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A reriisenens.

dverti 18 will be adi d onthis page at the rate of
$1.00 per line for eack tnsertion. Engravings may
head advertisements at the same rate per line by meas-
urement. as the letter-press.

T'he valueof the SCIENTIFIC AMERICAN a8 an advertising
medium cannot be over-estimated. Itscirculationis ten

Our Quarries are in Nova Scotla.

N, Y, PLASTER WORKS,

ANUFACTURERS of Calcined and Land Plaster, Marble Dust, Terra Alba, &c.,&c.
DouBLE EXTRA Plaster {8 unsurpassed Every Barrel warranted.
WORKS, 469, 471 & 4738 CHERRY STREET, NEW YORK.

Our

times greater than that of any similar journalnow pub-
lished. It goes into all the States and Territories, andis
readin allthe principal ibraries and reading-rooms oy
theworld. Weinvitethe attention of those whowish to
maketheir business known to the annexedrates. A busi-
ness man wants something more than to see his adver-
tisement in @ printednewspaper. Hewantscircilation.
1y it is worth 25 cents per line to advertise in a paper of
three thousand circulation, it is worth $3.7 per line to
advertise in one of forty-five thousand.
Tor the best

Yeather Belts B E LT HOOK forﬁil(li!;g:: or

EREENLEAF WILSON, Lowell, Mass.
\VANTED—A Second hand Engine and

Boller of 40 or50 horse power. Address
. DE LAND, Skaneateles, Onondaga Co., N.Y.

DOUBLE ACTING
BUCKET-PLUNGER

) SteamPumps|

VALLEY MACHINE COMPANY,
Easthampton, Mass.

THE

SCIENCE RECORD

FOR

1873.

A Compendium of the cientific Progress and Discove
ries of the Preceding Year.
over

Illustrated with
150 Engravings. 6J0 pages,
octavo. Price, $2.

'P'HIS NEW AND
splendid book embraces
the most Interesting Facts
and Discoveries in the vari-
ous Arts and Sciences that
have transpired during the
preceding year exnibiting in
one view the General Prog-
1e88 of the World m the fol-
lowin DeDart
1 —C MISTRY AND MET-

U RGY.
2—MECHANICS AND ZEN-

GINEKERING.
—E].lk(}rTRICITY LIGHT,
4—~TECHNOLOGY.—Embra-
cing New and Useful In-
ventions and Discoveries
relating to THE ARTS:
5.—BOTANY AND HORTI-
CULTU

6.—AGRICULTURE.
7—1tORAL "AND "HOUSE-

OMY
TE MLDICA,

THERAPEUTICS, HY’

GLENE

9.—NATURAL HISTORY
AND ZOOLOGY,.

10 p& 11.—MK TEOROLOGY,
TERRESTRIAL PHYS-

C8, GEOGRAPHY.

2.—GEOLOGY AND \llNCRAhUGY

13.—ASTRONOMY .

14.—BIOGRAPTY.

Eveey person whe acsires to be well informed concern-
ing the Progress of the Arts and Sciences should have a
copy of SCIENCE RECORD FoR 1873. It will be a most in-
teresting and valuabl e Book, and should havea place in

every Honsehold, in e very Library.

600 pages, Octavo Hanasomely Bound. Over 150 En-
grmiups Price, $2.

nt by mnl to all parts of the country, onreceipt of
the price. A liberal discount to the trade and to can-
vassers. Forsale at all the principal Bookstores.

MUNN & CO., PUBLISHERS,
37 Park Row, New York City.

THE SCIEN1IFIC AMEKICAN will be sent one year
and one copy of SCIENCE IA7CORD FOR 1873, on
receipt of $4'50.

SCIENCE RECORD FOR 1872, unlform with the
above., Price $2, Library binding, $2.50.

HARTFORD
Steam Boiler

INSPECTION & INSURANCE C0.

CAPITAL . . . . . . . . $500,000.

ISSUES POLICIES OF INSURANCE, after a careful
nspection of the Bollers, covering all loss or damage to

Boilers, Buildings, and Machinery,

—ARISING FROM—

STEAM BOILER EXPLOSIONS.

The business of the Company includesall kinds of

STEAM BOILERS,

STATIONARY, MARINE, & LOCOMOTIVE.

Full information concerning the plan of the Company’s
operations can be obtalned at the

HOME OFFICE, in Hartford, Conn.,
oratany Agency.
J. M. ALLEN, President. C. M. BEACIH, Vice Pres
J. B. PIERCE, Sccretary.

BOARD OF DIRECTORS:
LA b, N 15070000 agaan~naoo 8 o o o o JENEE o President.
[CCLY. rmem el President &tna Iire Ins. Co.
eney..... AsB't 'I'reas Cheney Bros. Silk Mfg. Co.
John A Butlerd . .ot . Pres. Conn. River Banking Co.
Charles M, Beach.. 5o .of Beach & Co.
Daniel Phillips ..of Adams Expresgs Co.

G. M. Bartho pmc{v.' Pres’t Atnerican National Bank.
R. W.H. Jarvis ..Pres’t Colt’s Fire-Arius Mfg. Co.
E. M Hayven Ralilroad.

d ......... Sup’t}{artford& N.H
.Pond. Tres. State of Connecticut.
....Sec. Ltna Life Ins. Co.
of Case, Loekwood & Co.
Q ice Pres’t Colt’s Pat. Fire-
Arms Man‘f’g

Austin Dunham.. Pres. Willimantic Linen Co.
Geo. Cromp ton.. n.pton Loom Works ‘Worcester.
Earl P. Mason..... Pres’t Prov. & Wor, R. R., Providence.
Wm. Adamson..of Baeder, Adamson & Co.. i’hlladelphla
New York Office. ... ..ooveneens 239 Broadway.
THEO. H. BABCOCK. Manager.
R. K. McMURRAY, Inspector.

PORTLAND CEMENT,

From the best London Manufacturers. For rale b
JAMES BRAND, 55 Cliff St., N,
A Practical Treatise on Cement furnished for 25 cents

THE

AMERICAN

Turbine Water Wheel

Has r{-(',['.mlr been improved and sub
ected to thorough teste by James
smerson, Holyoke, Mass,, showing

higher average results than any Tur-

bing Wheel ever known. A full re-

R]urt. mn&r be nbmlnor] of b‘[‘ uT
ILLS

WIRE ROPE.

JOHN A. ROEBLING’ SSONS
MANUFACTURERS, TRENTON, N.
I {'OR Inclined Planes, Standm%)Slup Ri glng
Bridges, Ferrles,Stnys.or Guys on crrlcka& ranes,
Tiller Ropes, Sash Cords of Copper and Iron, Lightning
Conducters of Copper. Special attention giten to holst-
ing rope of all kinds for Minesand Elevators - A pl

circular, giving price and other information for
vamphlét on Transmission of Power by Wire Ropea A
large stock constantly on hand at New York Warehouse

No. 117Liberty street.

LUBRICATORS.
REYFUS’ transparent Self-act-
ing Ollers, for all sorts of Machinery

1 and Shafting, are reliable in_all seasons,
saving 75—95 per cent. The SELF-.ACT-
ING LUBRICATOR for Cyllnders is
now ndopted by over 150 R. R. in the U.S.,
» and by hundreds of stationary englne

NATﬁAN & DREYFUS,108 Libertyst., N.Y.

SUPER-HEATERS

Save fuel, and sup é' DRY steam. Easily attachea tc
any boiler. g NRY W.BULKLEY, Engineer.
98 Liberty St ew York.

4

For testing Ovens, Boller
Pyrometers flues, Blast furnaces,
Super-Heated Steam, Oll Stllla &c
Address NRY W.BULELEY,

%Liberty St., New York.
J}EACH’S Scroll Sawing Machines.—Cheap-
T

est and best in use. For Illustrated Catalogue and
ice List, send to H. L. BEACH, 90 Fulton St., X

SEND FOR CATALOGUE .

" B. F. STURTEVANT,

PATENTEE AND SOLE MANU

PRESSURE BLOWERS & EXHAUST FANS

72 SUDBURY STREET BOSTON,MASS.
ILLUSTRATED WITH . % O ENGRAVINGS.

ACTURER OF

P. BLAISDELL & (0,

MANUFACTURERS OF THE BEST

Patent Drill Presses, with Quick
Return Motion,

In the Market, also other Mnclumst Tools.

SEND FOR CUTS.
WORCESTER, MASS.

R
\jEV .JUUSEB\,\ E
P‘ STILWELL'S R
LIME EXTRACTING
HEATER &F'lLTER

STILWELL &BIERCE MF'G.CO.
DAY TON,O.

STEAM BOILER AND PIPE

COVERING

Ssves ten to 1wenNy¥er cent. CHALMERS SPENCE
CO., foot K, 9th St 1202 N. 2nd St., St. Louis, Mo.

THE BAND SAW!

ts ORIGIN and
ISTORl with Engravings of the OLDEST
MAcmNE, sent gratis. Address RICHARDS,LON-
ON & KELLEY 22d st. (above Arch), Philadelphfa

MORRIS, TASKER & CO.,

MANUFACTURERS OF

AMERICAN CHARCOAL IRON

Boiler Tubes.

WROUGHT-IRON TUBES
AND FITTING® FOR GAS, STEAM
WATER, AND OIL.

g® Steam and Gas Fmers' Supplies, Machinery for
Coal Gas Works, &c. &c.

NO. 15 GOLD ST.. NEW YORK.

THE STANDARD MAKE!

= Emeli Wheels and Emery Grinding Machinery.

TANITE CO., Stroudsburg, Pa.
ENGINES

and Boilers, New and 2nd Hand, Por
Power.

table and Stationary, 5 to 50 Horse-
GOODWIN & WHITE, Ol City, Pa.

EMERY WHEEL MACHINERY
for grinding Tools and Metalg, gum-
mi Saws,cleaning Lasﬂngsgrlnu-
ing Planer fxnlves perfectly stralﬁ
—unequaled for the sterling qualit;

of its material and workmanshi
the durablIllst¥ of evexg nart, AME

— _ﬁ MPANY
Factory, Woonsocket I.,slore 93 L(berty St A

Working Models

And Experimental Machinery, Metal, or Wood, made to
order by J.F. WE {\I:.R 62 Center Isl. N.X.

BUILDING PAPER!

For Sheathing, Roofing, Deafening, Carpet Lining, and as a substitute for Plastering. Send for Samples
and Circulars, to B. E. HALE & Co., 56 & §8 Park Place, N. Y., or Rock RIvER PaPER Co., Chicago.

MAHOGANY,

ROSEW00D, WALNUT, WHITE HOLLY
SATIN WO00D, HUNGARIAN ASH, AND
ALL KINDS OF WOODS,

IN LOGS, PLANK, BOARDS, AND VENEERS,

GEO. W. READ & CO.,
Mill and Yard. 186 to 200 Lewis St.. cor.6th St., E '
Orders by mail prompt)y and faimfully executed
W Enclese 3¢. stampfor Catalogue and Price List.

GRANOGDLD ME DAL AWARDED
NEW USEFUL VALUABLE!

lnnmnm[mrrd{:l illustzations nnd uaing 116 soien:
titio applisnces; description and price of Toul Chesta; F3
il Amateur Latlies, Tools and sfachines ; dodel Steam En: h
gines, Btenmboats, Sailing Vessels ; [akhematical nstru-
U menta icroscopes ; :hnmwnl(.duns ete. .lso nrrm
St 5 140 Chemucal exper
jecta for Microscops i natructionaor malking ret rum[l\\m—k -nn
ome talont, and i llustrations lllflusel'nl varlar equisites, is.:

Bl

ESTA BI.I‘:'HEO 1837

SIXTH l:nl‘I’ION E I'TlITH 1'M(‘.|u!aANE’g

OYE’S MILL FURNISHING WORKS

are the largcst in the United Statcs. They make

Burr Millstones, Portable Mills, 5mut Machines, Packers,
Mill Picks, Watcr Wheels, Pulleys and Gearing, speclally
adapted to flour mills. Send for catalopue.
v J. T.NOYE & SON, Buffalo, N.Y.

Universal Wood Worker
Horizontal and Upr lght Bormg Machines,

B?J"’ erior to an
McBETH. BEN TEIp&: MARGE{)ANT Hamilton, Ohio

RON PLANERS, ENGINE LATHES
Drills, and other Machlnlsts’ Tools of superior qual
{ty, on hund and fin{shin For sale low. For Descrip-

tion and Price addr ess N%W HAVEN MANUFACTU!
ING CO. New Haven, Conn.

ANSOM SYPHON CONDENSER perfects

and maintains vacunm en Steam Engines at cost of

one per cent {ts value, and by its use Vacuum Pans are
ron_with full vacuum without Air Pump. Send to WM.
ALLEN, 51 Chardon St., Boston, for a personal call, or

he Company,at Buffalo N, ¥, for a circular.

HAMPION SPRING MATTRESS—The

latest and best improvement. Do you want a
healthy and comfortable bed? Here it i8. The softest
easlest, chengest mest popular, and_durable Spring Be
fnmarket. all leading dealers. No stock com-
pkte without it. ‘Wholly composed of tenaclous tem-
pered steel springs,so united tuat thepressure is equally
distributed. Easily moved or carried about the house.
Can be lifted, turned, orrolled up like a blanket. Both
sides allke. Noframe.no wooden slats, no straps. May
be used on floor without bedstead. No under bed re-
quired. Needs only half thickness of hair mattress. The
regular size double bed, 4 ft. 61in. by 6 ft., contains 192
steel upholstery sprlngs and welghs only thirty
. Morec springs tor your money in this bed thanin any
other. Warranted nofseless. Any sizes made to order
Send for pictorial circular, Retail price of double bed.
$13. Shipped, by s.n(ﬁle bed or quentity, to all parnts of
the werld. Liberal dlscount to the trade. Agents want-
ed. F.C. BEACH & CO., Maxers, 102 Chambers St., cor.
Church New York.

The Pulsometer or Magic Pump.

The simplest, most durable and effective
Fump now in use. Adapted to all situa-

ions and performs all the functions of a
steam pump without its consequent wear
and care. No machinery about it. Nothing
to wear out. Will pump igrltty or muddy
water without wear or injury to its parts.
It cannot get out of order.

C. HENRY HALL & CO.,
20 Cortlandt Street
New York Clty

M achinist’ Tools
A HEAVY AND IMPROYV.
LUCTOs W, POND, MANUFACTORER

W orcester, Masgs.
‘Warerooms, 98 L!berty Btreet New York,
2 STEBBINS, Agent.

— A.

© 1873 SCIENTIFIC AMERICAN, INC

7. Car l‘nl:['r, Advertising Agcur.  Address

Box “‘73. huw York city.
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ﬂ. OO0OFIN l- »
Ten Years,

A good artiele, well rd.l.ulumt-ndl.lt and sultable for
Llllhl.r steep or flat roofs,
ples

THREE PLY
In Use

Send for Clreular and_Sam-
ROOFING Co., 73 Malden Lane, New York.

REYNOLDS & C0.

MANUFACTURE

Screws & Bolts'e

For Machlnery of every variety.

Bridge nnd Rool Bolts.

STEEL & IRON SET SCREWS

% ecialty. Also, Small Articles
- for Patcntees, In great numbers, at

No 145 East St., New Haven, onn

ERIGAN SAW CO,

No. 1 Ferry St., New York.

Movable-Toothed Circular Saws,
PERFORATED CROSS-CUT,

SOLID ‘a AWS,

IVENS & BROOKES PATENT
Eccentric-Geared Power Press,

MIC

HOUSTON'S PATENT
TURBINE WATER WHEEL.

Simplest, Strongest, Cheapest, Best.

In the test at Holyoke, In
1872, the Houston gave the
lughest percentuge ever
shopvn in a reliable test and
thefhigh est aver age re-
sults ever obtained. In
gr acticaluseitis everywhere

le monstrating its superior-
ity over all others. Emer-
son’s fullreport furnished on
application. Send for Circu-
ar.

MERRILL & HOUSTON
IRON WORKS,
Beloit, Wisconsin.

<875 to $250 per month, gverywhere

"male to introduce the GENUINE IMPROI} “D COM-
+MON SENSE FAMILY SEWING MACHINE, This
S Machine will stitch, hein, fell, tuck, quilt, cord, bind,
braid and embrolder in a most’ superlor manner. Price
only $§15. TFullylicensed and warranted for five years.
We will pay $1,000 for any machine that will sew a
stronger, more beautiful,’or mere elastic seam than
@ours. It makes the “Elastic Lock Stitch.” Every
“’second stitch can be cut, and still the cloth cannot be
ulled 9,21)&1'! without tearlng it. We pay Agents from
q,) 75 to §250 per month and expenses, ora commniasion
bnfrom whlch twice that amount can be made. Address
B & CO -Boston, ‘Iass ; Pittsburgh, Pa.; Chi-

4cugo s

BUILDERS

everywiere

SEND FTOR BeoK CATALOGUE.
BICKNELL, 21 Warrenst.,N.Y

1,000 IN USE. b
Address-_ @
ROOT STEAM EN- =
2dA\I'q. gv 2%ﬂsgreec, ﬂ

an
-
e~
<>
—
et
=
=
o
vl
=
=
ANUFACTURING PROPERTY FOR

/|

B SALE.—The Tiffin Agricultural Worke, of Tiftin,
Ohlo, offer for sale the Shops now used by them, The
Qhops ace sultable for a Planing Mill, Last Factory, or
Huv and Spoke Factory, or fer Fnluulr_v urposes., A
good Engine, 50 Horse Power, and Tubular Boiler, in
good Londitiun together with LIue‘wlmflJ[m and Cupola
and Fan, will be sold with the roperty. ITiere is about
2% acres of ground. Tiffin is situated’in one of the best
timbered sections of Ohio, nml has the advantage of
good raflroad fncnltk-n Addres

TIFFIN AG'L “ll]..]i‘.:, Tiffin, Ohio.

f-":}:ﬂ
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One copy, one year $3.00
One copy, 8ix months 1.50
One copy, four months 1.00

One copy of Scientific American for one year, and
onc copy of engraving, ‘“Men of Progress” -

One copy of Scientific American for one year, and
one copy of “Sclence Record,” for 1873 - -

Remit by postal order, draft or express.

The postage on the Scientific American is five cents per
quarter, payable at the office where recelved. Canadi
subscribers must remit, with subscription, 25 ccnts extriy
to pay postage,

Address all letlers and maXe all Post Office order. o
drafts payable to

MUNN & CO.,

37 PARK ROW WEW YORE.
HE *“ Scientific American ”’ is printed with

10.00

4.50

CHAS. ENEU JOHNSON & CO.'SINK. Tenth and
mbard sts., Philadelphia and 59 Gold st. New York,
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