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TUBE CLEANERS ’igicentie Boler

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

17.40 for ?5 .00.—New Novelties,
Jewelry. Chromos. Ne tyle Stationery Packages, &c.
Address NAT. Chestnut St., Phllad Pn

r 0 LEASF‘—A]I the lofts and part of the ﬂrst
tloor and basement corner Center,Canal, and Walker
Sts., now occupled as a Billiar; Mnnurnctory and Sales
Room. Power furnished, 1f d: Light on all sides.
One of the best locations in New York for Manufac-
turing. and central for a Sales Warehouse. For further
nformauon npply to omce Scientific American.

Water  Wheels,

More than four tirres as
many of Jas. Leffel’s im-
roved Double Turbine
ater Wheelsin operation
than any other kind. 2
slzes made, ranging from
53¢ to 96 in. diam. under
heads from 1 te240 ft. Suc-
cessful for every purpose,
Large new pamphlet, the
finest ever published, con-
tafning over 30 fine (Mustra-
tions, sent free to parties
Interested in water power.\
JAS. L EFFEL & CO..
Bpringfield, 0., & 108 Lib-
erty St., New York Clty.

AP WRIONE

OLD ROLLED

The fact that this sharting nas 5 per cent grenmr

strength, a finer finish, and 18 truer to gage, than an
other in use,rendersit undoubtedly the most economical.
We are also the sole manufacturers of the CELEBRATED
Com.uls PaT. CouPLING, and furnish Pulleys, Hangers,
of the most approved styles. Price list mailed on
itcation to JONE ,AUGHLINS,
Try Street, 2nd and Srd Avenues Pittaburgb. Pa.
1%'8. Canal Btreet, Chica, gfu INl., and Mllwsukle Wis.
l"stocks ot bhls sh ng ln st.ore nnd tor sale by
FULLER, DANA Boston, Mass
R R A B oot y.

HE CENTENNIAL INTERNATIONAL EX.
HIBITION OF 1876.—The full History and Progress
of the Exhibition. maps of the grounds. engravings of
the buildings, news and accounts of all the most notable
object.s are ven weekl in the SCIENT FIC AMERI-
AN SUPP erms, $5 for the year; single co-
pies 10 cts. To be hud at this otlice,and ofall news agents.
All the back numhers. from the commencement on Jan-
usryl 1876, can be had. Those who desire to possess a
complete and nplendld Illustrated Record of the Centen-
nial x onltlou should have the SCIENTIFIC AMERI-
CAN B EMENT.

DUC'’S IMPROVED
PATENT ELEVATOR BUCKET,

For Brewers, Flour Mills, Grnln
Elevators, Sugar Retiners,

These buckets are made of the best cnar-

il coal stamping iron, and are warranted to

y outwear six of the *‘old style buckets.’’
The cost {s about the same. Address 1
T.F.ROWLAND, Brooklyn, E. D.,, N.Y.

HE CHEAPEST AND BEST UPRIGHT AND
YACHT ENGINES in the market. 4x6, $165; 5x6,
$180; 6x6, $200; 6x7, $225. Send for Circular to
ST & CO., Cincinnati, Ohfo.

PATENT bCROLL SA'WS

Our specialty {8 Scroll and Band Saws. Over 300 Ma-
chines in use. SUPERIOR TO ALL AND LESS PRICE
CORDES. » EGAN &

Cor. 2nd & Central Ave., Clnclnnstl, 0.

Bigalnw Engine,

The Cheapest and Best Portable
Engine offered to the Publlc.

Price, 4 Horse Power...
w'g o ow "

waq o u u
“ “ “
then
" 15 " -
Price of Statlonarf Engines:
‘Without Bollers.

éﬂorse Power . 8150

7to 8¢ Horse Powe
12to 15 e .

Send for Illustrated Clrcular
* and Price List.

H. B. BIGELOW & CO.
New Haven, Conn.

[ESTABLISHED 1846.)

Moo & Co.'sPatent 0ffiees.

The Oldest Agency for Baliciting 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 corps of themost ex-
perifenced men as examiners, specification writers, and
draftsmen that can be found, many of whom 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 fillng applications
ni the Patent Office, paylng the government fees, and
watch each case step by step while pending before the ex-
aminer. This {s done through their branch office, corner
1+ and 7th streets, Washington. They also prepare and
file caveats, procure design patents, trademarks. and re-
{ssues, attend to rejected cases (prepared by the inventor
or other attorneys), procure 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 in this and in for-
eign countries.

A special notice ismade in the SCIENTIFIC AMERI-
CAN of all inventions patented through this agency,with
the name and r ce of the patent Patents are of-
ten sold, in part or whole, to persons attracted to the in-
vent!ca py such notice.

Patents obtained in Canada, England, France,Belglum,
@ermany, Russia, Pr ssia, Spain, Portugal, the British
Colonies, and all other countries where patents are

14

MPORTANT FORALL CORPORATION SAND
MANF’G. CONCERNS.—Buerk’s tchman’s
Time Detecter, capable of accurately conmrolling the
motfon of a watchman or patrolman ‘at the di@erentsta-
tions of his heat. Send for circular.
J. E. BUERK, P, 0. Box 979, Boston, Mass.
N. B.—The sultngalnstlmhaeuser & Co., of New York
was decided in my favor, June 10, 1874, Proceedings
have been commenced aga{nst Imhacuser & Co. for sell-
ing, contrary to the order of the Court. Persons using

clocks infringing on my Patent, will be dealt with accor
ding to law.

H.W.JOHNS’ PATENT

ASBESTOS ROOFING.
The only reliable substitute for tin,at about one-halflts cost,
fuished with white Fire-Proof Coatlng suitable for steep or
flat roofs. Iu rolls ready for use. Easify applied by any one,
ASBESTOS PAINTS.

All shades, ready mixed, superior body, rich colors, for gen-
erul purposes: the most durahle and economical pvoleclivecov-
erings for exposed w iron. In pails, kegs and barrels.

ASBESTOS STEAM=-PIPE AND BOILER

COVERINCS.

The cheapest, most durable and effective non-conductors in
s e—prove superior to all others in U. 8. government tests—
a perfect insulator for hair felts, rendering them indestructible.

ASBESTOS STEAM PACKINC.
Indestructible, self-lubricating, flat, and round, all sizes.
Fire=Proof Paints and Coatings, Cements
for Steam=Joints, Acld and Cas Retorts,
Leaky Roofs, &c. Roof Paint,
Sheathing and Lining Felts.
Asbestos Boards, Paper, Thread, Cloth, &c.

These articles are ready for use, and can be ensliy applied

by any one. Send for Samples, Pamphlets, Price Lists, etc.

H. W. JOHNS, 87 Maiden Lane, N.Y,,
Patentee and Manufacturer, Established 1858,
Pgr om Ot Cors For showing heat Of

»
Botlter

Ovens.Hot BlastPipes,
Flues eLHented Stem:ué Ofl Stills, &c.

The Scieatific American

REFERENGE BOOK.

A Bound Book ofT44 Pages, for 26c.

On recelpt of 25 cents, we nend by masil, post paid, a
copy of a bandsome little bound volume entit led the Scr-
ENTIFIC AMERICAN REFERENCE BoOk, containing 14
gages {llustrated with engravings, and forming one of
he cheapest and most valuable books of condensed re-
ference ever printed. Among its contents are:

« The Censns of the United States, by States,

Territories, and Counties, in fuill,showing also the area

of the several States.

2. Table of Occupations,—Showi e%me principal oc-
cupations of the people of the Unit Btates, and the
number of persons engaged in each occupation. Com-
plled from the last Census.

Table of Cities having over 10,000 inhabitants—Com-
plled from the last Census.

3. The Patent Laws of the United States {n full.
With Dlrectlons How to Obtain Patents , Ofiicial Rules,
Costs, etc.; Forms for Appllcntlons for Patents and
Caveats; Forms for Anscgnments. n whole and part;
Licences; State, Town, ounty, and Shop Rights; Di-~

rections How to Introduce and Sell Invent ons ; General

Prlnclg:les applicable to In fringements ; Syno 818 0f the

Patent Laws of Forelgn C ountries, Costa. ocedure,

Rights of Employers and Employees in respect to In~
ventions; State Laws concerning Patents.

4. United States Trade Mark Registration, show-
ing the Trade Mark Law in full, with Directions for
Registering Trade Marks, Costs, etc.

3. United States Co ght Law tor Labels, in
full. WithDirections, Expenses, etc.

6. The Principal Mechanical Movements. De-
scribed and {llustrated by 150 small diagrams, of great
value to Inventors and Designers of Mechan lam.

?. Geometry, as Applied to Practical Purposes. With
llustrations.

8. The ModernSteam Engine,—With engraving,
showing all the parts, names, ewtic , and a hﬂafn history
of the Invention and Progress of Steam Power.

9. Horse Power,—Simple and plain rules for Calcu-

latlwg the Horse Power o Steam Kngines and Streams

10, Kn ots.—Presentinf engravings of 48 different

kinds of Rope Knots, th explanat ons as to tyln
1%.' Tables ot eights and easures.—ILroy
elght; Apothecnrles' eight; Avoirdupols, or Com-
merclnl Welght, French Welghts ; United States Stand-
nr s Measure; eamre, Cubic Measure;
easure; i*‘rench Square Measure; Frenc|

h

Solld Measure; Measuring Land by Weight,

withengravingof a section of the nglish, and a sec-
tion of the French rule, of equal length.

12. Valuable Tab
& 1) IlTlslx%le gf tl‘)le Veloclty and Force of the Wind.

(2) Table of the Specific Gravity and Welght per “Cu-
’hnlct{]oozntxd Cubicinch,of the principal substancesused

(3) Table of the Henn—Conductlng Powerof various
Metals and other Solids and Liquid

(4) Table of the Mineral Constltuentn abesorbed or
removed from the Sofl, per acre, by different crops,

5) Table of Steam Pressures and Temperatures.

6) Table of the Effects of Heat upon various bodies,
melting points, etc.

13. Miscellaneous Intormation.—Force of Kxpan-
sion by Heat; stnall Steamb oats, &roger dim enslons ot
engines, bollers. Ml:q’opellel's. boa ncoba tion, Tem-
perature of ; ake Tmcln% nper Constituents of
varfous Substnnces Friction, how Eroduce and Rules
for Calculation; ecific Heat xplained Specific
Gravity of quulds. Soli ds, Alr, and Gases; Gunpow-
der—Pressure, Heat, and Horse Powerof; Copyln Ink,

Make; Heat, 1ts mechanical equlvnlent explained ;
s{ze and motion explained; Light~

Rods—valuable information Value
Drainage ained; Amount of Power at present

Yielded from Coal by best En nes ; Sound—1ts velocity

and action; Liguid luesk cipes; Valueof Brains;

Properties 0f Charcoal; Hight of Waves; Speed of

Electric 8park, etc.; Valunb e Recipes.

The SCIENTIFIC AMERICAN REFERENCE BOOK.
Price onlg 25 cents, may be had of News Agentsin all
e co

Gubic, o

O

olecules of Matter,
ng and htoing
Expla.

SERS

W. BULKLE e Manufact
149 Brondwsy. New York.

Machinists Tools.

d IMPROVED PATTERNS
ssnd tnr nerr ﬂluhﬂed catalogue.

laners
an na MANU

&e.

ACTURING 0O0.
New Haven, Copn.

ROCK DRILLING MACHINES
AIR COMPRESSORS.,

MANUFACTURED BY B0, eicuRockDrit Co
SEND FOR PAMFHLET. FITCHBURG MASS.

Brayton Reaay Motor.

It has no botler, 18 sate. economical, started by any
one in one minute, occupies small npsca. nnd gives an
unsurpassed stead y, rellable power. Addre

Penna. Readg Motor Co.,, |

132 N. 3d Bt., Phllmlelphln, Pa.

DICKINSON® s
JUSTABLE CIAMOMD

.

and S8haped Diamond Carbon Points, {ndispensable for
Trueing Emery Wheels, Grindstones, Hardened Steel
and Paper Calender Rollers, Drilling, Planing, Mouldin

snd sawing stone. J. DICKINSON, 64 Nassan St., N.

granted, at prices greatly reduced from former rates.
Send for pamphlet pertaining specially to foreign paten te,
which states the cost,time granted,and the requirementa
f or each country.

Copies ot Patents,

Persons desiring any patent {ssued from 1836 to Novem-
per 26, 1867, can be supplled with official copies at rea-
sonable cost, the price depending upon the extent of
drawings and length of specifications.

Any patent {ssued since November 21,1887, at which
time the Patent Office commenced printing the drawings
and specifications, may be had by remitting to this of-
fOce$l.

A copy of the claims of any patent issued since 1886 will
be furnished for $1.

When ordering copies, please to remit forthe same as
above, and scate name of patentee, title of invention,
and date of patent.

A pamphlet containing full directions for obtaining
United States patents sent free. A handeomely
bound Reference Book, gilt edges, contains 140 pages
and many engravings and tables {mportant to every pat-
entee and mechanic, and {8 a useful handbook of ref v -
ence for everybody. Price 25 cents, malled free.

Address
MUNN & CO,,
Publishers SCIENTIFIC AMERICAN,
37 Park Row, N.Y,.
BRANCH OPFICE—Corner of F and 7th streets,
Washington, D. C.

TO ELECTRO-PLATERS, JEWELERS, AND
WATCHMAKERS,

BATTERIES, CHEMICALS, AND MATERIALS
sets or single, with Books of Instruction for Nlckel,
Gold, and Silver Platin THOMAS HALL, Manufac-
turing Electrician, 19 Bromfield Street, Boston, Mass.
Illustrated Catalogue sent free.

NON-COMBUSTIBLE STEAM BOILER & PIPE

COVERING

WITH “AIR SPACEY IMPROVEMENT.
Saves 10 to 20 per cent. CHALMERS SPENCE C “Yo

parts of t, untry, and of the undersigned. Sent by
mal on receipt of the price.
MUNN & CO., Publlshers,
Scientific Amerlcnn o
37 Park Row, New York.
Working Models
And Expeﬂmantnl Machlneﬁ Metal or Wood made to
order J INEt, 62 Centor St N. Y-
e r——
TILMEZeU wre
} {RON
LOrams & GIROERE
7| YHE UNION 1RON MILLS, Pittspurgh, Pa.—
The attention of Engineers and Architecta is called
to our improved Wrought-Iron Beams and Girders (pat-
ented), In which the compound welda between the stem
and flanges, which have provedso objectionable inthe old
mode of manufacturing,are entirelyavoided. Wearepre-
pared to furnish all sizes at terms as favorable n can be
obtained elsewhere. For descri !gtlve 1ithograph, address
Carnegle Brothers & Co., Unfon Iron Mills,Pittsburgh, Pa.
Todd & Rafferty Ma.chine Co.
MANUFACTURERS 0.
The celebrated Greense Variable Cut- Oﬂ Engine, Lowe's
Patent Tubular and Fiue Bollerl Platn 8lide Valve Bta-
olst; o8, and Portable ﬁnmnen 11 lers of all
pl. M1l Ge&ﬂns, Bhatting.
Tow Oakum , Flax,and Hem,
Agents for the ew nven Manuhcmrin
{et's Tools, for Judson's Governors and Btop Valves,
Sturtevant Blowers, and Differentlal Pulley-Blocks.

WAREROOMSB, 88 LIBERTY BTREET,NEW YORK.
WORES, PATERSON, NKW JERBEY.

ROFESSOR HUXLEY IN AMERICA.—Full

reports of the three great lectures recently deliver-
ed in New York by Professor Huxley on ** The Theory
of Evolutifon'® are glven in the BCIENTIFIC Aunsmn«
SUPPLEMENTS Nos. 41, Price 10 cents each, 30
cents for the three. Sold fsy all news dealers. Sent by
mall, from SCIENTIFIC AMERICAN Office, on receipt of
the price. elfv-
ered {n America bv Professor

ANTED—A Mecbhanical Draughtsman thor-
ﬁhlg understanding his business and compe-

rawlugs of machines for invention. Ap;t)ly

by letter to C. 1

. C., 280 Madison Ave.,
L thes, Pl ners, Shéaégt‘amrs Drills,

Gear & Bolt Cutters &o. E. I;ewuk. N.J >

PORTLANDCEMENT

ROMAN EENE'8, For Walks, Cisterns. Founda-
tions, Snbles.(,ellnn Bﬂdi'es.Reaervom.Brewenel .etc.
Remit 10 cents for Praci Treatise on Cements.

. MzROHANT & CoO.. ?6 South 8t., New York.

nishi Works

in[m.'.h!n
0.'8 ngﬁ-

Theae are the onl%sclleel;tlnc lectures
ux]ey,

New York ¢

Foot K. %th Bt.. N. Y,; 1202 N. 2nd 8t., 8t. Loull,
M. SELIG JUNIOR
Lmporters of American Machinery, ’l‘ooll. A cult ral
Implements, Wholesale and Export Hardware and Ma-
chlneiyo Merchants. Est’d 1l

866,
NDON, Exenurb. and BEBLIN. GERMANY,

NE WSPAPER FILE.

—i0—
The Koch Patent File, for preserving newspapers,
dgnzlnei, and pamghleu, has been recently improve
price reduced. Subscribers to the SOIENTIFIO u—
ln!oul and SCIENTIFIC AMERICAN SUPPLEMENT Can
supplied for the low prlce of $1.50 by mall, or $1.25 at the

office of thi bonrd sldes necription
O SCIENTIE R K RICAN, Necessary tor
every one Who wishes to prelerve t.ha plper.

Mm rurni They make Burr

the United Stai
Mmstonan,?omble Mills, Smut Mnchlnen Packers, Ml
Picks, Water Wheels, Pulleys and Gearing, npeclauy
adnpt.edwnonrmllll. Bend Ior Catal §n
. NOYK & SON, Buffalo, N. Y.

Portl nd and Keene’s Cement.
From the best London Manufacturers. For sale by
JAMES BRAND, 85 Beekman

St., New York.
A Practical Treatise on Cement furnished 'for 25 cents.

Niagara
SteamPumpWorks
EsTABLISHED 1828.

CHARLES B. HARDICK,
23 Adamve Sgroeet,

MUNN & CO,,

Publishers AMERICAS.

BROOKLYN, N.

© 1876 SCIENTIFIC AMERICAN, INC.

THE TANITE CO.,

STROUDSBURG, PA.

EMERY WHEELS AND dRINDERS.
GEO. PLACE, Gen’l Agent for N.Y. city and State.

OGARDUE' PATENT UNIVERSAL ECCEN-

TRIC MILLS For ding Bones, Ores, 8and, Old
ructbies, Fire Clay, Guanos, Oil Cake, Feed ,dom,

Corn and Cob, Tol s.cco, Snuf?, Bugar, Sam. Roots
B&Oea. Coffee, Cocoanut, Flaxseed, Asbestos, Mica
.y a0d whawver cannot be ground by other mills

Also_for Pnln ' Inks, Paste nckl%. etc.
JOHN W, MSON. succesgor to_J AME GAR-

DUS, corner ot White and Kim Sts., New Yorg.

CENUINE

The Sta.ndard—Best Stock—Finest Finish-

MANUFACTURED ONLY BY

D. ARTHUR BROWN & CO, Fisherville, N.H,

+ d DMUNTINGT
PAYV.OCT.ILT5

de-

EMERY WHEEL DRESSER.—Wheels turned to an;
uired shape. All glazing instautly removed. Cutting of wheels
increued 50 per cent. Wheels dressed running at full speed. Sent

. .+ With %w\lege to examine, or prepaid, on receipt of price.
ss.oo. J. D. RUNTINGTON, 52 8. Canal St., Chicago, 111,
DAMPER AND LEVERS

REGULATORS GAGE COCKS,
MURRILL & KEIZER, 44 Holliday St.. Balit

HARTFORD
STEAM BOILER

Inspection & Insurance

COMPANY.
W. B. FRAVELI, V. Pres't.  J. M, ALLEN, Prasit
I, B, PIERCE, Sac7.

For the Best and Chea E-
estﬁ address THE STIL

UNCHING
DROP PRESSES, & AREXR FRESS CO.,

SCIENTIFIC AMERICAN,
For 1877.

THE MOST POPULAR BCIENTIFIC PAPER
N THE WORLD,

THIRTY-SECOND YEAR.

VOLUME XXXVL—NEW SERIES,

The publishers of the SCIENTIFIC AMERICAN
beg to announce that on the first day of January,
1877, a new volume commences. It will continue
to be the aim of the publishers to render the con-~
tents of the new volume more attractive and use-
ful thanany of ita predecessors.

To the Mechanic and Manufacturer,

No person engaged in any of the mechanical pur-
suita should think of doing without the SCIEN-
TIFIO AMERICAN. Every number contains from
six to ten engravings of new machines and inven-
tions which cannot be found in any other publica-
tion.

The SCIENTIFIC AMERICAN s devoted to the
interesats of Popular Science, the Mechanic Arts,
Manufactures,Inventions,Agnculture,Commerce
and the industrial pursuits generally; and it is val-
uable and instructive not only in the Workshop
and Manufactory, but also in the Household, the
Library, and the Reading Room. Each volume
contains hundreds of Notes, Receipts, and SBugges-
tions and Advice, by Practical Writers, for Work-
ing Men and Employers, in all the various arts.

TERMS OF SUBSCRIP1ION.,

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

One éxtra copy of the SCIENT1FIC AMERICAN will
be supplied gratis for every club of five subscribers
at $3.20 each; or six copiesfor $16.50 without extra
copy. Postage free.

The Sclentific American Supplement,

A weekly paper, uniform in gize with the SCIEN.
TIFIO AMRRICAN, but a distinct publication. It
oontains working drawings of engineering works,
and elaborate treatises onevery branch of Science
and Mechanics, by eminent writers, it home and
abroad. An illustrated cover protects the hand-
somely printed sheets. Price, $5.00 per annum.
Single copies 10 cents.

One copy of the SCIENTIFIC AMERICAN and one
copy of the SCIENTIFIC AMERICAN SUPPLEMENT will
be sent for one year, postage prepaid, to any sub.
scriber in the United States or Canada, on receipt
of #even Dollars by the publishers.

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

MUNN & CO.,

37 PARK ROW: NEW YORK

HE ¢Scientific American” is printed wita

CHAB. ENK( JOHNSON & C''S TNK. Tenth and
Lombard 8ts. Philadelphia, and 59 Gold St., New York
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