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Inside Pa2'e, each insertion. - - 75 c ents a line. 
Back Page, each insertion - - - 81.00 a line. 

(About eight words to a line.) 
Engravings may head advertisements at the same rate 

per line, by measurement as the letter press. Adver­
tisements must be received at publication ojfice as ea1y,y 
as Thursday morning to appear in next issue: 

THE BACKUS WATER MOTOR 
I s the most economical 
power known for driv .. 
ing light machinery from 
HYDR A NT PRE S­
SURE. POWER given 
from what is required to 
run a sewing machine up to six and eight H. P., 
depending on pressure 
of water. It takes little 
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requires no fuel, and 
needs no engineer. No 
delay, no flrmg up, no 
ashes, nO extra insur­
ance, no coal bills; is 
always ready. Invalu­
able for blowing Church 
Organs, running Print .. 
jnlf Presses, Sewing Ma­
chInes Turning Lathes, 

Scroll Saws, Grindstones/Coffee Mills, 86usage Machines, 
Feed Cutters, Corn Mil s, Elevators, etc. Four-horse 
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P A TENTED ARTICLES, MACHINES, 
etc., manufactured in France according to the Laws by 
the SocLte .Anon�me pour l'Exploitation de Brevets, 
11 Rue de Flandre, PariS, France. References: Mackay 
Sewing Machine Association, Boston, Mass. 

RADLEY'S Has More Good Paints, 
:.;....,=���R. DoesMoreandBetterWork, 

Takes Less Power, 

ThananyHammelintheWorid. 

BRADLEY & COMPANY, 
SYRACUSE, N.Y. 

Mill Stones and Corn Mills. 

Park Benjamin's SCiBntific EIDert OtllCB, 
37 PARK-ROW, ·NEW. YORK. 

, Makes Cbemical Analyses and Assays. 

Columbia Bicycle, 
A practical road macbine. Tbe ve· 
locipede of 1870 is no more to be com· 
E!���(i,�� ��'i,��o;,s�;\�
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THE I'OPE M'F'G CO., 

89 Summer Street, Boston, Mass. 

SCIENTIFIC AMERICAN SUPPLEMENT. 
Any desired back number of the SCIENTIFIO AMERIOAN 
SUPPLEMENT can be had at this ofllce for 10 cents. May 
���e�; �:,g.7�Ii'::),�r�JW�
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37 Park Row, New York. I 
$10 to $1 000 

Invested i n  Wall St. Stocks makes 
fortunes every month. Books sent free explaining everything. 

Address BAXTER & CO., Bankers, 17 Wall St., N.Y 

SHAFTING, PULLEYS, HANGERS,etc, 
a specialty, Send for Price List to  A. & F.  BROWN, 57-61 Lewis Street, New York. 

Wood-Working Machinery, 
Such as Woodworth Planing, Tonguing, and Grooving 
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ite�Saw Machines. Eastman's' Pat. MIter Machines. and 
Wood-WorkiWI¥il:W�Wt� i'l}'&��R:t�i'InxtaJ5�'g*� 

by 
26 Salisbury Street, Worcester, Mass. 

(Shop formerly occupied by R, BALL & CO.) 

The 1. L. Matt Iron Works, 
88 and 90 BEEKMAN ST., 

Manufacturers of 
DEMAREST'S PATENT 

WATER CLOSETS. 
Simp Ie In construction, perfect o
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way. We make Burr Millstones Portable Mills, Smut Ma· 
cWnes, Packers, Mill PickS, Water Wheels, puIleys

a 
and 

GearinK, specially adapteu to Flour Mills. Sen for 
catalogue. 

IMPORTANT FOR ALL CORPORATIONS AND J. T. NOYE & SON, Buffalo, N. Y. MANF'G CONCERNS.-nuerl�'1iI Watch-3· PrIO ntlOn g Press - ���i��"t!ei�rto������t�llJ�,aa'ria�\� g!t���::�
e
� 

c
�::� different stations of his beat. Send for circular. J. E. BUERK, P. O. Box 979; Boston, Ma.s. 

cards labels &c. (Self-ink.er$S) 18 larger size. Beware Of buyililfl infringing Detectors. 
or old. Doyourownad-iV"'i,iin"and piin'�' '!l ():;Mre:lsa�J:()!�ri 

OUTLINES OF CHEMISTRY.-BY HEN· 
rra�y 

M��'atY��nc'f.�y ,fo���inih:limffot;;,l�
r"J�F�r� 

�ormulre, Tests Important Compounds, Practical �ses, 
etc. Selenium, Tellurium, Phosphorus, Silicon, Boron, 
and their Compounds. The Metals: their Classification. 
Potassium, Sodium, Lithium, RUbidium, CresiuID, Am­
monium, Barium, Strontium. Calcium, and their Com­
pounds. Iron, Chromium, Manganese, Tin, Arsenic, 
t:����ili::����Cu�,
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lIIINING lIIA()HINERY. Enlrin�s, Boilers, Pumps, 
Coaland Or e Jigs, Dust Burning Appliances. Drawings 
and advice free to customers. Jeanesville Iron Works 
(J. C. Haydon & Co.). Address HOWELL GREEN, 
Supt. ,  Jeanesville, Luzerne Co., Pa. 

THE 

HARTFORD 

STEAM BOILER 
Inspeotion & Insuranoe 

COMPANY. 
W, B. FRANKLIN,V. Pres't. J. M, ALLEN, Pres't. 

J. B. PIERCE, See'y. 
. ------ ---:::-------:,---"The Standard Thresher of the 

Vibrator Class." .. The Horse 
Power of the Century.J' "The 
Leading Farm Engine In the 
American Market." 
The Three Idols 01' the 

Farming Public. 
Illustrated pam�hlets and �rice 

�� r.N.fI�elilt.fM"t;; �'lf.l V-
LOR COMPANY, Mansfield, Ohio, 
saying they saw this offer in the 
BcIENTTFIO AMERICAN. 

IEMPIRE THRESHER 
MANUF'ACTURED AT 

HAGERSTOWN, MD. 
BYTHEHAGERSTOWNSTEAMENGINE8MACHINECo 

THE BEST IN THE WORLD. 
SEND FOR CIRCULARS. 

M
ICROSCOPEi'I, Opera Glasses. S pectacles 

Meteorological1nstrumentsl at -lileatly reduced 
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Roots' 

FOR ALL KINDS OF BLACKSMITHING. 
P. H. t F. M. ROOTS,lrl:'f'rs, Connersville, Ind. 
s. s. T OWNSEND, Can. Agt., }6 Cortlandt St. 
C O OKE & BECCS, Sell'g Agts., NEW YORK, 

@'SEND FOR PRICED CATALOGUE. 

.. 'ther; Acetic, Oxalic, Tartaric, IUld bitriC 1CidS. Gly· cerin; Saccharine Bodies; �tarch; Cellulose. Contained 
In ScmNTIFIC AMERICAN SUPPLI';MENTS 144, 14a, 1a3, laS. Price 10 cents each. To be had at this 
(lmCe and of all newsdealers. 

ICE AT $1.00 PER TON • 

SciBntific American, Export Edition. The PICTET �Jl1!�l�IAL ICE CO., 
PUBLISHED MONTHLY. Room 51. Coal and Iron Exchange, po .. Box 3003, N. Y. 

BookwaltBr En[inB. 
Compact, Substantial, Econom­
ical, and easily managed; guar­
anteed to work well and give 
full power claimed. EU,!:ine and 
:r���: WriJ��

t
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price of 
3 HORSE POWER ........ $215 ()() 
4!02 " " • • • • • •• •  245 00 6� H U • . • • • • • •  31500 
ur Put on cars at Springfield, O. 

JAMES LEFFEL & CO., 
or 110 Liberty �f.����e�<'r<i�io. 

GALVANIC BATTERIES.-A NEW AND 

I::lfr�iinfc�f��s a�d w���i�: d�a�g8:���·th������� 
tion of nearly every known form of Battery. and its 
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A����tE!:;'t�b'i.lt������ 
and Moist Piles, �mple Batteries costing only a few 
cents. Sulphate of Copper, Nitric, Chromic Acid, Quick. 
silver, Gas, Secondary, and Thermo-electric Batteries 
are included. It is the most com�rehensive paper 
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i':,����gg�� t��n�:���\n §�U:lf:,:fc'1;'\'tt��� �h� 
PL"M"��'8 1 a7, 1a8, 1a9. Price 10 cents each. To 
behadat  this ofllce and of all newsdealers. 

CEMENTS. - FORTY VALUABLE RE· 
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Rubber Cement Waterproof Cements, Acid-proof Ce­
mt:lnts, Fireproof Cements, Aquarium Cements, Hydrau· 
lic and Battery Cem<:mts. Cement for paper boats, for 
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Ware, Cement to resist Pet.roleum. Japanese Cement. 
Colgnet Beton Cement. Recipe for Fireproof Paper and 
Ink. Contained in 8CIIl:NTIFICiAMF:RICAN SUPPLEM ENT 1a8. Price 10 cents. To be had at this ofllce and of all 
newsdealers. 

BW-JOHRS' :'S8£ST05 
Liquid Paints, ROOfing, B!)iler (Joverl�g81 
Steam Packing. Sheathings. Fire Proof CoatIngs, 

Cements. &c. SEND FOR DESCRtPTtVE PRICE LIST, 
H. W. J OHNS M'F'C C O. 87 MAiDEN LANE, N.Y. 

Cigar Box Lumber, 
MA.NUFACJTUREO by our NEW P1TENT PKOOESS. 

The Best in the World. 
fiiJPANISH CEDAR. 

MAHOGANY. 
POPLAR. 
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any made, and at prices much under any to be 0 btaiDed 
outside of our establishment. Send for prioe list. 

GEO. W. READ & CO., 11S6 to ZOO Lewis Street, N. y. 

Tbe Sci entific American, Export Edition, Is a large and splendid periodical, issued once a month, 
�W"Wr��s�7::,"g�n�c��a'�'i[:��iuY'1���\T���'::0�f 
the World. Each number contains about one hundred 
I(I1Vo�����K.;'p��reJ'���u��e��tU,�tlg,,��:�;!I1g: 
issues of THE SCIENTIFIC AMERICAN, with itssp l en dYa 
engl'avings and valuable information. Every 
number has from seventy .. five to one hundred new en .. 
gravings, showing the most recent improvements and 
advances in Science and the Industrial Arts. 

(2.) Prices Current, Commercial, Trade, and Manu .. 
facturing Announcements of LeadIng Houses. In con­
nection with these Announcements many of the Princi­
pal Articles of American Manufacture are exhibited to 
the eye of the reader by means of splendid engrav. In
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er, constantly influenCing his preferences 

Tile Scientific American, Export E(lition. lIas 
n larJe gnaranteed circulatIon jn all i,he prin­
cipal CIties and Commercial Centers of the World. 
It is regularly received and Illed for pnblic ex­
amination by nearly all U. S. Consuls. Go Into 
almost any American Consulate in any quarter of 
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to the pages of tlis J ournalhRs containing the most re­
cent announcements of t e best reliatle American 
Goods and ManufactUres. THE SCIENTIFIC A!\IEI�ICAN 
Is also on file in the Principal Cafes, Club Rooms, and 
Exchanges. Among the regular subscribers for THE 
SCIENTIFIC AMERICAN, Export Edition, are leading 
Commercial Houses in fore� cities, Engineers, Dirac-
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of New York. 
No export publication sent from the United States 

reaches 80 many readers as THE SCIENTIFIC AMERlr AN, 
Export Edition. It is by far the most splendid satisfac­
tory, and sufterior Export Journal ever brought before 
f��li����t v������ �J�����'ia�
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displ�ye(l advel-·tiseJllents of Alnerican {�oods 
and Manufactures, with Entrravings, which 
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CURING NEW ORDERS AND EXTENDING TRADE. 
If you wish to increase your bu�iness, try a 
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$550 a year for a full page; half page, $300; quarter 
page, $175; one-eighth page, $100. Half-yearly rates in 
slightly increased proportiOn. 

Published about the 20th of each montb. Single numbers of THE SOIENTIFIC AMERICAN, Export 
Edition, 50 cents To be had at this ofllce and at ail the 
news stores. SUbscriptions, ]!live DollMs a year; sent, 
postpaid, to all parts of the world. 

MUNN & CO., PUBLI SHERS, 
31 PARK Row, NEW YORK. 

Address JOHN A. ROEBLING'S SONS Manufactur· 
er�, Trenton, N. J., or 117 Liberty Street, 'New York. 

'v heel. aod Rope for conveying power long distances. 
Send fo"·circular. 

J. LLOYD HAIGH, 

MACHINISTS' TOOLS. 
NEW AND IMPROVED PATTERNS. 

Send for new UIustrated catalogue, 
La thes, Planers, Drills, &0. 

NEW HAVEN llIANUFAC"I'URING co., 
.'\lew Jlaven. Conn. 

20 H. P., $250, " R E L • A B I� E " 
Vertical and Hori20ntal En. 
gines, with Water's Governor, 
equal to any made -in simpliCi­
ty, dnrability, and efllciency. 
Twenty H. P Horizontal, '$250. 
Twenty· five H. P Vertical, $300. 
For Illustrated circular, ad· 
dress 

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

The George Place Machinery Agency 
Machinery orEvery Description. 

121 Chambers and 103 Reade Streets, New York, 

SPARE THE CROTON AND SAVE THE COST. 

Driven or Tube Wells 
furnished to large consumers of Croton and Ridgewood Water. WM. D, ANDREWS& BRO., 414 Water St., N,Y., who control the patentforGreen'sAmerican,Driven Well, 

stances. We have made 
ing a specialty for 13 years. 

WALKER BROS. & CO., 
Engineers, Founders & Machinists, 

23d and Wood St., Phila., Pa, 

PEBFECT 

NEWSPAPER FILE 
The KooIi Patent File, for preserving newspapers 

magazines, and pamphlets. has been recently improved 
and price re duced. Subscribers to the SCIENTIFIC AM. 
ERIC.A1-.� and SCIENTIFIC AMERICAN SUPPLEMENT can be 
supplied for the low price of $1;50 by mail, or $1.25 at the 
Office of this _paper Heavy board sides j inscription 
"SCIENTIFIC AMERICAN," in Idlt. Necessary for 
every one �hQ wishes to preserve tlie paper. Address 

MUNN & CO" 
Publishers SCIIIlNTD'lO A!IlIiIlICAN. 

© 1879 SCIENTIFIC AMERICAN, INC 

[AUGUST 23, 1879. 
THE T ANITE CO., STROUDSBURG, FA. 
EMERY WHEELS AND CRINDERS. 
LONDON-9 St. Andrews St., Holborn Viaduct,·Eo C. 
LIVERPOOL-42 The Temple, Dale st. 

'ROCK DRltliNG MACHINES 
AND _ 

. AIR COMPRESSORS,' 
MANUfACTURED BY BURLEICHRoCKORllL CO. 
SEND rOR PAMPHLET. FITCHBURG NlASS. 

WhBp.IBr's PatBnt Wood FillBr 
fills the pores of wood perfectly, so that a smooth flnisb 
Is obtained with one coat of varnish. Send for circular. 
Mentl°:lMfi,"GIfu�6liT WOOD FINISHING CO .. 

40BleeckerStreet, New York. 

T"E SKINNER (2.r-- 'nONARY ENGINES",," 
,� PORTABLE �.2AElO' LERS & Gov ERNOIlS 

flRSTCLASS&EcONOMICA.L SKJNNER &.. WOOD ERJE. .P1\. 
� SEE I L\"U STRATEO AOVERT1SE:M ENT � 

THE DRIVEN WELL. 
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American Driven Well Pat ent, leased by the year 
to responsible parties, by 

WM. D. ANDREWS & BRO., 
NEW YORK. 

DOUBI,E PITMAN PRES SElS. STILES & PARKER PRESS CO., Middletown, Ct. 
THE 

Eclipse Engine 
Furnishes steam power for all A{lricu!twral purposes, Driving 
Saw Mills, and for every use 
where a first-class and eco­
nomical Engine is required. 
Eleven first-class premiums 
awarded, including Centenni ... 
aI, '76. Refer to No. T, issue of 
'77, No. 14, issue of '78, of SCI­
�"}NTIFIC AMERICAN, for Edi. 
torial illustrations. 

CO., Waynesboro, Franklin Co., Pa. 
please name this paper. 

CA VEA'rS, COPYRIGHTS, TRADE 
MARKS, E'.!'C. 

Messrs. Munn & Co., in connection with the publica­
tbn of the SCIEN TIFIC AMERICAN, continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. 

In this line of business they have had OVER THIRTY 
YEARS' EXPERIENCE, and now have unequaled facUitles 
for the preparation of Patent Drawings, Specifications, 
and the Prosecution of Applications for Patents in th" 
Cnited States, Canada, and Foreign Countries. �ressrs, 
Munn & Co. also attend to the preparation of Caveats, 
Trade Mark Regulations, Copyrights for Books, Labels, 
Reissues, Assignments, and Reports on Infringements 
of Patents. All business inl.rusled to them is done 
with special care and promptness, on very moderate 
terms. 

We send free of charge, on application, a pamphlet 
containing further information about Patents and how 
to procure them; directions concerning 'l'rade ]\rarks, 
Copyrights, Desil(ns, Patents, Appeals, Reissues, In­
fringements, Assignments, Rejected Cases, Hints on 
the Sale of Patents, etc. 

F01'ei(ln Putents.-We also send, free of charge, a 
Synopsis of l!'oreign Patent Laws, showing the cost and 
method of securing patents in all the principal coun­
tries of the world. American inventors should bear iQ 
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 ex­
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 
s,eam communicat'on 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; Fren<:h, $100; Belgian, $100; Cana­
dian, $50. 

Cop'ies of Patents.-Persons desiring any patent 
is'ued from 1836 to November 26. 1867, can be supplied 
with official copies at reasonable cost, the price de­
pending upon the extent of drawings and length of 
specifications. 

AllY patent issued since November 27, 1867, at which 
time the Patent Office commenced printing the draw­
ings and specifications, may be had by remitting to 
this ofllce $1. 

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

When ordering copies, please to remit for the ,arne 
as above, and state name of patentee, title of inven­
tion, and date of patent. 

Apamphlet, 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
ente(l'and mecbanic, and is a useful hand book of refer· 
ence'for everybody. Price 25 cents, mailed free, 

Address MUNN & CO., 
Publisbers SCIENTIFIC AMERICAN, 

37 Park Row, New York. 
BRANOH OFFIOE-Gorner of F and ttk Streets, 

Washington. n. O. 

THE «Scientific American" is printed with CRAS. 
E",EU JOHNSON & CO.'S mK. Tenth andLom­

bardSts" Philadelphia, and 50 Gold St., New York, 
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