
lnelde pqe. each ineertion ••• 75 cente a line. 
llack Palre. each inllertlon ••• 81.00 a line. 
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and is set in agate type. EngraviQgs may head adver­
tisements at the same rate per 82ste line, by measure ... 
ment, as the letter press. Adverttsements must be 
received at publication office as early as Thursday morn­
ing to appear iQ next tssue. 

THE GENERATION OF STEAM.-A 
lecture by Geo. H. 8a bcock delivered in the Sibley 
College Course. L The production of Reat. Furnaces 
for burning bltumiQous and anthracite c08.i, wood. saw· 
dust. waste 11l1li, natural gas,' etc., descrtbed. 11. The 
?:��';,"�::8�;:��1�': o����'i�eU�r��.

sero'i.� 
.. aloed in SCIENTIlI'IC AMERICAN SUPPL£1lENT, Nos. 
8'l4 and 8� 5. PrIce 10 cents; To be had at this Office 
and from all newsdealers. 

IC'llt� H�ir rurnlcn. 
Expose an Immense Heated 

Surface. 

Fourteen Years of Test. 
Universally sattsfactory. 

EI,ECTRIC CONVEYORS.-DESCRIP-
tion of two Ingenious systems for the electric carriage 
of small J!&CklMles. Illustrated with 13 eugraviQgs. (Jon-
484. Ptlce 10 cents. To be had at this office and from 
all newsdeale .... 

New Gas Engine 
"The Baldwin" 

Exhibited, at the !au .41M1'ican InsUtuu Fair, New York. 
A four horse-power e'ngine in connection with storage 

�'��';,'Jt �r::::,:. M I\�����e:l':'i�� :1;'�'1icl\ih�t 
all the steadiness that can be obtall�rf�<!�.��� 
sp�� .te��.�.llg!.nJ')' lJ/.ffiRM'i'oBt'ifi s to be s u 011' or 
!ff�';,���n 

d':���t �'i:i��efhgt
'g:::'':::i��e�fe�'o� !!3 

power, adapted to lighting, pumping, and "U IlUrposes 
wh ere II safe and cheap power i. required. Manufae­
turedand guarant.eed by 

Otis Brothers & Co., 
Elevators and HOisting Machinery, 

3S PARK ROW, NEW YORK. 

PE'rROJ�EUM FUEL.-AN ACCOUNT 
of the Pennsylvania Railroad's experiments with the 
�a':.t�\��t'e
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road with coal oll as a fuel Contained in SOIENTU'IC 
AMERICAN SUPPLEME"T No. 815. Price ten cents. 
To be had at this office IIJld from all newsdealers. 

IIIESSRS. MUNN '& CO .. in connection with the publi· 
oatlon of the SCUCIiTIJ'IC AMERICAN, continue to ex­
amine improvements, and to act as Solicitors of Patenta 
for InventoT8. 

�!�n'iJ.'� ��.,:.n'i,":;.!'eJn�a���=;�� 
preparatlOn of Patent Drawinlls, Speclilcatlone, and the 
prosecution of Applications for P atents in the United 
States, Canada, and Foreign Countries. liess ... Munn & 

fg; �:'�'\!Y.!h�����g:;;::"&nc.f��� 
on lnfrinllements of Patents. An busines. intrusted to 
t)lem ts done with special care and promptn ..... on ve.., 
reaaonable terms 

A hlet sent free ot enarlle, on app)leatlOD. COIl" 
information abollt Patents and 

; directions concerning to, 
tents, Appeal •• Rntsalletl. All-=�� Rejected Cases. IIints on Pa-

We also send. ./ru 01 �, a Synopals of Foreign Pa­
tent Laws,showing the co.t and method of secUrIng 
patents in all the prtnctpal countries of the "orld. 

It("IJ!(N '" CO., Solicitor. of Pa&enu, 
361 Broadway, New Yorl<. 

BRANCH OFFICES.-No. 622 and 6lM F Street, Pa-
01110 BuUdillll, near 7th Street, W &ahingtOn, D. C. 

Jeitutifit �mttita;u. 
Ests blished 1858. EE. �. JOEENS' 

Asbestos Patented. Roofi ng 
FZR.E-PR.OO::&". 

This i s  the perfected form of Portable Rooting manufactured by us for the past 
thirty years; Is adapted for use on steep or fiat roofs in all cUmates, can be ea.i1y 
applied by unskilled workmen, and costs onlt about half as much as tin. Samples 
and deocrlptlve price Itst free by mall. 

H. W, JOHNS MFG, CO" 87 Maiden Lane, N. Y. 
()hlcalro. Philadelphia. London. 

Sole Manufacturers of H. W. Johns' Liquid Paints, Asbestos Fire-Proof Paints, 
Sheathings, BuUdlng Felts. Asbestos Steam Packings, Boiler Coverings, etc. VULCABESTON Moulded 

Piston. rod Packlnlr RinKS, Gaskete, etc. 

ALL BOOKS aod .A��. C:J!!!![:J!J.A�. 
IJchOOI ot Electricity, N. Y. 

Boats and Canoos for narl SaH, or Paddlo 
�= - �, 

�- -.�---,,, � "'" -- ---

STATIONARY AND MARINE 

-ENGINES -

EITHER COALOR PETROLEUM "'EL 

STEAM YACHTS. 
• SEHOSUMPFOR CATALOQUE. • -

RACINE HARDWARE CO." RACINEWIS. 
-OR-

THOMAS KANE .. CO •• 

. t38 WABA8H AVE .. .. CHICAGO, ILL. 

�@WMBIA 
�ICYChES· 

� Du:rRICytLE� � s'���lWANDEHS GUARA�ED=HIGHEST GRADE 
ILLUSlflATED CATAlDGUE, FREE � _e POPEMFO.Co. 

79 FRANKUN ST· BOSTON 
BRANCH 12WAR,R,EN ST. Nr:\vYOR,K 
HOUSES llul WABASH AVE.CHICAGO. 

LEAD SMELTING.-A FULL DESCRIP-
tion of the Lewis Bartlett process, by WlIiiam Ramsay; 
illustrated with 9 engravings. Contained in SCJENTIlI'IC 
��:itl:'�"'at �hfsP�&�:�d �m �U�ew��<;:i� cents

. 

Mention thlB paper. 

ICE·HOUSE AND COLD ROOM.-BY R. 
G. Hatfield. With directions for construction. Four 
engravings. Contained in SClENTIJ'IO AMERICAN SUP­
PLEMENT, 59. Price 10 cents. To be had at thl8 office 
and ot all newsdealers. 

BEL TINC, PACKINC, HOSE. 
Oldest and I.arlreet ManuCacturere In the United 8tates� 

VULCANIZED RUBBER FABRICS 
For Mechanlc.l .. urpo ...... 

A:l.r Brak.e El:ose 
A SPECIALTY. 

RUBBER MATS, 
RUBBER MATTINC, 

AND STAIR TREADS. 

BELTING & PACJQNG CO., llS PARK ROW, N. Y. 
JOHN H. CHEEVER, Treas., Branches: 16'1 Lake St., Chicago; 308 Chestnut St .. Phlla.; 62 Summer St., Boston; 
J. D; CHEEVER, Dep'Y Treas. Post & Co .• Cin., O. Europe'n Br'ch, Plckhuben 6 HaDlburg (Freihafengebiet), Ger. 

HOME·MADE INCUBATOR.-PRACTI-
cal directions for the manufact.ure of an e1rective Incu-
hator that carefully tested and found to per· 
form all nably expected I with dlrec· 
�fiFic PPL��-;� -Nri�fi3o.

AitJ��lo 
ceDUl. To be at t1IIs oftlce and from all newldea1e1'll. 

SHIELDS &, BROWN CO. 
)laBuf_.of 

Sectional 

-FOH.­
Steam, Gu anti Water Pipes. Drums, Heaters, ete. 
The Beat NOD-CODdac:tor of Heat A Cold in the World. 

Smd for lllaat.rated �e Citcular, and name tbla pAPflr. 
143 Worth Street, 240 .. 242 Randolph St .. 

NEW YORK. CHICACO. 

U 
PATENT 

JACKET KETTLES, 
Plain or Porcelain Lined. Tested to 100 lb. 
p ressure. Send for Ltsts. 

HAND, BURR & CO. 
6U and 616 Market ;;t., Philadelphia, Pa. 

USEFUL BOOKS. 
Manufacturers, Agriculturists, Chemtsts, Engineers, Me­

chanics, Builders, men of leisure, and profeflSional 
men, of all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmtssion of books through the mali. 
at very sma II cost. A comprehensive catalogue of 
useflll books by dl1ferent authors, Oll more than fifty 
dl1ferent subjects, has recently been publtshed for 
free circulation at the office of thts paper. Subjects 
clas8Uled with names of author. Persons desiring 
a copy, have only to ask for it, and it will be malied 
to them. Address, 
MUNN &; CO •• 361 .. roadway. New York. 

TIj�c!.�9-�.�§ 61 
W. H. WALMf!lLEI &; CO mus. price list bee. Send for 

THE AMEru�AI DELL TELEPH�IE ��. 
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 to this Company 
by the above patents, and renders each 
individual user of telephones not furn ish­
ed by itor its licensees responsible for such 
unlawful use, and all the consequenceb 
thereof, and liable to suit thE-refor. 

W�f��I�' ��p�e�!!fS 
Whitcomb l,athel Websler Foot­
Wheel and our Tab e oCEqlllvalellll. 
American Watch Tool Co.,Waltham,Mass. 

QUARANTINE SYSTEM OF LOUISI­

�·I;j��'if�r���·
D

wRt"Til�i::�f��t':?n�� 
8cIENTlI'IC AMERICAN SUPPLEKENT. No. 62'1. Price 10 
cents. To be had at this office and from all newsdealers. 

-= HARRISON CON VEYOR! 
H.!minc6raln, Coal, Sand, Clay, Tan BArk, Cinders, Ores, Seeds,&,c. 
�.IBORDEN, SELLECK & CO.,{��\.':.rs,IChicago, IlL 

REMINCTON 
STANDAEl.D 

TYPEWRITER 
WYCKOFF, SEAMANS & BENEDICT, 327 Broadway, N. Y. 

© 1888 SCIENTIFIC AMERICAN, INC, 

[APRIL 28, I 88�. 

BUFFALO FORGE CO. 
MAKE BEST LINE 

FORGES BLOWERS EXHAUSTERS , 'DRILLS 'c,'\\'\ii'\\.\\'<\'( 

GEOLOGY EXPLAINED IN ITS 81M-
lest object less 

MElUCAN SUP 
e had at tll!s office and 

HOW TO }lAKE AN INCUBATOR.-
Full directions,illustrated with 7 flllures. Also direc-
f1&n:N.f?:,C °.f�:�i�'iN t��PP'2'J':����N(l. <ij'f��i��?ce\� 
cents. To be had at this office and from all newsdealers. 

AUTOMATIC CUT OFF ENGINES t'i;�\'�;'.t� 
<;Ill,N 'f ..... " l' P£O PON ,-rIENTI'k AND PRAt TICAL PRINCIPLES 

B AL L ENGINE CO ERIE PI< 

THE FLORIDA 
STEAM HEATER. 

Will Never Rust Out or Explode. 
SectionaL Portable, Automatic. 

Magazine or Surface Jt .... eed. 16 sizes. 
Send for lIIus. Book and Estimates. 
Pierce, Butler A. Pleree IIf/l:. Co., 
Want Agento. SYRACUSE. No Y. 

'J:'�E 

Scien.tile JmCriClll 
ESTABLJSHED lS46. 

The 1IIost Popltl.r Scientillc: Paper lu the World. 

Only 83.00 a Year, lncludlna: Postalre. Weekly. 
:i� .Nnmber. a Year. 

This widely ciremlnled and splendidly illustrated 
paper is published weekly. Every number,contalns six­
teen pages of usetul illfOImation and a large number of 
original engravings of new inventions and dtscoverles, 
representing Engineering Works, Steam Machinery, 
New InventiQns, Novelties in MechaniCS, Manufuctures, 
Chemistry;l!:Jectrlclty, Telegraphy. Pbotography, Archi­
tecture, A rlculture, Horticulture, Natural Dtstory, eto. 
ComPlete List of Patents each wellk. 

Terlllllof SlIbMcrlptlon.-()ne copy of the SCIEN_ 
TIlI'IC A>llIIRICA N, will be .ent tor on.uea� numbers­
postage prepaid. to any subscriber in the United States 
or Canada, on receipt' of three dollRr. by the pub· 
lishers; six months, $1.00; three months, $1.00. 

Cl Illll8.-Special rates for several names, and to Post 
11( ... 81. Write for particulars. 

The west way to rem't is by Poetal Order, Draft, o� 
Express Money Order. MonllY carefully placed inside 
of envelopes, securely sealed', and correctly addressed, 
seldom goes astray, but Is at the sender's risk. Ad­
dress all letters, and make all orders, drafts, etc., pay. 
able to 

:M:UNN dl; CO .• 

361 Broadway. New York. 

T�E 

Scientific American Supplement. 
Thts is a separate and distinct publication from 

'rHK SCn:NTU'IO AMERICAN, but ts unl10rm therewith 
tn size, every number containing sixteen large pages full 
ot engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THE SCIKNTIlI'IC AMERICAN SUPPLEMItNT Is published 
weekly, and include. a very wide range of contents. It 
presents tbe most recent papers by eminent wrtters in 
all !he prinoipal departments of Science and the 
Useful Arts, embracing Biology, GeclolO', Mineralogy, 
Natural History, Geoj(rallhy, Archmology. Astronomy, 
Chemistry, Electrielty, Light. Heat, Mechanical Engl_ 
neertng. Steam and RaIlway Englneertng, Mining, 
Ship Building, Marine Engineering, Photf)gruphy. 
·.echnology, Manufacturing Industrles, SarJtary En. 
gineering, Agriculture, Horticulture, DomestiC Econo­
my, Biograpby, Medicine, etc. A vast amount of fresh 
and valuable information obtainable in no other pub· 
lication. 

TIle moot 'mpvrtant En�ineerin{/ Works, Mechani.ms. 
and Manufactures at home and ab�o&d are lllustrated 
and descrtbed in the SUPPLEMENT. 

Price for the SUPPI.EMENT for the United Statesand 
Canada, �OO a year, or one copy of the SCIENTIFIC AIII­
IIlmCAN and one copy 01 the SUPPLEMENT, both malied 
tor one year for $7.00. Single copies ]0 cents. Address 
and remit by postal order, express money order, or check, 

MUNN & Co •• 361 Broadway. N. Yo, 
Publtshers S CIENTIlI'IC AMEHICAN. 

• 

Builders Edition. 
THE ScIENTIFiC AMIilRICAN ARCHITECTS' AND 

BmLDlIIRB' EDITION is tssued monthly. e2.00 a year. 
Single copies, 25 cents. Forty lar e quarto pages, equal 
to about two hundred ordinary book pages; torming a 
large and splendid MaKazine ot Architecture, rich­
ly adorned with elR{Jant plates in COIorB, and with other 
fine engravings; lllus ratin the most interesting ex­
amples of modern Architectural Construction and 
allied subjects. 

A special feature is the presentation In each number 
of a variety of the latest and best plans for private resi­
dences. city and country, including tho.e <it very mod­
erate cost as well 88 the more expensive. Drs wings In 
perspective and in color .are given, together with :tull 
Plans, Specillcatlons, Sheets of Details, Estimates, "tc. 

The elegance and cheapness of this IOlIjlnltlcent work 
have won for it the Ln.rlleat C irculation of any 
Architectural publication in the world. Sold by all 
newsdealers. e2.00 a year. Remit to 

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

PRINTING INKS. 
THE .. Scientillc American" is Jll'inted with OHAS 

ENEU JOHNSON & CO. 'S INK . Tenth IIIId Lom­
bard St8� Phila .. and 47 Rose St., opp, Duane St. N. Y. 
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