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Inside l»,tge. end. hlset'lInll - _ .. , ;)cent. R line. Dnc": Pfl�e, ench lJlseJ,tinll .. - .. $l.UO lL line. (koout eight words to a line.1 
BLAKE'S IMPROVED PIPE HANGER. TH�AM�nI�AN��LLT�L�rH�N� ��. 

E'ngravings may head adver ti'ements at the same rate 
per line, by mealmrernent. a the letter '[)1'e88. Adver· 
tisements must lie received at pulilication office as early 
as Thursday morning to appear in llewt issue. 

JI. W.'JOHNS1l 
*SA&£<STO'SlC 
Roofing, Building Felt, 

Steam Packings, Boiler Ooverings, 
F ire Proof Paints, Cements. Etc. Samples and Descriptive Price Lists Free. 

H. W. JOHNS M'F'G CO" 87 MAIDEN LANE, N. Y. 175 Randolph St" Chicago) 170 N. 4th St .. phlI.rl.I"h1 

ALLE -- __ E:� CASTINGS FF\� SPECIAL <RNS 
� . =--ABL AND FINE GRAY IRON ALSO STEEL 

�O-cVLIN '·C-O fINETINNINGJ�PA-
N
- pf\!fc-,o; A� L.. lA; FINtSHING. NING - .. -, ,I rHOM LEHIGH AVE � AMERICAN ST PHILA AN[)'"J, 

[C E-HOUS E AND REFRIGERATOR. Directions and Dimensions for construction, with one Illustration of cold house for jlreserving fruit from season to season. The air is kept dry and pure through­out the year at a temperature of from�" to 36". Con­tained in SC'IENTIFIC AMERICAN SUPPLEMENT No. 116. Price 10 cents. '1'0 be had at this office and of all news­dealers. 

Wnte for Circular and tell us what you want. B. W. PAYNE & SON. Drawer 1004. Elmira, N. Y. Or address our New York Office. Eastern Agent\-Hn,L, CLA RKE & CO., Boston, Mass. 
ge�� ��r�����u:;�iCal Boiler will not prime. No dan-
NATURAL GAS.-A PAPER BY C E. Hp,queJnbourg. discussing the Illuminating PQwer and 
���ri�:�ecC::n�:t�:gl f:ss��������e1�i�Il�� W�� PLEMENT. No 411. Pricp, 10 cents. To he had at this office and from all newsdealers. 
TELECRAPH • Instruments, Batteries, Magnets. Wire, Electric Bells, and Electric Apparatus and Supplies of every description. Large illustrated catalogue mailed free. Manual of Tele-
WoaJ�I:���ti�t:���i����a��:t:::t�n:n��3:e�f.era-

oJ. H. Buunell &C".,106& 10SI,ibertylSt.,N .Y. 

FO R SALE TwoH. P. otto Gas Engine; perfect 
• condition; cheap. Address P. O. 

Box 88. Newark. N. J. 

KLEIN, SCHANZLlN ", BECK.E as J;rankenthal, Palatinate. 
·"FD.TER ''"PRE8SE'S� 

in mON and in WOOD. for every known purpose. . 
lItANY YEARS' SPECIALTY. 

284 Supplled to ONE flbewlcal Work .. 

Price LI.to Gratll aDd Free of Pootalre. 

SANITARY EXAMINATION OF DRINK­
��d 'h��r ;;;;Bletf.?hf.· RTtJ:e,:�d ����d��p�fca'n'�: Nitrates and Nitrites. J..ead and iron. Test for lead. Tests for organic matter. A valuable paper. Contained in SCIE�TIFIC AMERICAN SUP PLE !\fEN'T. No. 462. Price lJ cent". To be had at this office and from all newsdealers. 

S�L��NOBLEHALL�CO ,i(;;;�����:'..-' So( ER/£. PA. S � � E:P�OPR.IE:iOI\ 
TO At:LfABL£ AGU .. TS &-MANUFACTURERS 

IT IS THE CJlEAPEST AND BEST HANGER 

IN THE MARKET. 

It savesmanv expensive Blacksmiths' Jobs. Can be attached to pipe when in position. Expansion always provided for. Cheap because it is simple. Pitch lines of mains easily obtained. No troublesome screws to adjust. 
:TENXJ:NS BE.OS., SOLE ...&!:..GEN'J:'S, 

11 JOHN 8'!'., NEW YORK. 13 SO. FOUR'l'H ST., PHILA. '9 liII.BY ST., BOSTON. 

Address JOHN A. ROEBLING'S SONS Manufactur­er�, Trenton, N. J., or 117 Liberty Street., New York. \vheels and Rope for conveying power long distances. Send for circular. 
SAWS r,.':::t��m��o ��ri'd'{i:tt�& SAWS full address for a copy of Emerson's or Book A of lSA WS. We are first to introduce NATUR- A AL GAS for heating and tempering Saws 
W��t;���ea::ke:e":' �E�J,'u!:p��vt�gre��e,:� W prices. Address S EMERSON, SMITH & CO. (Ltd.), S Beaver Falls, Pa. 
PIPE OOVERIl\T..@. VELOCITY OF ICE BOATS. A COLLEC-

SPECIA T. FE LT FOR ICE HOUSES. Fireproof Non-conducting Covering'S for Steam Pipes, BoIlers, and ull bot surfaces. Made in sections three feet long. Easy to apply. .\sb es,us ltlateriols­Fiber, lUillboa.·" Packiu!!! au" Cement. 
CHALMERS-SpENCE CO. 419·421 Eighth lSt., New York. 

STEAM ENGINES. Horizontal and Vertical. 
nredll'ing Machinery. 
Flonr. Powder, Sl at e and Flint lUillIUachiue.·y, Tu r· bine W ater Wheels. 
York MfgCo., York,Pa,. U. S.A. 

AU lS 'l'It A L I A. A mericn'!, Mauufacture.·s 
rit�:�:t!O��Ii��::::'��y t:��., ����:l��a����-
28a Basinghal1 St., London, E. C .• and at Sydney and Melb�urne. 

tion of interesting letters to the editor of the SCIENTIFIO 
�:':��it;,��e ��:is�'h� ott tfse �t:�dty'��e �:':A"' �t faster tban the wind which propels them. Illustrated with 10 explanatory diagrams. Contained in SCIENTIFIO AMERICAN SL'PPLEMENT, No. 214. Price 10 cents. To 
be had at this Office and from all newsdealers. 

CI1DII7" O(D(I'Ii'�TI� AND CLAY RETORT,S ALL SH�ES 
If �11�6 !Q��"�U". -= BO RGNER & 0 BRIEN.-=--

23 "-" ST, ABOVE RACE. PHILADELPHIA 

Telegr�h and Eloctrical 
Medical Batter:!l�fe&'fs;E1§dels. Experl. mental Work, and fine brass castings. Send for catalogue C. E. JONES & BltO. (lineioaatl, O. 

li;.iaimportant to us that you mention this paper. 

Van Duzen'8 Pat. Loose Pulley Oller 

HA S Highest Indorsements, Enviable Reputation, Scientific Pedigree. A two years' test by conseTVative manufacturers of national repu� tion has shown it to be the on/.y per­
fect Lubricator jor L008e PuIle!/8 ·In nse. Prices very reasonable. Send for our u catalogue Number 55." V AN DUZEN & TIFT, Cincinnati, O. 

SHEPARD'S NEW $60 
Screw·Cutting Foot Lathe. 

Foot and Power Lathe� Drill pressesChU�\'{.�lt�'Xrelt. J;��t . DO�� 1�::'y�rsL:t�;,s on 
��������";foJr!� cat�orr:is1�� utfits 

AddressH. L. Shepard, Agent. 134 E. 2d St" Cincinnati O. 

ICE. REFRIGERATING and . 'Ventilating Ma"hlnes. JaI-mans Patent. YOllK MFG, . CO., Yorl<, Pa. 

FOE. :lSSS. 

The Most Popular Scientific Paper In the World. 
EST ABLISHED 1846. 

� Circulallon Larger than all Papers of its Class Combined. 

95 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

Thetransmission of Speech by all known 
forms 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 its licensees responsible for such 
unlawful use, and all the consequences 
thereof. and liable to suit therefor.. 

SHOEING HORSES.-ABSTRACT OF A paper by Secretary Russell. of the Massacbusetts State Board. of Agriculture,�iving somevalullble hints on the proper method of shoeIng horses. Contained in S (' I EN­TIFIC AMEUlCAN SUPPLI<MENT. No. 461. J'rice 10 cents. To be had at this office and from all newsdealers. 

-----------------------------
THE DESIGNING OF ORDINAR Y IRON HIGHWAY nRTD(�ES. 11lustrated by Numerous Engravings and 7 Folding Plates. Showing Bridges ActuallylConstructea, and Giving Their 
f.lT�IJ�W1bri�ZJ�°c.\t.i.��i�c:,a�t;�E. PT\';:':�r�co!: plete index will prove of great convenience to both 
�������s tggr:��i�e(JNNu�ct�,��lIr:6'a��!��::{r ���: 

SEBASTlA.N, lIlAY & CO.'S. 
IMPROVED $60 

Screw Cutting Lathe. 
to��sil�ih�!Olo���� ��r���f. Drill Presses, Chucks, Drills, Dogs, and machinis·.s' and ama­teurs' outfits. Lathes on tTia/� Catalogues mailed on appli� cation. 161i We8t 2d l'treet, Cincinn ati, Ohio. 

ELECTRIC CONVEYORS.-DESCRIP-tion of two ingenious systems for the electriC carriag'e of .mall packages. Illustrated with 13 engravings. Con­tained in SClENTIFlC AMEHICAN SUPPLEMENT, No. 464. Price 10 cents. To be had at this office and from all newsdealers. 

THERAPEUTICAL EFFECT OF THE Internal Administration of Hot Water in the Treat­ment of Nervous Diseases.-By Ambrose L. Ranney, 
M.D. Rules for administration. The effects of the treatment. Theory of the action of hot water. Points in its favor. Conclusions. Contained in SCIEl\'TIFIC AMERICAN SIJPPLEm;NT, No. 46:�. Price 10 cents. To be had at this office and from all newsdealers. 

ERICSSON'S 
NEW CALORIC 

PUMP-ING ENGINE, 
FOR 

Dwellings &; Conntry Seats 

�=�\ I x�:gfu�'� s!1�i 
Delamater Iron Works, 

c. H. Delamater & Co., Proprietors. 16 Cortl andt Street, 
New York, U.S.A., 

REPAIR OF BOILER TUBES.-BY 
r..a1i �'l,���l�o! �r�:;'��:I;'��E':;ut ���e�� r= 
lr�:fr".:r..�u�M,n ln�':!e,:,d d:�t.t�:.f l:: �lgf:,aA�c 
���:t��t �lii:�Jl'i:;':id /:gin 1��;'w��ei� cents. 

Only $3.20 a year, including postage to United States and Canada. A N.EW HYDRAllLlC MOTOR.-FULL description, with nine illustrative figures, of a nove� 
�D/L �. �.&JR.JR.XS. 

l'rovJdence. n. I. (IJlark 8t.) SixminuteB'walkWestfromst&tion. $4 a year, including postage to all countries in the Postal Union. �bd::'�����s��: iS<'5gnfa1n�.f\nY��E�':IF�ltr�\?::](\'l'� 8UPPL"Ml<:NT;No. 463. Price 10 cents. To be had at tbis office and from all newsdealers. Ori'dn al and Only Builder of the 
H ARRIS-C ORLISS ENC I NE, With Harris' Pat. Improvements, from 10 to 1,000 H. P. 
Send for copy Engineer's and Steam User's 

Manual. By ". W. Hili, M.E. Price' I .25. 
MENTION'Ull8 PAPEB. 

PATENTS. MESSRS. MUNN & CO., in connection with the publi­cation uf the SCIENTIFIC AMERICAN, continue to ex­amine improvements., and to act as Solicitors of Paten:ts for Inventors. In this line of business t.hey have had forty year.' .ex­
perience, and now have unequaled faciliUes for the prep-

Thill wl�ely c�rculated and splendidly illU8-1 reaaing. It is promotive of knowledge and progress in trated paper 's pubhsbed weekly. Everynumber COn· every community where it circulates. .' tains sixteen pages of useful information and a large number of original engravings of new inventions and One copy of the SCIENTIFIC AMERICAN and one discoveries. representing Engineering Works, Steam copy of the SCIENTI�IC AMERICAN SUPPLEMENT (see 
Machinery, New Inventions, Novelties in Mechanics, prosp�ctus below) Will .be sept for one. year, postage 
Manufactures, Chemistry, Electricity. Telegrapby, prepa,d, to any subseflber In the Umted States. or 
Photograpby, Architecture, Agriculture, Horticulture, Canada, bn rece'pt of lIeven dollarll by the pubhsh. Natural History etc. ers. 

, 
The saCellt way to remit is by Postal Order, 

All Clallllea oCReaderll find in the ScIENTIFIC Draft, or Postal Note. Money carefRlly placed inside AMERICAN a llopular resume of the be8f�cientific infor- of enV<'l'opes, securely sealed, and correctly addressed, ml\tion of tbe day; and it is the aim of tbe publisbers to seldom goes astray, but is at the sender's risk. Ad· present it in an attractive form, avoiding as mucb a dress a1l1etters and make all orders, drafts, etc., pay­possible abstruse terms. To every intelligent minds able to this journal affords a consant supply of Instructive MUNN &: C o., 361 Broadway, New York. 

� . ,.� ... ... 

arRtion of Patent Drawings, Specifications, and tbe 
Thla Is a distinct paper from the SCIENTIFIC the Sciences, Arts, and Mechani<;al Engineering. This prosecution of Applications for Patents in the United AMERICAN, but it is uniform in size with it, every num· paper contains no advertisements. states, Canada, and Foreign Countries. Messrs Munn & ber contaming 16 octavo pages. The SCIENTIFIC Co. also attend to the preparation of Caveats, Copyrigbts AMERICAN SUPPLEMENT em braces a very wide range of Prlce-$5 a year, in advance; or one copy of the 

f B k L b I R' .Ass' t d R t contents, covering the most recent and valuable contri. SCIENTIFIC AMERICAN (see prospectus above) and one or 00 S, a e S, Clssues, 19nmen s, an epor s butions in Science, Mechanics, Architecture, and copy of the SCIENTIFIC AMERIUAN SUPPDEMENT both on Infringements of Patents. All business intrusted to . f t f th Id E ma,'led for one year for $7, payment in advance to the Engineermg rom every par 0 e wor . very num-them is done with special care and promptness, on very ber contains several illustrations, consisting in part of pu Nisbers. Remit by mail and address reasonable terms. important engineering wor1<B, in progreSl or completed, MUNN &: CO., A pampblet sent free of charge. on application, \'On. botb at home and abroad, architectural views of and 
Publishers ScientifiC American, taining full information about Patents and how to pro- plans of new public buildings> handsome dwelling cure them; directions concerning Labels, Copyrights. houses. cheap cottages, househola furniture, etc. 361 Broadway New York. 

DeSigns. Patents, Appeals, Reissues, Infringements, As- Tranalatlona from Frene-h, German, and other rr MJJNN & Co. have obtained fortJielrchents, 
slgnments. Rejected Gases, Hints on the Sale of Pa- foreign journals, accompanied with illustrations of 8ince establishing their Agency in 1846, more than one 
tents. etc. Grand Engineering Works; also of Naval and Mechani- hundred thousand patents. 

We also send, free of charge, a Synopsis of Foreign Pa- cal c.onstructions of magnitude, projected, progressing, No other Patent Agency has better facilities for 
tent Laws, showing the cost and method of securing and completed, at home and in all countries abroad. ��r:i:,tf:.tents, trade marks, copyrights, etc., cheaply 
patents iu all the principal cQuntries of the world. . The m0!it Important l{apersread at S«Ien- .Inventions examIned and advice as to patentability 

MTJNN &: CO., Solicitors of Patents, ���c ;;llb:,f���� �� �ebeJ�I��T��gt X��:��'::Ig�-- g'�����se ,:'�t��:!aei'n the United States, Canada, and all 361 Broadway. New York. 'PLEMENT. This paP\lr when preserved and bound, forms other countries on the best terms. BRANCH OFFICES.-No. 622 and 624 F Street. pa-l a most useful encyc!opredia of information, and pre- Pamphlets of information on obtainin!l Patents in this clfic Building. near 7th Street. WashIngton. D. C. sents a complete history of the progress of tbe times in country and abroad sent free on application. 
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EPPS , S 
CRATEFUL-COMFORTINC. 

C OC O.A 
BOILER TUBES.-=-A VERY USE FUL table, giving the drau£tbt area and heating surface of the various sized boiler tubes and fiues in use. Con­tained in SCn}NTIFIC AMERLCAN SUPPLII:MIGNT. No. 461. Price 10 cents. To be had at this office and from all newsdealers. 

BARREL, KEG, 
HOGSHEAD, AND 

Stave Machi nen 
Over 50 varieties manu f actur e d  by 

E, & B. HOLMES, 
- ROUND/NC. Bu1falo, N. Y. 

CHOLERA.--ABSTRACT OF A PAPER by Dr. F. H. Hamilton. presentin!(the variobs facts tbat are absolutely known about AsiatiC cbolera. Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 411. Price 10 cents. To be had at this office and from all newsdealers. 
PRINTING INKSa 'rHE "Scientific American" is printed with CHAS· ENEU JOHNSON & CO.'S INK. Tenth and Lom bard Sts. Phila. and 47 Rose St., opp. Dua.lC St., N. Y. 
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