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dvertisement8 Will be admitted on this page at the rate Q/ 
$1.00 per line for each insertion. Engravings 1nay 

head advertisements at the same rate per line by 1nea8-
urement. as the letter�pre88. 

'['he value of the SCIENTIFIC AMERICAN as an adverti8ing 

Tnedium cannot be over-estimated. Its circulation is ten 
times greater than that of any similar journal now pub. 

lished. 1t goes into all the States and Territorie.'J, andis 
read in all the princip al Ubraries and 1'eading-rooms O} 
the world. lYe invite the attention c(' those who wish to 

make their business known to the annexed rates. A busi­

ness man wants something more than to see his adver­
tisement in a printed new.�aper. He wants circ'ltlation. 
if it is worth 25 cent.'J pet' line to advertise in a paper of 
three tho'usand circ'ulation, it is worth $3.75 per line to 

adt'f'Ylise in one of forty4lve thmJ.sand. 

'For the best BE LT-H--O-OK -for Rubber ot:' 
vather De Its Address 
tREENLEAF WILSON. Lowell. Mass. 

WANTED-A Second hand Engine and 
Boiler of 400r50horse power. Address 
I. DE LAND, Skaneateles, Onondaga Co., N.Y. 

DOUBLE A C T I NG 
BUCKET-PLUNGER St����ps 

VALLEY MACHIN E COMPANY, 
Easthampton, Mass. 

THE 

SCIENCE RECORD 
F O R  

18" 3. 
A Compendium of the c1ent1fic Progress and DlscoVe 

l'ies of the Preceding Year. Illustrated with 
over 150 Engravings. roo pages, 

octa vo. Price, $2. 
rrHIS NEW AND 

splendid book embraces 
the most Interest Ing Facts 
and Discoveries in the vari­
ous Arts and Sciences that 
have transpired during the 
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less of the 'Vorld in the fol-
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ALLUHGY. 
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AND :EN-
a.-ELECTRICITY, LIGHT, 

HEAT, SOUND. 
4.-TECHNOLOGY.-Embra­

cing New and U seful In� 
veuUons and Discoveries 
relatlR,," to THE ARTS: 

5.-BOTANY AND HORTI· 
CULTURE. 

G.-AGRICULTURE. 
7.-HORAL AND HOUSE· 

HOLD ECONOMY. 
8.-�1ATERlA MEDICA, 

THERAPEUTICS, HY" 
GlENE 

9.-NATUHAL HISTORY 
AND ZOOLOGY. 

10 :*ENRE��:{{til�
O
���§: 

IC8, GEOGR.\.PHY. 
2.-GEOLOGY AND MINEHALUGY. 
1;l.-ABTRONOMY. 
14. -llIUGlIAl' p:;Y. 

111���l �e
�;�s:�� ���

ir
l�\

o 
a�� �gi!��������

o
::���

n
� 

copy of SCIENCE RECORD FOR 1873. It will be a most 1n� 
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hOUld have a place in 

tiOO pages, Octavo. Han<lsomely Bound. Over 150 En· 
gra "ing's. Price, $2. 

Sent by IDlll to all parts of the country, on receipt of 
the price. A Ubera.l di�count to the trade and to can� 
Vassers. For sale at all the principal Bookstores. 

MUNN & CO., PUBLIf!IIERS, 
37 Park Row, New York City. 

THE SCIE1I1IFIC AJfERICAN will be sent one year 
and one copy of SCIElxCE N/3CORD FOR 1873, on 
receipt of $4 · 50. 
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��lform with the 

HARTFORD 
Stea'ln Boiler 

INSPECTION & INSURANCE C�, 
CAPITAL . $500,000, 
ISSUES POLICIES OF INSURANCE, alter a careful 

nspection of the Boilers, covering all loss or damage to 

BOilers, Bnildill[s, and MachiNery, 
-ARISING FROM-

STEAM BOILER EXPLOSIONS, 
The business of the Company includes all kinds of 

STEAM BOILERS, 
STATIONARY, MARINE, & LOCOMOTIVE. 

Full information concerning the plan of the Company's 
operations can be obtained at the 

H OtlE OFFICE, in Hnrtford, Conn., 
or at any Agency. 
J. M. ALLEN, President. C. M. BEACH, Vice Pres 

J. B. PIERCE, Sccretary. 
BOARD OF DIRECTORS: 

• 1. M. Allen. 0 • • • • •  0 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  Presldent. 
Lucius J. Hendee ............ President .A:tna Fira Ins. Co. 
jo�·X����rer:::��.

s
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r
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gg 2�: 
Charles 1\1. Reach ............................ of Beach &, Co. 
��Rl���i�I�)gme·w·::::.·.preB·lt·Atii�iita��W:tfoxr�·[����: 
R. 'V.H. JarYis ........... Pres't Colt's Fire-Anus Mfg. Co. 
E. M. Heed ......... Sup't Hartford & N. Haven Rallr@ad. 
Hon. ClIas. M. Pond ............ Tres. State of Connecticut. 
1'. O. Enders ........................ Sec. JEtna Life Ins. Co. 
Leverett Brainard ............... of Cas�, Lockwood & Co. 
GEN. WM. B. FRANKLIN. Vice Pres't Colt's Pat. Fire· 

Arms Man'f'g Co. 
Austin Dunham ............... Pres. WilUmantic Linen Co. 
��i�.�I:���.·.·.·.Pr��,�

n
����� k��r.���.sp'io���S;�!: 

Wm. Adamson .. of Baeder, Adamson & Co. :hlladelpbla. 
New York Ollice ................ Z39 Broadwa y. 

THEO. H. BABCOCK. Manager. 
R. K. McMU}{HA Y, Inspector. 

PORTLAND CEMENT, 
From thc best LOll��M'J:�n�itlm;��

�.etf£si�
lk��

. 
A Practical Treatise on Cement furnished for 25 cents 

Jdtutifi' 

N. Y. PLASTER WORKS, 
l\� ANUFACTURERS of Calcined and Land Plaster, Marble Dust, Terra Alba, &c.,&c. Our l'� DOUBLE EXTRA Plaster is 1tnsurpa8sed. Every Barrel warranted. 

Our Quarries are In Nova Scotia. WORKS, 469, 471 & 473 CHERRY STREET, NEW YORK. 

WIRE ROPE. 
JO H N  A. R O EBL I NG'S S ON S  

MANUFACTURERS, TRENTON, N. J. 

FOR Inclined Planes,Standing Ship Rigging 
Bridges, Ferries, Stays. or Guys on l:>errJcks & 'Cranes, 

Tiller Ropes, Sa.h Cords of Copper and Iron, Lightning 
Conduct@rs of Copper. Special attention giyen to hoist· 
ing rope of all kinds for Mflle8and Elevators \- .AtP� for 
����h[ef��¥rf;!:16�
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large tltock constantly on hand at New York Warehouse 
No. 117 Liberty stre�t. 

to. \ LUBRICA. TORS. . 
; D REYFUS' transparent Self-act· 

" Ing O!lers, for all Borts of Machinery 
J snd Shafting,

. 

are reliable in all aeaeons, 
I saving 75-95 per cent .. The SEI..IF-ACT-

o ING LUBRICATOR for Cylinders I. 
now adopte<l by over 150 R. R. In the U. S., 

. 0 "" �n.t.f'nl¥,ng
r
J;�������t'l:m�:W':::,N.Y. 

SUPER-IlEA TERS 
Save fuel, and sU

Pli:� DRY steam. Easily attachen t<. 
any boiler. NRY W.�i��ls�,

n
§��"tork. 

Pyrometers For testing Ovens. Boller 
• :fluest Blast furnaces, 

Super·Heated Steam, 011 Stili,. &c. 
Ad<lress HENRY W. BULKLEY, 

98 Liberty St., New York. 

BEACH'S Scroll Sawiu/?: Machines.-Cheap­
est and best In use. For i11ustrated Catalogue and 

Price List, send to H. L. BEACH, 90 F'ulton St.,N. Y. 
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REYNOLDS & CO. 
MANUFACTURE 

SCretVS & Bolts 
For Machinery of every variety. 

.ALSO 
Bridge Dnd ltool Bolts. 

STEEL & IRON SET SCREWS 

for
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No. 145 Eas t St., New Haven, Conn 

S 
A 

P BLAISDELL & CO MORRIS, TASKER & CO., 
W o OJ MANUFACTURERS OF 

MANUFACTURERS OF THE DEST AMERICAN CHARCOAL IRON 
Patent Drill Presseso.with Quick 

BOl-ler Tubes S 
Return MotIOn, • ------,--------

In the Market, also other Machini§t Tools. WROUGHT-IRON TUBES HOUSTm�'S PATENT SEND FOR CUTS. . 
WORCESTER, MASS. AND FITTING, FOR GAS, STEAM TURBINE WATER 

�OUR BOr .. f� --� USE: \.� ll'-t.." STIL.\NEL.L'S �� sr LIME EXTRACTING 'TS 
HEATER &S:-ILTER. 

STI LWE LL &BIERCE Mf·G,CO. 
DAYTON,C. 

STEAM BOILER AND PIPE 

COVERIRG 
S •. ves ten to twenty per cent. CHALMERS SPENCE 

CO., foot E, 9th St., N. Y.: 1202 N. 211d St., St Louis, Mo. 

THE BAND SA W ! 
Its ORIGIN and 

H
ISTORY, with Engravings of the OLDEST 

MACIIINE, sent gra tis. Address RICHARDS LON· 
ON & KELLEY 22d st. (above Arch), Philadelphia. 

WATER, AND OIL. 
rrSteam and Gas Fitters' Supplies, MaChinery for 

Coal Gas Works, &c. &c. 
NO. Iii GOLD ST .. NEW YORK. 

THE STANDARD MAKE! 
IT 
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ENGINES and Boilers, New and 2nd Hand, Por 
table amI Stationary, 5 to 50 Horse· 

Power. GOODWIN & WHITE, 011 City, Pa. t:! EMERY WIIEEL MACIIINERY 
_ for grinding Tools and Metal .. ,,"urn· 

� - -:- � ruing Saws cleaning Castlngsgrlnd� 

.. 

- Ing Planer Knives perfectly straight 
-unequaled for the sterling quality - . _ � of its matedal and workinaIJsb1p, 

� the durability of ever
l 

!,,,rt. AMER· 
Fac�woonsoe�eY�ft

N
I .':����r 9nf�ert��tI

P ��l: 

BUILDING PAPER! 
For Sh •• thinF1, Rooting, Deafening, Carpet Lining, and as a substitute for Plastering. Send for Samples 

and Circulars, to D. E. HALE &. Co .• 56 & 58 Park Place, N. Y., or HOCK RIVER PAPER Co., Chicago. 

MAHOGANY, 
ROSEWOOD. WALNUT, WHITE HOLLY 

SATIN WOOD, 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. R.,N. Y. 
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NOYE'S MILL FURNISHING WORKS 
are the largcst In the United Statcs. They make 

Eurr Millstones, Portable Mill!!, Smut Machines, Packers, 
MlII Picks, Water Wheels, Pulleys and Gearing, specially 
adapted to Jlour mills. send tor catalol;ue. 

o J. T. NOYE & SON, JlUIfalo, N. Y. 

Universal Woo,l Worker, 
Horizontnl nml Upright Boring Machine", 

McBETH. BffT�¥Pl
r
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e
HamIltOn, Ohio 

IRON PLANERS, ENGINE LATHE8 
Dr111i1, and ather Machinists' Tools, of superior qual 
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LNG CO. New Haven. Conn. 

RANSOM SYPHON CONDENSER perfecta 
and maintains vaCUllm on Steam Eng1nes atcost of 

one per cent its vahle, and by its use Vacuum Pans are 
run with full vacuum without Air Pump. Send to WM. 
ALLEN, 51 Chardon St .• Boston, for a personal callt or 
he CompanYt at Buffalo· N. X-., for a Circular. 

CHAMPION SPRING MATTRESS-The 
latest and best improvement. Do y:ou want & 

healthy and comfor'table bed? Here It Is. The softest 
eaSIest, ctea�est, most popular, and durable S�rIng Bed 
��'fe

a
��[t�outk 

b
W�I�

I
:;

a
g��pg�:a

e
1'i t��a���� ���: 

gT:t��b
s
�;:J.

s
PE��.ry 

s
�g����;h�r��:i)��g�r

e
t�Se 

e
{!g��� 

Can be lifted, ttImed, orrolled up like a blanket. Both 
sides aUke. No frame. no wooden slats, no straps. May 
be UBea on :floor without bedstead. No under bed re­
quired. Needs only half thickness of hair mattress. The 
regular size double bed, 4 ft. 6 In. by 6 ft., contains 19:.:! 
steel upholstery springs and welghs only thirty 
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the w@rlil. Libf;!ral df$count to �he tra�. Agenfs want­
ed. F. C. BEACH & CO., .MaKers, ,102 Chambers St .• cor. 
Church New York. 

The Pulsometer or Magic Pump. 
The simplest, most durable and effective 
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steam pump without its consequent wear 
and care. No machinery about It. Nothing 
to wear oul. Will pump gritty or muddy 
water without wear or iniury to its parts. 
It cannot get out of order. 

C. HENRY HALL & CO., 
20 Cortlandt Street, 

New York City. 

Machinist's Tools, 
EXTRA HEAVY AND IMPROVED, LUCIUS W, POND,MANUFACTURER 

Worcester t Mass. 
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Agent. 
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WHEEL. ""IDI'!.".�[' Strongest, Cheapest, Best. 
In the test at Holyoke, in 

1872, the Houston gave the 
highest percentuge ever 
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suits" ever obtained. In 
practi cal use i tis everywhere 
de monatrating its superior� 
ity over all others. Emer· 
son's full report furnfshed on 
application. Send fOl" Clrcu· 
lar. 
MERRILL & HOUSTON 

IRON WORKS, 
.BelOit, Wisconsin. 

.-d$75 to $250 per month, ;;i.s�y��e
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�MaCh1ne will stitch. bem, feB, ttlck, quilt, cord, bind, 
mbraid and embroider in a most superior manner. Price 
�only $15. It'ully licensed and warranted for five ye1'rs. 
,.. We wul pay $1,<XXl for any machine that will sew n. 
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"second stitch can be cut, and still the cloth cannot be 
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!:!.drom which twIce that amount can be made. Address 

<;a���M� �r W"i�����Rit.lass.; Pittsburgh, Pa.; Chi-

BUILDER·S SEND FOR BOOK CATALOGUE. 
BICKN ELL, 27 Warren st.,N.Y 

1,000 IN UISE. 

Address 
ROOT �EAM EN­

GINE cn., 
2d A v. & 28th Street, 

New York. 

TERMS • One copy, one year $3.01 
One copy, six months 1.50 
One copy, four months 1.00 
One copy of Scientific American for one year) and 

one copy 01 engraving, H Men of Progress" 10.00 
One copy of Scientific American for one year, anel 

one copy of H SCience Record," for 1873 
• 

4.50 
Remit by postal order, draft or express. 
The postage on the SCientifiC Amer Ican Is five cent. per 

quarter, payable at the office where received. Canad.l 
subscribers must remit, with subscription, 25 cents extn, 
to pay postage. 

Address alllel1er8 and mue all Post Ollice ordorc 0 
drafts payable to 

MURK &. 00., 
37 PARK RCl"V llEW YOH". 

IHE " Scientific American" is printed with 
CHAS. ENEU JOHNSON & CO. 'S INK. Tenth and 

ombard ItS., Pblladelphla andS9 Gold st. New York. 
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