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ROCK DRILLS, � 
COMPRESSORS, �y �, 
FUSE ��� 
B A TiER I ES,��,�",��· 
POWDER. � "'1;"'� +. 

Park Bllnjamin's Scientific .�Xl)ert Office, 
3" PARK ROW, NEW YORK. Furnishes Recipes and Information on all Industrial Processes. 

Columbia Bicycle. 
A practical road machine. The ve .. locipede of1870 Is no moreto be com-
��:'�iri�� ��'i,���Ee:Mi�y�\���a 
Rr�:�Car��Mciu�f�fo,�t1�-E�e 

THE POPE lll'F'G CO., 
89 Summer Street, Boston, Mass. 

SCIENTIFIC AMERICAN SUPPLEMENT. Any desired back number of the SCIENTIFIO AMERICAN SUPPLEMENT can be had at this ofllce for 10 cents. May also be had or ordered through booksellers and newsdealers everywhere. MUNN & CO., Publishers, 
31 Park Row, New York. 

Has More Good Points. -$ 1-0-t -o -$1- 0-00-I nv-es-te -d -in -W-all St. Stocks makes fortunes every month. Books sent 
Does More and BetlerWork free explaining everything. I , Address BAXTER & CO., Bankers, 11 Wall St., N.Y. : 

Takes Less Power, 
Thanany Hammerin theW orid. 

BRADLEY & COMPANY, 
SYRACUSE, N.Y. 

OUTLINES OF CHEMISTRY.-BY HEN· rra�iyM�IJ.tY��ncfs�ry ,fo��ii infh:lreml�� i�r��r:�;£ 
�ormulre, Testsh-.lmportant Compounds, Practical Uses, etc. Selenium, 'i'ellul'ium, Phosphorus, Silicon, Boron, and their Compounds. The Metals: their Classification. 
�����"a�&���tr��lt��' c�YJ1���n�ref���' eta:::: pounds. Iron, Chromium, Manganese, Tin, Arsenic, 
t:;a����ili:::����Cu�,dsil���� tfgl3,p�i!t��um�?rn�: dium, Rhodium, Ruthenium, Osmium, IrIdium, and 
m��rc;°'f��t�,'\!lxaR�����'la���:jrlJitrfJ�1tJ.co�y�� cerin; Saccharine Bodies; starch; Cellulose. Contained in SCIENTIFIC AMERICAN SUPPLEMENTS 144, 145, 
153, 15S. Price 10 cents each . To be had at this office and of all newsdealers. 
PORTER MANUF'O CO. The  N ew Econom i z er, 

��t��A�: 
f':;:it�l�ee '" \:� Boller in use. 0 \ Send for clr-' I P cular to 111' � " POHTliiH MFG. �� liil It 
��rac��:���� "_,J-��"....-!!:o,,,,,,,. G. G. YOUNG, Gen. Agt., 42 COrtland St., New York. 

Mill Stones and Corn Mills. 
ch%���M'?':-r M�\I�lgi':.sw�r:;a��e ���p����, �:.t Gearing. specially adapted to Flour Mills. Send for catalogue. 

J. 'l'. NOYE & SON, Buffalo, N. Y. 

"The 

THE 
THE BEST! 

HAGERSTOWN DRILL. The most reliable and successful GRAIN DRILLS in use-can change quantitiesof seed while in motion-the STANDARD FERHLIZING DRILL of the Middle states, strong, durabJe, and simple, with our GUM SPHING HOE AND GRASS SEED AT
l' ACHMENT. Manufacturers of the CELEBRATED VIC .. TOR DOUBLE HULLER CLOVER MACHINE. the Best Vn 
tlw World. Manufactured by HAGERSTOWN AGRICULTURAL IMPLEMENT CO .. Hagerstown. Md. 

Wood-Working Machinery, 

----------

IMPORTANT FOR ALL CORPORATIONS AND MANF'G CONCERNS. -Buerk's Watchman's 'rime Detector, capable ofaccuratelycontrolJing the motion of a watchman or patrolman at the different stations of his beat. Send for circular. 
J. E. BlJERK, I'. O. Box 919, BostOll, Mass. Beware of buying infringing Detectors. 

HARTFORD 

STEAM BOILER 
Inspeotion & Insuranoe 

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

J, D, PIE ROE, See'y. 
BRADFORD MILL CO. 

Successors to Jas. Bradford & Co., 
FrenchMAN:B�h';REihllstones, 
Portable Corn & Flour JIlills, Smut JIlachines, etc. 
Also, dealerR in Boltin� Cloths and 

General Mill FurDlshings. 
Office & Factory, 158 W.2d St. 

CINCINNATI, O. 
J. R. Stewart, Pres, W. R.Dunlap,8ec. LISTS SENT ON APPLICATION. 

MINING MAtHINERY. Enl!in�s, Boilers, Pomps, 
��Ia"d��rir;!gfo ����o!'!,��� :a¥'���r:sir�r'Wb� (J. C. Haydon & Co.). Address HOWELL GREEN. Supt ., Jeanesville, Luzerne Co ., Pa. 

THE T ANITE CO., 
STROUDSBURG, PA, 

E,MERY WHEELS AND CRINDERS. LONDON -9 st . Andrews St., HolhOrn Viaduct, E. C. Ll VERPOOL-�2 The Temple, Dale st. 

ROCK DRILLING M'�CHINES 
AND 

AIR CO�PRESSORS, 
MANUFACTURED BY BURLEICHRoCKDRILL CO. 
SEND FOR PAMPHLET. FITCHBURG MASS. 

BOGARDUS' PATENT UNIVERRAL ECCENTRIC MILLS-For griuding Bones, Ores Sand). Old Crucible� Fire Clay, Guanos, Oil Cake, F�eed, corn, 
�g��n ctf3�e, Td�c��gut,Sn�Xs�:��AS��llros,R�?� 
;{1;O �� ;���;��rr:t���,t �kS�rou:S�e b:hl���r�g��ll�: JOHN W. THOMSON, successor to JAMES BOGARDUS, corner of White and Elm Sts., New York. 
PATENTED ARTICLES, MACHINES, etc., manufactured In France according to the Laws by the Societe Anonyme pour l'Exploitation de Brevets, 11 Rue de l!'landre. PariS, France. References: Mackay Sewing Machine Association, Boston, Mass. 

3 Printing Press 
. cards labels &c. (Self-inker $5) 18 larger sizes . orold, Doyourownad-

, ...... "',. _'" ...... V.f .. " of Me;�ld�J:b�l�ri 

S H!.�TJN����\�Jr\��������:��· HARDWOO! LUMBER 
WANTED-TO BUY A STEAM SHOVEL, IN GOOD repair, with or without engine and boiler. EO YER & CORNEA U, 456 Fifth Ave., Chicago, IlL 

BARNES' �'OOT POWER MACHINERY. 13 Different machines with which .Builders, Cabinet Makers, Wagon Makers, and Jobbers in miscellaneous work can compete as to QUALITY AND PRIClJ; with steam power manufacturing; also Amateurs' supplies. MACL.TJNES SENT ON TRIA t. Suy where you read this and send for catalogue and prices. 
W. F. & JOHN BARNES, Rockford, Winnebago Co., Ill. 

GALVANIC BA TTERIES.-A NEW AND 

I�lfi��lt��fg�s a:l w���i: !:awIfg�:���'th�������� tion of nearly every known form of Battery. and its 
ba�\���::��:d i��i��6e�iI���r.dT�1�k�t�th��i'ef�tt��;� 
:n��r��de�����gYu!&����iC A�!��tE���a�t!�i���� and Moist Piles, �imple Batteries, costing only a few cents. Sulphate of Copper, Nitric, Chromic Acid, Quicksilver, Gas, Secondary, and Thermo-electric Batteries 

VENEERS. 
�������fi��I°ir�':t���s.sli��:�r��nFI�������T:r�1�� etc. Manufacturers will finet our stock unusually choice and prices low. Full line of Rare and Fancy Woods planed for Amateur's use • 

CEO. W. READ &. CO., 
186 to 200 Lewis St., New York. 

TH E SKINNER CJ-:;- ,..ONAR'i ENGINES <
rcC..2� PORTA6CE��ABO'"ER5 &GOVERNORS 

flRSTCLASS&:EcONOMlCAL. SK1NN£.R & WOOD ERJE .PA. 
� S E.E I I.. loU STRATEO AOV£R.TISE:M ENT � 

A GOOD PLAN.-THE MOST PROFITABLE WAY FOR dealing in stocks is by combining many orders and co-operating them as a whole, dividing prOfits pro rata amonll' the shareholders. according to the market. ERch customer thus secures all the advantages of immense capital and experienced Skill, and can use any amount from $10 to $10,000 or more. with equal proportionate success. .. New York Stock Reporter" and new circular mailed free. lt�ull information for any one to operate successfully. LAWRENCE & CO.,57 Exchange Place, New York. 
pubhslwd on the snbjt'ct. Illustrated with nearly Fifty &'F4 & ' 

be had at this office and of all newsdealers. -1876 Injector." 
Simple, Durable, and Reliable. Requires no special valves. Send for Illustrated circular. 

·W!l'!. SELLERS & CO., l'hila. 

IEMPIRE THRESHER] BOILER 

are included. It is the most comprehensive paper yet ill 
� 

Engravings. Conttl1ncd In gCIE:,,\'l'IFIC A ,\IEIiICAN SuP.. f 

r [ N 
PLEME\T" 15", 158,159. Price 10 cents each. To T 

COVERINCS. C"VEU"
M
�;.r.:;�' T ....... 

WITH THE" AIR SPACE" IMPROVEMENTS. 
MANl.IFACTUR£D A T THE CHALMERS-SPENCE CO., Foot E. 9th St., New York. Sole owners oftheAir Space Patents. 

HAGERSTOWN, MD. 
BYTHEHAGERSTOWN8TEAMENGINEaMACHlN£Co 

THE BEST IN THE WORLD. 
SEND FOR CIRCULARS. 

Shafts, Pulleys, Han[ers, Etc. 
Full assortment In store for Immediate delivery. 

WllI. SELI,ERS & CO., 
19 I,ibcrty Stl'eet, New York. 

THE 

Scientific American) Export Edition. 
PUBLISHED MONTHLY. 

TIle Scientific American, Export Edition, is a large and splendid periodical, issued once a month, 
iY{����r:s�i:���:�c�n�ni3�lfi���¥uf1���ib���C;:h��f the WorJd. Each number contains about one hundred 
h'<Y�'J.2o���f��:�I�ref�':�� e�1l�f"1h�t�g..:��:g�J8: 
issues of 'fHE SCIENTIFIC AMERICAN, with itssplendia ----------- engl'avings and valuable infol·mntion. Every 

B I G PAY to sell our Rubber Printing Stamps. Sam- number has from seventy-five to one hUndred new en .. pIes free . Taylor Bros. & Co., Clevela�d, O. ����i�8:s rtf%6i�lc:�itrt�! l:3��ttri�T�rr�:�ments and 
$77 a Month and expenses �uarantcPd ttl Agents. fa���rh:'�cX�;�����e���6teL��Jin�rit��s:-.d ?n��: Outfit free. SHAW & Co., AUGUST A, MA1NE. nection with these Announcements many of the Princi-
The George Place Machinery Agency 

Machinery orEvel'Y Description. 
121 Chambers and 100 Reade Streets, New York. 

�� e�lf\(')f &� MlDi�lNJ � 
STEEL WIRE Of�SCRIPTION @m.o-
,234- W.29.ST. EVER &STHLSPRINGs. NEWYORKCITY, 

pal Articles of American Manufacture are exhibited to the eye of the reader by means of splendid engravings ; the whole forminf an elegantly printed Standard 
�:��ITme:;r?��_'ii.�:e8oo1J�� ���;s �n��� f�:e:;ea�1 �� ������e�:er, constantly infiuenci�ng his preferences 

The Scienti,fic American, EX:E0l.t Edition. has 
�p�rMt'esg���a�����rg;t!ic�nite� �� al�:h�E���t It is regularly received and tiled for public examination by nearly all U. S. Consuls. Go Into almost any American Consulate in any quarter of 
t�e fo���' :�ed tt�e n�br1�ce�8 �f gf�i�JI1���i�g tRU:H\� 
CAN. Foreign Merchants, Buyers of GOOds. and 

ARTESIAN WELLS -A FULL AND EX- others are alway.s referred by the .C�msular Officials 
haust!ve Accoun� ()f t�e Present Methods of Boring I '���fea���le:��tso'gfnalh�s ��s�ta;�N�tl�he����;ae; A��nan _Wells; . lnpludlng Statements of the cost of Goods and Manufactures. THE SCIENTIFIC AI\lEHICAN Bopng and deSCl'lptlOn of th� most Effective Tools for 

I is also on file in. the Principal cafes, Club Rooms. and DrIlling ani). Boring,and then: 1Vlode of Use by Horse i Exchanges. Among the reguJar subscribers for THill Powerln S1nk�ng, smh Weps, Boring Test .Holes,etc.j I SCIE�TIFIC AMEHlCAN, Export Edition, are leading general DirectIOns and AdvlCe for the LocatIOn of Art�- Commercial Houses in f oreign citie s, Engineers, Direcsial'} Wellsj Explorations o� the Configuration and Indl- tors of Works. Government Officials , and other uromicatIOns or the surroundtpg Country, Locality Best nent infiuential persons. Regular files of this A!1apted for Successful Bormg for such Wells; toget�er p:L@r are also carried on all the principal lines of WIth a�counts of the successf'!l Pto�r�ss o.f A�testan STEAMSHIPS foreign and coastwise leaving the port We.lls .In and around S!1n FranClsco, Cahfornla, With de- of New York. ' , 
sC,rtptlOn� of the 10catIQDs and depths of a large number No export publication sent from the United States of �uch. \\ ells •. varYl,ng In depth from 100 to 50:) feet, and reaches so many readers as THE SCIEN'1'IFIC AMERtCAN, dehve:mg dally �tom 5.OQO �o 80.000 gallons of pure Export Edition. It is by far the most splendid satlsfacwater . toge.ther With qescrl.J?tlons of a large number of tory, and superior Export Journal ever brought before oth�r ArteSIan )'Yells lD varIOUS parts qf the CuuntFY, the public: Itspagesare so arranged as to vermit the pubtheIr cost, llel�very, etc. The whole ll!ustrated �th lication, at very low prices, ot large and handsolnely about 25 engravings. Th� whole pres.entl�/l i� conClse displaYe(l advclotiselueU18 or Alnerican Goods form th� most recep.t a_.d valuable mfOlI?-atIOn upon and Manufactures, with Enljrravi ngs, which the subJe9t of .Arteslan Wells �nd Wi�l1 BOrl,ng t�at �an are always attl'active t o  foretgn. purcbasers. beT f�oun,d l� ��lnt. Contained �n SCII,.,:.NTIFH, A)TI';UY AN THE SCIENTIFIC AMERICAX. EXPOrt Edit.ion, ah'eady 
8e J PLUlF.C'<lS 156, 15", 1a�, la9, 160. I nee �O enjoys the advertising patronage of many of the cents each; 50 cents for the senes. To be had at thiS Great ManufacturingJ�sta blisbments of this Country, office and of all newsdealers. who find it to be an UNRIVALED MEDIUM FOR SE

BWJOHIS' �S8£ST05 
Liquid Paints, Roofing, Boiler Coverings, 
Steam Packing, Sheathings, Fire Proof Coatings, 

Cem�nts &c. SEND FOR DESCRIPTIVE PRICl:!: LIST. 
H. w. JOHNS M'pe co. 87 MAiDEK LANE, N.Y. 

CEMENTS. - FORTY VALUABLE RE

gjif�: ��r�o���otf vt��eilo��e��£nat�(r�hl�g�Pi�I��i�� 
����:.r Fi��mr��� c':::���X�u ��=�se:e'i!�;;¥f7J�:: lie and satfery Cem�nts. Cement for paper boats, for metals, for china and glassware, for leather. rubber, and for cementing leather and rubber to metals, glass, etc. Cements for wOOd. stone, iron, etc. Recipe for Colored 
��:1J��:ntOt� P�:sl�fep�l�gfgu��c��n��� c.s�:e�l. COignet BAton Cement. Recipe for Fireproof Paper and Ink. Contained in SCIENTIFICiAMRRICAN SrrpPLEM ENT 
15S. Price 10 cents. To be hada t this ofllce andof all newsdealers. 

CURING NEW ORDERS AND EXTENDING'l'RADE. 
If you ,visIt to iOCI'ease YOUI' bU!'4iness, try a handsome advertisement for one year, continuously, in THE SCIENTIFIC AMERICAN, Export Edition. Rates, 

ra:e,a $m�r o���ergfir�1 g::.::; $fo"il.f l'fa1��y���I� ,9;.���t[� Slil�Mrs�e����t �hOt26:�ogi each month. Single numbers of THE SCIENTIFIC AMERICAN, Export Edition, 50 cents To be had at this ofllce and at all the 
�g��tita��sall����rciFiig��trf�� DoUars a year; sent, 

ltIUNN & CO., PUBLISHERS, 
87 PARK Row, NEW YORK. 

--------- ----- ---- ------
OPEN BACK PRESSE�. STILES & PARKER PRESS CO., Middletown, Ct. 

Small Tools of all kinds; GEAR WHEELS, parts of. MODELS, and materials of all kinds. Catalogues free. GOO))NOW & WIGHTMAN. 176Wash'n St., Boston, Mass. 

J. LLOYD HAIGH, M.a!:t.,!!''.'.'t,lllf''E of 

�1o�:{�ls, te:r���!:)l�o���r Ti�Ii;Lftiii,',-�tr!"nsm!s;'i9.n Power, etc. No. 81 John St .. N. Y. Plans and Estimates furnished for 

MACHINISTS' TOOLS. NEW AND IMPROVED PATTERNS. Send for new illustrated catalogue. 
Lathes, Planers, Drills, &0. 

NEW HAVEN lllANUF ACTUKING co., New Ilaven, Conn. 
Lathes, Planers, Shapers Drills. Bolt and Gear Cutters, Milling Machines. Special Machinery. E. GOULD & EBERHARD'l" Newark. N. J. 

Leffel Wat�r Wheels, 
With recent improvements. 

Prices Greatly Reduced. 
8000 in successful operation. 

FINE NEW I' AJ>lPlILE'I' FGIllS79 
Sent free to those m'rPTPST'P(J 

J a.mes Lei! el 21; 0'0 , 
Springfield, O. 

110 Liberty St. ,  N. Y. Cil'y. 
ICE AT SI.CO PER TON. 

The PICTET ARTIFICIAL ICE CO" LIMITED, . 
Room 51, Coal and Iron Exchange, P O. Box 3088, N. Y. 

Holly's Improved Water Works. 
P1�:�� o�:no�hne� s����inS��h�blgI1�wr��� ��h8e:C���a�y 
V����i:s�res��ie ��g�f f��I���:tr���:;;n�uf.Pi:e:��;l For maintenance. 4. Less cost for dally supply b_y the use of Holly1s Improved Pumping Maehinery. 5. Af� fords the best fire protection in the world. 6. Largely 
��;;'iIerse �d'���jnr�:�lea�� r;e:��s8. ite�itle�n��: department eXDenses. }I' or information by deSCrIptive pam�61:l¥ ���'l/�'1c�,�rltl���eco .• Lockport, N. Y. 

PERFECT 
NEWSPAPER FILE 

MUNN & co., Publishers ScIENTIFIC AMERIC.AN, 

© 1879 SCIENTIFIC AMERICAN, INC 

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

In this line of business they have had OVER THIRTY 
YEAItS' EXPERIENCE, and now have unequaled facililies 
for the preparation of Patent Drawings, Specifications, 
and the Prosecution of Applications for Patents in the 
United States, Canadu,andForeignCountries. Messrs. 
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 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 Patenis and how 
to procure them; directions concerning 'l'rade Marks, 
Copyrights, Designs, Patents, Appeals, Reismes, In
fringements, Assignments, Rejected Cases, Hints on 
the Sale of Patents, etc. . Foreiyn Patents.-We also send,.free of cha1'(!e, a 
Synopsis of Foreign Patent Laws, showing the cost and 
method of securing patents in all the' principal coun
tries of the world. American inventors should bear in 
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 inveu tor the ex
clusive monopoly to his discovery among about ONE 
HUNDItED AND FIFTY Jl[ILLIONS 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; French, $100; Belgian, $100; Cana
dian, $50. 

Copies of Patents.-Persons desiring any patent 
is'ued from 1836 to November 26. 18U7, can be supplied 
with official copies at reasonable cost, the price de
pending upon the extent of drawings lind length of 
'specifications. 

Any patent issued since November 27,1867, at whlclr 
time the Patent Office commenced printing the draw
ings and speci1ications, may be had by remitting to 
this office $l. 

A cepy of the claims of any patent issued since 1836 
wiIl be furnished for $1. 

Wheu 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 lUll directions for obtaining 
United States patents aef,t free. A handsomely bound 
Reference Book, gilt edges, contains 140 pages and 
m$y engravings and tables important to every pat
entee and mechaniC, and is a useful haud book of refer., 
ence·for everybody. Price 25 cents, mailed free. 

Addre •• MUNN & CO., 
Publishers SCIENTIFIC AMERICAN" 

3" I'al'l, Row, New York., 
BRANCH OFFIOE-Oorner of F and ,,(t4 Streets. 

Washington, D. C. 
THE .. Scientific American" is printed with CRAS. E�EU JOHNSON & CO. 'S DlK. Tenth and Etllm. bard Sts., Philadelphia, and 50 Gold St., New York. 
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