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% dvertisements.

Inside Page, each insertion ==='75 cents a line.

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

Bngravings may kead advertisements at the same rate
Der line, by. measursment, as the letter pwew, Adver-
tisements m st be recsiva at p blication office as early
as Ehday morning to appear in next issue.

Hﬂ%ﬂl@?lﬂd Engineers & Machinists

00 to $300 a month by selling, in their

own neighborhood, the best Engine Governor ever

made. Send for descmﬁuve circular and terms.
ALLEN, Boston, Mass.

" Indtspensable to the Library, Olergyman,
Lawyer, Physician, Edztm' Teacher, Student,
ag; all of any calling in lzfe who desire knowl-
edge.”

ENCYCLOPADIA BRITANNICA..

Ninth Edition.--American Reprint. | |

Thisgreat work is beyond comparison superior in its :
elaborat e and exhaustive character to all similar works.

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

Thls issue is the Ninth revision in a space of over one
hundred years since its inceptlon and_this reprint, a )
copy in every particular of th British Fditicn now 1
course of publication, is the best and cheapest work
ever offered to the American people.

The articles are written in a most attractive style, ¢

~and the quantity of matter in each volume is one.
third greater per volume thaninanyother Cyclop®dia |
sold at the same rates. i

I'ne work contains thousands of Engravings on Steel
and Wood, and is printed from entirely new type made
eXx) ressly 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.

‘.l'lC(‘ N vol., extra cloth binding. LR850
1 hal 'l‘nrkey Morocco, extra. é.:f ¥

Sold onl¥)by subscription.
A neat Pamphlet, giving specimens of pages, cuts,
full-yage 1llustranons. list of contributors, etc., will be
mailed gratis to applicants.

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

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

ENCINEERS WANTED'

In all towns in Eastern, extreme Western and Southern '
States as agents to seil the best two plston rod packlngs
made. Liberal terms given gt

FOREST CITY FACKING CO Clevela d, Ohlo.

A KOX-CIAXG FABLE Gal L
48 inch b“mg for pides at 4 great reduction in prie
for Llr\.ul wnd price to JAMES WA TRON, 16
Froopt # PLilgdelphin. B0 oS TirIo Ak Im A \.

Aprll 33, 18
$66 a Week ln rour own town. Terms and $ outfit
HALLETT & CO. Portland Maine. :

free.

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
{nventors.

In this line of business they have aad OVER THIRTY

—¥ELRS’ EXPERIENCE, and now have unegualed facilities
for the preparation of Patent Drawings, Specifications,
and the Prosecution of Applications for Patentsin the
United States, Canads, and Fareign 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 Patenis and how
to procure them; dircctions 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-
triesof theworld. 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 easily as at |
home. The expense to apply for an English patent is
$15; Qerman, $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
pendingupon the extent of drawings and length of |
specifications.

Any patent issued since November 27, 1867, at thch
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 ;
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 a useful hand book of refer-

ence for everybody. Price 25 cents, mailed free.

Address  VIUNN & CO.

Publishers SCIENTIFIC AMERICAN.
37 Park Row, N. Y,

BRANCH OFFICE—Corner of F and 7Tth Streets, 1

.

Washington, D.

Harrison’s System of Grinding!

Illustrated Catalogue Now Ready.

NEW STANDARD FLOURING MILLS.
Old Theories, Horizontal Grinders, Slow Runners,
F lly Exploded. Fine Flour, High speed, and Econo-
mical Mllhng Fully kstablished.

A NEW Copy For All
Millers and Editors please address

EDWARD HARRISON,
No. 135 Howard Ave.

CUARDIOLA'S
'COFFEE & SUGAR MACHINERY

Coffee, Malt, Corn, Cocoa, and Grain-
Dryln-r Machine. Coﬁ‘ee-Hullinv and
Poiishing Machines. (oﬂ'ee-Washin"
Machine. Helix Sugar Evaporator.

Tepsra. C. ADOLPHE LOW & go-q 42 Cedar
"‘tl'l‘Et Messrs, i1 UNOY & ESPRIELLA, 52 Pine
Street, New York, are Mr. Guardiola’s Agents, and they
wsll give pgompc attention to all orders for any of the

ove mac

Steel Castings,

From {4 t0 10,000 1bs. weight, true to pattern. An invalu-
able substitute for forgmgs, or for ma.lleable iron cast-
lngs 1Lqu|r1ng gr:‘at stren, gt,h d for circular and
1‘11 ‘e list_to 2T RH STHEL CA&TTNG COMPANY,
Ll l\<\ bTREE’I‘, PHILADELPHIA, PA.

New Haven, Conn.

For showing heat of
yromet’erss Ovens, Hnt tilaat Pipes,
Boiler Flues. Super-Heated Steam, Oil Stills, &e.

. BULKLEY, Sole Manufacturer,
149 Broadway, N. Y.

gmzrmn.
MARVING
‘ FIRE BBURG 5p

1COUNTELAT

&ACK

1/1/4/?///1/..?,4/'[ &SCALLCO
\_265 BROADWAY. N.¥ |

HARTFORD
STEAM BOILER

Insvection & Insurance
COMPANY.

W.B.F ANKLIN, V. Prest.  J. M. ALLEN, Prest,
I B. PIERCE. Sec¥.

BOILER COVERINGS

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

'ROCK DRILLING MACHINES

AIR COMPRESSORS.

MANUFAGTUREDBY B, o eicuRock Dritt, 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, Pulleys, and
cGaeL:ﬂ)n%,especlally adapted to Flour Mills. Send for

g
J. ’l‘. NOYE & SON, Buﬂ'alo, N. Y.

O(THHJLB' 1’\1‘1'\_[‘ UNIT LIl\AL B 1\-
TRIC MILLS—For grinding Bones, Ores Sand, Old
Crocibles, Fire Clay, (Guanos, Oil Co F‘eed éom
Corn and Cob, Tobacco, Snuff, Suﬁdr' Salts, Roots.
Spices, Coﬁ’ee. Cocoanut, Flaxzeed, Asbestos, Mica,
etc., and whatever cannot be grouud b, other mills,
Alsd for Pamts Printers’ Inks, Paste Blacking, etc.
JOHN W. THOMSON, successor to. JAMES BOGAR:
DUS corner of White and Elm Sts., New York.
To Agents selllng m 10 new al‘ticles.
Chromos, Watches, ewelré etc. Send
for catalogue. R. Morris, hicago, 1‘11

SPARE THE CROTON AND SAVE THE COST.

'Drlven or Tube Wells!?

furnished to large consumers of Croton and Ridgewood
‘Water. WM. D.ANDREWS & BRO., 414 Water St.,N.Y
who control the pntent forGreen’sAmerican Driven Well

COVJPRESSED 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 dimensions, ete. Five .

engaavmgs. SUPPLEMENTS 1 and 2. Pnce, 10 cents

A Month salary, (alsocxzpenses] paid Agents
to eell our Lamr) foods. Contracts Made for
soyean Mol ity A0 g U B Lows, Mo,

Pond’s ' Tools,

Engine Lathes, Planers, Drills, &e,

Send for Catalogue. DAVID W. POND, Successor to
CIUS W, POND. Worcester, Vass,

WE ENAMEL
mFlN EJET BI.ACKevery var'lelyufturned.wondwurk

parts of machinery.castings tinware and other inetal

work ENAMELED JET(000S, A
AMERI CAN ENAMELEU 17 w::::insr:"ehlrmade 2 ord"

Lathes, Planers, Shapers, Drills,

Gear & Bolt Cutters, & ¢.E.GOULD, Newark,N.J.

Working Models

And Experimental Mzcisnory, Metal or Wond, made to |
order by J. F. WELNEHR, 62 Center "]T.". N. Y.

$3GOLD PLATED WATCH FS. Cheapett

in the known world. Sample WatchFree to
gents. Address, A, COULTER & Co., Chicago.

ROOTY’ RUTARY

BLACKSMITHING.

BETTER WORK,
SAVES ROOM, LABOR, AND COAL, AND LASTS

HAND BLOWER.

FCR ALL KINDS OF

DOES MORE AND '

TEN TIMES LONGER THAN BELLOWS.

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

S, S, TOWNSEND. Gen’l Ag't,

6 Cortlandt St, NEW YORK.

MACHINISTS’ TOOLS.

NEW AND IMPROVED PATTERNS.
Send for new iilustrated catalogue.

Lathes, Planers, Drills, &o.

NEW HAVEN MANUFACTURING CO.,
New Haven, Conn.

Tube Cleaner rer

TIONAL STEEL TUBE CLEANER Co 814 E 9th St., N Y

FOR(‘IN(‘S ali(‘l
MACHINERY,
THE HULL & BELDEN CO

Danbury, Conn.

Wr{_n_rht q Taut, Bucket
Pluzygers are the hest,

WVALLEY Macming Co.

SIEAM P “MP s Easthampton, Mass

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 gower and facilities forconducting an iron
or wood working business. Coal, iron, hard and soft
lumber close at hand. Three railroads. Address
SOU’I‘H BEND IRON WORKS South Bend Ind.

for cleanin Boiler
S THE Na

.DROP’

Shaping Machines

Have novel device for changlag
leagth of stroke whilein nm'mn‘.I
alse, autnmatic down feed, ani
yuick return, Four azes.

5 Patented 1368, 1By1, 1874:
Wood & Light Machine Co,
Worcester, Mass.
Manufacturers of all kinds of
Iron Werking Machinery

Shafting, Pulleys, &c.

ESTABLISHED 1844.

JOSEPH C. TODD

(Formerly of Todd & Rafferty), ENGINEER and%ﬂAcmN-
18T. Flax, Hemp, Jute, Rope, Oakum, and Bagging
Machinery, Steam Engmes. Beilers, etc. Also Agent for
the celebrated and impravid Rawson & Rittinger Hoist-
iann%me I will furnlsh specificationsand estimates for
all zinds of machinery. Send for descriptive circular
and price dress

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

A WATCH GUARD CHARMS.

One ineh steel rule or small centre gauge
with split ring, 30 cts.; nickled, 40 cts.;
vered, 50 cts.; gilded, 75 cts. Cuts are half

size. Mailed onrecelgvof gl'l -
DARLING, BR SHARPE, -

Provxdence. R.L
DAMPER

REGULATORS B E S T ey

AND LEVERS
GAUGE COCKS.
MURRILL & KEIZER, 4 HOLLIDAY ST., BALTIMORE.

PERFECT

'NEWSPAPER FILE

The Koch Patent- Fx]e, for grcavrving newspapers,
azines, and pamphlets, has been recently mproved
‘price reduced. Subscribers to the SCIENTIFIC AM-

ERICA\ and SCIENTIFIC AMERICAN SUPPLEMENT can be
supplied for the low price of $1.50 by mail, or $1.25 at the

ofbce of thiy puper Heavy board sides; inscription
SOEC 1[*‘\1'1‘1111(‘ AMLRICAN" in gilt. Necessary for
eve!&y one who wishes to preserve tlie paper.

MUNN & CO.,

Publishers S8CIENTIFIC AMERICAN.

© 1877 SCIENTIFIC AMERICAN, INC

'THE TANITE CO.,
STROUDSBURG, PA.

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

3. PRINTING PRESS !

Prints cards, envelopes, etc. equa
to any press. Larger sizes for large ‘work,
1 your own ng and advertising and
save money. Excellent spare hour amuse-
ment for old or young. Orit canbe made
money making business anywhere. Send
3c. stamps for lar e catalogue to
KELSEY 0., Manufacmrers.
Meriden, Conn.

PUNCHING Pronfianmies it IO B8
PRESSES PARKER PRESS CO. , Middietown,

Conn.
TOODWORTH SURFACE PLANERS $125, Planers
and Matchers, $350. S. C. HILLS, 78 Chambers
Street. New York.

E2

patch System used in Paris. W ith descnption and 12
. illustrative figures. Contained in SCIENTIFIC AMERI-
| CAN SUPPLEMENT, No. 24. Price, 10 cents.

med Paints—all shades, finest in the world.

- Fire Proof Paint, for Wood work, &c.

Roof Paint, for Tin Roofs, Iron Work &c.

Rnaofing, with white Fire Proof Coating.

Roof Coutjny, for restoring and Breservmg old roofs.

Cements, for Tietorts, Furnaces esk ¥ Roofs, &c.

Steam Pipe and Loiler (fox ey inuy
. Steam Packing, Asbestos Boards, Fire Proof
1 Coaths, Sheathings and Roofing Felts, &c.
' These articles are ready for use, and @n be easily ap-
el l&y any one. Send for Samples. Pamphlets, Price
Yists, &c.

H.W. JOHNS MANUFACTURING COMPANY,
87 Maiden Lane, New York.
PHILADELPHIA BRANCH. i(f Arch St.

Ao | QQYNIETRAINER & CO_ Fostuzs
for {5 W BUMK% uD & O, Of,{)slumbuu Ohio.
Baleby | ¢, A PARKER & CO., New Orleans.

THOMPSON & UPSON,

SCROLL SAWYERS.
Before purchasing anything re-
lating to Scroll Sawing, send 3e.
stamp for Illustrated Catalogues of
Tools, Supplies and Jennings’ De-

signs. Saw Blades, 10c. per d¢z.
J.T.W.JENNINGS & CO.."75 Fulton St., Box 3145, N. Y.

San Francisco.

Address JOHN A. ROEBLING’S SONS, Manufactur-
ers, Trenton, N. J., or 117 Liberty Street, N'Qv York.

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

Bryant’s “New Improved’ Reese's
Patent Adjustable Stencil Letters are
taking the place of all others. They can
d be formed into Solid Plates or used as
*®Single Letters. REDUCED IN PRICE.
' [TRADE MARK.) gwxll buy them. Can be sent
by mail. Inksand Brushes an evcrythmi in Stencnl smck.
Sole manufacturer of the wonderful DIN GYRO-
SCOPE," and so other Agents' fast selling. amcles “ Fortune
Chart," etc, Gyroscopes mailed forzg Chart, 25 cts.
Send postal card for full particulars. have arrange:
ments made and can furnish promptly any article wanted by
agents or consumers, of American or Foreign make,
0. G. BRYANT, Sole Mfr. 102 Washington-st, Chicago.

cts. SamPle

SECOND HAND ENGINES AND BOILERS FOR SALE,

Portable and Stauonary Junius Harris, rltuanlle, Pa.

2 Carids, 25 ‘it‘ leg, Ve, nrd] Chromo dr{lw, g, w1th
natne, 4, B, TS FiLy, Nassau, N

o 45 THE
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Srientific Amevican,
The Most Popular Scientific Paper in the World.
THIRTY-SECOND YEAR.

Only $3.20a Year includingPostage. Weekly,
32 Numbers a Year.

This widely circulated and splendidly illustrated
paper is published weekly. Every number contains six-

| teen pages of usefulinformation, and a large number of

original 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 itis the aim of the publishers
to present 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. Tt 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 THESCIENTIFIC AMERI-
CAN will be supplied gratis forevery club of five subscribers
at $3.20 each; additional copies at same proportionate
rate. Postage prepaid.

One copy of THE SCLENTIFIC AMERICAN and one copy
of THE SCIENTIFIC AMERICAN SUPPLEMENTWillbe 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 remitis by Postal Order, Draft, or
Express. Money carefully placed inside of envelopes,
securely sealed, and correctly addressed, seldom goes
astray, but isat 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” islﬁrinted with CHAS.
ENEU JOHNSON & CO.’S INK. Tenth and Lom-
bard Sts., Philadelphia, and $8 Gold 8t., New York,
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