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iA bmlt eight words to a line.) 
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tismlR:nts must be received at publication ojfice as ea1'ly 
as Thursday mo'ning to appear in next issue, 

BlY.JOHNS' 
AUaltflt 

ROOFINC. 
For Factories, }I'oundries, Warehouses, Railaad Build-

PATENT RIVETED MONARCH RUBBER BELTING. 
BeST in. �c>:r1d... 

Specially adapted Cor PAPER MILLS,. SAW MILLS, and ' 
THRESHING MACHINES. 

THE CUTTA PERCHA and RUBBER MFC. CO., 
New Yurk, Chicago, San Francisco, Toronto. 

BURNHAM'S SELF-ADJUSTING SWING CHECK VALVE. 
Users of Check Valves will please note the advantages theseValves possess over all others. The most iJnportant clailn is, that as the Jenkius Disk 

",ears, the yoke that passes around the seat Dloves a",ay fi"ODl 
the seat in proportion to the ",ear oC the D iSki thus causing a 
uniCorDl ",ear oCthe DIsk untll said Disk is CO!llP etely worn out. 

J'EK'�:r:N'S :B:J:'l.C>S •• 

.,,1 John Street, New Y81·k. Send tor Price List "A." 79 Kilby St., Boston 

BOGARDUS' PATENT UNIVERSAL ECCEN· 
TRIC MILI.S-F'or.,grinding Bones Ores, Sand Old Crucibles, E'ire Clay, Guanos, Oil Cake, Feed, Corn, 

�gf�s�C�tf��,
b
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and whatever cannot be ground by other mills. Also for 
Paint� Printers' Inks. Paste, BlaCkingiietc. J. S. & G. F. 
SIMP�ON, successors to John W. Tomson, 26 to 36 
Rodney Street, BrOOklyn, E. D., N. Y. 

THE DINGEE & CONARD CO'S 
BEAUTIFUL EVER-BLOOMING 

ROSES 
Our G-reat Specialty is growing and distributing 
ROSES-we deliver strong Pot Plants""snitable for 
immediate bloom, safely by mail at all yost Offices. 
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BALTIMORE 

FIRE-PLACE HEATERS, 
To warm 11 pper and lower rooms. 

The ������t���\���¥3.miCal 
B. (J. BIBB & SON. 
3lAN£)11°£IGH�Sa�TR�T, 

BaltilDore, Md. 
MARBLEIZED SLATE MAlIo"'TELS. oar Send for Circulars. 
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feather. Itis supplied ready for use in rolls containing _______ ______________ 
_ 

200 square feet, packed in cases suitable for shipment to 
all parts of the world. It is adapted for steep and lIat 
roofs in all climates, cost& only about half as much as 
tin, and can be readily applied by any one. 

Asbestos Roof CORtinII' and Cement fOl' PI'e
serving n,nd Itepniriu2' Roots. 

ASBES'I'OS BUILDING FELT. 
This Felt is composed entirely of Asbestos, and is 

strictly .fire-proof. For use under floors, shingles, 
weather-boards, &0. 

Asbestos Boiler Coverings. 
Asbestos, J�ocomotive Lnflflina-. 

Asbestos and Hair Woven Felt. 
Asbestos LininJl' Felt. 

ASBESTOS PISTON-ROD P.ACKIl.'.G. 
ASBESTOS WICK PACKING. 

Asbestos Mill-Board and SI.eathing. 
Asbestos Gaskets, Rings -and Washers, Asbestos and 

Rubber Tape and Cloth, Asbestos Cloths, Cord, Twine, 
Y&Tll, Asbestos Jllastic Stove-Lining, Concrete Coating, Gae�et ·and Retort Cements, Inre-proof Paints, &C. 
DESCRIPT:r:VE PRICE LISTS .AND SAMPLES SENT FREE. 

H. W. JOHNS M'F'C CO., 
Soll1 MarulfMtuferr;,)S1JUDolde_u La!!�, )S"�w_York. 
175 Randolph St., Chica,go. 170 N. Hh St., Philadelphia. 

Billiter House. London. 

KORTING UNIVERSAL 
INJECTOR 

FOR BOILER FEEDING. 
Operated by one handle. 

"11.1. WILL LIFT HOT WATER. 
9'tq88 POSITIVE A���O�

O
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NO ADJUSTMENT FOR VARYING STEAM PRESSURE. 
WILL LIFT WATER 25 FEET. SEND FOR DESCRIPTIVE CIRCULAR. . 

OFFICES AND WAREROOMS: 

Phllada.,12th & Thompson Sts. \ New York, 109 L1terty 
Boston, 61 Oliver St. Street. 
Augusta. Ga.. 1026 Fenwick St. nenver, COl .• 438 Blake 
San Francisco, Cal.,}t Califor. Street. 

nia Street. Chicago, Ill., 204 Lake St. 

WESTON DYNAMOHECTRIC MACHIN[ 
The undersigned, sole agents for tue above mach.lne 

[or 
ELECTROPL�TING AND ELECTROTYPING, 

refer to all the principal Stove Manufacturers, Nickel 
and Silver Platers in the country. Over 1,500 now In use. 
Are also manufacturers of l"ure Nich:el Anodes, 
Nickel SaIts. Polishing Compositions of all kinds, 
and every variety of supplies for Nickel, Silver, and 
Gold Plating; also, Bronze and Brass Solutions. Com
plete outllts for plating. Estimates and catalogues fur
nished upon application. 

HANSON VANWINKLE &Co. 
SOLE AGENTS NEWARK, N. J 

New Y ol'k Olllee, 9� and 94 Libel'ty St. 

PATENTS. 
MElSSRS. MUNN & co . . in connection with the pub· 

lication of tile ScIENTIFIC AM'�RICAN, continue to ex� 
amine Improvements, and to act as Solicitorsof Palents 
lor Inventors. 

In this line of business they have had forty years' 
ea:perience, and now uave unequaled facilities for 
tue preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Mllnn & ('0. also attend to the preparation of Caveats, 
Copyrights fo� Books. Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. All bnsinC;s 
intrusted to them is done with special care and prompt· 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con· 
taining full information abollt Patents and how to pro. 
cure tuem; direction. concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringemeuts, Ai3. 
eignments, Rejected Cases, Hints on tue Sale of Pa
tents, etc. 

We also send. free or char(Je, a Synopsis of Foreign 
Patent La!"s. showillg the cost and method of securing 
patents in all the principal countries of the world. 

llltrNN &; CO'2 SollcUorl!l of' Patentl!l, 
361 Broadway. New York. 

BRAN.CH OFFlCE.-Corner of F and 7th streets, 
Wa.hlngtoD, D. C. ' 

PJI �ATIONALTOOLCO., 
MANUFACTURERS or 

MACHINISTS TOOLS: 
WILLIAMSPORT PA 

PLII.NERS A SPECIAl.!n. 

AERIAL NAVIGATION. - DESCRIP-
tion of Messr�. Renard & Krebs' new electric balloon, 
and an account of the recent trial trips made therewith. 
With four illustrations. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No.4ii." • Price 10 cents. To 
be had at this office and from all newsdealers. 

Clark's Steel Cased RUDner Wheel. 
FOR ROLLER SKATES. 

dwellings, public halls. 
cblp or· injure common 

Heo. P. Clark. 
udsor l .. oclui!I, Ct. 

SPEAKING TELEPHONES. 
'I'H); AllmRHJAN RI�I.I, 'l'EI,F.PHONE (;OAIPANY, 

w. H. FORBES, W. R. DRIVIGR, THI1:0. N. V AlL, 
Presid,ent. Treasurer. Gen. Manager. 

Alexander Graham Bell's patent of March 7, 1876, 
owned by this company, covers eve

R 
form of apparatus. 
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cuit on final hearing in a contested case, and many in .. 
junctions and final decrees have been obtained On them. 

This company a1so owns and controls all the other 
telephonic inventions of Bell, Edison, Berliner, Gray, 
Blake. Pilelps, Watson. and others. 

(Descriptive catalogues forwarded On application.) 
Telepbones for I 'rivate 1 .. ine, Club, and Social systems can be procured jirectly or tbrough the autfiorized 

agents of tne comoaoy. 
All teleph",,�s obtained except lrom this compllllY, or 

• O! autb( , : licellsees. are infringements, and the 
. kers. P ;,'" '�nd users will be proceeded against 
informa nishpo 'Ipon apolication. 
Address U:, lunic � 'Ins to the 

AIUEltlCA" " .1,1, '1' '.IWHONE COMl'A NY, 9ii IUiH, Suee •• BO.lOIl, IUa.s. 

WORK SHOPS 
WITHOUT STEAM POWER 

W, F. & Jlfo. Bal'nes Co •• 

RockfOl'd, III. 
Address No. 1999 Main St. 

Seibert Gylinder Oil Gup Go., 
M 

Manufacturers of Oil Cups for l .. ocomotive" ��a. .. ,.., Mal'iDe, and �tational'Y 
""" ...... -·-- lb�

g
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Patents, with Sigl.t Feed. 
TAKE NOTICE. 

The .. Sight Feed" Is owned 
exclusively by this Company. See JUd�e Lowell's decision in tbe 
gr� egf 
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desist the use, manufacture, OJ' saJe 
of infringing Cups. as we shall vig
orously pursue a11 infringers. 
The Seibert (;y.loder Oil ()up (;0. 

31i Oliver Street, Boston, Mass. 

R
ubber Stnmps. Best made. Immense catalogue 
to agents. The G. A. HARPER Mfg. Co., Cleveland, O. 

11,000 IN SUCCESSFUL OPERATION. 
FINE NEW PAIIPl!LlIl'l' FOil 1883 

Sent free to those interested. 
JAMES LEFFEL 8a CO., 

Springfield, Ohio. 
110 Libel'ty St., N. ¥. City. 

:aL.A.S�". 

IRON REVOLVERS, PERFECTLY BALANCED, 
.1Ias Fewer Parts than any other Blower. 

P. H. &. F. M. ROOTS, Manufacturers, 
CONNERSVILLE, IND. 

s. S. TOWNSEND, Gen. Agt.,22Cort1and St. 9DeySt.i 
COOKE & CO., Selling Agts., 22 Cortland"Street. 
JAS. BEGGS & CO.; Selling Agts. 9 Dey Street, 

NE� YC>:Ja�, SEND FOR PRICED CAT A':"OGU:s. 

Are positive1y un� 
t�'i�Hit'it. fa"it'��: 
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THE ONLY FASTENER that will run under 
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El ectric Lig ht machines. 
EASIER TO APPLY 

THAN LA CINGS, AND 
FAR MORE ECONOMI
CAL. 

Pat. Sept. 20J '81; AtIg.15,'82; June 16, '84. 
PRICE I,I:O;T. 

� g:�: ��g��Jft'i,grive be!�s, IWr b,qx of l&l: $NXJ 
NO.3. lI'or Rubber h H H 100, 1.50 
NO.4. For single Leather belts, per box, 1.25 
Combination Punch with guides and nippers, 1.25 
Reamers for taking fasteners ou t, .35 

TRY 'l'HEM! They will save you loss of TIME, 
TEMPER, and MONEY. Manufactured by 

H. D. EDWARDS &. CO., 
No. 16, 18, and 20 Woodward Avenue. 

netl'oit, Mich. 
Manufacturers of Oak Leather Belting, Agentsfor J. B. 

lig�J @o
C,uiJo�io!·:�kl�;:r�11lua��A��. Co., Eureka Fire 

ROCK BREAKERS AND ORE CRUSHERS. 
We manufacture and supply at short notice and lowest rates, stone and Ore C�shers con

tainine: the invention described in Letters Patent. issued to Eli W. Blake, June 15th. 1858, joogeth
er with NEW AND Y ALUABLE IMPIWVHMENTS, for which Letters Patent were granted may l1�h 
and July 20th, 1880. to Mr. S. I,. Marsden All Crushers supplied by us are con8tructed under 
the superintendence of Mr. Marsden, who, for the past fifteen years, has been connected with 
the manufacture of Blake Crusbers In this country and England. 

FARREL FOUNnll Y ANn ilIA CHINE co., lftnnllfi·�., Ansonia, (;01111. 
COPELAND &; JJA(;ON, Agents. New Yo I'''. ' 
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Standard Thermometers 
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inche!!l. 
!j'or sale by THE TRADE. 
Manufactured and Warrant-
ed by the . 

Standard Thf rmometer Co., 
Peabody, Mass. 

General Agents, 
FAIRBANKS' 

SCALE HOUSES 
In all the principal cities of 

the U. S. and Canl1da. 

�JIII: • .A.. �.A.:Ja:JaIS. 
I'rovldeJlce. U. 1,(1'0. rk St.), Six minutes' walk Westiromstation. 

Orildnal and Only Builder of the 
HARRIS-CORLISS ENCINE, 
With Harris Pat. Improvements, from 10 to 1,000 H. P. 
Send for copy Engineer's and Steam User's 

Manual. By J.W. HIli, M.E. PrlceSI.25. 

OPERA GLASSES Mi","oscopes, Tel •• copes, 
Spectacles, Barometers, 

Thermometers, PhotQjJraphic Outjlts fCYf' AmateuA's. 
W. H. WALM�"EY &CO. successors to R.&J. 

Beck, Philadelphia. Illus. Price List free to any address. 

WI1'HERBY, RUGG & RICHARDSON. Manufacturers 
of Patent Wood Working Machinery of every descrip
tion. Facilities unsurpassed. Shop formerJy occupied 
by R. Ball & co., Worcester, Mass. Send for Catalogue. 

AIIlust rat ect 
(),talog'ue. rent fleee. 

THI! POPE' 
I"\P&"CO' 

• BOSTON"" 
·J'I\ ..... ss· j 

The Scientific American. 
POPULAR SCIENTIFIC PAPER 
IN THE WORLD. 

Publl�h'ed Weekly, '8.20 0. Yenr; '1.60 Sill:: Mentlt •• 

This unrivaled periodical, now in its f'(n'ty-fil'st year, 
continues to maiutain its high reputation for excel1ence, 
and enjoys the largest circulation ever attained by any 
scientific publication. 

Every number contains sixteen large pages, beaut1fu11y 
printed, elegantly Illnstrated; it. preseuts in po.pu:ar 

a.deSQriptiTIIJl!eQ,dOt·t\}6woat noV8l.lIJ.t.we�ting, 
and 1mportant adv�'nce8.in Sciellc"e, Arts. and Manufac
tures. It shows the progress of the World in respect to 
New Discoveries and Improvements, embracing Machin ... 
ery, Mechanical Works, Engineering in aU branches, 

I Chemistry, Metal1urgy, ElectriCity, Light, Heat, Archi. 
tecture, Domestic Economy. Agriculture, Natural His
tory, etc. It abounds with fresh and interesting subjects 
for discussion, thougbt, or experiment; furnishes hun .. 
dreds of useful suggestions tor business. It promotes 
Industry, Progress, Thrift, and Intelligence in every 
community where it circulates. 

The SCIENTH'IC AMERICAN should bave a place In 
every Dwelling, Shop, Office, School,orLibrary. Work .. 
men, Foremen, Engineers, Superintendents, Directors, 
Presidents, Officials, Merchants, Farmers, Teachers, 
Lawyers, Physfcians, Clergymen, people in every walk 
and profession in life, will derive benefit from a regular 
reading of 'rHm SCIENTIFIC AMERICAN. 

Terms for tbe United States and Canada, $3.20 a year; 
$1.60 six months. Specimen copies free. Remit by 
Postal Order or Check. 

11lUNN & CO., Publishers, 
361 Broadway, New York. 

'X'�:JiI 

Scientific American Supplement� 
THE SCIENTIFIC AMERICAN SUPPLEM"NT is a sepa

rate and distinct publication from 'Tim SCIEKTIFIO AM-· 
ERICAN. but is uniform therewith in size, every number 
containing sixteen large pages. THE SCIKNTIFIC AM
ERICAN SUPPL1CMENT is published weekly, and includes: 
a very wide range of contents. It presents the most re
cent papers by eminent writers in all the principal de .. 
partments of SCience and the Useful Arts, embracing 
Biology, Geology, Mineralogy, Natural History, Geo
graphy, A rchreology, Astronomy, Chemistry, Electricity, 
Light. Heat, Mechanica] Engineering, Steam and Rail ... 
way Engineering, Mining, Ship Building, Marine En .. 
gineering, Photography; Techhnology, Manufacturing 
Ind ustrjes, Sanitary Engineering, Agriculture, Hortt ... 
culture, Domestic Economy, Biography, MediCine, etc. 
A vast amount of fresh and valuable information per
taining to these and allied subjects is given, the wbole 
profusely illustrated with engravings. 

The most important Engineering Works, Mechanisms; 
and Manufactures at home and abroad are represented 
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 SUPPJ9<MENT, both mailed 
for one year for $7.00. Address and remit by postal 
order or check, 

MUNN & Co., 361 Broadway, N. Y., 
publishers SCIENTIFIC AMERICAN. 
. '1'0 Jforeign SUbscl·ibel's.-Under the facilities of 
the Postal Union. the SCIENTIFIC AMERICAN is now sent 
by post direct from New York, with regularity, to sub·. 
scribers i n Great Britain. India, Australia� and all other 
British colonies i to France, Austria, Belglum,"Germany. 
Russia, and all other European States; Japan. BrazlJ. 
Mexico, and all States of Central and South Amer(ea. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gol:l,'-for SCIENTIFIC AMERICAN, ope year; $9, gold. 
for both SCIENTIFIC AMERICAN an� SUPPLEMENT for 
one year" This includes postage, which we pay. Remit 
by postal order or draft to order of 

MUNN & CO" 361 Broadway, New York. 

PRINTING INKS. 
'rHE "Scientific American" is printed with CHAS. lli'!EU JOHNSON & CO. 'S DIK. Tenth and Lom.· tmrd Stl. PbUa., \lnd 47 Rose St., opp. Dua:1e St., N. Y 
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