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The Tanite Co.,

STROUDSBURG, PA.
EMERY WHEELS & GRINDERS

S‘HICAGO OrR WESTERN HEAD QUARTERS
Tani o’ dl
ackinerar e, OO % BIneTy, NEE e %, Prindios

Tn.nlte Wheels dellvered free of trelght {n any part
of the West, on receipt of 1ist price {n advance.

Portland and Keene’s Cement.

From the best London Manufacturers. For sale by
JAMESBRAND, 85 Beekman 8t., New York.
A Practical Treatise on Cement furnished for 25 centa.

SCHLENKER’S

Stationary-Die and Revoiving-Die

Bolt Cutters.

THE BEST AND CHEAPEST MADE.

HOWARD IRON WORKS,

Bufiale, N. Y,
& Send for Cntnlogue._ﬂ“ 250 NeiiXe

FOR SALE—BORING MILL, TURN
, $2,250: 50 in. Radlal Dr!ll Baeh: enrmt..gﬁ.

Combined Punch and Shear, $300; 1 laner,

all new, % in. 8 ft. Planer, 550 sﬂm 18 ft. Lathe,

3400, 2d hand—sat SHEARMAN'S MACHINERY DEFOT,

809 Arch Street, andezpm., Pa.

MANU TURING

PEC. IAL’I‘IES IN
We hnve unusunlly complete facilities for manunctuﬂng
y—Economically and W
almost snyth ng—however large or small—in s.ny metal.
& Correspondence with models solcited.
THE HULL & BELDEN CO.,
DANBURY, CONN.

ATHE DOGS, EXPANDING MANDRELS, STEEL
Clam 28, &c.,for Machinfsts. Manufactured by C. W.
LECOUNT,So. Ivforwalk Ct. Send forreduced Price List.

OGARDUS' PATENT UNIVERSAL ECCEN-
TRIC MILLS—For grinding Bones, Ores, Sand, Old
cibles, Fire Cla uanos, Oil ane. Feed, Corn,

Corn and Cob, Tobacco, Snuff, ar,
s ices, Coffee, Coconnnf Flnxseed. Asb
and wlmtever cannot be grouad ]f other mﬂls.

Aluo for Palm.s rinters' Inks, Paste lackms

JOHEN W 'M ON, auccessor to JAME GA R~
DUS, corner d White and Elm Sts., New York.

[ESTABLISHED 1846.]

Munn & Co.’s Patent Offices.

The Oldest Agency for Soliciting Patents in the
United NStates.

THIRTY YEARS' EXPERIENCE.

MORE PATENTS have been secured through this
agency, at home and abroad, than through any other in
the world.

Theyemploy as theirassistants a corps of the most ex-
perienced men a8 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 {n examining their in-
ventions and procuring their patents.

MUNN & CO., in tion with the publication of
the SCIENTIFIC AMERICAN, continue to examine in-
ventions, confer with inventors, prepare drawings, spe—
cifications, and assignments, attend to flling appli
in the Patent Office, paying the government fees, and
watch each case step by step while pending before the ex-
aminer. This {s done through their branch office, corner
F and 7th streets, Washington. They also prepare and
file caveats, procure design patents, trademarks, and re-
{ssues, attend to rejected cases (prepared by the {nventor
or other attorneys), procure copyrights, attend to inter-
ferences, give written opinions on matters of {nfringe-
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 {8 made {n the SCIENTIFIC AMERI-
CAN of all inventions patented through this agency,with
the name and resid of the p Patents are of-
ten sold, {n part or whole, to persons attracted to the {n-
vention by such notice.

Patentaobtained in Canada, England, France,Belgium,
Germany, Russia, Prussia, Spain, Portugal, the British
Colonies, and all other {es where p are
granted, at prices greatly reduced from former rates.
Send for pamphlet pertaining specially to foreign patents,

Economist Planerx

Thisis the lowest-priced Planer and Matcher
in the market. It1salso easier operated, and
runs with less power, requiring only
h lane and match hard or soft
e changed from a planer and
matcher to & surfacer in one minute, The
rikht. !und mtcher head spindle runs in bear-

Tix frame, and {s outside of the
m width thc plnner wm plane, and saves the
necessity of removing the rllzht. hand guides to
surface the full width of the planer head.
The adjustable or left hand matcher spindle
does not come sbove the planer bed, conse-
quently does not have to be lowered when the
matcher head 1s removed for surfacing. The
chip breaker |s weighted, and gives a uniform
pressure elther wilh u llzi:t or heavy cut. The
cutter-head bearings have patent self-oiling
bearings. The lower ends of matcherspindle:
run Iin our {ntcm self-olling steps, and ar
equal to the best in use. The loone pulley o6
back countershaft has C. Purdy’ self-
olling loose pulley cure, whic! will huid ofl
for from one to two months. Every part of
the planer can be reached for adjustment with-
out getting into or under it. The price of this
planer 14 8o low that It {s within the reach of
any one In want of a planer and matcher. For
small country towns, or to uae in sawmills
where a t 18 re-
quirea, 1t Is equal, if not nuperl'ur. toa heavy
high-priced machine.

We have sold 160 of these planers within the last 20 months, all of which are giving good eat| . Webu
Rroove from 14 to 18 in. wide, and surface from ¥ to 6 In. thick, at prices varying |Emm g g :&r’[‘ﬂact!un gt die

a.tcher.

to surface msnd 24 In. wide, and tongue and

For further information, address

FRANK & CO., Manufacturers of Wood ‘Working Machmerx, "

No. 176 Terrace Street, Buffale,

Working Models
And Fxpeﬂmental Mm:hlne Metal or Wood, made to
order by NER, 62 Center 8t., N. Y.

R EYNOLDS & CO,,

145 EAST ST., NEW HAVEN, CT.,
MANUFACTURE

lron nnd Steel Set Screws, Round, Square, and Hexagon

Head; Machine and Cap Screws; Plano, Knob, and Lock

Screws; Mnchlne, Bridge, and Roof Boits, Bolt Ends,

Blsnks, uts, Washers, etc., of every descrfptlon.
Send for Price List.

Brayton Ready Motor.

It has no boiler, {8 sste. economical, started by any
one {n onre minute, occupies small space, and gives an
unsurpassed steady, reliable power. Address

Penna. Rea,dgt Motor Co.,

132 N. 3d St., Phllu(lelplllu, Pa.

The BEST MILLSTONE DRESKER-—GRISCOM
& Co., Manufacturers and Patentees, Pottsville, Pa

LATEST IMPROVED
MACHINERY,

FOR
THE

facturing SPOKES, HANDLES, AND AuBs
N EABON, cor. 34 & Diamond 8ts., Phila.

| For Wn.lks.

Machinists’ Tools.

NEw and IMPROVED PATTERNS.
Sendfornew mustmwd catalo; e.
Lathes, Planers ﬁnlls &e.

NEW HA N MANU ACTUBING CO.,
New Haven, Conn.

PORTLANDCEMENT

Clsterns. Foundations, Stables, CellarsV
es, Reservoirs, Breweries, etc.

Remlt 10 centu 'for Practica) Treatfse on Cements.

. MERCHART & Co., 76 South 8t. New York

Niagara
SteamPumpWorks

ESTABLISHED 18%.

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

Forges,
FOR YOUR SHOP.

Send 3c. stamp for catalogue to EMPIRE PORTABLE
FORGL CO., Troy, N. Y.

HE CENTENNIAL INTERNATIONAL EX-

HIBITION OF 1876, —The full History and Progress

ot the Exhibition. maps of the gro\mds. engravings of

he b mdlngs. news a.nd accounts of all the most notable

objec's _ly BCIENTIFIC AMERI-
CAN iﬂPPL WENT e Yerme,

$5 for the year; singleco-
pies 10 cts. To be had at this oﬁica.and of all news agents.
All the back numbers. from the commencement on Jan-
unr

876, cal had. Those who desire to posseu [

% ete nd splendld Tllustrated Record of the Centen-

nlal xnorition, should have the BCIENTIFIC AMERI-
CAN SUPPLEMENT.

ROOTS’ PATENT PORTABLE FORGE.

ADAPTED TO

EVERY VARIETY

OF WORK.

THE ONLY FORGE WITH FORCE BLAST BLOWER.

THE ONLY EFFECTIVE FORGE MADE.

P. H. & F. M. ROOTS, Manuf’rs, CONNERSVILLE, IND.
S. S. TOWNSEND, Gen’l Ag't, 31 Liberty St., NEW YORK.

OGERS’ TANNATE OF BSODA BOILER
SCALE _PREVENTIVE.
G. ROGERS & CO., Mad{son, Ind.
& Send for book on Bofler Incrustation.

M. SELIG JUNIOR, & CO.
Imporcen of American Mnchlnery. *I‘ools. Agr’cultursl
mplements, Wholesale and Export
chinery Merchants. 'd 1866. 45 Queen Victoria St.,
LONDON, E. C., ENGLAND.

Diamonds > Carbon

shaped or Crude. furnished and set for Boring Rocks,
Dressing Mill Burrs, Emery Wleels, Grindstones, Hard-
ened Steel, Calend: erRollen.nnd forSawing,Turning,or
Working Stone and other hard substances ; also Glaz{ers®
Dismonds. J. DICKINSON, 64 Nassau St., New York.

which states the cost,time gr: d,and the requir
or each country.

Coples of Patents.

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

Any patent {ssued since November 27, 1867, at whlch
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 {ssued since 1836 will
be furnished for §1.

‘When ordering copies, please to remit for thesame as
above, and scate name of p title of inv
and date of patent.

A pamphlet containing the laws and full directions for
obtaining United States patents sent free. A hand-
somely bound Reference Book, gilt edges, contains 140
pages and many engravings and tables important to every
patentee and mechanic, and 18 a useful handbook of ref-
erence for everybody. Prlcc 25 cents, mafled free.

Address
MURN & Co,
Publlshers SCIENTIFIC AMERICAN,
37 Park Row, N. Y.
BRANCH OFFI0E—Corner F and 7th Streets, Wash-
logton, D. C.

EHIGH UNIVERSITY.—TUITION FREE.—
Civil, Mechnn(cnl and Minin Englneerln Chemis-
try and Metallur ; A Classical Course; Fren  and Ger-
man; Literature; International snd Constitu-
and Christian Evidences, Address
M.LEAVITT,D.D.,Pres..Bethlehem.la

I[P pgm

BEAMS & GIRDERS

HE UNION RON MILLS, Pittsburgh,’Pa.—
The at ention of Engineers and Architects i{s called
to our improved Wrought-Iron Beams and G{rders t—
ented), in which the . compound welds between the §
and ﬂnnges. which have proved so objectionable 1n the qld
mode of mnnutactur!ng.sre entirely avoided. are,pre-
rared to furnish all sizes at terms as favorable n E
obtained elsewhere. For descriptive lit.ho&nph address
Carnegie Brothers & Co., Union Iron Mills,Pittsburgh,Pa.

CENUINE

ONGORD AXLES)E

#1ish
tional Law ; Psycholo
The REV.JO!

i

<
=B
*Ar.e."

TheStandard—2est Stock—Finest Finish-

MANUFACTURED ONLY BY
D. ARTHURBROWN & CO. Fisherville. N.H,

EAGLE FOOT LATHES,

With Scroll and Circular Saw Amu,h-
ments, Slide Rest, Tools, &c, ; also Small
Engine Lathes, Metal Hnnd Pl'n.ners &c.
Neatest designs, su or finish Low

ces. Our new Catalogue describes
these and every tool necesnn? fortheAm-
ateur or Artizen. Send

WM. L. CHASE & CO.

9 & 97 Liberty 8t. New York.

WHIPPLE'’S
Patent Door Knob.

Awarded a Bronze Medal at the American Institute Fair
for 1814, The Ju(llﬁ?s sag' ‘¢ We consider this method of
fastening DOOR OBBSa great improvement over any-
thln%ye invented for the purpoue. a8 {t obviates the use
: hel ncl'ek w8 SPB vmshel's.smx(t!l can be r uln.ted to suit

a| ckness o oom. e:
e THE PARKER & WHIPPLE COMPAN
‘West Meriden, Conn.. or 97 Chambers 8t.,

X .

SNYDER'S LITTLE GIANT STEAM ENGINE

PERFECT

NEWSPAPER FILE.

— 0r—
The Koch Patent File, for preserving newspapers.
m {nes, and pamphlets, has been recently lmprove(f
and prlce reduced. Bubscribers to the Sm:nnrm Ax-

ERICAR and BCIENTIFIO AMERICAN
supplied tor the low prlce of $1.60 bymlll or 1 25 nt the

ce of t Il aper. bomi sides; Inscription
O O FIE AMERIC CAN,*" 10 glit. Necomsary for
everﬁrone who wishes t.o preuerve the paper.
MUNN & CO.,

Publishers SCIENTIFIC AMERICAN,

© 1876 SCIENTIFIC AMERICAN, INC.

NON-COMBUSTIBLE STEAM BOILER & PIPE

COVERING

WITH ““AIR SPACEY IMPROVEMENT.
Saves 10 to 20 per cent. CHALMERS SPENCE CO.
Foot E. 9th 8t., N. Y.;1202 N. 2nd St., 8t. Louls, Mo,

DAMPER BEST AND LEVER

REGULATORS GAGE COCES.,
MURRILI, & KEIZER, 44 Holliday St., Balt

HARTFORD
STEAM BOILER

Inspection & Insurance

COMPANY.

V. B. FRADKLIN, V. Pres't. . M. ALLEN, Pres't
I. B PIERCE, Sec'y.

NOYES
'Works

are the l“%n‘ in t.hn ted Sta {) make Burr
Millstones, Poriable Mllls, Smut Machlncs ackers, Mill
Picks, Water Wheels, Pulleys and Genr’lng. specially
s-lnpted to ﬂour mills. Send for Cata. g\x

J. T. NOYE & SON, Buffalo, N. Y.

OF THE

SCIENTIFIC AMERICAN,

FOR 1876,

THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD.

THIRTY-FIRST YEAR.

VOLUME XXXIV.—NEW SERIES,

The publishers of the SCIENTIFIC AMERICAN
beg to announce that on the first day of January,
1876, & new volume commenced. It will continue
to be the aim of the publishers 0 render the con-
tents of the new volume more attractive and use-
ful than any of its predecessors.

To the Mechanic and Manufacturer.

No person engaged in anyof the mechanical pur-
suits should think of doing without the BCIEN-
TIFIC AMERICAN. Every number contains fram
aix to ten engravings of new machines and inven-
tions which cannot be found in any other publica-

tion.

The SCIENTIFIC AMERICAN is devoted to the
interests of Popular Science, the Mechanic Arts,
Manufactures,Inventions,Agriculture,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 Sugges-
tions and Advice, by Practical Writers, for Work-
ing Men and Employers, in all the various arts.

TERMS] OF SUBSCRIPTION — PORTAGE
PAID BY US.

One copy Scientific American, oneyear ..$3 90
One copy Scientific American, six months, },60
One copy Scientific American,three months ],00
One copy Scientific American and one copy
Scientific American Supplement, both
for one year, post-paid.................. 7.00
The Scientific American Supplement
A weekly paper, uniform in gize with the SCIEN-
TIFIC AMERICAR, but a distinct publication. It
contains working drawings of engineering works,
and elaborate treatises on every branch of Science
and Mechanics, by eminent writers, at home and
abroad. An illustrated cover protects the hand-
somely printed sheets. Price, $56.00 per annum
Single copies 10 cents.
Remit by postal order, draft, or exprees.
Address all letters and make all Post Office or-
dersand drafta payable to

MUNN & CO.

37 PARK ROW., NEW YORK.
xhe “BScientific American” is printed with

CHAS. ENEU JOHNSUN & CO.’SINK Tenth and
bard-ats., Philadelphie. and 69 Gold-et., NeWw.York,
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