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) ) For shewin
Pyrometers! Ovens, Hot ﬁlast Pipes,
Boiler Flues, Super-Heated Steam, Oil Stills, &c.

HENRY W. BULKLEY, Sole Manufacturer,

149 Broadway, N. Y.
SEND FOR

IGHT DRILLS e
H.BICKFOR Dc/}?ﬂaﬁ'@

No Sawdnst! No Planing! 50 p. & of Wood Saved.
The lumber, as manufactured by our recently patented
Cutting Machines and Seasoning Presses, is fully equal,
if not superior, to that sawed and planed The large .
logs of wood heretofore wasted in sawdust and_planing
being saved by our mode of manufacture, enables usto .
offer specially low figures to the trade and large buyers.
Wehave in stock, or will cut to _order, as desired. Wu
nut, Mahogany, Spanish Cedar, Whitewood, etc., of any
thickness, from .16t 0 }¢inch, at prices that cannot be
appreachedoutside of our establishment. It must be
understood that our lumber requiies no planing, and
that the thicknesses are the same as of sawed boards in
the rough of 1-16 to 34 thicker. It needs but one trial of
our lumber to remove all prejudice against cut wood, as
the boards, as manufactured by us, have the merits
we claim for them, being fully equal to sawed wood.
GE). W. READ & CO., 186 to 200 Lewis St., N. Y.

WANTED, BY THE MASSACHUSETTS
Institute of Cookery, for its Laboratory, now in process
of erection, Printed Circulars, etc., relating to new
Cooking Ranges, Ovens, Ventilation, Water Con-
venlence 8, or any new contrivances pertainln%\to house-
hold science or economy. Address COMMITTEE'S

SECRETARY, No. 13 West St., Boston, Mass. Approved
Circulars will be placed in Record Department for .
public inspection.

YALE
IRON WORKS,

New Faven, Conmn.,
Builiers of tho ¥al.k VERTICAL

the best und mo Economical
either fur land ur murine use; also
HonzoNTaly, with

. the Fiider Crt.of,
lg-imznmr, T made to order,
ali at

or without‘
= tion,

rices that :".ti.fy competi-

Hend for Cirewlur.

:

MACHINE TOOLS, |

Engine Lathes, Iron Planers, :

BORING AND TURNING MILLS,
Radial Drills, etc., etc.
All New Designs. Best Quality at Low Prices.

NILES TOOL WORKS, Hamilton, Ohio,

TRADE

CAVEA'TS, COPYRIGHTS,

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 ;
YEARS' EXPERIENCE, and now have unequaled facilities -
for thepreparation of Patent Drawings, Specifications, |
and the Prosecution of Applications for Patents in the '
United States, Canada,and ForeignCountries. Messrs.
Munn & Co. alsoattend 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. '

Wesend free of charge, on application, a pamphlet
containing further information about Patents and how
to procure them; directions 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-
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 €x-
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
gteam 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 -

* §75; German, $100; French, $100; Belgian, $100; Cana- '
dian, $50.

Copies of Patents.—Persons desiring any patent
issued from 1836 to November 26. 186%, can be supplied
with official copies at reasonable cost, the price de-
pending upon the extent of drawings and length of
specifieations.

Any patent issued since November 21, 186%, at which
time the Patent Office commenced printing the draw-
ings and specifications, may be bhad by remitting to
this office $1.

A copy of the claims of any patent issued since 1836
will be furnished for $1.

When grdering copies, please to remit for the same
as above, 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
MUNN & CO,,
Publishers SCIENTIFIC AMERICAN.
37 Park Row, N. Y.

BRANCH OFFICE—Corner of F and %th Streets, |
Washington, D. C.

Saylor’'s

For sale by all dealers in Building Material. JOHNSON & WILSO

W e guarantee this to be

CBnston
‘PARK
= The public are cautioned against purchasing worthless imitations of these materials.

| Address NILES

SAWS. S, el Dt Tl

¢t Otago, N ew Zealand, Glen Kenich Saw Mill, August 16th, 1877,

 Mesers. Eme son, Smith & Co., Beaver Falls, Pa., U.S. A. Gentlomen : Would you be kind enough to send us »sur new i
‘Hand Buok, as ad vertised in the ScieNTiFIc AmeRIcan? Ihave two of your 60-inch Patent Planer Saws, purcLaied in 1874,
and I can fully endorse what I bave often seen published : ThatI would not use the Solid Saw if gifted to me. M

FROM 14,000 MILES AWAY.

A
W

S to begivenaway. Send in

order 1,000 more Saw Bits. Yours respecifully,

Falis, Pa.
N.B.—Please say where you saw this.

§#F" 10,000 more new edition of HAND BOOKS FOR SAWYERS AND LUMB
your full address at once to EMERSON, =M1

agent will
LANE.”

MEN
eaver

“JOHN FA

& 0,

CTUARDIOLA'S
COFFEE & SUGAR MACHINERY

Coffee, Malt, Corn, Cocoa, and Grain=-
Drying Machine. Coffee-Huliing and!
Porishing Machines, Coffee=Washing '’
Maehine. Helix Sugar Evaporator.

Messrs. C. ADOLPHE LOW & CO., 42 Cedar .
Street, Messrs. WUNOZ & ESPRIELLA, 5? Pine !
Street, New York, are Mr. Guardiola’s Agents, and they
will give prompt attention to all orders for any of the
above machines.

UTTLE AL pieaT NEW POCKET FIRE ARDM.
b’;}:— = Smallest and most perfect Revolver
“#ly. |} |in the world. Usual form of Stock, or
TRKDE <chis | handle, dispensed with. A perfect
MARH T —-- ## | safeguard against accident. Send for
Ciremar. All Right Fire Arm Co., Lawrence, Mass.

P.BLAISDELL <& CO,,

Worcester, Mass.,

Manufacturers of the Blaisdell Patent Upright Drills
and other first-class Machinists’ 'ools.

Niagara
m Pump Works.

2

\fore= Stea

ESTABLISHED 18%.
CHARLES B. HARDICK,

No.23 Adams Street,

BROOKLYN, N. Y.

Steel Castings,

Brom ¥4 to 10,000 1bs. weight, true to pattern. An invalu-

able substitute for forgings, or for malleable iron cast-

ings re(%uiriug Iggeat girenygth. Send for circular and
rige Hst to CTTRSTER ~TRIL, CASTING COMPANY,
2WELINA STHEET, PHILADELPHIA, PA.

GAS FITTERS, ENGINEERS, MACHIN-
ists and Apprentices, should all read Plumb-

er’s and Gas Fitter’s Gnide. Illustrated and !

neatly bound, $1 per copy.
7D CALLOWAY SN, 10th st., Phila.
OR ALL KINDS OF MACHINERY --A
8. C. HILLS, "8 Chambers St.

D{_.‘-r to
y W YOrk.

Port

Send for circular.

land Cement.

N, General Agent
93 Tiberty Street; New York.

MACHINISTS’ TOOLS.
NEW AND IMPROVED PATTERNS.
Send for new iilustrated catalogue.

Lathes, Planers, Drills, &o.

NEW HAVEN MANUFACTURING CO.,
New Haven, Clunn,

~ 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, Conn.

OGARDUS' PATENT UNIVERSAL ECCEN-

TRICMILLS—For grinding Bones, Ores, Sand, Old
Crucibles, Fire Clay, f-uarngas, Oil Cake, F’egd, orn,
Corn and Cob, Tobacco, Hnuff, Hugar, Salts, Roots,
S&zces. Coffee, Cocoanut, biaxserd, Asbesios, Mica,
etc., and whatever cannot be ground bﬁ other mills.
Also _for Paints, Printers’ Inks, Paste Blacking, etc
JOHN W. THOMSON, successor to JAMES BOGAR-
DUS, corner of White and Elm Sts., New York.

"HARTFORD
STEAM BOILER

Insvection & Insurance

COMPANY.

W.B.FRANKLIN, V. Prest, ] M. ALLEN, Pres't
1. B. PIERCE, Sec'y.

KESTABLISHED 1844.

JOSEPH C. TODD,

(Formerly of Todd & Rafferty), ENGINEER and M ACHIN-
1ST.  Flax, Hemp, Jute, Rope, Oakum, and Bagging
Machinery, Steam Engines, Boilers, etc. Also Agent for
the aelebrated und improved Rawson & Rittinger Holat-
ing Engine, I will furhish speciticationg and astlmates for

. all kinds uf machinery. Send for descriptive circular

and price. Address

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

WANTED—CANVASSERS ON A SPLENDID WORK.
Best terms ever offered. P. O. Box 2793, Philadelphia.

Before purchasing Paints or Roofing, send for Samples and REDUCED
Price List of

LIQUID PAINTS.—ThesePaints are in every respect strictly first-class, and second to no other in the mar-

ket in purity, richness, and permanency of color, Lt
brush, in twelve newest shades and standard colors, s
inside and out, and for all purposes where aI;
properties of thesc Paints, the farmer, merch

il

Daziits 1t wwortd for outside work,
ROOF PAINT

area of tin roof in the world (the Permanent Exhibition

¥iir tin and shingle roofs, iron work, agricultural implemoents, fences, -
a better article than has ever before been offered to the pulddic for sumilar purpodr

{ of finish. and durabilify. They are prepared ready for the
B

1le for Lhe tasteful decoration of all classes of buildings,

erfect protective coating isrequired. Owing tothe wonderful covering
ant, or manufacturer can, by their use, preserve and beautify their
buildings, fences, or other wood and iron work,at from one-half to two-thirds of the usual cost of other ready-
mixed paints, or white lead and linseed oil. Théy contain no water, alkali, or other useless or deleterious ingred;
ents, zuel: a5 ure used in nearly all the liquid or so-called chemical paints, and are guaranteed to be the mo t

i-
durable

ildings, &e.
The [argest
very leaky

Building at Philadelphia), which us in'a
ed.

condition, has been painted and restared with this Paint where all others had fa!
FIREPRROOF PA

T—For the

These Paints are sold by stanaard

PER CENT. hl{]P.E PAINT than those usually sold.
R OO0V 1N —Inrolls, ready for naill

with the White Fire-Pro of Asbestos

E AIN' ﬁmtgction of Factories,
structures in danger of ignition from sparks, cinders, or flames. .
U. S. gallon measure, and our packages contain from EIGHT TO TWELVE

Bridges, Boiler Rooms, and other wooden

in use. Itisadapted for steep and flat Roofs in all climates, costs only about bal? 8s much a8 tin, and can be

readilya g;iutl by any one.
STEAM FIPE AND B0l LEH COVERINGS —The most durable, effective, and coonomioal a
known for preventing radiation o f heat; will save from 25 to 40 per cent. of fuel. They are Fireprood, an

qp‘lizmuen
i _comsist

of Aspestos Cement Felting, in barrels; to be applied with a trowel—for Hot Blast and Steam e, Boilers,

sbestos
Qur Asb
_ASBESTOS
Gaskets TS, for. Gas_Retorts, L

c.
1t om {7 ' g
ETRAM PACKIN

&c. CEXMEN
COATINGS, SHEATHINGR, LININGS, &c

ining Felt,in sheets and rolls—a perfect insulator for hair felts, rendering them indestructible.
red swperior to alt others in United States Government Test.

G Round, Flat, and Loose.
eaky Roof, &c.

ASBESTOS BOARD, all thicknesses, for
FIRE, ACID, AND WATERPROOF

THE TANITE CO.,
STROUDSBURG, PA.

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

PRINTING PRESS !
$ 3 Prints cards, ruveloprs, etc., equal
to any press. Larger sizes rurlarge work,
Do your ewn @rinting and advertising and
save money. Kxcelient spare hour amuse-
ment for old or young. Or it canbe made
money making business anywhere. Send
.. stamps for larie catalogue to
KELSEY & CO., Manufacturers,
Meriden, Conn.

Drop Hammers and Dies, for work-
inﬁ Metals, &c. THE STILES &
PARKER PRESS CO., Middletown,
onn.

.PUNCHING
| PRESSES.

Paints, Roofing, Stecam_Pipe and_oi’er Cove
erings, Steam Packing, Sheathings, Fire, Acid, and
Watn{roof doatings, Cements, etc. Send for Samples.ll-

, lustrated Catalogues, Price Lists, etc.

‘87 MAIDEN LANE, NEW YORK.

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

One pattern, holds finished bolts
on centres and threads thein 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 lron Working Machinary.

Also, Shafting, Pulleys, &c-

Patented 1368—1874.

‘*IN ALL THINGS, BUTPROVERBIALLY LN MECTIANINM,
THE SUPREME EXCELLENCE IS SIMPLICITY. ' —Jas. Watt.

The 0Id Reliahle Heald & Sisco Pum

Carries off the honors at the CENTEN-
NIAL. The award of the Judges is
based on its “ STMPLICITY, com-~
vactness. and perfection of
WORKMANSHIP.”?

No higher praise could be given, but no award what-
ever was necessary to strengthen the confidence of
thousands already using them. Whenever subjected to
severe practical tests, they have always proved their
superiority over other centrifugal pumps, and always
1 will, ag it is absolutely impossible to devise a pump
which can excel it for simplicity, tremendous ca-
Eacit,y. and cheapness. Capacity of PumPs from one

undred %allons to thirty-five thousand gallons per min-
ute. For Paper Makers, T'anners, (*ontraciory; forirriga-
tion, or for any ]furpnse where 4 large quantity nf water
or other finid is {0 be raised, the Heald & Siseo Pump
stands without a rival. More than three hundred paper
makers use them. More than three hundred tanners use
them. They are used in every State of the Union, andin
nearlyevery country in the world. Pumps alone, and
Pumps and Engines combined, adapted to nearly every
kind of work, on hand and built at short notice.

i First premiums awarded at New Orleans in 1871, in

Cincinnati in 1872, and an award for Special Merit at
- the American Institute in 1872. Send for illustrated
pamphlet of 78§»ages,with 18 pages of certificates and
references. Address

HEALD, SISCO & CO., Baldwinsville, N. Y.

COMPRESSED AIR STREET RAILWAY
Car.—Descriﬁtion, with engravings, dimensions and par-
ticulars of the Mekarski Street Cars, now used in Paris,
and propelled by compressed air. Contained in SUPPLE-
MENT Nv. 18, Price, 10 cents.

‘ '~ BRADFORD MILL CO,

Successors toJas. Bradford & Cos
MANUFACTURERS OF

French Buhr Millstones,

3 ' Portable Corn & Flour Mills,
i Smut Machines, etc.

Also, dealers in Boiting Cloths and
General Milt Furnishing.

Office& Factory,168 W.2d 8t,
CINCINNATI, 0.
J.R.siwwact, £, W.R.Dunlap, See,

BENT ON APPLICATION.

Scientific Amevican,

. The Most Popular Scientific Paper in the World,
THIRTY-SECOND YEAR.

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

This widely circulated and splendidly illustrated

to the roof, weighs only 60 pounds to 100square feet, and, when finished . paper is published weekly. ins six-
oating, forms the handsom est, coolest, And most tconomical Roofing  LPer 18 Pubi weekly. Bvery number contains six

teen pages of useful information, 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.

i All Classes of Readers find in THE SCIENTIFIC

All these materials are prijurad ready for use, in neat and compact form, are suitable for all climates, and can . AMERICAN a popular resume of the best scientific in-

be eagily applied by any one.

sberil inducements to General Merchants, Dealers, and Large Consumers.

SEND FOR SAMPLES, ILLUSTRATED CATALOGUES, PRICE LISTS, &C.

H. W. JOHNS MANUFACTURING CO.,,

87 MATITDEN LANE, New York.

Also for sale by PHILADELPHIA BRANCH,
; Mo We HEMP=TLED & {(h,. Colombus
ERR & CO., New Orleans; THOMPSON &

406 Arch St.: DOWNIE, TRAINER & CO.,
l['yﬁ‘(l'}\l'SMﬁ 11}].‘!31@ & CO., St. Louis; C., A
PS0N, Sa ¥

"ANCLECD.

ROCK DRILLING MACHINES
AIR COMPRESSORS.

MANUFACTUREDBY Bypy ricuRock Dritt Co.
SEND FOR PAMPHLET.  FITCHBURG MASS.

Mill Stones and Corn Mills.

We make Burr Millstones, Portable Mills, Smut Ma-
chines, Packers, Mill ["iks Water Wheels, Pulleys, and
Gearing} specially adnptod to Flour Mills, Send for
catalogue.

J. T.. NOYE & SON, Buffalo, N. Y.
Boring and Turning Mill, 9

FOR SALE- feet swing, second-hand.

Iron Planer,to plane 46 1n. wide, 30 feet lung. suitable for
Bridge Huildery, secumel-hand, w*rong and powerful.
160L WORKS, Humilton, Ohio.

Wrights Pat, Bucke!
Pluogeraarethe best
Y ALLET MacHINE (o
Ensthumpton, Muass.

] BURY DRILI CHUCKS,

DA— Perfected and Price reduced.

Manuf’d by the HULL & BELDEN CO., Danbury, Ct.

LEFFEL WATER WHEELS,

With recent improvements.
Prices Greatly Reduced. |iFf
7000 in successful operation.
FINE NEW PAMPELET FOR 1877, oy
Sent free to those interested. &

James Leffel & Co,
Springfield, O.
109 Liberty St.,, N, Y. City.

© 1877 SCIENTIFICAMERICAN, INC

formation of the day ; and it is the aim of the publishers
- topresent 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 mumbers—
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.
7~ Clubs.—One extra copy of THESCIENTIFIC AMERI=-
CAN will be supplied gratisforevery club of five subscribers
"at $320 each; additional copies at same proportionate
rate. Postage prepaid.

One copy of THE SCIENTIFIC AMERICAN and one copy
‘'of THE SCIENTIFIC AMERICAN SUPPLEMENT will be 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,
gecurely sealed, and correctly addressed, seldom goes
astray,but isat the sender’srisk. Address all letters,
! and make all orders, drafts, ete., payable to

MUNN & CO.,
37Eil_k_ﬂow, New York.

. FHE “Scientific Amrrican™ is printed with CHAS.
ENEU JOHENSON & CO,'SINK, Tenthand Lom-
bard Sts., Philadelphia, and 59 Gold St., New Y ork.
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