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Inside Paae - - - - - - - - 13 cent. a line. 
li:nQravinQ8 mall "eael aelvorll8emenl8 al lli. 8am. ral. 

"'--omete For ohowlne h�t of .. y.. re, Oveno.HotBlaotPipel, 
Boller Flueo, Super-Heated Steam, 011 8tml "'c. HENRY W. BULKLEY, tlole Maniiiacturer. 

The ScientiBc American The Tanite 00., 
REFERENCE BOOK. E:���a'i��su&�ii:n�RS 

149 Broadway, New York. 
per line, bll mea8uremenl, a8 ''', lellor prell8. Ad· 
verto8ement. mU8t be recelveel al publlcallon oJ//U as 
earlll a8 Fhelall mormno to appear in nezt 188U •• 

DUC' S IM-LR OV ED 
PATENT EL'EVATOR-""BU·CKET:--

For Brewers, Flour Mills, Grain 
Elevators, SUl'al" Reftnel"s, &c. 

These buckets are made of tbe best char­
coal stamping Iron, and are warraDted to 
outwear six of the' 'old 8tyle buckets." 
The cost I s  about the same. Address 
·T. F. ROWLAND,Brooklyn,E. D., N.Y. 

$55= $77 a Week to Agents. Samples FREE. 
P. O. VICKERY, Augusta, Maine. 

ASBESTOS ROOF INC. 
The only reliable substitute for tin, at &bout one·halfltB cost, 
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ASBESTOS PAINTS. 
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e ring� for exposed wood and iron. In pails, kegs and bar re ls. 
ASBESTOS STEAM-PIPE AND BOILER 

COVERINCS. 
The cheapest, mOf�t durable and effe ctive non-condurtofs in 
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ASBESTOS STEAM PACK INC. 
Indestructible, self-lubr icating, flat, &nd round, all sizes. 

Fire-Proof Paints and Coatings, Cements 
for Steam-JOints, Acid and Cas Retorts, 

Leaky Roofs. &c. Raof Paint. 
Sheathing and Lining Felts. 

Asbestos Boards, Paper, Thread, Cloth, &c. 
These ar ticles are ready for use, and can be easily appUed 

by anyone. Send for Samples, PlUIlphlet�, Price Lists, etc. 
H. W. JOHNS, 87 Maiden Lane, N,Y" 

Patenteo and Manufacturer, Established 1858, 

[ESTABLISHED 1846.) 

Munn & Co.'S Patent 01lices. 
Tbe Olde.t A .. ency tor Sollcltlq Pa&eIlt. ID the 

United fita_ 

THIBTJ: YEARS' EZPEBlEN($. 
MORE PATENTS bave been lecured tbroUlfb thla 

agency, at home and abroad, than tbroUlfb any other In 
the world. 

They employ as tbelr alslstanta a cOrpl of the mOlt ex­
perienced men as examlnera, Jlpecillcation wrlten, and 
draftsmen that can be found, many of wbom have been 
selected from tbe ranks of the Patent Omce. 

SIXTY THOUSAND Inventora bave availed them­
lelves of Munn '" Co. 's services In examtnlUlf their In­
ventions and procuring their patenta. 

MUNN '" CO., In connection with the publication of 
tbe SCIENTIFIC AMERICAN, continue to eumlne In­
ventions, confer with Inventora, prepare dnwtllp, lpe­
cillcations, and assignments, attend to Illlng appllcationl 
In tbe Patent Omce, paying the government feel, ad 
watch each case step by Itep wblle pending before the ex­
amlner. TbIB Is done througb their brancb omce, comer 
F and 7tb streets, Washington. Tbey allo prepare and 
file caveats, procure design patenta, trademaru, Bnd re­
ssues, attend to rejected cases (prepared by the Inventor 

or otber attorneys), procure copyrlghta, attend to inter­
ferences, give written opinions on matte,. of Intrtnge­
ment, furnish coplel of patents, and, In fact, attend to 
every brancb of patent bUllnesl both In thIa and In for­
eign countries. 

A special notice Is made In the SCIENTIFIC AMERI­
CAN of all Inventions patented throUlfb tbll agency, with 
tbe name and residence of the patentee. Patenta are of­
ten sold. In part or wbole, to peraone attracted to the In­
'tentioJl Of such notice. 

Patents obtained In Canada, England, France,Belgium, 
Germany, RUSSia, Pmssla, Spain, Portugal, tbe Brltllb 
Colonies, and all other countrlel wbere patenta are 
granted, at prices greatly reduced from former ratel. 
Send for pampblet pertaining specially to forelgnpatenta. 
wblch states tbe cost,tlme granted,and tbe requlrementa 
or eacb country. 

CopieR ot Patent.. 
Persons desiring any patent Issued from 1836 to Novem­

ber 26, 1867, can be supplied with olftclal copies at r .... 
sonable cost, the price depending upon tbe extent of 
dra wings and lengtb of specillcations. 

Any patent Issued since November 2'7,1867, at wblcb 
time tbe Patent Olftce commenced printing tbe drawlngl 
and sl'ecillcations, may be bad by remtttlUlf to thll ot­
lice'!. 

A copy of tbe claims of any patent Illued Iince 1836 will 
be furnished for $1. 
When ordering copies, pleale to remit for tbe same .. 

above, and SLate na.me of patentee, title of Invention, 
and date of patent. 

A pampblet containing full directions for obtaining 
United States patents sent free. A bandlomely 
bound Reference Book, gilt edges, contains 140 pageo 
and many engravings and tables lmJlortant to every pat­
entee and mechaniC, and Is a useful band book of refIJ­
ence for everybody. Price 2fi cents, mailed free. 

Address 
JlUNN I: CO., 

Publlsbers SCIENTIFIC AMERICAN, 
37 Park Row, N.Y. 

BRANCH OPFICE-Corner of F and 7th streets, 
Waiblngton, D. C .  
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ReliefPlatesinHardT - etaJ 

Machinists' Tools. 

HANDASYDE'S COMPOSITION 
For the Removal a.nd Preyentlon of 

ncru.tatlon In Steam Boller •• 
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faction guaranteed. The beat and cheapest 1n the mar· 
keto Send for clrcularo ami testimonials. '. . 

G. C
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Lathes, Planers, Shaners Drtlls, 
Gear at Bolt Cutten ,&co E. GdOiD,Newark, N.J. 
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The Standard-Beat Stock-Finelt 

JU,NUJ'.A.OTUBJl:n ONLY BY 
D, ARTIIUB BROWlf I: CO, F'1.herville. N.IL 

MILL STONE DIAMOND DRESSING MA­
CHINES. BI mr,le, elrectil'e and d Drabl e. Also. 

diamond-pointed to 0 I for tmelng Emery Wheels, Grlnd­
Itones, Chilled Iron, and Paper Calender Rolls, and other 
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Brayton Reao.y Motor. 
It bal no boller, Is lafe, economical, started by any 

�:�:I"ed�'t'!��i, ��'itu,.'I1::: p.�a
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SP1�'ii":I�d elvel an 

Penna. Readv Motor Co., 
13� N. 3dllt.,Philadelpllla,Pa. 

NOY E'S 
MW Purntsbt�Works 
are the 1.,..._ In the United st&: The!, malte Burr 
Mlllltonel, <'ortable MIllI, SmutMacblneo Packera,MIll 
PlCkl, Water Wheell, Puller and GearlUlf, Ipeclally 
adapted to Ilour mIllaj. 
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ROCK DRILlIN(; MACHINES 
AND 

AIR COMPRESSORS. 
MANUFACTURED BY BURlEICHRoCKDRlll CO 
SEND fOR PAMPHLET FITCHBURG MASS 

Todd & Rafferty Machine CO. 
MANUI' ACTURERS OF 

Tbe celebrated Greene Variable Cut·OIr Engine, Lowe'l 
Patent Tubular and Flue Bollen ... Plain SlIae Valve Sta· 
tlonary, Holltlng, and Portable .. nglnel. Bollera of all 
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Agenta for the �ew laven Mannfacturlng Wo. 'I Macbln· tit'. Tool., for Judlon '. Governors and Stop Valve., 
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Lm��i¥Ir'lf/till�T��'��W: WORKS. PATERSON, NJ(W.fKRSKY. 

PROP OSALS WILL BE RECEIVED, UP TO 
December lot,l876, by tbe Tmsteesof the New York 

and Brooklyn Bridge, at their olftce 21 Water st., Brook· 
Iyn, N. Y., for the manufacture and delivery of 8,400 net 
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SuspensIOn Bridge. Printed specUlcatlonl containing 
ful! Information will be furnished upon application to 
this olftce. W. A. ROEBLING, CHIEF ENGIN""R. 
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COVEllI.a. 

PROFESSOR HUXLEY IN AMERICA.-Full 
reports of tbe tbree great lectures recently deliver­

ed In New York by Professor Huxley on .. The Theory 
of Evolution" are given In tbe SOIENTIFIC AMERICAN 
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mall, from SCIENTIFIC AMERICAN Olftce on receipt of ttoe price. Tbese are the only sclenUllc lectures deliv­
ered In America bv Protessor Huxley. 

A Bound Book of 144 Pagel, for 250. 
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SPECIAL NOTICE.-October 8, lR76.-0ur Sole Euro­pean OfHces and Wareroomlare opened this day at No. 42,· Tbe TemJi!e
b 

Liverpool, under tbe Immediate man­
��e8:,�nt of . un kin Paret , tbePresldent of The Tan-

GEO. PLACE, Gen'l. Agent for N. Y. clty and State. ENTIFIC, AMERICAN REFERENCE BOOK, containing 144 �OGARDUS' PATENT UNIVERSAL ECCEN­TRIC MILLS-For grinding Bones Ores, Sand Old mclble") Fire Clay, Guanos, on cake, Feed,-Corn, Corn ana Cob, Tobacco, Snuff, Sugar, Salts, Hoots, Splcel, Coffee, Cocoanut, Flaxseed, Asbestos, Mica, etc., and whatever cannot be ground by otber mills. Also for Palnts,]'r1nters' Inks, Paste Blacking, e te. JOHN W. THOMSON,  successor to JAMES BOGAR­DUS, Corner of White and Elm Sts., New YorK. 
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terence ever printed. Among Its contento are: 
I. The Censns ot the United State .. , by States, Territories, and Counties, ;nfull,sbowlng also tbe area 
of tbe several States. 

�. Table of Occupationll,-SbOwlug the prlnct.pal oc­cupations of the people of tbe United States, and the 
�;:N;o� f�!"I�: 6��:N:.d In eacb occupation. Com­

Table 0.1 ate; .. bavlng over 10,IXXJ Inhabltant�om­piled from tbe last Census, IMPORTANT FOR ALL CORPORATIONS AND MANF'G. CONCERNS.-Buerk's Watchman's 
3. The Patent Laws of tbe United States In full. 
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Caveats; Forma tor AB8lfcnments. In whole and part; 
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J. E. BUERK, P. O. Box 979, Boston, Mass. 
N. B.-The 8uit against Imhaeuser& Co., of New York 
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log, contrary to the order of the Court. Persons using 
clocks Infringing on my Patent, will be dealt wltb accor . 
ding to law. 
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Registering Trade Marks, Costs, etc. 

DAMPER BEST ANI> LEVERS REGULATORS GAGE COCKS, • 

3iuN.nlMth ���:��o�s�Vx';!fn��s�t� for Label .. , In MURRILL at KEIZER, 44 Holliday St .. Bait. 
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great HARTFORD 
t. Geometry, as Applied to Practical Purposes. With 

illustrations. STEAM BOILER �. The ModernSteam Engine.-Wltb enrnvlng, 
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Inspection & Insurance 
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9. m ...... Power.-Slm¥le and �Ialn rules for Calcu­
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Horse Power 0 Steam nglnes and Streams 
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CU'/;IC, Ill" Solid Measure i Measurlnl Land"" Weight, 
ir�� ;fDS;:��:n�t �'l:�to���!af�:neMII.h. and a sec-

I�. Valnable Tables I 
(I) Table of the Velocity and Force of the Wind. 
(2) Table oitbe SpecUlc Gravity and W�htPer cu­
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Cubic Inch,ot the principal sub a nee s uaed 
(S) Table of tbe Heat-Conducting Power of varioul 

Metals and other Solids and Liquids. (t) Table of the Minerai Constltuenta absorbed or 
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melt.lDa polnta, etc. 
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perature of; To 'J:ke Tracing Paper; Constituents of 
varioul Subltancel' FrIction how llroduced and Rules 
for Calculation i SpecUlc Heat Explained; SpecUlc 
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of �ralnaee Explained; Amount of Power at PJ:eaen t 
Yielded from Coal by best Engines; Sound-Ita velocity 
and action; L�ld Glue"lnRecIPeo ",Valueof Bralnsj 
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Tbe SCIENTIFIC AMERICAN REFERENCE BOOK. 
Price onlh 2fi cents, ma! be had of News Asents In all 
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MUNN &CO.,Publishers, 
Scientific American O.ce. 

37 Park Row. New York. 

Stone Ohanneling 
OR 

Quarrying Machine, 

WARDWELL PATENT. 

FOR CUTTING STONE INTO VARIOUS SIZBS 
AND DDlBNSIONS IN ALL KINDS OF 
QUARRIB8. 

8TBIl lTOn WTTD CO., RUTLAlID, ;VT, 
SOLll PBOPBDTOBS .um JlANtn'ACTURlCJI8. 
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PORTLAND CEMENT 
ROMAN'" KEENE' S .  For Walks, ctltema. Foun<1a­
tlonl, Stablel ,cellan,Brl<1ges, Reservolra. Breweries. e te. 

Remit 10 cents for Practical Treatlae on Cements. 
S. L. M.IIO�" Co .. 76 Soutb St., liIew York. 

Portland and Keene's Cement. 
From the belt London Manufaoturera. For sale by 

JAMES BRAND, liS Beel<man St., New Yorl<. 
A Practical TreaUle on Cement furnlsbed for 2.� cents. 

b Niagara 
SteamPumpWorks 

ESTABLISHED IB2S. 

CHARLES B. HARDICK. 
N •• !l3 A.a •• ·St reet. 

BROOKLYN. N. r. 

f, B. rRAJILIJ, y, Prus't. J,I, ALLEJ, PnI't. 
J, B, PIERCE. 8a:'J, 

PUNCHING For tbe Best and Cheap.. 
ANI> es address THE STILES 

DROP PRESSES
'" 'pARKER PRESS CO., 

• MIDDLETOWN, CONN. 
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SCIENTIFIC AMERICAN, 
For 1877. 

TO KOST POPULAB SCIENTIFIC PAPER 
Il( TO WORLD. 

THIRTY,SECOND YEAR. 

VOLUME XXXV I.-NEW SERIES. 

Tbe publillbers of tbe SCIENTIFIC AMERICAN 
beg to announce that on tbe first day 01 Jannary, 
1877, a new volume commences. It w1ll continne 
to be the alm of tbe publlsbers to render the con­
tents of the new volume more attractive and use­
ful tban any of its predecessors. 

1b elu Mechanic and Manufacturer, 
No person enlrll4red in any of the mechanical pur­

suits Bhould think of doing without tbe SCIEN-
1'IJ'IC AJomIOAlII. Every number contains from 
six to ten engravings of new machines and inven­
tiona whicb cannot be found in any otber publica­
tion. 

Tbe SCIENTIFIC AMERICAN is devoted to the 
interests of Popular Science, the Mechanic Art&, 
Manufactures,Inventions,Agnculture,Commerce 
and tbe industr1al pursuits generally; and it is val­
uable and instructive not only in the Workshop 
and Manufactory, but aJso in tbe Housebold, the 
Library, and tbe Reading Room. Each volume 
conta.ins bundreds of Notes, Receipts, and Sugges­
tions and Advice, by Practical Writers, for Work­
ill&' lIIen and Employer&, in all tbe vo.r1ous arts, 

TERMS OF' SUBSCRIP'l.ION. 
One copy of the SCIENTIFIC AMERICAN will be 

sent for rme year, 52 numbers, POSTAGE PRE· 
PAID, to any subscriber in the United States or 
Canada, on receipt of three dollars and twenty cents 
by the publishers. 

One extra ropy of the SCIENTIFIC AMERICAN will 
be supplied gratis ffff every dub of five subscribers 
at $3.20 each; or six copies for $16.50 without extra 
copy. Postage free. 

The 8cten,Ulc American Supplement. 

A weekly paper, uniform in size with the SCIEN-

1'IJ'IC AlBRIOAN, but a distinct publication. It 
contains working <ira wings of engineering workS, 
ud elaborate treatises on every branch of Science 
and Mechanics, by eminent writers, at home and 
abroad. An Illustrated cover protects thQ hand­
somely printed sheets. Price, $5,00 per annum. 
Single copies 10 cents. 

One copy of the SCIENTIHC AMERICAN and O11e 

copy of the SCIENTIFIC AMERICAN SUPPLEMENT will 
be sent for one year, postage prepaid, to any sub. 
scriber in the United States or Canada, o nrecEipt 
of seven 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. 

THE "Scientific American" is printed with 
CRAS. ENEO JOHNSON & CO'S INK. Tentb and 

Lombard Sts., Philadelphia, and 59 Gold St., New York. 
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