
Inalde PUlle, each ins.eJ'tioll • __ 7!) PfOnrt'R line. 
lIacl. l'aKe, ellcl. inl\el'tioll • • •  $1.00 a line. 

(About eight words to a Ii. 
Mtgravings may head �tisements at the same rate 

per line, IJy measurerr.4lt, as the letter pre86. Adver
tisements muat be received at publication office as early 
as Thursday mOf'Tling to appear in next issue. 

KORTING UNIVERSAL 
INJECTOR .jT���p���:R�;B�t�O��ILER FEEDING. 

;;; by one handle, 
LIFT HOT WATER. 

POSITIVE AC TION GUARANT EEO UNOER 
ALL �ITION8. 

ENT FOR VARYING S�M PRESSURE. 
WILL UFT WATER 25 FEET .  8ENO FOR OE8CRIPTIVE CIRCULAR, 

OFFICES AND WAREROOMS: 
Philada.,12th & Tbompson StS' 1 New York, 109 Liberty 
Boston. b'l Oliver St. Street. 
ta�W;:n�c�,�������. n�r,Y,,�'i. Col., 4B8 Blake 

nla Street. \ .' Chlcago,Ill.,204 Lake St. 

AsbesloM Hot IUast Cement F elting, 
Asbestos Ai.- (1halllbel' Covel'hur, 

A8belr:�e!�;:,�o:�(�iH�1�.I�!��'n 
We also manufacture Asbestos CLoths, Asbestos Cord, 
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SheathlDg �'elts, Etc., also tbe StaDdard 
ASHES'J'OS ROOFING 

LIQUID PAINTS, PURE COLORS, E'I'C. 

DESCRIPTIVE PRICE LIST AND SAMPLES FREE. 
H. W. JOHNS M'F'C CO., 

8" Mai den Lane, New York. 
115 Randolph St., Chicago. 170 N. (th St., Philadelphia. 

'Billiter House, Billiter Street, LODdoD. 

WITflERBY, RUUU & RICHARDSON, MaDufacturers 
of Patent IV ood WorkiDg Macblnery of every descrip. 
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Ba.1 & Co., Worcester, Ma... Send for CatalOgue. 

PATENTS. 
ME:SSRS. MUNN & co .. in cODDectioD willi the pub. 

lication of lae bOIENTI'FlC AMI�RICAN. continue to ex .. 
amiDe ImprovemeDts, aDd to act as :SoliciLors of PateDts 
for IDveDtors. 

In this liDe of business they I,Bve hadfortll years' 
ea:perience, aDd DOW have unequaled facilities for 
the preparatioD of PateDt DrawiDgs, SpecillcatioDs, and 
the prosecution of ApplicatioDs for Pat.ents iD the 
Gnited States, CaDada. aDd Foreign COIIDt.ries. Messrs. 
MUllD &; ('0. also.atteDd 10 tile preparation of Caveats, 
Copyrights fOf Books. Labels, Reissues, Assignments, 
aDd Reports OD Infringement.s of Pat.ents. All busiDess 
iDtrusted to Ihem i8 done with special care tlDd prompt
ness, on very reasonable terms. 

A pam pillet seDt free of charge, 011 application, COD' 
taining full iDformatioD about l'atents and how to pro. 
cure them; directioDs cODCemiDg Labels, Copyrights, 
Designs, PateDts, Appeals. Reissues, Infringements, As· 
lignments, Rejected Cases, HiDts OD the Sale of Pa· 
tents, etc. 

We also send. free 0' cha1'!l�. a SYDOpsis of Foreign 
PateDt Laws. showiDg the cost aDd method of securlDg 
pateDtS in all the princi pal counLries of the world. 

lDVNN '" CCl'OOr'B����'::� 3:�P;;,�t�t., BRANCH OFFI CE.-Corner 01 F and 'llh Streets, 
Waehingi.oll, D. C. 
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JENKINS BROS.' VALVES .. CABINET WOODS 

Gate, Globe, Angle, Check, and. Safety. 
MANUF ACTURED OF BEST STEAM METAL. 

Are tbe acknowledged staDdnrd of tbe world. Have beeD In use since 1868, under all possible conditions, and never have failed. 
To avoid i mp.0Jilition. !!4el' that vnlves al'e stamped "Jenkins Bros." 

"EN'�ZN'S B:R.C>S., 
SU'eet, New York. SeDd for Price List "A." "9 Kilby Street, Boston. 

Address JOHN A. ROEBLING'S SONS, MaDufactur. 
ers, Trenton. N. J., or 117 Liberty Street, New York. 

Wheels and Rope for conveying power long distances. 
Send for circular. ' 

BOULIER'S UNIVERSAL PYROMETER. 
-�'ull description of the apDaratu" illUstrated witb 3 
eogravl�s showing detailS aDd mode of application. 
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HOW TO COLOR LANTERN TRANSPA· 
rencies.-A valuable paper by T.J. Houston giviDgfulidi. 
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AM1�RICAN �tJPPLK!\H:NTt No. 4�3. Price 10 cents. 
To b'e had at this Office and from all Dewsdealers. 1'he 
same number contains an Illustrated paper on Im_ 
provements in PhotO-block Printing.-Another valuable 
paper On the Preparation on Lantern 1.'ransparencies is 
contained in SUPl'ElUENT. No. 424. 

COlt""O:\' SENSE CHAIR'" AND ItO('I{Elt ... Strong, durable, aDd comfortable. No light, trashy 
stuff', but good, honest home comforts. Special dis .. 
count to clergymen. SeDd stamp for catalogue to 

F. A. SINCI.Allt, 
Mottville, UlIondn&,n.J,. (:ounty, N. Y. For sale by all flrst·class �'urniture lJealers. 

SEBA.STIA.N, lilA. Y " CO.'S. 
IMPROVED $60 

Sorew Cutting Lathe. 

I 
�namf.dng, How.ling, and 

SHOE 'l'HAL 

BARREL, KEG, 
Hogshead, .AND 

lUA()HINERY. 
Over 50 varieties manu

factured by 
E. & B, HOLMES, 

BUFFALO, N. Y. 

WILL NOT PINCH.-
By BeD:jamiD Lee, M.D. A study of tbe bygiene of tbe feet, pOInting out how a shoe shOUld be made in order 
to cODform to tbe true shape of the foot. Illustrated 
with 8 diagram,;. Contained in SCIICNTIFIC AMERICAN 
SUPPLEMENT, No. 444. Price 10 cents. To be bad at 
this office and from all Dewsdealers. 

�lI/I: • .A.. �.A.��:rs. 
Provldenee, n..I. (Park St.), Sixminutes' walk Westiromstation. 

. Orhdnal and Only Bnitder of the 
HARR�S· CORLISS ENCINE, 
With Harris Pat. ImprovemeDts, from 10 to 1,000 H. P. 
Send for copy Engineer's and Steam User's 

Manual. By ". W. Hili, M.E. Price $1.25. 

FI'D E D1D\If'1IETIl�AND CLAY RETORT,S ALL SH�S 
J\J!.. !OJIS' M'X,. :;= BORGNER & 0 BRIEN. � 

23 '-2 ST. ABOVE RACE. PHILADELPHIA 

AND MAHOGANY, 
GEO. W. READ & CO" 

BAND AND VENEER SA. W A.ND ()UTTING MILLS, 
186 to 200 LEWIS STREET, N. Y. 

ON THE STABILITY OF CERTAIN 
MerchaDt Shlps.-Short abstract of a paper on this sub. ject read by Mr. W. H. White before the IDstitutioD of Naval Architects; followed by a paper by Mr. HamiitoD on" Waves Raised by Paddle Steo.mers and their Posi. tlons Relatively to the Wheels," wherein the author considers two sources of 108s of power In steamers-(l) 
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Illstrated with five lIgnres. CoDtalned ID SCIENTIFIC 
AMEltICAN SUPPLElIIENT,No. 283. Price 10 ceDtS. To 
be had at this Office and from all Dewsdealers. 

'Rider's New and Improved 
COMPRESSION 

Hot Air Pnmpin[ En«ine 
New and Improved Desi&,ns. 

INTERCHANCEABLE PLAN 
MANUFACTURED BY 

DELAMATER IRON WORKS, 
c. H. DELAMATER & Co., Proprietors, 

No. 1� CORTLANDT ST., NEW YORK., N. Y. 
And 40 Dearborn Street ChIcago, III. 

HOW TO PREP ARE LANTERN SLIDES. 
-Formulafor aD unwashed collodlo·bromlde emulsloD 
with free bromide, witb full dlrectloDs for use lu maklDg 
p,ates for laDtern slides. Contained In SCIE�TIFIC 
AMlmlCAN S[,PPLI'JIIENT. No. 444. Price 10 ceDts. 
To be had at this office and from all Dewsdealers. 

NOTI()E to USl'rs of Steam "Pnmp8. 
re:":l��

e 
o'ri';

e��eM°'lf.t�g;. ¥:��
eMtll 

Steam Jet Pum� eleVttiDg 11.6 inch pipe 
of water .l'io/A'�s:n:rci�V��.h:i4,1883. 
"VAN DI'ZEN & T.FT.Cliiclnnatl, 0.: 

" Money could not buy tbe Jet of us 
uDless anotber conld be bad. I would 
not give your No.5 U L" foru $700 pump. 
equal distance to raise. 
.. N. A. Litcbfleld, Supt. Micb. Slate Co." 

Sizes of tbese Pumps. Prices $7 to $'15' 20,000 gallons �er hour. State for what 
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The Scientific American. 
Designed for actual work; no 

toy. Latbes for wood or metal. 
Drill Presses, Chucks, Drille, 
Dogs, and machinists' and ama
teurs' outfits. Lathes on trial. 

A SIMPLE PANTOGRAPH.-DESCRIP- THE MOST POPULAR SCIENTIFIC PAPER 
IN THE WORLD. 

Catalogues mailed on applica .. cation. 
"""""" ... ;Olaiiiliill 1S" West Pea)'1 Street. 

Cincinnati, Ohio. 

tion and figure of a cheap form of paDt�apb, note· 
worthy on account of its compact form and Its simplici
tl_ As the instrument is capable of describing a circle 
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SUPPLEMENT, No. 242. Price 10 cents. To be had at this office and from all newsdealers. 

PIPE COVERING. 

III l'OWER. .. ... $2(0 00 I 
.. ... ..... 280 00 
u • • • • • • • •  35500 

... .... «000 
Put OD cars at. Springfield, O. 

JAMES LEFFEL & CO., 
Springfielu, OhIO, 

or ltO Liberty St.; New York. 

OM THE ECONOMIC APPLICATIONS 
of Seaweed.-By Edward C. C. StaDford. �·.C.S.-Sea
weed as manure. The manufacture of kelp. Iodine and 
potash salts. Algin or sudium alilinate and its economic 
uses. A valuable paper. Contained in SCIENTIFIC 
AMERiCAN SUPPLEMENT. No. 44,,). Price 10 cents. 
To be had at this office aDd from all newsdealers. 

BL.A.S'Z'_ 
IRON REVOLVERS,· PERFECTLY BALANCEb, 

Has Fewer Parts than allY other Blower. 
P. H. & F. M. ROOTS. Manufacturers. 

OONNERSVILLE, IND. 
B. S. TOWNSEND, Gen. Agt.,22tlortland St .• 9Dey St., 
OOOKE & CO., Sell1nq AKts., 22 Cortland Street. 
JAS. BEGGS & CO .• Selling Agts. 9 Dey Stl'eet, 

:N':Jin1V Y<:»�K._ 
SEND FOR PRICED CATALOGUE. 

8 AWS r.:'����mS::�o �:iii�:t��� SA W 8 
A full address for a cop;!' of EmersoD's lIT Book 

of SA WS. We are first to iDtroduceNATUR· A 
AL GAS for heatiDg and tempering Saws 

W�!�t;���e
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prices. Address 
8 EMERSON, SMITH & ClO. (LId.), 8 Bellver Falls, Pa. ----------- -------- ----

IMPROVEMENTS OF PRAIRIE ROADS 
and Streets. By T. J'. Nicholl, C. E. Economical aDd 
Practical8uggestioDs, with six t1ures j on Width, Draiil-
��\���I'Ife'p�?!�lnla�i��bu�'l6'�r��j.:e�� �:,s:. Tr;.$:' 
witb Cost, und Repairs needed, etc. Su l'l'LEMEN1: lliO. 
Price 10cents. 

P.O.Uox • 
OrourGeDeral Sales Office, 83 Liberty St. & 1(9 B'way,N.Y. 

Fireproof Non.conducting Coverings for Steam Pipes, 
BOilers, and all hot surfaces. Made in sections three 
feet long. Easy to appl;y. \shestlls lUalel'inlsFibel', ltlillboanl PackllJg. alld Cement. 

CHALMERS-SPE:NCE CO. 419·421 Eighth St., N'ew York. 

ICE-BOATS - THEIR .. CONSTRUCTION 

�fr��rc?::r���fi·. V�t� �����!t:r
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t��ci:�� 
construction. Views of the two fas�est lce-stUling boats 
used on the Hudson river in winter. By H. A. Horsfall, 
M.E. Contained in SCIF.NTIFIO AMEIUCAN SUPPLE .. MENT, 1. The same number also contains the rules and 
regulat.ioDs for the formatioD of Ice· boat clubs. the sail. 
ing and management of ice-boats. Price 10 cents. 

AUSTRALIA. Bona fide AmericaD MaDufacturers 
wishing to be riEresented in these colonies please com-
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Melbourne. 

SPEAKING TELEPHONES. 
TilE Un,nUAN Imu. 'l'I�I.Jo:P"tlN.: tonIPANI, . W. H. FOIIBES, W .  R .  DRlvlm, THlr.o. N .  V AIL, 

I PreBident. Trea8'JJh'er. Gen. Manl1jler. 
Alexander GraOOm lIell's pateDt of Marcb 7, 1876, 

owned by this company, covers every form of apparatus: 
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This coml?uny also owns and controls all the other 
ifI���0:P��I��;W�t�g�. ��d

Bglke��ison, Berliner, Gray, 
(Descriptive catalogues forwarded on application.) 
Telepbones for I'rivate IJine, Club, and Social systems 

caD be frocured jjrectly ur tbrougb tbe authorized 
ag

xu
t
f(.ye ;ggn�us"t.���rried except from this company. or 

its authorized licensees. are infringements. and the 
makers. sellers. and usere will be proceeded against' 

Information furnished upon application. 
Address all commuDicatioD. to the . 

A1UEltll:,\ 1'\ """1. 'J'EI,lU'HIINE I:II11U'ANY, 9li 111111. �ll'eet. lJo.tcm, III aos. 

The" MONITOR." 
A NEW J.IFTING AN)) NON· 

Best Boller Feeder 
in the worl d. 

Greatest Range 
yetobtaiDed. Doe. 
DOt Break UDder 
SuddeDChangesof 
Steam Pressure. 

AI .... Pn.ell[ 
EJECTORS 

OR 

ROOFINe Water Elevators, 
. , . .. w�r:rCa"�lWt�d. , ,M I-utent UII�r ... LII. 

at oDe.thlrd the cost of tiD. Circular. aDd s"mple. free. NATHAN MANUFACTURINC COMPANY, 
For steep or flat roofs. Appli� by ordinary workmen 

I 
hrh·nt or�. ('t.C!. 

A.&entswantetL T. NEW, 32 JohD Street, New York. • ... 10,. ... 1&10..... 92'" 94 Liberty St., New York. 

© 1885 SCIENTIFIC AMERICAN, INC 

PubU.l.ed Weekly, IS.1I0 a YeIl1'l 11.110 Six Meat. 
This uDrivaled periodical, now In Its forty-first year, 

continues to maintain Its high reputatloD tor excelleDce, 
and eDjoys the largest clrcnlatlon ever attained by aDy 
sclentiJlc publication. 

Every numDer contain! sixteen lal'l!e _ ... beautifully 
elegrmtJy 1Iluat!&t8l; It 

advances in SCience, Arts, and 
tnres. It shows the progress of the World In respect to 
New Discoveries and Improvements, embraciDg Machin
ery, MechaDlcal Works, EngineeriDg ID all branches, 
Chemist.ry, Metallurgy, ElectriCity, Light, Heat, Archi
tecture, Domestic EcoDomy, Agriculture, Natural HiB. 
tory, etc. It abounds with fresh and Interesting subjects 
for discussion, thought. or experimeDt; furnishes hun. 
dreds of useful suggestiuDs for buslDess. It promotes 
lndmtry, progress, Thrift, aDd Intelligence In every 
community wbere It circulates. 

The SCIENTIFIC AMERICAN should have a place ID 
every DwelliDg, Shop, Office, School, or J.ibrary. Work. 
men, Foremen, Engineers, Superintendents, Directors, 
PreSidents, Officials, Merchants, Farmers, Teachers, 
Lawyers, PbyslclaDs, Clergymen, people In every walk 
and professioD In life, will aerlve beDefit from a rel!'lliar 
reading of THF. SCIENTIFIC AMERICAN. 

Terms for the UDlted States and Canada, $S.20a year; 
$1.60 six mODths. SpeclmeD copies free. Remit by 
Postal Order or Check. 

lllUNN & CO., Pnblishers, 
3 61 Broadway, New York. 
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Scientific Ameri c a r1SlijijiTe ment. 
THE ScIENTIFIO AMERICAN SUPPLEMeNT Is a sepa

rate aDd distinct publication from 'rHE SCIEl<TIFIO AM. 
ERIC AN, but Is uDilorm therewltb In Size, every Dumber 
cODtaiDIDg slxteeD large pages. THE SCIJ<NTIFIC AM
ERlCAN SUPPL"MENT Is published weekly, aDd IDClndes 
a very wide range of cODteDts. It preseDts the most reo 
ceDt papers by emlDeDt writers In all the principal de. 
partmeDts of ScleDce aDd the Useful Arts, embraclDg 
Biology, Geology, Mineralogy, Natural History, Geo. 

grapby, A rchlllology. AstroDomy, Chemlstry,Electricity, 
Ligbt. Heat, Mecbanical EDglDeeriDg. Steam and Rail. 
way EnglDeerlDg, MIDIDg, Ship BnlldlDg, Marine ED. 
glDeeriDg, Pbotogrupby, Tecbhnology, Manufacturing 
IndustrIes, SaDitary EDglDeerlDg, AgrIculture, Hortl. 
culture, DomestiC Economy, Biography, Medicine, etc. 
A vast amount of fresb and valuable InformatloD per_ 
talDing to these aDd allied subjects Is given, the wbole 
profusely Illustrated with eDgraviDgs. 

Tile most important Enginee'l'l'llj/ WOt'ks, Mechanisms, 
and MaDufactures at home and abroad are represeDted 
aDd described In the SUPPLEMENT. 

Price for the SUPPLEMENT for the UDlted States aDIll 
Canada, $5.00 a year, or one copy of tbe ScIENTIFIC AM

ERICAN aDd one copy of tbe SUPPLEMENT, both mailed 
for ODe year for $7.00. Address and remit by postal 
order or check, 

MUNN & Co .. 361 Broadway, N. Y., 
Publishers SCIENTIFIC AMElUCAN. 

'I'D )(ol'eiKn Sll bllCI'ibel's.-Under the facilities of 
the Postal UDlon. the SCIENTIFIC AMERICAN Is DOW seDt 
by post direct from New York, with regularity, to sub. 
scribers ID Great BritalD. IDdla, Australia, and all other 
British colonies; to France, Austria, Belgium, Germany. 
Kussia, and all other EuropeaD States; Japan. Brazil. 
Mexico, aDd all States of Central and South Amerlr",
Terms, when sent to foreign countries, Canada excepted, 
$4, gol:!, for SClENTIFIC AM11:RICAN, ODe year; $9, gold, 
for botb .ScIENTIFIC AMERICAN and SUPPLEMENT for 
one year;' This IDcludes pcstage, wWch we pay. Remit 
by postal order or dratt to order of 

MUNN & CO., 361 Broadway, New York. 

PRINTING INKS. 
'fHE "SCieDtific AmerlcaD" Is primed with CHAS. 

E)!EU J'OHNSON & CO.'S INK. TeDthandLom. 
l)ard Ste. Phil a, and 47ltose :St., opp, Daane St1 N. Y 
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