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FmlU11D WJ.TElI-PRoop BtlILDING J'BLT. I'mE-PRooF PAINTS. STEAM PAcxnms. BOILEB 
'\ COVERINGS, ETC. 

Samples and descriptive Price List free by mail. 
a W • .TORNS MT'G co., 87 MAIDEN LANE, N. Y • 

CHICAGO. PHILADELPHIA. LONDON. 

IIEATING BUILDINGS BY S TEAM.-
Jly J. H. Bartlett. M. Inst .• M.E. A description of the Holly system of generating steam at a central pOint. transmitting it by mains to suitable distances. and utilizing it for heat or power by means of mechanical devices. With 3 engravings. Continued in SQ[I!l�TIFIC AMEH.ICAN SUPPLEMENT No. 4S,". Price 10 cents. To 
he had at this Office and trom all newsdealers. 

The only Real Treatise on tbe Subject. 
The WindntiU as a Prime :Mover. 
Comprehending everything of value relating to WindmillR, their Use, Design, -Construction, etc. 1Vith many fine illustrations. By A. R. WOLFF. M.E., Con-
��Y�5p�:dr3:: t1�v�c�l��h(jj the'V/'iU: Add1-ess $3.00 

MU NN '" CO •• 36 I Broadway, New York. 

THE DISCHARGE OF ELECT RICITY 
from clouds. Description. by Mr. Loudon. of a pretty experiment to Illustrate some of the phenomf'na of thunder storms. With one Hgure. Contained in SClF:N. TIFIC AMERICAN SUPPLEMENT. No. 493. Price 10 cents. To he had at this office and from all newsdeal· 
ers. 

WITH ERBY. RUGG & RICH A RDSON. Manufacturers of Patent IV ood Working Machinery of every description. Facilities unsurpassed. Shop formerly occupied 
bv R. Ball & Co .• Worcester. MaRS. Send for Catalogue. 

INTERNATIONAL INSTITUTE FOR 
Liq ��A�aR. ��!]}w�p.je� yo!1.as. 

ON THE LIOUEFACTION OF GASES 
and other elfects of extreme cold. and on some pheno. 
mena of high tension. By J. J. Coleman. F.C.S. I'hy
slcal conditions of various liquids and gases dependent 
upon temperature. Liquefaction of oxygen and hydro
gen. CaiUetet's apparatus. J.liquid ethylene as ll- mate
rial for cooling. Storage of liquefied gases. Phenomena 
associated with high temperature. Iron as a battery 
element. Contained In SOIENTIFIC AMERICAN SUP. 
PLEMENT. No. 489. Price 10 cents. ?fo he had at thiS 
office and from all newsdealers. 

"",,":11/1:. .A.. �.&��xs. 
I'rovltletlee. It. I. (lJUrN St.) Stxminutes'walkWestiromstatlOu. 

Orlll'lnal and Only IJnU.ler 01 the 
HARRIS-CORLISS ENeINE, 
With Harris' Pat. Improvements. from 10 to 1,000 H. P 
Send for copy Engineer's and Steam User's 

Manual. By oJ.W. Hili, M.E. Prlce.I.21S. 1IB!fTION TBI8 PAPli:ll. 

PATENTS. 
MESSRS. MUNN & CO .• In connection with the publi

catlon of the SCIENTIFIC AMERICAN, continue to ex
amine improvements, and to act as Solicitors of Patents 

PATENT RIVETED MONARCH RUBBER BELTING. 
Bes1: :1.:0. "th.e �o:r1d.. 

Specially adapted Cor PAPER MILLS, SAW MILLS, and 
THRESHING MAcmNES. 

THE CUTTA PERCHA and RUBBER MFC. CO., 
New York, Chlcalro, San Francisco, Toronto. 

PATENT 
JACKET KETTLES, 

Plain or Porcelain Lined. Tested to 100 lb. preosure. Send for Lists. 
614 and 611t.�&er�r.:��I�felphla. Pa. 

©®IT�)CARY&MOEN. 
STEEL WIRE OfC';(O£SCRIPTION @;o- U 
234- W.29 ST EVER & sHfLSPRINGs. NEWYORKCITY 

Columbia Bicycles 
and Tricycles. 

CAT.\LOGUE SENT FREE. 
The POPEIIFG. CO.,Ii97WashiDgton St"Bolton 

�"""��� JDY::kii"llii"�F�:"�":�(:�': New 

ENGINEERING INVENTIONS SINCE 
l862.-Address of Sir F. J. Bramwell hefore the lnBtitu-
n��gJn<;I.rllo���I����8:-!��fs� a"ri'f����r:g�rg::�:,t 
W'J'Jta;��:,?;at'f���1'��g�e:r:.�el. U�:o��e��:� 
g�Ir::,d ��:!:n£tl'!�ufo�g;�s'A�r�!leg!���tlo�he �t�� supply. Transmission of power. Illumination. �qUid andll"seousfuels. Agricultural engineering. Contain. ed In SCIENTIFIC AMERICAN 8UPPLEMENTS. Nos.48S and 4.89. Ten cents each. To be had at this office and from all newsdealers. 

,/-,,: i -;f;'TIGHT&SLACKBARRELMACHINEDY '�in' "" I \-1L9ASPECIALTYO,-,' 1\ 
-\�:::- JOHN GREENWOOD &:CO. " ROCHESTER N.Y. 

BARREL, KEG, 
Hogshead, 

Alro 
STAVE MAmINERY. 
Over 50 varieties manu

factured by 
E. & B. HOLMES, 

BUFFALO, N. Y. 

'=-=c: -1\ Q AND FINE GRAY IRON .�LSO STEEL 

�ALLE�-�E:Z CASTINGS �ROM SPECIAL eRNS 
- - FlNErIN"'NG JAP - PI\Tr� S DEVLIN l!( CO FINISHING ANNING -� J THOMF\LEHIGH AVE /!( AMERICAN ST PHILA ,_�� 

Plummer's Fruit Evaporators, 
Five hundred first premiums. (All sizes.) Over six thousand machines now in use. Send for catalogue. 
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Plummer �'rult Evaporator Company. Rochester, N. Y. 

pATENTEES and others desiring specialties manufactured. will find une ual. ed facilities and low estimates by applying to �HE JEWEL MANUFACTURING CO .• '1'oledo. Ohio. 

Barnes' Foot·Power IIIl1ehlnery. 
Complete outfits for Actual Worksnop Business. Read what a customer says: "Considering its capacity and the accurateness of your No.4 Lathe, I do not see how it can be produced at such low cost. The velocipede foot-power 
��ii."�ho��eg.l'ant. a�dc�r ::gtS���r�� little tired as il I had been walking 
���:;t;�t fr:��W�;� &S����u:��� CO. Address 1999 Mam St .• Rockford. Ill. 

Use the JENKINS STANDARD PACKING in the worst 
;foint you have, and if,after following directions, it is not 
what we claim. WE WILl, REFUND THE MONEY. 

Our ,r Trade" Mark" is stamped on every sheet. None 
genuine unless so stamped. ;:rSend for Price List. 

JE1V�::J:J.VS :B�OS •• 

71 John Street. N. Y. 79 Kilby St.reet, Boston. 
13 1'0 • .Fourth !!Itreet, Phila. 

D RAINAGE.-A SERIES OF VERY 
��c�I��31a�\��ci!���.fO�o��\�i�i�a���:��·I:fgrM:t�� CAN SUPl'LE�"'NT. No. 468. Price 10 cents. To be had at this office and from all newsdealers. 

T'�E 

"ACME" 
!utomatle Safety Engine. 

:.e;dy�n'1� e���e • .lrr.';j d�tvaJg noise. Cheap. reliable. economic,,1 
Rochester Machine Tool Works, 

Rochester, New York. 
THE CONVERSION OF HEAT INTO 
usefulwork.-A series of Interesting lectures by Wm. Anderson. M. Inst. C.E .• presenting the modern views connected WIth the conversion of heat Into useful 
:g::r. �n�� Y�w�o�iy::.'p� Pr1�g�'i:'rl� .wJ"!,;w.� tionand vibration. '81. Properties of gases and vapcrs. 
�d ��a�i���f�t�e �:���:�:ju,.�r �!�O���i��a�f mechanical work. V. How the waste of heat In furnaces is prevented by the Siemens regenerator. ·.rhe principle further Illustrated. Cowper stoves. The gnn as a converter of heat. VI. Heat engines proper. Illustrated. With 58 erutravlngs. Contal neifin SOIENTIFIO AMERIOAN SUPPLE ENTS. Nos. 498, 499, �OO, �Ol, �O�, .:i03. Price 10 cents each. or 60 cents for the series. To he 
had at this office and from all newsdealers. 

I,EATHER BELTING best Rnd most reliable Belt ever Introduced. Made by C.A;SCHJEKEN &:CO. 47 Ferry St .• New York; 416 
Arch St .• Philadelphia; 86 �'ederal �treet. Boston. 

GOLD :MEDAL, PARIS, 1878. 
BAKER'S 

Broatfast Cocoa. 
Warranted absolutely pu .... 

Coeoa, from whlcb tbe excess of 
on lias been removed. It haa three 
times the BWengtll. of Cocoa mixed 
with Starch, Arrowroot or Sugar, 
and Is therefore far more economl. 
cal, co8ting les8 than one cent., 
cup. It Is deliciOUS, nourislVrW 
strengthening, easily digested, and 
admirably adapted for invalids as 
well as for persons in health. 

.... 'IiiIJIj.. Sold by 01'oeers everywbere. 

W. BAKER & CO., Dorchester, Mass. 

Mention this paper. 

REGENERATIVE GAS FU RNACES.-
A new method of heating. by Frederick Siemens. Contained In SCIENTIFrcAMERICAN SUPPLlOMENT No. 4'1:J. Price 10 cents. To be badat this Office and from ali newsdealers 

for Inventors. 
. 

No more Splintered Floors. THE BEST STEAM PUMP. In this line of business they have had jlYrty ooe years' DIfferent Styles. Catalogue Free. Van Duzen's Patent Steam I'ump. 

CLARK'S NOISELESS RUBBER WHEELS 
expe .... nce. "nd now have ullf'qualed !acllitles for the GEO. P. C},ARK, Incoml!!!rable In cheapness and eftI. 
preparation of Patent Drawings. Specifications. and the Box L. Windsor Locks, Ct. clency. Needs no care or skill; cannot 
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TH� AM�nI�AN ��tt T�LEPH�N� ��. 
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. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in
fringes the right secured t o  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. 

PUMPING MACHINERY.-BY E. D. 
Leavitt. Jr. Historical notes on machinery for mine 
�'l��n'tlr�W:�gi��fe�� U�'it�I:.�at��':.fn'i!�-rnn�r� ENTIFIC AMERICAN SUPPLEMENT. No. 49:J. Price 1& cents. To be had at this office and from all newsdeal· ers. . 

Machine Knives, 
Established 1837. � 

L. " I .... WHITE, 
BUFF ALO. N. Y. . . .• -

Planing-, Moulding, Shingle and • • • • • Stave, Hoop and Veneer. Plated Stock and Blanks for Moulding Cutters. Other Machine Cutters to Pattern. Moul ding Cutters can be ordered b� Dumber from UniversaLMoulding Book. 
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The 1II0st Popular Seientlfle Paper in the World. 

Only $3.00al�y
.:
��!;.:Ii.:.'Il����alre. Weekly. 

Thl .. widely circulated and splendidly Illustrated 
paper Is published weekly. Every number contains six
teen pages of useful infOImation and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam M tlchinery 
New Inyentions, Novelties in MechaniCS, Manufactures, 
Chemlstry.l!:lectricity Telegraphy. Pbotollraphy. Archi
tecture, A griculture, Horticulture, Natural lIistory. etc. 

All Classes of Readers find in the SCIENTIFIC 
AMERICAN a popular Te8ume of the best scientifiC in· 
formation of the day; and it is the aim of the publishers 
to :present it in an attractive form. avoiding as much ss 
possible austruse terms. To every inteWg-ent mind, 
this journal alfords a constant supply of instructive 
reading. It is promotive of knowledge and progress In 
every community where it circulates. 

TermsofSubom·lption .-One copy of the SOlEN· 
TIFIC AMERIcAN will be sent for one lIear-52 numbers
postage prepaid. to any subscriber In the United States 
or Canada, on receipt of three dollRrs by the pub
lishers; six months. $1.50; three months. $1.00. 

Clnbs.-One extra copy of the SCIENTIFIC AMERI
CAN will be supplied gratis!oreverycluboj flve subscribers 
at $3.00 each; additional copies at same proportionate 
rate. 

The safest way to remit Is by Postal Order. Draft. or 
Express Money Order. Monny carefully placed inside 
of envelopes, securely sea led, and correct]yaddressed, 
seldom goes astray. but is at the sender's risk. Ad
dress all letters and make all orders, drafts, etc., pay. 
able to 

�NN &. CO •• 
361 Broadway, New York. 

T�:JiJ 

Scientific American Supplement. 
This Is a separate and distinct publication from 

TIl" SCIENTIFIO AMERICAN. but Is unIform thereWIth 
in Size, every number containing sixteen large pages. 
THE SCIICNTIFIC AMERICAN SUI'PLICMIONT Is published 
weekly. fwd Includes a very wide range of con tents. It 
presents the most recent papers by eminent writers In 
all the prinCipal departments of Science and the 
Useful Arts, embracing Biology. Geclogy. Mineralogy, 
Natural History, Geography. A rchreology. Astronomy. 
Chemistry. ElectriCity, Light. Heat. Mechanical Engi
neering. Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photography, 
Technology. Manufacturing Industries. Sanitary En
glneerin�. Agriculture, Horticulture. Domestic Econo
my. Biography, Medicine, etc. A vast amount of fresh 
and valuable Information pertaining to these and "Ilied 
subjects is given, the whole profusely lliustrated with 
engravings. 

The I1Wst important Env!neerln{} Works. Mechanlsllls. 
and Manufactures at home and abroad are represented 
and described in tbe SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year. or one copy of the SCIEN�'IFIC AM
ERICAN and one copy of the SUPPLEMmNT. both mailed 
for one year for $7.00. Address and remit by postal 
order. express money order. or check, 

llIUNN &: Co" 361 Broadway, N. Y., 
Pnbllshers SCIEN'TIFIO AMEI<ICAN. prosecution of Applications for Patents In the United get o� cgn':"�:fJl��I�� 'f.�v;!:':. parts. 

States. Canada. and Foreign Countries. Messrs Munn & THERAPEUTICAL EFFECT OF THE Instantaneous and powerful. ever ready. '1'0 J<'oreillll S"hscrihcl's.-Under the facilities of 
Co. also attend to the preparation of Caveats. Copyrights ��� :.����:tWf���s�s�_,�t �t��s�ni�'k�':�: :-:J:��}'iir�=I�� 

s:�����rgfrl'{qt.� the Postal Union, the 1!!e!<l!lNTIFIC AMF:RICAN Is now sent 
for Books. Labels. Reissues. Assignments. and Reports M.D. Rules for administration. The e1fects of the (hot. cOld.sandy.lmpure� etc.). Wemake by post direct from New York. with regularity. to sub-
on Infringements of Patents. All business intrusted to treatment. Theory of the action of hot water. Points �r:. ���'i:i'ftC��s :diWff :�llg:J5. �'W:'t scribers ln Great Britain. India. Australia. and all other 
them is done with special care and promptness, on vety rM�I��rSu��i:�BNO.c.r6�!nf.��� l���7.i.IJ�g state for what purpose wanted and send for lJitalOgUe British colonies; to France, Austria, Belgtum, GermanY. 
reasonable terms. be had at this office and from all newsdealers. of" Pumps." Van Duzen &: Tift, Cincinnati, O. KUBsia. and all other European States; Japan. Ilrazll, 

A pamphlet sent free of char!l:e. on application. con- Miliico. and all States of Central and South America. 

����
n
[h��\ 

i
�i������s

n c�����.K��
e
L�b:�? ���y��:�t�: H Y D R A U L I 0 F LAN G E D H E ADS, Terms, when sent to foreign countries, Canada excepted, 

DeSigns, Patents, Appeals. Roissues, Infringements, As. ,4, gol� for SCIENTIFIC .A.MI�RICAN, one year; $9, gold, 
si�nments. Rejected Cases. Hints on the Sale of Pa- for both SCIENTIFIC AMERICAN and SUPPLEMENT for tents. etc. OF IRON OR STEEL, FOR BOILER AND TANK MAKERS. one year. This inCludes pcstage. wblch we pay. Remit 
te�e l!.���':,�:�� o{�:a:g:t aa�iI�:ltga. ��r:��':uf:g u by postal or express money order. or draft to order of 
patents in all the principal countries of the world. nequa.led for Strength a.nd Uniformity. MUNN & 00.,361 Broadway. New York. 

nUNN & CO;IS:��:::'8N:; �;:Dt., THE DIO��!.4.l!�.!!!f��R]NG 00. I TP�'!!¥ld�!!!� pr!t!!�!:' BRA.NCH OFFICES.-No. 1m and 624 F Street, Pa- ...... ... --...... , ... �. ENEU JOHNSON & CO.'SINK. Tenth andLom 
Ollie Bulldlnl[. near 7th Street. Washinllton, D. C. D6 Lake l!Itree', Chlcaao. Ii,. Oliver S'ree&, Bo.'UD. 111.) Libe$ S'ree&, New York. bard Sts .• Phila., and 47 Rose St., opp. Duane St" N. Y. 
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