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!m (Iv eriis etnents. 
Inside Page, each insertion - - .,..:i cents n line 

Back Page, each insertion - - - - $1.00 n line 

The above are charges per Rj!ate line-about eig-ht 
words per line. '.rhis Jlotice MI10WS the width of the line, 
and is set in ag-ate type. Engravings may head adver. 
tisements at the same rate per a�!'ate line, by measure· 
ment. as the Jetter press. Advertisements mU8t be 
receivell at Publication Office as early as 'nlUrsday 
morniug to appear in the following week's Issue. 

POPE MFC. CO., 77 Franklin Street, BOSTON. 
Branch Houle.: 12 Warren St .• NEW YP�;::-, 291 Wabash 

Ave., CHICAGO. Factory. HARTFuRD, CONN. 

Engme Lathe,.., Planers. Shapers, l'urn�l :LV.I:.A.CEl:XJXr.E 'TOO x....-
Lathes., etc, t7 Send for CutahJUHI. ' �_ 
The Ilclldt."y ]Yacl •• (Jo , 'I ur'ring-tulI, ('01111. ____ . -.- -
R� &.�.sTEAM FITTERS SUPPLIES 

Ilu�'s LitHe G iant I n.if'ctor. 
SCREW JACKo, STUlUEVANT BLOWERS, &c, 

JOHN �. UUQl:HAR'l'. 46 Uortlalldt St .. l'i. Y. 

ADDITION, SUBTRACTION, 

M UL TIPLICATION, DIVISION, 

INTEREST, EXCHANGE, PER

CENTAGE, &c. 
The COMPTOMETER 

solv�s rapHlly awl uecul'ately all 
arithmetieal problems. Overated 
by kt>,Yl:i. San's 60 IJer ct. of tjmf', 
Entire relief from menta,l strain. 
Adapted to all commercial ac· 
counting awl seientific compu· 
tations. BleND FOR CIRCULAR. 

FELT" TAIIRANT MFG.CO., 62·66 illinois St .. Chi cago. 

!jtto50 H.
S'

P .. 
...--"

T

_,

HE Motor of 19th Century 
Can be used A ny Place, to do Any �� frkNa�<}?le 1n��n§"tel�n� !B�l� 
Ashes ! No Ganges! No Engi-1"""I:::o:::==�P' r�;�h pIic�:��JtJ�r��f

s�s�l�o�I 
of operation about one cent an 
h()ur to each indicated 110 rse pow-

o " ==-:os er. For circular�. et.c" addre8S 
Eco"o ... y, Reliability, CHARTER GAS ENGINE CO. 

8hnpll(·lt.y, Safety. P. O. Box UB, �terling, III. 

OILS AND FATS-SOME PRAOTICAL 
notes on the oils and fats used for industrial purposes. 
A valuable and int�restioll paper, contained in SCIEN
TIFIC AMERICAN �UPPLEl\lENT. No. SOO. Price 10 
cents. ',Po be had at this office and from all newsdealers. 

LEARN 'VATCH;lI AKING. Engraving, and kin
dred branches. Sfnd/o-T Prospecru,q. CH ICAGO WATCH ... 
MAKERS' INSTITUTE, 22 Van Buren Street, CHICAGO. 

HANDY 
Gate Valve for low 

steam, water, 
etc., being s imple, 

more compact, hetter 
suited 'or the purpose 
an d much lower i n  

price than wheel-hsndled straightway 
valves, ill rapidly 9upt>rsedine these 
and stop cocks, where l,ressure is be
low 'i5 pounds. Abs.,\utely tip;ht. 
Lever remains fixed at any opening, 
is detachable und indicates de�ree of 
opening'. �izes � in. ioti in. lnvesti,lflte. 
l.unli.eobelmel'llrass .lUg. Vn.,Cin., O. 

ARTIFICIAL INCUBATION.-A DE

��ti�n 
fi��r��� �6� �;fmfJof�s�c �� ���i�g 

A�h������ 
SUPPLKMEXT, No. 7'..-.. Price 10 cents. To be had at 
this office and from a II new8dealers. 

FOOT POWER LATHES 
For Eleclrical 

and Experi
menial work. 

For Gunsmiths 
For General 

High grade tools; elegant in design, superior in 
construction. The best foot power lathes made, 
and quality considered the cheapest. Send for 
catalogue and prices. 

W. F. &. JNO. BARNES CO. 
1999 Ruby Street, ROCKFORD. II.T .. 

�"'" ATENTS! 
• .' Wi�E����ut'��t1':m& 

o�O
ih!n �g��im� . .. ' 

A"ERICAN, continue to examine improve-ments, and to act as Solicitors of Patents for Inventors. 
In t,his 1ine of business they have had /01'tlf4i!'f 'IIears' f.rp"l'liIH·I', and now have '/olfQlIaldi, ,far-ilitll'." for the preparation of Patent Drawings, Specifications and the prosecution of Applieat'tons for Patents in the United Statp,:-I, Car.'-ada, and Foreign Countries. :Messrs. :.\olunn & Co. . . al�o attend to the preparation of Caveats Copyrig-ht� for Book�, Labels, Re"tssues, Assignments, and Report� on Infrmgements of Patents. All busine1o!8 intrusted to them is done with special care and promptness, on very reasonable terms. 
A pamphlet sent free of charge, on applica.t'lon containing full i�for�ation about ratents and how to procur� them; dIr ectIOns concenung Labels, Copyrights Des.lgns, Patents .. Appeals! ReL��lUes. Infringements' 

Asslgnments, ReJected Cases. Hints on the sale of Patents, etc. 
We also send, fT(,f of cnar!Je, a Synopsis of Foreign Pa

tent Laws, showing the cost and method of securing 
Patents in all the principal countries of the world. 

MUNN & CO., Sol icitors of Patenh. 
361 Broadway, New York. 

BRANCH OFFICES.-No. 622 and 624 F Street, P&
'ilHIc BnlldiIlll, Gear 7th Street, Washinjlton, D. C. 

� dtlttifit �mtricau. 

SAWS Wanted 50,000 Sawyers SAWS and L u m oerme n  to 
send us their full address for a copy of Em .. A erson's � Book of �A \y�, new lROO edi. A 
tion. \Ve are first to introduce NA TURAL 

W G AS for heating and tempering :-:'a",'"" with W wonderful efrect upon improving their qua. 
lity a.nd tougbness,.enabIing us to reduce S prices. Address KIIER:O;Ol'i. :O;l\IlTH S & CO. (l�inlited). Heave .. Fnll�, Pa. 

NEW KODAKS 
" YtJlt P rl'ss lite OlltttJ1l, 

7(Oe Ii tJ llie rest." 

Seven New 
Styles and 

Sizes 

ALI. LOADEn WITH 
Transparent 

Films. 
For aale by all Photo, �tock ne:llpl'�. 

THE EASTMAN COMPANY, 
Send lor CataloQue. 1I()(,flESl'ER, N. Y 

The Best Mecltallical Help 
For inventors, experilllelltl'\'�, etc., comes 
from a real machiue shop with first-rate 
men and tools accustorne(l to regular 
work. We have put some !lotions of ours 
in a primer�sellt free. 

THE Jo::-n::s BROTHERS I��LECTRIC Co. CIN'TI, O. 

SIEMENS' + CABLES. 

THE AMtRl�AN �t�� Tt�trH�Nt ��. 
95 MILK ST" BOSTON, MASS, 

ThiS COIupany owns the Letters Pate lit 
�rant to Alexander Graham Bell, March 
7th, 1876, No. 174,465. and January 30th, 
1877. No. 186.787. 

The transmission of Speech by a ll known 

forllls of Electric Speaking Telephones in· 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish · 
ed by it or i ts licensees responsible for such 

unlawful use. and all the consequencell 
thereof, and liable to suit therefor. 

TANITE 
The Tanite Co., 

Emery, 
Emery Wheels, 
Emery Whet stones. 

Grinding Machines, 

Knife Sharpeners, 
Knife Grinders. 

STROUDSBURG, PA. 
161 WASHINGTON ST .• NEW YORK. 

T:B:E 

ESTA BJ.I!;HED 1846. 

+ SUBMARINE, 
UNDERCROUND, 

+ + + TEL E C RAP H, The Most Popular Scientific Paper in the World 

INTERIOR, + 

... + + TELEPHONE, 
ELECTRIC LICHT . 

Manufactured under authority of 
SIEMENS & HALI'!KE by THE EDISON HENERAL ELEU'l'ltiC CO. 

at their SCHENECTAHY "VOttKS. 

Estimates furnished on application. 
Address, 

Cable and Wire Department, Edison General Electric Company, 
EDISON BUILHING, Broad St., NEW YORK. 

H. W. JOHNS' 

ASBESTOS SECTIONAL PIPE COVERING 

A Non-Conducting Covering for Steam and Hot Water Pipes, etc. 
READlI,Y A'I'TACHED Ott REMOVED BY ANY ONE. 

ASBESTOS BOILER COVERINGS. 
We are vrepared to take emtraets tor applyinll' Stenm Pipe aHd Boiler Goverin�s inanypartottne Umted States. �_ �. J<>�N. DolI:..a..l.VUF.A.CTU�Zl.Vc;.. O<>JY:.P.A.l.VY, 

SOLE MANUFACTURERS OF 

H. W. Johns' Asbestos Millboal'd , S heath illgs, Bllilding Felts, Fire-PI'oof Paints, Liquid 
Pain ts, Asbestos Roofill�, etc. 

87 Malden Lane, New York. CHICAGO, PHILADELPHIA, BOSTON. 

A Groat Advortisin[ ModiuIll, 
The Architects and Builders Edition 

of the Scientific American. 
(Established 1885.) 

This su�rb architectural work has by far the largest 
Circulation of any periodical of its class. It goes di
rectly into tile 11(l,nds oj t1lOse 'who ilal1e the m'deri-'lIflof the 

great bulk oj RIIUdi.ng Jt.(rr(tTials and A-}J}J1ifJI1Ci'S, namely, 
the Architects, Builders, Constructing and Sanitary 
Engineers, Contractors, and House Owners. 

The Building ll�dition of the SCIENTIFIC Al\IEHICAN 
is .. unqufstionably the very best advertising medium for 
manufacturers and dealers in Building ::Uaterials, Car. 
penters' Tools, Woodworking Machinery, Heating, Ven
tilating, Plumbing and Sanitary Appliances, Roofing, 
Architectural Wood and Metal Work, Builders' Hard
ware, Doors, Sash, Blinds, Paints, and in fact all jloods 
which enter into or are used in the construction and 
maintenance of Buildings or works of any kind. 

The rates for advertising are moderate. For terms 
address MUNN & Co., Publishers, 361 Broadway, N .  Y. 

JENKINS' UPRIGHT CUSHIONED 
POWER HAMMER. 

WATER WHEEL 
Gives the highest effiCiency 

of any wheel in the world. 
Simple and reli able, adapted 
to every variety of service, 
with heads of 20 feet and up. 
ward. \V rite for Circulars. 
The Pelton W Bter Wheel (Jo. 

HANG(RS AND COUPliNGS 
sSr��S

tg�t
tPi S

h�:��:�U��st;�i�lI':t"O�� ! COMPLETE STOCK OF 
working qualities. PI'J:fl'i't CIt.I";"" and Double Brace, Self-Oiling, Adjustaa per feet blow, with }J(,)ft·ct Clint-mi. For particul ars� I •. &; R. WISTEH & co" ble Ball and Socket Hangers, 257 So. 4th �t., Philadelphia, Pa., U.".A. p ----------- �-- illow Blocks, Post � �----ABL AND FINE GRAY IRON ALSO STEEL J\LLE �E:' CASTINGS FROM SPECIAL ERN S 

.'-\ ;. OEV flNErINNING J� PA'!J-
F\., FINISHING. NNING . TtioM LEHIGH AVE l\ AM<RICAN 5T PHllA �� 

�----.- - -�-�-.-----�. 
POROUS EA RTHENW A RE.-BY 
Chas. C. Gilman. An elaborate diSCUssion of terra cotta 
lumber and its future uses. Contuined in SCIENTIFIC 

AMIUUCAN SUPPLEMENT, No. 804. Price 10 cents 
To be had at lhi� office and from all newsdealers. 

. 

Hangers, Etc. 

EDISON GENERAL ELEOTRIO 00" 
SCHENECTADY, N. Y. 

NEW YORK OFl'IClI:, 2&1 PlI:ARL STREET. 

© 1891 SCIENTIFIC AMERICAN, INC. 

Only $3.00 a Year, Inclnding Postage. 
Weekly-:'i2 Numbers a Year. 

This widely circul ated and splendidly Illustrated 
paper is pubJished weekly. Every number contains six
teen pages of useful information and a larjle number of 
original engravings of new inventions and discoveries, 
representin� Engineering Works, Steam Mach inery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Tel'II18 of �"b!iicrip"ion.-One copy of the SCIEN .. 
TIFIC AMERICAN will be sent for one year-52 numbers
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of tllree dolln"li by tbe 
publishers j six months, 1].50; three months, '1.00. 

Clubs.-Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefull y placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 

MUNN & CO., 361 Broadway , New Y01·k. 
---0---

THE 
Jdtntifit �mtt'itan: Jupptttnrnt 

This is a separate and distinct pnblicatlon from THE 

SCIENTIF IC AMERICAN, but is uniform therewith in size, 
every number containinjl sixteen larjle pages full of en· 
gravinjls, many of which are taken from foreign papers, 
and accompanied with translated descriptions. '.ruE 
SCIENTIFI C AMERICAN SUPPLEMENT .. published week. 
Iy, and includes a very wide range of contents. It pre
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracinjl Biology, Geology, Mineralogy, Natural 
History, Geography, ArchreolollY, Astronomy Chemis
try, Electricity, Light, Heat, Mechanical IC)'lgineering, 
Steam and Railway En�ineering, Mining, Ship Bui ldinjl, 
Marine En�ineerinjl, Photo�raphy, Technolog-y, Manu
facturing ]ndustries, Sanitary }l�llgineering, A�riculture, 
Horticulture, Domestic Economy, Biography, Medicine, 
etc. A va.st amount of fresh and valuable information 
obtainable in nQ other publication. 

TJIC most importa11t El1{7il1fff'il1g n�ork,\(, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year: or one copy of the SCIENTIFIC AM
ERICAN and one copy of the SUPPLEMENT, both mailed 
for oneyearfor$7.00. Single copies, 10 cents. Address and 
remit by postal order, express money order, or check, 

MIJNN & CO., 361 Broadway, New York, 
Publishers SCIENTIFIC AMERIC AN. 

---0---

�uildiug �ditiDU. 
THE SCIENTIFIC AMEHICAN ARCHITECTS' AND 

BUILDERS' EDITION is issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty lar,2'e quarto pages, equal 
to about two hundred ordinary book p8.J!'es: forminjl n 
lar�e and splendid Magazine of Architecture, richly 
adorned with elegant plates in colors. and with other flne 
enllravinjls; illustratin;.r the most interesting examples 
of modern architectural construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi
dences, City and country, including those of very mod. 
erate cost as well as the more expensive. nrawin�s in 
perspective and in color are 'given, to,2'ether with full 

Plans, Specifications, Sheets of Details, Estimates, etc. 
The elejlance and cheapness of this majlniflcent work 

have won for it the I�arge!iit Cil'culation ot' any 
Architectural publication in the worltl. Sold by all n"ws
dealers. $2.50 a year. Remit to 

MUNN & CO., Publ ishers, 
361 Broadway, New York. 

PRINTING INKS 
The SCIENTIFIC AMEHlCAN is Rrlnted wilh eHAS. 

ENEU JOHNSON & CO.'S INK, Tenllnllld l.oDlb.trd 
Ste., Philadelphia,and 47 ROle St.., oPP. Duane, New York 
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