesd,
Rustia Iron, Lead Pipe, Strength of Cast Columns, &e., at sight.
Estimates of Supplies for Lumber Cam , . Estimates for Magons,

terers and Contractorn. Di for ﬁ:cﬁln}sl& Fullinstroctions for

n

FORGINGS and
SPECIAL MACHINERY,
THE HULL & BELDEN CO.,
Danbury, Conn.

DROP"

LCOTT LATHES, for Broom, Rake and Hoe Han-
dies. S. C. HILLS, 78 Chambers St. N. Y.

CAVEATS, COPYRIGHTS, TRADE
MARKS, ETC.

Messrs. Munn & Co., in connection with the publica-
tion of the SCIENTIFIC AMERICAN, continue to examine
Improvements, and to act as Solicitors of Patents for
Inventors.

In this line of business they have aad OVER THIRTY
TYEARS' EXPERIENCE, and now have unequaled facilities
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. alsoattend to the preparation of Caveats,
Trade Mark Regulations, Copyrightsfor 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 T'rade 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
mind that, as a general rule, any invention that is valu-
able to the patentee in this country is worth 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. The facilities of business and
steam communication are such that patents can be ob-
tained abroad by our citizens almost as eagily as at
home. The expense to apply for an English patent is
$75; German, $100; French, $100; 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
gpecifications.

Any patent issued gince November 27, 1867, at which
time the Patent Office commenced printing the draw-
ings and specifications, may be had 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
TUnited States patents, sent free. A handsomely bound
Reference Book, gilt edges, contain3 140 pages and
many engravings and tables important to every pat-
entee and mechanic, and is a useful hand 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.

METALLIC MINERALS—THEIR PRO-
duction and Uses. A lecture by J. G. Watson, F. R.S.
A most interesting and useful paper, containing much
information on the principal metals; their ancient and
modern uses; metallic_veins; what they are, their
courses in thé earth; mineral leases and royalties: the
famous Tavistock Mines; history of the Anglesea
Mines; metalsdissolvedin water; how mineral veins are
ggrkad; irgnand i}sﬂuses; leag} ores andsuses of lead;

ores and uses o n; uses copper. SUPPLEMENT
No.54. Price, 10 cents. i

From 4 to 10,000 1bs. weight, true to pattern. An invalu-
able substitute for forgings, or for malleable iron cast-
ings requiring end for circular and

eat, stren%th. S
rice list to CHESTER STEEL CASTING COMPANY,
VELINA STREET, PHILADELPHIA, PA.

COMPRESSED AIR MOTIVE POWER.—

‘With drawings and particulars of the most recent prac-
tice. The locomotives worked by compressed air, in use
in 8t. Gothard Tunnel Works, with dimensgions, etc. Five
engﬁavings. SUPPLEMENTS 1 and 2. Price, 10 cents
each.

MACHINISTS’ TOOLS.

NEW. _AND IMPROVED PATTERNS.
Send for new iilustrated catalogue.

Lathes, Planers, Drills, &o.

NEW HAVEN MANUFACTURING CO,,
New Haven, Conn,

MACHINISTS’
TOOLS

AND
General Machinery.

STEEL HAMMERS,

+ of all sizes, for Iron or
Steel Forging.

e W.B. BEMENT & SON,
Philadelphia, Pa.

MEN OF PROGRESS.

This large, rare, and splendid STEEL-PLATE ENGRA V-
ING, entitled ‘‘ Men of Progress,” is one of the finest
art-works of the day, possessing a rare and peculiar
value over ordinary pictures, by reason of the life-like
accuracy of the personages it represents. The scene of
the ‘Pictu.re is laid in the great hall of the Patent Office
at Washington. The grouping is spirited and artistic.
Among the personsrepresented are the following emi-
nent Inventors:

.F. B. MORSE.........ccco0cvnunnnnnn Electric Telegraph.
CYRUS 1I. MCCORMICK. ...,...... s« sovivnensns Reaper.
THOS. BLANCH .....Lathe for Irreguiar Forms.

11,1, Chloroform.
.Revolving Fire-Arms.

....Rubber Fabrics.

...Steam Cut-Off.
se Shoe Machine.
.First Monitor.
on Buildings.
atch Machinery.
.Iron-Rolling Machinery.
JOSEPH HENRY.... .Electro-Magnetic Machines.
ISAIAH JENNINGS. ....Friction Matches.
RICHARD M. HUE.. Fast Printing Presses.

The picture, which is three feet long and two feet high,
forms an enduring and desirable ob)ect for the adorn-
ment of the parlor and library. It was engraved by the
celebrated JOHN SARTAIN, from a lar paimiu% by
SCHUSSELE,and allthe portraits we re taken from life.

Price $5. Put up in stiff rolled paper cases, and sent
by mail, postage free, to all parts of the country, on
receipt of price. Address

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

PERFECT

NEWSPAPER FILE

The Koch Patent File, for preserving newspapers,
magazines, and pamphlets, has been recently improy
and pricereduced. Subscribers to the SCIENTIFIC AM-
ERICAN and SCIENTIFIGAMERICAN SUPPLEMENT can be
supplied for the low price of $1.50 by mail, or $1.25 at the
office of this paper Heavy board sides; inscription
“SCIENTIFIC AMERICAN,” in ﬂE\’lt. Necessary for
every one w ho wishes to pre serve th e paber.

Address
MUNN & CO,,

Publishers SCIENTIFIC AMERICAN.

making Artificial Flowers, Fruit & ., for taking Ferrot ype, Tintype,
sl other Emlliu pictures ; for hakhtg, Bottling and pre;erwhml
kinds of Ales, Wines, Spirits, &c., 150 receipts, For manufacturing
Confectionery of all kinds, 190 receipts. The whole Artof Brewing
Cage Birdsand their Diseases, Taxidermy § Rulesfor the Games of Bi%l‘
1M§s, Pool, &c. Book-keeping, by both double and single entry, con-
densed and comprehensive | valos bl § nformation for Farmers, In regard
to Horses, Cattle, Pouliry, Composts, &c.  More than 1100 recelpts for
Cooking, Baking, Preserviog, P?:kllng, e,

uf There §& g0 much that is
valuable in this work that we can give only s faotides of its contents,
CANVASSERS WANTED in xf] i

ungeoupied territory. We will
{ this work by mail, postage i3 o W

vend o crﬂg‘u 3 aid, on receipt of TWO
DOLLA Being a :ulm:ﬂ?t!on work 1t 4s not on sale at the book-
itores, bul can be obtained o

aur canvassers, ot by addressing THE

EMPIRE STATE PUBLISHING CO., New York, Please address

letters to our P, 0. BOX 3756 405 we receive them mare prompily,
DAMPER LEVER

REGULATORS B E S T Gﬁ%%E CcocC

MURRILL & KEIZER, 4 HOLLIDAY ST., BALTIMORE.

HARTFORD
STEAM BOILER

Inspection & Insurance
COMPANY.

W.B.FRANKLIN, V.Prest, T M. ALLEN, Prest.
1. B. PIERCE, Sec'y.

TORPEDO VESSELS. By Mr. DONALD-
SON. A valuable paper, Jately read before the United
Service lnstitute. Being-a full exposition of the Tor-
edo-boat system, from the earliest efforts tothe present
ime. Giving dimensions and performances Of the
several sizes built by Thornycroft Bros. for the various
governments, highly interesting trials of these boats,
and experiences in war,and a description of the torpe- |
does used. 1 illustration, Contained in SCIENTI¥IC
AMERICAN SUPPLEMENT NoO. 79. Price 10 cents. To

be had at this office and of all newsdealers.

ROCK DRILLING MACHINES

AIR COMPRESSORS,

MANUFACTURED BY B, o\ eicRockDait Co.
SEND FOR PAMPHLET. - -FITCHBURG MSS.

STEEL — ITS MANUFACTURE AND
Working, Constitution, Qualities, Tempering, ete. With
14 illustrations., By D. ChernofT. most interesting and
valuable treatise, full of Important information, em-
‘bm.cin% the latest contributions to the general knowl-
ed%eo the subject. BUPPLEMENTS Nos. 36 and 37.
Price, 10 cents each.

HOW TO BUILD BOATS CHEAPLY.—A
series of plain, practical articles, showing how any in-
telligent person, by following the directions, may build
a boat with economy. Each article is accompanied by
drawin%s, dmﬂ)ams. directions, dimensions, etc.

‘The Thres-Dollar Scow.—Direction for construction,
seven illustrations. SUPPLEMENT No. 2§, 10 cents.

The Five-Dollar Rowing Skiff.—With full directions
for construction, Thirteen 1llustrations. SUPPLE-
MENT No. 26. Price, 10 cents. <
The Fourteem-Dollar Sailing Skiff. — With fourteen
illu%i:ra,tt&oma Ful(lmdirectiox;s fox{lcontstructiortx of lt)-loat,
centre board, rudder, mast, sail, etc. Contained in
SUPPLEMENT No. 29, Pride, 10 cents,

. The Twelve-Dollar Row Boat.—Twenty-flve illustra-
tions. Illustrates the construction of a ceful ribbed
boat, light weight. Shows the method of securing good
lines, how to bend and arrange the ribs, dimensiong of
all the parts, and_directions for eonstruction in full.
Contained in SUPPLEMENT Nos. 30 and 3%2. Price,
10 cents each—20 cents for the two.

The Sizteen-Dollar Family Boat.—With geven illus tra-
tions. Tables of measures and full directions for con-
struction. A handsome and _commodious boat. Con-
tained in SUPPLEMENT No. 36. Price, 10 cents.

The een-Dollar W hitehall Row Boab.—With .three
illustrations. Tables of measures and full directions
for construction. Contained in, SUPPLEMENT No. 3'7.
Price, 10 cents. This number also contains fourteen
excelfent practical rules for the management of sail
boats, by an experienced sailor.

The Pifteen-Dollar Sailing and Ro Canoe,—~With
eight illustrations, including perspective of double sail
rig. Tables of dimensions and directions in full for con-
gtruction. SUPPLEMENT No. 39. Price, 10 cents.

Thirty-Dollar Y acht.—With eight illustrations, in-
cduding lperspeeﬁve of sail rig. Tables of dimensions
and fuoll directions for construction. Contained in
SUPPLEMENT No. 42, Price, 10 cents.

The whole or any desired single number of above
STPPLEMENTS, contalning the Boat papers, to be had at
this office and of all newsdealers. Price,10 cents per
copy or one doliar for the entire series of fen numbers.

A Three-hundred-Dollar Centre-board ¥ acht —With ten
illugtrations, dimensions,and directionsfor construction.
A fast and serviceable vessel. SUPPLEMENT No. @7
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THE TANITE CO.,
STROUDSBURG, PA.

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

$3. PRINTING PRESS!

nts cards, envelopes, ete., equ
to any press. Lu.r%ar sizes tor large work,
Do your own printing and advertising and
save money. Excellent spare hour amuse-
ment for old or young. Orit can be made
money making business anywhere, Send
de. stamps for large catalogue to
RKRELSEY & C0., Manufacturers,
Meriden, Conn.

lei Sheathings
ng, 5
& for

Paints, Roofing, Steam

*
ings, Steam ?’fu—. Fire, Aeid, and
ate f Coatings, Cements, ete. Ben Sampies, I1-

lustrated Catalogues, Price Lists, ete.

87 MAIDEN LANE, NEW YOREH.

Mill Stones and Corn Mills.

We make Burr Millstones, Portable Mills, Smut Ma-
chines, Packers, Mill Picks, Water Wheels, f’ul_leys and
Gearing, speciaily a.dapteci to Flour Mills. d for

catalogue.

J. T. NOYE & SON, Buftalo, N. Y.
Drop Hammers and Dies, for work-
e raeny . EERi bl SRS
S5 .y Middletown,
PRESSES,

Conn.
Patented ¥368—1874.

» and_Boiler Cov=

Sen

BOLT CUTTERS,
Dies open and close and Bolt
thrown out automatically.

One pattern, holds finished bolts
on centres and threads them with
greater accuracy and uniformity
and ten times as fast as a chaser
in a Lathe, Highest award of

= American Institute, 1869 & 1874.

Wood & Light Machine Co.; Worcester, Mass.

make all kinds of lro_n Working Machmery-
Also, Shafting, Pulleys, &c-

C L d L d * e (4
Scientific Qmevican,
The Most Popular Scieutific Paper in the World,
THIRTY-SECOND YEAR.

Only $3.20a Year, including Postage. Weekly,
32 Numbers a Year,

This widely circulated and splendidly illustrated
paper is published weekly. Every number contains gix-
teen pa es of usefulinformation, and a large number of
ariginal engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity, Telegraphy, Photography, Archi~
tecture, Agriculture, Horticulture, Natural History, etc.

All Classes of Readers find in THE SCIENTIFIC
AMERICAN a popular resume of the best scientific in-
formation of the day; and it isthe aim of the publishers
to presemt it in an attractive form, avoiding as much as
possible abstruse terms. To every intelligent mind,
this journal affords a constant supply of instructive
reading. [t is promotive of knowledge and progress in
every community where it circulates.

Terms of Subscription.—One copy of THE SCIEN-
TIFIC 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; six months, $1.60; three
months, $1..00.

Clubs,—One extra copy of THE SCIENTIFICAMERI~
CAN will be supplied gratis for every club of jflve subscribers
at $3.20 each; additional copies at same proportionate
rate. Postage prepaid.

One copy of THE SCIENTIFIC AMERICAN and one copy
of THE SCIENTIFIC AMERICAN SUPPLEMENT willbe sent
for one year, postage prepaid, to any subscriber in the
United States or Canada, on receipt of seven dollars by
the publishers.

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

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

NOTICE TO FOREIGN SUBSCRIBERS.

The new Postal Union now offers special facilities for
the regular and speedy transmission of the SCIENTIFI®
AMERICAN direct from the otfice of publicationin New
York to subscribers in foreign countries. The subjoined
table exhibits the yearly subscription prices of the
SCIENTIFIC AMERICANand SUPPLEMENT in the principal
_foreign currencies, payable in advance :

The prices are
for one year’s
subscription, in-
cluding the post-
age.

SCIENTIFIC
AMERICAN
AND SUP-
PLEMENT.

FoR
SUPPLE-
MENT.

SCIENTIFIC
AMERICAN.

Austria..
Belgium
Denmar]
France.... .
German Em
Great Britain

Holland.. =
Italy.... ... 20
Norway .15
Russia..

eden......

Swede: 0 ......15
Switzerland ...20

The best way to remit is by Postal Order. Make the
order payableto MUNN & CO.,New York, United States,
and forward the order to us with the name of the sender
and the address to which the paper is fo be mailed.

MUNN & CO.,
Publishers SCIENTIFIC AMERICAN,
New York.

THE ¢ Scientific American” is printed with CHAS,
ENEU JOENSON & CO.’S INK. Tenth and Lom-

Price 10 cents. The entire series of 10 numbers, relatiné
to boat bullding, sent for §1.

© 1877 SCIENTIFIC AMERICAN, INC

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