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ESTABLISHED 1844.

JOSEPH C. TODD

(Formerly of Todd & Rntfert]{), ENGINEER and MACHIN-

IST. Fla , Hemp, Jute, Rope, Oakum, and Bagging

Machinery, Steam L,ngmes, Boilers, etc.  Also Agengxfor

the celebrated and 1mPrnved Rawson & Rittinger Hoist-

ing Engine, I will furnish specifications and estimates for
| alk kinds of machinery. Send for descriptive circular
and price. Address

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

Iron Mills and Foundries

Can save hundreds of dollars every month by even and
exact motion ot their machinery, which can be attained
only by using the Allen Governor. This Governor is
simple in construction, not liable to get out of order,
permits the speed of the engine to be changed at will, is
neat in appearance, noiseless, very durable, saves the
engineer’s time, saves fuel, and is at once the most
powerful and most sensitive governor ever made.

Largest Rolling=Mill in the Cnumr'}'.
PENNSYLVANIA STE&L CO., PHILA., PA., Feb. 27, 1875.

S. B. ALLEN :—We are using one of your 8-inch Govern-
ors on our Rolling-Mill Engine, which has a 40-inch
cylinder, stroke 60 inches, running 65 revolutions per
minute. Previous to using your Governor we had the
greatest difficulty in regulating the speed. Your Gov-
ernor has entirely remedied that evil, and gives us en-
tire satisfaction in every particular. We also run one
of your 3-inch Governors. By their performance, you
have not only secured our patronage. but our gratitude
for supplying a long-felt want. Yours truly,

Address L. S. BENT, Supt.
GERARD B. ALLEN & CO., St. Louis.

FRASER & CHALMERS, Chicag)o

NEW ORLEANS MACHINERY DEPOT, New Orleans.
PACIFIC IRON WORKS, San Francisco.

FILER, STOWELL & CO., Milwaukee, Wis , or
THE ALLEN GOVERNOR CO., Boston.

Mill Stones and Corn Mills.

e make Burr Millstones Portuaj,e MiH% Siuut Ma-
r cks, Water W heels, Pulleys, and
Gearing, specially adapted to Flour Mills.

send for
catalogue. i . 2.
J.T. NOYE & SON, Buffale, N. Y.

EAGL

RS

chines, Packers, Mill

E FOOT LATHES,

Improvement in style. Reduction in
grices April20th. Small Engine Lathes,
lide Rests, Teols. etc. Also Scroll and
Circular Saw Attachments, Hand Plan-
ers, etc. Send for Catalogue of outfits
for Amateurs or Artisans.
WM. L. CHASE & CO.,

95 & 97 Liberty St., New York.

CUTTING OUT KEYWAYS. By Josaua
RosE. An excellent practical description of the several
methods employed, with 11 illustrations. The qualities
of the various drills ; square flles and safe-edges, rough-
ing out,etc. The best tools describcd and illustrated.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT NO.
79. Price 10 cents. To be had at this office and of all
newsdealers.

[ESTABLISHED 1846.]

Mum & Cu’._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 corpsof themost ex-
perienced men as examiners, specification writers, and
draughtsmen, that can be found, many of wbom 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 pendingbeforethe
examiner. Thisis done through theirbranch office, cor-
ner F and 7th Sts., Washington. They also prepare and
flle caveats, procure design patents, trade marks, and re-
issues, attend to rejected cases (prepared by the inventor
orother attorneys), procure copyrights, attend to inter-
ferences, give written opinions on matters of infringe-
ment, furnish copies of patents, and, in fact, attend to
everybranch of patent business,both inthisand 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, Soain, Portugal, the British
Colonies, and all other countries where patents are
granted, at prices greatly reduced from former rates.
Send for vamvhlet vertaining specially to toreign pat-
ents, which states the cost, time granted, and the re-
quirements for each country.

Copies of Patents.

Persons desiring any patent issued from1836to Novem-
ber 26, 1867, can be supplied with otficial 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 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 183¢
will be furnished for §1.

When ordering copies, please to remit forthe 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 toevery pat-
entee and mechanic, and is a useful handbock of refer-
ence for everybody. Price 25 cents, mailed tree.

Address
MUNN & CO.,,
Publishers SCIENTIFIC AMERICAN,
37 Park Row, N. Y.

BRANCH OFFICE—Corner of F and 7th Streets.J.'

‘Washington, D. C,

FUOT POWER TENONING MACHINES FOR SALE
By 8. C. HILLS, 78 Chamberg St., New York.

HARTFORD
STEAM BOILER

Inspection & Insurance

COMPANY.

V. B. FRADELIF, V. Pres’t. ], M. ALLEN, Pres®.
T. B. PTERCE. Sc'¥

Wright’s Pat, Bucket
Plungers are the best.

Varrey MacHNE Co,
Easthampton, Mass

GUILD & GARRISON,

34 to 44 First St.,
‘Williamsburgh, N. Y.,
Manufacturers of

| STEAM DPUMPS

for all purposes.
Also Vacuum Pumps,
Vacuum Pans, ung
Air Compressors.

NON-COMBUSTIBLE STEAM BOILER AND PIPE

COVERING

WITH “ATIR SPACEY IMPROVEMENT.
Saves 10to 20 per cent. CHALMERS SPENCE CO..
Foot E. 9th St. N. Y.; 1202 N. 2d St..'St. Louis, Mo.

THE CHEMISTRY OF GAS MANUFAC-
TURE, by A. VERNON HARCOURT, F.R.8.,0ne of the
Metropolitan Gas Referees. An interesting and valu-
able paper; showing the Origin of Coal. How Coal was
Formed Greatest Depth for Coal. Chunges in Coal
by Heat. Oil from Coal. Gases from Coal. ther
Substances Derived from Coal. Varieties of Coal.
Coal Tar and its Remarkable Products. Naptha. Benzol.
Creosote. AnthraceneOil. Pitch Coke. How Aniline
is Produced Mauve. Anthracene._ Contained in
SCIENTIFIC AMERICAN SUPPLEMENT NO. 72. To be
had at this office and of all newsdealers.

For ghowing heat of
Pyrometers, . 0!
Bojler Flues, Super-Heated Steam, Ol 8tills, &e.
HENRY W. BULKLEY, Sole Manufacturer,
9 Broadway, New York,

- —
3. PRINTING PRESS !
Prints cards, envelopes, ete., equal
to any press. Larger sizes for large work.
Da your own printing and advertising and
save money. Excellent sparehour amuse-
ment for old or young. Orit canbe made
oney making business anywhere. Send
8c. stamps for large catalogue to
KELSEY & %O., Manufacturers,
Meriden, Conn.

Ao

PATENT
LD ROLLED
SHAFTING.

The fact that this shafting nas 75 per cent. greater
strength, a finer tinish, and is truer to gauge, than any
otherin use, renders it undoubtedly the most economical
We are also the sole manufacturers of the CELEBRATED
COLLINS’PAT. COUPLING, and furnigh Pulleys, Hangers,
etc., of the most approved styles. FPrice list mailed on
application to ONES &L AUGHLINS,

Try Street, 2d and 3rd A venues, Pittsburgh, Pa.
190 S. Canal Street, Chicago, Ill., and Milwaukie, Wis.
3™ Stocks of this shafting in atore and for sale by
FULLER, DAN A, & FITZ, Boston, Mass.
GEO. PLACE & CO. 121 Chambers St., N. Y.

(o

$ Outfit free. Balary guaranteed. Write at once to
EMPIRE NOVELTY CO.. 309 Broadway, New York.

Paints, Roofing, Steam Pipe and’ Boiler Cova
erings, Steam Packing, Sheathings, Fire, Acid, and
Waterproof Coatings, Cements, ete. Send for Samples, I1-
lustrated Catalogues, Price Lists, ete.

87 MAIDEN LANE, NEW YORK.
P.BLAISDELL & CO.,

Worcester, Mass.,

Manufacturers of »th“e Blaisdell Patent Upright Drills
and other first.clags Machinists’ "T'ools.

THE BEST

AND MOST ECONOMICAL

Boiler mFeeder

FRIEDMANN’S INJECTOR,

MANUFACTURED BY

NATHAN & DREYFUS, New York.
108 Liberty St.

Send for Circular.

w B ook ; or, Sawyers Own Book, FRE

%| PWho oum or use Circular Saw Mills, to sendtheirname and full address, plainly written,
[ ca;%v‘vath the style or saw that they are using), and we will send them Emerson’s New Ilustrated

E
EMERSON, SMITH & CO., Beaver Falls, Pa.

on a postal

D H; d Di for work-
B e s TRE LI
.y Middletown,

| PRESSES. Cconn. !

WO0O0D & LIGHT

Machine Co.
WORCESTER, Mass.
Manufacture allkinds of

Iron-Working
Machinery,
including manynovelties.

Shafiing, Pulleys, &c.
Send for Circulars.

PITOSPHOR-BRONZE AND ITS APPLI-
CATIONS. By ALEXANDER DICK. A series of valua-
ble tests, showing the superiority of Phosphor.bronze
over ordinary bronze. Old bronze and new compared.
|Ph08{:h0r-br0nze under oft-repeated strains; algo its
adaptability to frictional purposes. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT N0O.79. Price 10 cents.
To be had at this office and of all newsdealers.

A0 ASes

SUPERIOR TO EVERYTHING FOR

Packing, Board, Cement, Ec.

Imported and for sale by
McCULLAGH & CO., 49 Beaver St., N. Y.

o

[

TORPEDO VESSELS. By Mr. DONALD-
SON. A valuable paper,lately read before the United
| Service 1nstitute. eing a full exposition of the Tor-
\ pedo-boat system, from the earliest effortstothe present
ime. Giving dimensions and performances of the
| several sizes built by ‘I'hornycroft Bros. tor the various
governments, highly interesting trials of these boats,
and experiences 1n war, and a description of the torpe-
does used. 1 illustration. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT No. 7. Price 10 cents. To
be had at this office and of all newsdealers.

HOME MADE LIGHTNING RODS.

A simple, thorough, practical book. By mail, 25 cts.
INDUSTRIAL PUB. CO., 176 Brondway, N. Y.

PERFECT

NEWSPAPER FILE

The Koch Patent File, for preserving newspapers
magazines, and pamphlets, has been recently m]proveﬂ
and price reduced. Subscribersto the SCIENTIFIC AM-
ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can be
supplied for the low price of $1.50 by mail, or $1.25 at the

ce of this paper Heavy board sides; inscription
“QCIENTIFIC AMERICAN,” in gilt. Necessary for
every one who wishes to preser e the paper.

Address
MUNN & CO,

Publishers SCIENTIFIC AMERICAN.

CUARDIOLA'S
COFFEE & SUGAR MACHINERY

Coffee, Malt, Corn, Cocoa, and Grain=
Dryine Machine. Coffee-Hulling and
Polishing Machines. Coffee-Washing
Machine. Helix Sugar Evaporator.

Messr_vf. C. ADOLPHE LOW_ & CO., 4 Cedar
Street, Messrs. WUNOZ & 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 muchines.

THE ALKALINE AND BORACIC LAKES
OF CALIFORNIA. By J. ARTHUR PHiLLIPS, F.G.8,
Anextended description of this region, Mono and Owens
Lakes, the numerous hot and mineral springs, and the
voleanic and geological characteristics, Fish, crusta-
ceans, and other objects of natural history. A deserip-
tion of borax gathering. An enumeration of the
minersls found, and analysis of water. Contained in
SCIENTIFTC AMERICAN SUPPLEMENT No. 79. Price 10
cents. T2 be had at this office and of all newsdealers.

ROCK DRILLING MACHINES
AIR COMPRESSORS.

MANUFACTUREDBY B, o) eiouRock Drie Co.
SEND FOR PAMPHLET.  FITCHBURG MASS.

HINTS TO YOUNG MACHINE-TEND-

ERS. By an old Papermaker. Practical Instructions
for the endin% and care of Papermaking Machinery.
Showing how to cleun a Dandy; how to make goold
edges; to keep paper from crushing and worming; to
stop crlmp'gmf, together with many other valuable dl-
rections, hints, and suggestions. Contained in ScIEN-
TIFI0O AMERICAN SUPPLEMENT NoO. 79. Price 10 cents.
To be had at this office and of all newsdealers.

H. SCHLARBAUM,

INVENTORS’ MODEL-MAKER,
No. 7 Beekman Street, Room 22, N. Y.

MACHINISTS’ ToolLs.

NEW AND IMPROVED PATTERNS.
Send for new iilustrated catalogue.

Lathes, Planers, Drills, &e.

NEW HAVEN MANUFACTURING CO.,
New Haven, Conn.

SPECTRUM ANALYSIS. By Pror. RED-
WOOD. Ahighlyinterestinglecture,recentlydelivered
before the armaceutical Society of Great Britain.
Exglaining the propagation of Light, and the ({Jroperties
of Ether. Givinglengths of L'iﬁ}\t.-waves. and showing
the cause of Refraction. The eory of Color, and how
the Spectrum is accounted for. The characteristic
Spectra of the several Metals, and the method of Ana-
lysing by the spectrum. Contained in SCIENTIFIC

MERICAN SUPPLEMENT No.79. Pricel0 cents. To be
had at this office and of allnewsdealers.

Steel Castings,

From 44 to 10,000 Ibs. weight, true to pattern. An invalu-

able substitute for forgings, or for malleable iron cast-

ings requiring great strength. Send for circular and
rice list t0 CHESTER STEEL CASTING COMPANY,
VELINA STRREET, PHILADELPHIA, PA.

© 1877 SCIENTIFIC AMERICAN, INC

_}_'I‘I—IE_J_'I_‘Z&NI']_.“E CoO.,
STROUDSBURG, PA.

'EMERY WHEELS AND CRINDERS.
GEO. PLACE, 121 Cha bers St., New York Agept.

WORKS,
Nos. 149 to_163 Wil-
liam st., BROOK-

PIONEER IRON

n

Manufacturers of
the LINDELOF
Patent Steam

ROAD ROLLER
and TRACTION EN-
GINE Allkindsof
Paving Machinery.

Machinery for
= Sugar Houses and
Plantations a Spe-
cialty.

120

L:I:I_:.-I—-—'-—ﬁﬁ

Alexander Bass's Patent Portable Iron Railroad.

NOTICE TO

FOBEIGN  SUBSCRIBERS

For the convenience of subscribers residing abroad,
we have prepared the annexed table, exhibiting the sub-
scription price of the SCIENTIFIC AMERICAN and SUP-
PLEMENT in the principal foreign currencies:

i . 5
|5 |5 |38
g [S. |88
| & Be 2 g
The prices here given are § S ;f: ERS
¢ (= 4z
for one year’s subscription, | 2 2§ 5 ;
.including the postage. E EE E‘ g
D B
E zw |7z g
& Ko
5 5 |82
& a |[bF
=
S.Florins 9 | 13 | 20
Francs 20 30 46
Kroner 15 23 35
Francs 20 | 20 46
. M. 16 | 2 3
Shillings 16 24 36
o.F. 9 | 14 21
Francs 20 30 46
Kroner 15 23 35
..... Roubles 5 8 11
Kroner 15 23 35
Switzerland. Francs 20 30 46

Deposit either of the above amounts in any of the im-
portant post oftices in Great Britain or Ireland, orin any
country on the Continent of Furope, making tbe order
payable to MUXNN & Co., New York city, and send us the
receipt, with the name of the sender, and the address
to which the paper is to be mailed.

YALE VERTICAL MILL.

Iron Frame; French Burrs; Self-oiling;

Self-balanced ; Self-feeding ; Long Bear-

ings. Best, Bimplest,

Cheapest, and for quali-

tyand quantity ground
0 superior.

'YALE TRON WORKS

NEW HAVEN,

THE BIGELOW
Steam Engine.

BOTH PORTABLE AND STATIONARY.

The CHEAPEST AND BEST in the market.
Send for descriptive circular and price list.

H. B. BICELOW & CO.,

New Haven, Coenn.

THE SUCCESS.

‘Why is the Success ahead? Be-
cause its great merits were attested
by the managers of the late Centen-
mal in causing the first award on
Turbines to be given it, and in se-
lecting it as the Standard W heel for
estimating the leakage of the wheels
r of the world there represented.
iy Because it gives over 80 per cemt.of
power under PART as well as FULL

= GATE. Send for descriptive Pa -
phlet and Price List to S. M. SMIT H, York, Pa.

A Niagara
e Steam Pump Works.
R \ ESTABLISHED 1826.

CHARLES B. HARDICK,
No.23 Adams Street,
BROOKLYN, N. Y.

MANUFACTURE OF ARTIFICIAL BUT-
ter.—ByProf. Henry A. Mott, Jr.,, EM. With six en-
gfavinzs.—Being a History of the Artiticial Butter

ami facture, Descriptions of the Principal Processes
, Plan of an
Artificial Butter Factory, Engravings of the Machinery

nowin use, Details of Latest Improvemen

required, Chemical Analyses of Butterand of Artificial
Butter, Details of the Costs of setting up an Artiti¢ial
Butter Factory, the Cagitnl required, the materials and

uantities consumed, Cost of manufacture per pound.
the Daily Profit, etc. A complete and reliable treatise
containedin SCIENTIFIC AMERICAN SUPPLEMENT Nos.
48 and 4Y. Price, 10 cents each. 1'0 be had at this office
and of all newsdealers.

The HOADLEY

PORTABLE STEAM ENGINE.
WITH AUTOMATICAL CUT-OFF REGULATOR
ND

A BALANCED VALVE.
THE BEST;** MOST ECONOMICAL ENGINE MADE
SEND FOR C/IRCUVLAR,
Thed.C.HOADLEY CO. LAWRENCE, MASS.

STATE WHERE YOU SAW THIS.

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