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Inside f'aae, each jnsel'Uon _ .... 7:) (>'>lI1M It line. i 
IIncli; Pnae, each hHHH'tioll .... - $1.00 a line. I 

(Abnut ei!{ht words to a line.; 
I'Jlgravings may head advertisements at the same rate 

per line, by mea8urerr'4flt, a8 the letter pres.. Adver
tisnnents must be received at publication ojJl6e as early 
as Thursday morning to appear in next issuo. 

KORTING UNIVERSAL 
INJECTOR 

FOR BOILER FEEDING. 
Operated by one handle. 

"I{{ WILL LIFT HOT WATER. 
11114, PQSITIVF ACTION GUARANTEED UNDER 

88 ALL CONDITIONS, 

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

OF FICE'S AND WAREROOMS: 

Philada'/i12tb & Thompson sts. j New York, 109 Liberty 
Boston, '1 Oliver St. Street. 
Augusta, Ga., 1026 Fenwick St. J)enver. Col .• 438 Blake 
San Francisco, CaL,:.!. Califor- Street. 

nia Street. Chinago, IlL. 204 Lake St. 

For Factories, }1'oundries, Warehouses, BailOM Build-
���, �ri�ti�i1g

C��n��;S'c���l��ga�i�£c��: �be��; 
, coated felt, and a Manila lining, water-proofed and com-
f::�:� jlt\� s�p�ll�!�:adyfi��b�;e ��ei;lls ��s:�P�l�= 
2(i,lsQUa.re feet, packed'in cases suitable for shipment'to 
1111 »arts of the world. It is adapted for steep and flat 

rpg,f:� c:!! <£!�:!��i���t�li��lb;���t
o�:� as much as 

Asbesto� Roof Coatin ... and Ceu..,,,t for Pre. 
-sel'ving u,nd Itepnit'illfl Roofs. 

A!'SBE!'S'I'OS BUILDING FEI.T. 
This Felt is composed 'entirely o.f Asbestos, and is 

strictly fire-proof. ]�or use under floors, shingles, 
weather-boards, &c. 

Asbestos Boiler Coverings. 
Asbestos J�ocomotive Lugging-. 

Asbestos alld Hail' Woven Felt. 
Asbestos Liniu:;r Felt. 

ASBESTOS PIS'l·ON·ROD P ACKH\G. 
ASBESTOS WICI� PACKING. 

Asbestos lUiH.Boal'll and Sheathing. 
Asbestos Gaskets, Rings and Washers, A sbestos and 

l��exs�:rt� sap?as¥tgt�io���£�����l����r�f�dcJat�:: 
Gasket and Retort Cements, Fire-proof Paints, &c. 
DE SCRIPTIVE PRICE LISTS AND SAMPLE S SENT FRE E. 

H. W. JOHNS M'F'C CO., 
Sole Manufacturers, 81' Maiden Lane, New York. 
175 Randolph St •• Chicago. 170 N. 4th St .• Philadelphia. 

Billiter House, London. 

BB.:J:GIr:El:T. CL:E.A.:EC. 
guaranteed in all cases, at low .iili!iil'l"lT'ir.ili-:rmiiili 
cost, and in quantities from 5 
�d�'p\�� '� �l�ft�r if����:: 
Hotels: Asylums, Hospitals, 
}-"actones, Mills, Boilers, 
Steam Boats, Water Works 
in Towns. and Cities. 

I CHICAGO. 
,,,-/<1 

[MAY 2, 1885. 

'VV DII:. .A.. :EI: .A.:EC.:EC.:X IS, 
Providence, U. III (Park St.), Sixminutes'walkWestfromstBtion. 

Orhrlnal and Only Builder of the' 
HARRIS -CORLISS ENCINE 

I With Harris Pat. Improvements, from 10 to 1,000 H. i'. 
�� ..... ����������������������������������������� Send for copy Engineer's and Steam User's 
----... --- Manual. By .... W. HilI, M.E. PrlceSI.25. 

RUBBER BEL TINe, PACKINO, HOSE, 
AND ALL OTHER KINDS OF 

R.UBBE.Fl. G-C>C>DS, 
F OR 

MECHANICAL AND MANUFACTURING PURPOSES. 
'l'he Lara-est and [Uost Extensive Mannfactnrers in America. 

THE GUTTA PERCH A AND RUBBER MFG. CO., 
New York, Cbicago, �an Francisco, 1.'oronto. 

RACTION ENGINE. 
The only 8team service suit

able for rapid and economical 
transportatIOn; always ready 
and reliable. 

F. &M. DEPT .. 
HARRISB URC CAR M FC. CO., 

Harrisburg, Pa., U; S. A. 

CRATEFUL-COMF ORTINC. 

EPPS'S. COCOA. 
BREAKFAST. 

���ln
a tc��o:eg!tf�s

wJl�e �slIg� ����!t�t!�ri:h�g� �y a careful application of lh e fine properties of well-
�:b1��e'!,;�oc�"def;�at!rf-�::,;'re�ro;����a�:�Rl��k�:; 
save us manY,heavy doctors' bills. It is by the judicious 
use of such articles of diet that a constitution may be 
gradually built up until strong enough to resist every 
tendency to disease. Hundreds of subtle maladies are 
floating' around us, ready to attack wherever there 1B a 
weak point. WI' may escape many a fatal shaft by keep
Ing ourselves well fortified with pure blood and a prop
erly nourished frame.' '-Civil Service Gazette. 

Made simply with boiling water or milk. Sold only in 
half-pound tins by Grocers. labeled thus: 
JAMES EPPS & CO., Hommopathic Chemists, 

London, England. 

IT PAYS to sell our Rubber Stamps. Free catalogue to 
_ Agents. FOLJAMBE & co., C leveland, O. 

SHIPMAN STEAM ENGINE. :J? :EC. :x C :E IS 
A BOAT AND STATIONARY £NCINE. 

No skil1ed attendant required! Safe frolI1,ilre and 
explosion! No expense when engine stops 1 

':'-Steam In FIVE mlnutes.-
Runs ten hours on less than 3 Gallons of Kerosene. See 

ill:witra.ted. article in this paper, September 13. 

. Including crating, and free deliv
ery on cars or to expreSE com pants 
otlice from anyone oj our ageD(11eS 
or factories. 
ENGINE No.l,HtoYz H.P ••• $100 

" No, 2, full 1 ti.P •••• 125 
No.3Jfu1l2 H.P •••• 175 

WITHERBY, RUGG & RICHA RDSON. Manufacturers 
of Patent Wood Working Machinery of every descrip
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Ball & co .. Worcester. Mass. Send for Catalo!{ue. 

WORK SHOPS 
WITHOUT STEAM POWER 

W. F. & Jno. Barnes Co •• 
Rocktord, III. 

Address No.  1999 Main St. 

TEL ESC 0 PES 11h��!���ki:a1'fJ:t:8'f;;k�:;:, 
Opera Was,es.Microscopes. \\7. H. WAI,lUl!>\t.}:Y 
&; CO. successors to R. & J. Beck, Philadelphia. pFIllustrated Price J.ist free to any address. 

The Scientific American. 
THE MOST POP·ULAR SCIENTIFIC PAPER 

IN THE WORLD. 
Illust

l�:::l�t �;���o!:�s 011 P"bl1shed Weekly, I)IS.20 a Year; $1.60 Six Menth •• 

THE BUILDERS OF ALL DESCRIPTION OF 

. Wilmington, Delawlll·e. MMHINtRYU�tD �YMANUrA�TURtR� �rpAP�R. PUSEY &. JONES CO. 

WOOD, TABER &. MORSE� 
Eaton, Madison Co., N. Y., 

MANUFACTURERS OF 

SPEAKING TELEPHONES. 
THE nmRICAN Imu. 'U:I.I,PUONE t:OnIPANY, 

W. H. FOBBES, W. R. DRIV"R, Trow. N. V AlL. 
President. Treasurer. Gen. M amger. 

Alexander Grabam Hell's patent of March 7, 1876, 
�f;3i�� 1:1�r���E��l o�OC:�t�rie¥ef��ii6��:'�iia��1�t 
the :voice of the speaker causes electric undulations 
corresponding to,the.words spoken. and wbich articula. 
�g�S&���:i����� �:��t�nsg�ggsU ��. tt;c�r��\j;:i 
p� :��?�i�:%i��� tza��Jf�at,.r��e':;���i�fn�� i�ihc�ab�� 

This unrivaled periodlCal, now in its forty-first year, 
continues to maintain its high reputation for excelJence, 
and enjoys the largest circulation ever attained by any 
scientific publication. 

Every number contains sixteen large pages, beanttfulJ.y 
printed, elegantly illustrated j it presents in popular 
sty Ie a descriptive recQrd of the most noveL interestmg, 
and important advances in SCience, Arts, and .i.Vlanufac
tures. It shows the progress of the World in respect to 

I New Discoveries and Improvements, embracing Macl!tn .. 
ery, Mechanical Works, Engineering in all branches, I Chemistry, Metallurgy, ElectriCity, Light. Heat, Archii tecture, Domestic Economy, Agriculture, Natural His
tory, etc. It abounds with fresh and interesting subjects 

! for discussion, thought, or experiment j furnishes hun
dreds of usefJll Buggestions for business. It promotes 
Industry, Progress, Thrift, and Intelligence in every 
community where it circulates. 

The SCIENTIFIC AMERICAN should have a place. in 
every Dwelling, Sbop, Office, S.chool, or J.tibrary. Work
men, Foremen, Engineers, Superintendents, Directors, 
Presidents, OffiCials, Merchants, ]'armers, Teachers, 
Lawyers, Pbys1cians, Clergymen, people in every walk 
and profession in life, will derive benefit from a regular 
reading of 'J�IDl; SCIENTIFIO AMERICAN. 

Terms for the United States and Canada, $3.20 a year; 
$L60 six months. Specimen copies free. .Remit by 
Postal Order or Check. 

IUUNN & CO., P ubli.bel·., 
361 Broadway, New YOl·I,. 

':J:'�E 

Scientific American Supplement. 
Our }\llters are ·simple in 

construction and O-peration, 
wil1 stand any presslfre, the 
1l1tering material is, imper
ishable, and can be cleaned 
��::'°e�e�t�alPy ;::�Vin���i PORTABLE AND AGaICULTURAL 

cuit on final hearing in a contested case, and many in_ 
junctions and final decrees have been obtained on them. 

This comJ?any also owns and controls all the other 
m�1¥:oF6�1��W�\���. �d���e�ison, Berliner, Gray, 

THE SCIENTIFIC AMERICAN SUPPLl;l\IFjNT is a sepa
rate and distinct publicatlonfrom 'J'HW SCIENTIFIO AM
ERICAN. but is uniform therewith in Size, every number 
containing sixteen large pages. THE SCIENTIF IC AJ\!
ERlCAN SUPPLI�MENT is published w eekly,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, Archreology, Astronomy, Chemistry, ElectriCity, 
Light. Heat, Mechanical Engineering. Steam and Rail
way Engineering, Mining, 8hijJ Building, Marine En. 
gineering, Photogrllphy, Techhnology, Manufacturing 
lndustries, Sanitary Engineering, Agriculture, Hortt .. 
cultul'e, DomestiC Economy, Biograpby, MediCine, etc. 
A vast amount of fresh and valuable information per_ 
taining to these and allied subjects is given, the whole 

�g."Iir!i:'s l���pe��Ac:�l��� Steam. E:coines ready for a 15,000.000 gallon g 
plant. Sendfor Circular,stat- Of the highest standard, in every respect, of materials 
mg paper you saw advertise- and workmanship. Were pioneers in the manufacture of 
ment in, to Pructically Portable Steant Engiues, 
'l'HE NEWARK FIJ.TEItlNG COMl'ANY, thl�,;::�tfrg�'ih�\I)'e"s�lii'i��!rs,ba��diri'�I!etli:stb:!n'i::� ___ - 1 -41 - C-O -M -M-E-R-CE -S-T-.,-N-E-W-A- R- K-.-N-. -J-. - - __ : �tt<;i���f�!igig:�s�:i:�£��l�"ee:c�Tt�������t:k���: ship, simplicity of design, and capacity of power. For a 

quarter of a century have maintained their manufacture 

?er:�biE��se po�tr!:l��: t�it-:��1ri%, °a��p��Y:{�;iiems 
can be �rocured airectly Dr through the authorized 
agents of tlJe comnany. 

All telephones obtained except 1rom this company, or 
its aut hOrized licensees. are infringements, and the 
makers. sellers. and users will be proceeded against 

Information furnished upon ap-plication. 
Address all communications to the 

AlllElUCA N BEI.I. 'l'EJ.li;l'UONE <:OMl'A N 
9.'i llUII, Stl·eet. Boo lOll, Illaos. PATENTS. 

MEHSRS. MUNN & co . . in connection with the pub. 
hcatipn of tne ScIENTIFIC AMI�RICA.N, con tinne to ex
amine Improvements, and to act as Holicitors of Patents 
for Inventors. 

'l'he Standard Portable and Al'ricnltnral Engines 
of the world Descriptive circulars sent on application. 
Mention this paper. .. CI k' St I C � R b Wh 1 ,profusely illustrated with engravings. ar s ee asell nn er ee I The most important Engineering Works. Mechanisms, 

In this line of busines8 tbey have had fortll years' 

experience, and now have unequaled facilities for 
the'preparation of Patent DrawiIlgs, Speciflcat.ions, and 
the prosecntion of Applications for Pal,ents in the 
[;nited States, Canada, and Foreign Countries. Messrs. 
Mmm & Co. also attend to the preparation of Caveats. 
Copyrights fo< Books. Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. All business 
intrusted to them is done with special care and prompt
ness, on very reasonable terms. 

A pampille.t sent free of cbarge, on application, con
taining full information about Patents and how to pro-' 
cure them.; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals. Reissues, Infringements;As
signments, Rejected Cases, Hin,ts on the Sale of Pa� 
tents, etc. 

We also send. free OF charge.·a Synopsis of Foreigll 
Patent Laws, showing the cost and method of securing 
patents in all the prinCipal countries of the world. . '  

MVNN &; (JO.� S()iteitors of Patents, . '  361 Broadway, New York. 
. BR.A.N.QJ;l Ol!'FICE,.,..Corner of F aud. 7th Streets, 
WasmIlgWll, D. C. ' 

VO]�NEY W. MASON & CO., 

FRICTION PULLEYS CLUTCHES and ELEVATORS. 
FOR ROLLER SKATES. and Manufactures at home and abroad are represented 

For use iIi dwellin!{s, public halls. and described In tbe SUPPLEMENT. 
Will notchip or injul'e common Price for the S[)PPLEl\'iENT for the U nited States and 

I (Box L:roiseleSWi�(rs�l')·�o�!:S��t. Canada. $5.00 a year, or one copy of the SCIENTIFIC AM-
l'ItOVIllENCE, It. I. 

The Best in the World. 
We!make the Best Packing that can be made regardless 

Of cost. Users will sustain us by calling for the "JEN
KINS STANDARD l't\CKING." 

Our H Trade Mark H is stamped on every sheet. None 
genuine unleSs so stamped. lr Send for p'rice List" B." 

JENKINS BROS., 
'1 John' Street, N. Y. 1'9 Kilby Street, Boston. 

Portable Storage Batteries 
POCKET SIZES. FULLY EFFICIENT. 

90 Per ·Ce:o.1i. of O'U.rr,e:o.'t :E1..e't'U.r:o.ed.. 
SEND FOR CIRCULAR. 

EltICAN and one copy of the SU PPLEMENT. both mailed 
for one year for $7.00. Address and remit by postal 
order or check, 

lUUNN & Co .. 361 Broadway, N. Y., 
Publishers SCIENTIFIC AMEn,IOAN. 

'1'0 Foreign Subscriblll's'-:llnder the facilities 0 r 
the Postal Union. the SCI E"TIFIC AMERICAN is now sent 
by post dlr'ect from New York, with regularity, to sub
scribers in Great Britain. India. Australia, and all ot,her 
British colonies; to France, Austria, Belg'ium, Germany. 
Russia, and all other European States; Japan. Brazil. 
Mexico, and.all States of Central and South America. 
Terms,:when sent to foreign countries, Canada excepted, 
$4, gold, for SCIENTIFIC AMERICAN, one year; $9, gold, 
forboth.SCIENTIFIC AMF..RICA N and SUPPLEMENT for 
orie year. This includes postage, -which we pay. Remit 
by postal order or draft to order of 

MUNN &; CO., 361 Broadway. New York. 

Constant Current Electric Storage 
eo :J3E1:EJXl:v.tAN S'l:'�:El:Elr.t'. 

PRINTING INKS. Company, 'f. HE "Scientific American" is pIiIl'ted with CRAB. 
ENEU JOHNSON & CO.'S INK. TenthandLom. 

bard Hre. Phila., and 47 Rose St., opr. Duane St., N. Y 
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