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Inside Paae, each insertion - -- 11i cents a line. Back Page, each insertion - - - $1.00 a line. (About eiglltwords to a line.) 
Engramngs may head advertisements at the same rate 

per tine, by mea8'urement, as the letter press. Adver
tisements must be received at publication Office as early 
as Tkursday morning to appear in next issue. 

AIR COMPRESSORS. 
PRICES REDUCLD. S�ND FOR NEWCATALOGU(. 

CLAYTON STEAM PUMP WORKS, 
14 Il.ND 1(0 WATER STREE T, BROOKLYN, N. Yo 

ROCK DRILLS, � 
COMPRESSORS, �y ..0.1, 

FUSE, �� 
BATTERIES,��v����. 
POWDER. � "q."\-��. 

JUST PUBLISHED. 
Two invaluable reference books for Architects, Engi

neers, Builders, and others. 
"Foundations Rnd Foundation Walls." One Svo vol., cloth, 60 illustrations. Price, postpaid, $150, 
" Plasterers' Manual." One 12mo vol., cloth. illustrated. Price, postpaid, _ $0 75 

Specimen Book of 100 architectural desilns of cot-
ta�'i,:i��s7 �tciir,i�i rb,i t�gild': t':f::� �f ol' practical books on architecture, cargentry, and building, sent to 
any addreiUc'\ie�'i�l�f �reb�iit�1'i' CK, 

21 Warren St., New York. 

IEMPIRE THRESHER 
MANUFACTURED AT 

HAGERSTOWN, MD. 
YTHEHAliERSTOWNoSTEAMENGINE&MACHINEC. 
THE BEST IN THE WORLD. 

, SEND FOR CIRCULARS. 

Lathes, Planers, Shapers 
R���ln��� 

a
�� 88'U'Lc8:ieJ1iMflill'1fti'��W:�ar���i�� 

ESTABLISHED lSi!. 

JOSEPH C. TODD, 
ENGINRF.Jt and MA('HI�lST. Flax, Hemp, Jute. Rope, 
Oakum and Bagging Machinery, Steam Engines, Boilers, etc. I also manUfacture llaxter1s New Portable Engine 
of 1817. Can be SeeD in operation at my store. A one horse-power portable engine, complete, $125; t.wo horse-
ro':s:iJ:gJ, i27�. a�a�u�:�ij;�JS���I�e��; 

three 

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

Mill Stones and Corn Mills. 
We make Bnrr Milistones, Portable Mills, Smut Ma

chines, Packers, Mill Picks, Water Wheels, Pulleys, and 
Gearing, specially' adapted to Flour Mills. Send for catalogue, 

J. '1'. NOYE & SON, Bnffalo, N. Y. 

SHAFTING, PULLEYS, HANGERS,etc. 
a speciait . Send for Price List to 

A. & F. BROwl57-61 Lewis Street, New York. 

PATENTS at AUCTION. 
P ff];�¥ E�Cf:l'lN8\ll.
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The G!�!§�e!I��v����!�r�!t�?ency 
121 Chambers and 103 Reade Streets, New York. 

Holly's Improved Water Works. 
p����� o�:no�h�� s�!��ins?��bl�fi�wr��� ��hl:c��e�a£ly 
V����b�:s�re,�� � ngg�£ f��l���:tr���l�fn.S Uf.Pt ei�

r
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For maintenance. 4. Less cost for dally supply by the 
use of HollyJs Improved Pumping Machinery. 5. Affords the best fire protection in tile world. 6. Largely 
reduces insurance risks and 'premiums. 7. Dispenses with fire eng-ines, in whole or In part. 8. Reduces fire 
�:�a;���n�r ��h:����e, ��a;�:S0�e

ation by descrIptive 
HOLLY MANUFACTURING CO" LockpOl't,N. y, 

Blt�!'S' 
Llqnld Paints, ROOfing, Boiler Coverings, 
Steam Packing , Sheathings, Fire Proof'Coatongs, 

Cements & c . SlCND FOR DESCRIPTIVE PRICE LIST. 
H. W . ... O Hills M'F'C CO. 87 MAIDEN LANE, N.Y. 

FOR EXPANDING MANDRELS, botb for Machinist. 
and Amateurs, send for circular to C. W. LE COUNT, 
South Norwalk, Conn. 
-� -_.--,-,------ ------CENTENNIAL AND PARIS MEDALS. 
Mason's Friction Clutches and }�levators. 

H New and Improved Patterns." 20 per cent. off' list. 
VOLNEY W. MASON & CO., Providence, R. L, U, S. A. 

PHOSPHO R-BRONZE 
� BEARINGS, 
<I 

� I' PUMP-RODS, 
� A� 

00'/ "d/ !?UP SPRING WIRE. ;:Th0'1Jto-t. v(NO�. Apply to 
THE PHOSPHOR-BRONZE SMELTING CO., Limited, 

203S W I\8hlllKton Ave., l'l1Ulldelphill,l'lI. 

Icitutifit jtUtritau. 
Park Benjamin'S Scientific EIDert 01ficB, 

Examl�ls iutl}l�0�s��in�:'1fon� ?o��;estors. 
COLUMBIA BICYCLE. 

100 miles In 7 hours. 
Easy to Learn to Ride. 

An ordinary rider can outstrip 
the best horse in a day's run over 
common roads. Send 3 cent. stamp 
for l'rice list and twenty-four page catalogue. ' 

THE POPE MFG. ()O., 
B9 Summer Street, Boston, Mass. 

BAXTER ENGINE FOR SALE. 
A second-hand 10-horse I?ower engine. with 15-horse power boiler. in _good conditIOn. Will be sold cheap. PHOTO-ENGRA VING CO., 

6'7 I:JR)"k I:JJace, N. Y. 

SPARE THE CROTON AND SAVE THE COsT. 

Driven or Tube Wells 

HARTFORD 
STEAM BOILER 

Inspeotion & Insuranoe 
COMPANY. 

W.B,FRANKLIN,V, Pres't, J.M.ALLEN,Pres't, 
J, B. PIERCE, See'y. !The VICTOR ROCK DRILL, 

Well Borer, and Prospector. . The D!ploma and P'-;':e Medal awarded it at 
the "Centennial" in 1876. Twenty-six oj these ��fv:,t.;�:rsO:;��I�u�$�� p� �':k� Send for Circulars and rrerms. 
Address W. WEA VER, Phreni>:ville, Pa. 

furnished to large consumers of Croton and Ridgewood DROP HAMMERS. 
Water. WM. D,ANDREWS&BRO.,414Water St.,N.Y., STILES & PARKER PRESS CO., Middletown, Conn. 
wbocontrol the patentforGreen'sAmerican Driven WeB. 

Roots' 

FOR ALL KINDS OF BLACKSMITHING. 
P. H • .t F. M. ROOTS, M'f'rs, Connersville, Ind. 
s. s. TOWNSEND, Cen. Agt., } 6 Corllandt St. 
COOKE & BECCS, Sell'g Agts., NEW YORK. 

nrsEND FOR :PRICED CATALOGUE. 

Deoxidized Bronze (Patent), supe-
�p� �a��
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nre:������!r.�x;ff��h,P};:J3�������� neous, and of Rplendid anti-friction quality. Refer

ence to some of the largest machinists and steel works. 
Electro-Bronzing on Iron. (New Patent.) Indestructible and unchanging by atmospheric action, Use of these patent rights can be obtained on favor-
able terms. PHILA. SMELTL'I!G CO., Phila., Pa. 

BOGARDUS' PATENT UNIVERSAL ECCEN
TRIC MILLS-Forgrindlng Bones, Ores Sand Old 

Crucibles, Fire Clay, Guanos, 011 Cake, Feed, Corn, 
Corn and Cob, Tobacco, Snuff, sua:ar" Salts, Roots, 
�r��
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DUS, corner of White and Elm Sts., New York. 

$10 to $1000 Invested i n  Wall St. Stocks makes 
fortunes every month. .Books sent 
free explaining everything, 

AddressBAXTER & COo, Bankers, 17 Wall St., N.Y. 

MACHINISTS' TOOLS. 
NEW AND IMPROVED PATTERNS. 

Send for new Illustrated catalogue. 
Lathes, Planersr Drillst &0. 

NEW HAVEN MANUFAC'I'UllING co., .sew !laVen, Conn. 

IMPORTANT FOR ALL CORPORATIONS AN}) 
MANF'G CONCERNS. -Buerk's Watchlllan's ',I'illle Detector capable of accurately con

trOlling the motion of a watchman or patrolman at the 
different stations of his beat. Send for Circular. 
J. E. BUERK, 1'. O. Box 979, Boston, Mass. 1}eware of buying infringing Detectors. 

KEYSTONE 
Vertical lIill. 
Stones made of the best French Burr. For Grinding Wheat, Mid
dlings, Corn, Feed, etc. Price as low as any other IIrst-class Mill. 
Circulars and prices furnished by 

C. K. BULLOCK, 
1361 Ridge Ave., Philadelphia, Pa. 

THE TANITE CO., 
STROUDSBURG, PA. 

EMERY WHEELS AND CRINDERS. 
LONDON-9 st. Andrews st., Holborn Viaduct, E. C_ 
LIVEjlPOOL-42 The Temple, Dale St. 

ROCK DRILLING MACHINES 
A NO 

AIR COMPRESSORS, 
MANurACTU,\ED BY BURLEIGHROCKDRllL CO 
SEND FOR PAMPHLET. FITCHBURG. ,.."ASS. 

FOR ALL ���PlLW.ttf�a�b!� st:;*ll';�ork. 
5 0 Latest Style CARDS. BouJ[Uet, Lawn.p'Zoral, etc., in 

case, name in gOld, lOc. SU VY llMS., Northford, Ct. 

THE DRIVEN WELL. 
Town and County privileges for making Driv'lD 

Wells and selling Licenses under the establis!Ied 
American Driven Well Patent, leased by the year to responsible parties, by 

WM. D. ANDREWS &. BRO., 
NEW YOUH .• 

Co (OATROLlED 
, SHAFTING. 

BOILER 

TO LARGE CONSUMERS OF FINE LIGHT 
Malleable and Gray Iron Caslhlgs, 
We can olfer special inducements In the way of VERY 
SUPERIOR QUALITY GUARANTEED, and at fair prices. Being aurseI ves large co nsumers and re1 uiring the rno st fl�';i�C\,'l'::Il�f,�,o{ilt"e';;Y�� 1,Ic':.��
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60 Cards-20 Chromo, 10 Motto,30 Ocean Shells, Snow- � [ TI'; , lIake,etc.,Name on,IOc. Clinton Bros.Cimtonville,Ct. � , � 

COVERINOS (JAVEA'rS, COPYRIGH',I'S, 'rnADE 
• MARKS, ETC. 

WITH THE" AIR SPACE" IMPROVEME�TS. 
THE CHALMERS-SPENCE (JO., Foot E. 9th St •• New York. Sole owners of the Air Space Patents. 

AIR ENG INES. 
No waur. No Engineer. Absol'Uulli Safe. Most eco
nomical and convenient power known. SHERRILL ROPER AIR ENGINE CO., 91 & 93 Washington St., N. Y. 

Paris, • , 1878 

Australia,1877 

Phlla., • •  1876 

Santiago, 1875 P EBF ECT 

Vienna, .1873 NEWSPAPER FILE 
J. A. FAY &00'8 

WOOD WORKING MACHINERY 
Was awarded at the Paris Exposition over all compet
itors THE GOLDl'lEDAL OF HONOR_ Also hIgh· 
est award at Phila" Santiago, Australia, and Vienna. It i s  
Original in DeRign. Simple in Uonstruetion, 

PerCeet in Workmanliihlp, SaveR labor, 
EconolDizeR lUDl.bel·, and Increase8 

prod:�� .... 'c t��:�fi���t��taUd .. 
Railroad Furniture and Agricultural Implement Shops, 

Planin� MIlls, etc., equipped at short notice, and the lowest 
cash prIces. Send for Cil·culars. 

J. A. FAY & (JO_, Cincinnati. Ohio, U. S. A. 

DEAN BROTHERS, INDIANAPOLIS, IND., 
Manufacturers of 

Dean Steam Pumps 
Boiler FJ'eders and Pnmp.. 

ing Machinery fo.. aU purposes. 

ICE AT $1.00 PER TON. 

The PICTET ARTIFICIAL ICE CO., LIMITED, Room 51, Coal and Iron Exchange, P .O. Box;1083, N. Y. 

THE SJ{INN�R CJ-:- TIOMARY ENGINES,," 
r� PORTAEL.E:�AEOIL.EJ'lS &GOVERNOflS 

FIRstCLAssI:tEcoNOMICJ\" SKINNE.f' &. Wooo ERIE .1'11. 
--= SEE IL.LUSTRATED ADVERTiSEMENT � 

ALCOTT LATHES, for Broom, Rake and Hoe Hall-
dies. S. C. HILLS, 7S Chambers St. N. Y. 

WOod-Working Machinery, 
Such as Woodworth Planing, Tonguing, and Grooving 
Machines, Daniel's Planers, Richardson's Patent Im-t[��S;� 1f:ch�ne�a��!rtit�n�����i�ter����l��s, :�� Wood. workiWI¥il'i<1'it'�f� ftu8aa� RI�i'I�§tJ3�'rr�� by 

(Shop formerly oc:;;'u�'fiJ��k�i{lrt �oc{):fter, Mass, 

3 Printing Press 
cards labels &c. (Selt-inker $5) 18laTger size. pleasure, young or old. Do your own 00-

����tite��;lrVb:':�;d�J:(}��� 

MUNN & CO" 
Publishers SCIENTIFIC AMERICAN 

BRADFORD MILL CO. 
Successors to Jas. Bradford & Co., 

French
MB��""Mil.istones, 

Portable Corn & Flour lIlills. 
Smut lIlachines, etc. 

Also, �e:�:�:l �ilrF���fsh?�::�B and 
Office 8< Factory, 158 W.2d St. 

CINCINNATI, O. 

AGENT ��E�!U�P 
RELIABLE, INTELLIGFNT BUSINESS MEN 

can clear $1,000 to $&,000 yearly in the NEW 
AGENCY. Entirel new and desirable-pleasant and permanent. Jan be carried on-in connection 

SnitatiI!t¥o� :��r� ��t�'j,i"i�e 'IT�re':fl�g� 
agent. 

Address J. B. CHAPMAN, 10 WEST STREET, MADI�ON, IND. 
Leffel Water Wheels, 

With recent improvements. 
Prices Greatly Reduced. 

8000 in successful operation, 
I'INE NEW l'AMl'ItLE� FOll 
Sent free to those ;', lteres.tecl.' 

James Leffel & Co, 
Springfield, O. 

110 Liberty St" N. Y. City. 

ijALDNESS.-BY GEORGE RORE, 
M.D. A brief but Highly Useful paper. showing the 
c��i�

e
ia���;r�

d�rt�, e��Ya��g���isK?afg�i�c��oiri�{ :�a 
Jffectual Remedy and ReCipe for the same; together vith Directions and General Advice for Preventing 
1aldness. Restoring and Preserving the Hair. This is 

)��c��r;g �g�t J�:{:JJc!tr��ti��d���" ';,�:bJ�b����� 
:"ntained in SUl'l'I.E"ll"l'IT 161. Pric� 10 cents.. . 
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Messrs. Munn & Co., in connection with the publica
tbn of the SClENTIFlC AMERICAN, continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. 

In this line of business they bave bad OVER THIRTY 
YEARS' EXPIllRIENCE, and now have 'llllequaled j acuities 
for tbe preparation of Patent Drawings, SpecificatioBs, 
and the Prosecution of Applications for Patents in tbe 
Lnited States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveals. 
Trade Mark Regulations, Copyrigbts 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. 

We send free of charge, on application, a pamphlet 
containing further information about Patents and IlOw 
to procure them; directions concerning Trade Marks, 
Copyrights, Designs, Patents, Appeals, Reissues, In
fringements, Assignments, Rejected Cases, IIints on 
the Sale of Patents, etc. 

FOI'ei.{rn l'uteuts,-'Ve also send,free Of charge, a 
Synopsis of l<'or\lign l'atent Laws, sbowing tbe cost and 
method of securing patents in all the principal coun
tries of thcworld. American inventors should bear in 
mind tbat, as a general rule, uny invention tbat 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' 
clu.ive monopoly to bis discovery among about ONE 
HUNDRED AND FIFTY )'ILLIONS of tbe most intelligent 
people in tbe world. The facilities of business and 
8�eam communicat:on are such that patents can be ob .. 
tained abroad by our citize1>s almost as easily as at 
home. Tbe expense to apply for an Englisb patent is 
$75; Gern:an, $100; Frencb, $100; Belgian, $100; Cana
dian, $50. 

Copies of l'atent .•• -Persons desiring any patent 
ismed 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. 

Any patent issued since November 27,1867, at which 
time the Patent Office commenced printing the draw
ings and specifications, may be bad by remitting to 
this office $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 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. 

Addre •• 
JroNN & CO" 

Publishers SCIENTIFIC AMERICAN, 
31 Parl� Row, New York. 

BRANCH OFFICE-Corner of F and 7th Streets. 
Waskington, D. C. 

THE" Scientific American" is printed with CHAS. 
ENEU JOHNSON & CO,'S INK. Tenth andLom

bArd StB,. Philadelphia, and 50 Gold St., New York, 
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