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Inside Page. each insertion . -'. ":i cent8 a line. 
Back Pall"e, each imoerlion - - - 81.00 a line. 

The above are charges per agate hue-about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Hngravings may head adver� 
tisements at the same rate per allate line, by mea8ure� 
ment, as the letter press. Advertisements mnat be 
re ceived at publication office 88 early as Thursday morn­
ing to appear in next issue. 

STEEL 
For Anti-Friction Bearings, of 
Best CaRt Steel. Hardened, 
Gronnd, Bnd Burnished, from 
8-16 In. to 2 in. diameter. 

]n quality and density of metal, 
in uniformity of temper. Hnd in ac� 
curacy and nicety of finish warrant� 
ed unequaled. 

Nr Samples and prices on applica­
tion. 

Roiling-Machine Co.,Flt.hhurg,Ma88. 

TO BUSINESS MEN. 
The value of the SCIENTIFIC AMERICAN 8S an adver­

tising medium cannot be overestimated. Its circulation 
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ries, and is read in all t1;te p:rincipal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news. 
paper. He wants Circulation. This he has when be 
advertises in t h e  SCIENTIFIC AMEHICAN.' And do not 
let the advertising agent intluence you to substitute 
some other paper for the �S(,IENTIFIC ,AMERICAN. when 
selecting'a bst of publications in walCn yuu declde It is 
for your interest to advertise. This is frequently done, 
for the reason taRt t.ne &,gent �ets a larger eommisslOn 
from the papers having a smaU Circulation tiulJl is allow. 
ed on the SCIENTIFIC AMERICAN. 

�'orTa�.oee top of first column of this page, or ad­
dress 

IlVIUi &; CO .. Publishers, - �; 361 Broadway, New yo.'k. 

T� KODAK CAMERA 
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indoors. 
lJivi�i,nn of Labor 

•• ,-O'DeraILor can finish 
own pictures, or 

send them to the fac­
tory to b£" finished. 

Morocco covered Ca­
mera,in h a n d s o m e  
s o l e - 1 e a t h e r  case. 
loaded forlOO pictures, 

Mee SCI. AM. , Sept. la, '88. 
Prlee:S21i.OO. Reloading, S'l.OO. 

The Eastman Dry Plate & Film Co. 
Rochester, N. Y. I I S Oxford St., London. 

Serul jor copy oj Koda" Primer with Kodak Plwtograph. 

lOE-BOA'PS - THEIR CONSTRUCTION 
and managemt!nt. With working drawings, details, and 
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usod on the Hudson river in winter. By H, A. Horsfall, 
M.E. Contained in SCIF.�TIFIC AMEHICAN SUPPLE­
MENT,I. The same number also contains the rulesand 
regulat,ions for the formation of ice-boat clubs, the sRi]. 
ing and management of ice-boats. Price 10 cents. 

The most efficient and economi­
cal means of obtaining from one-
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the greatest amount of work with 
the use of t.he smallest stream 
of water, speCially adapted for 
running cheaply a.nd efficiently, 
Printing Presses, Elevators, 
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tal Contrivances, and in fact, 
any 
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Street, Binghamton, N. Y. 

Jeitutific �tUtritau .. 

THE ORIGINAL UNVULCANIZED pACKING 

CALLED TUE STANDARD-�T �:e��eS:c���l .. IhiCh 

Accept no packing as JENKINS PACKING unless stamped 
with our" 'rrade Mark." 

JENKINS B OS 
{ 'U.JohIlStreet.N. Y. 

R 100 Milk �trt'et, 11001ton. 
21 North roth "'t., Phlla. 

• 84 Dearborn St., Chle0lr0. 

Scientific B� Catalogue 
RECENTLY PVU"ISH�;J). 

Our new'catalogue containing over 100 {lages, includ4 
ing works on more than fifty difterent subjects. Will be 
mailed tree to any address on application. 

MUNN &; CO., Publishers Scientific American, 
361 U"oadwny, New Yo,'k. 

THE GENERATION OF STEAM.-A 
lecture by Geo. H. BabcocK delivered in the Sibley 
College Course. 1. The production of Heat. Furnaces 
fur burning bituminous and anthracit.e coal, WOOd. saw­
dust. waste gas, Datura1 gas, etc., descri bed. IL The 
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tained in SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 6·.!4 and 6�1i. PrIce 10 cents. To be had at this o:tHce 
und from all newsdealers. 

PNEUMATIC DYNAMITE TORPEDO 
(jun.-An exhaust.ive account of this new weapon and 
of the experiments made with it; along with a descrip­
tion and Illustration of a proposed dynamite cruiser. 
with6 tlJmres. Contained in SCIENTIFIC AMEltlc.AN SUP­
PLEMENT. No. �9a. Price 1I cents. 'lb be had at this 
o:tHce and from all newsdealers. 

THE 

Barnes' Foot·Power Machinery 
Uomplete outfits for Actual Worksnop 
Business. A customer says: H Consid­
ering its capaCity and the accuracy of 
your No .• Lathe. [ do not see how i t  
can b e  produced a t  such low cost. The 
velocip�de foot-power is simply ele-

�:�an� �n ��rct 
S�:�?i�s 

fYftt�e �f� 
as if I had been wa1king around." 
Descriptive Price IJist �'ree. 

W. F. & JOHN BARNES CO., 
1999 RUBY ST., Rockford. Ill. 

MODERN ICE YACHT. - BY 
Geo. W. Polk. Anew and valuable paper. containing 
full practical directions and specifications for the con­
strllction of the fastest and best kinds of Ice Yachts of 
the latest, most approved forms. Illustrated with en­
gravings drawn to scale, showing the form, position. 
and arran�ement of all the parts. Contained in SCIEN­
TIFIC AMElUCAN SUPPLEMENT. No. 6-.l4. Price 10 
ceuts. To be had at this o:tHce and of all newsdealers. 

S AW 8 Wanted 50,000 Sawyers 8 AW S a n d  Lumbermen t o  

A 
send u s their full address for a copy of Em_ 

A erson's cw- Book of �A Ws.. We are first 
to introduce NATURAL GAS for heating and 

Wtempering Saws withwonderfule1fect up- W on improving their quality and toughness, 
enablin� us to reduce prices. Address 

S EIUERSON, SMJ'I'H &; CO. (Ltd.), S Benver Falls, l·a, 

VELOCITY OF ICE BOATS. A COLLEC-
tion of interesting I etters to theeditor ofthe SCIENTIFIC 
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faster than the wind which J,lropels them. Illustrated 
with 10 explanatory diagrams. Contained In ScIENTIFIO 
AMERI CAN SFPPLEMENT. No. 214. Price 10 cents. To 
be had at this o:tHce and from all neWSdealers. 

FO�t:rAcfo�.it-i�'ft.. '�,J�>r�(1lf�AR�0�ili'��·J INV ENTOR S  and others desirin .... new articles manufac­
MFG. Co., 910 Webster Street, Oakland, California. tured and introduced, address P. O. Box 86, Cleveland, O. 
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Asbestos Sectional Pipe Covering 

A Non-Conducting Covering for Steam and Hot Water Pipes, Boilers .. etc. 
UBADI1:V �.:rTAClIED OR REMO�ED BY ANY ONE. 

�. �. J'011:D.8 �a.:D."U.�a.o1:"U.r:lD.g COD1Pa.:D.Y, 
SOLE MANUF ACTURERB OF 

H. W. Johns' Asbestos Roofing, Buildina Felt .. , Fire-Proof I'ainlS, Liquid Paints, etc. 

87 Malden Lane, New York. CBIC.!GO. PBIL.!DELPBU. LONDON, �I\CHINISTS'SUp� LATHES v \0'" 
f'\ SENO 13 CENTS F'" -H....-CKS ""OOL 

fOR ILLU,:)TRATEO CATAlOGU£l. ,(: � \,,\...�SCRtJY 
MONTGOMERY&CO 105 FULTON ST NY SO�\CAlllP(RS;:'v 

PETROIJEUM FUEL.-AN ACCOUNT 
of the Pennsylvania Railroa<t's experiments with the 
Drquhart system of burning petroleum on locomotives, 

and also of the experience of the Grazi.Harltzin Ban­
road with coal oil '" a fueL Contained in SoIEN�'IFIC 
AMERICAN SUPPI,EMENT No. ti l:i. Ptice ten cents. 
To be had at this otllce and from all newsdealers. 

THE CRANK'S STORY. - BY G. H .  
Edwards. C.E. The part played b y  the crank in develop­
ing the economy of steam in multiple cylinder engines. 
With two figures. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 641. Price 10 cents. '1'0 behadat 
this o:tHce and from all newsdealers. 

ERIE ENGINE WORKS .W����;A��:;��';,�R�/A 

[FEBRUARY 23, 1889. 

SY�AL�St MAllt��lt !��� W��K� 
W B BURNS FRC • 

JAMES B. EAD!:l.-AN "l\.CCOUNT OF 
the life and labors· of this eminent engineer. With a portrait. Contained in SCIENTIFIC AMERICAN SUPPLE­
MENT, No. �9'l. Price 10 cents. To be had at this 
office and from all newsdealers. 

USEFUL BOOKS. 
Manufacturers, AgrICulturists, Chemists.l£ngineers.Me� 

chanics, Builders, men of 1eisure, and profeRSional 
men, of all classes. need good books in the line of 
their respective callings. Our post office department 
permita the transmission of books through the maild 
at very -small cost. A comprehensive catalogue of 
useful books by di1l'erent authors. on more than IIfty 
diJferent. subjects, has recently been published for 
free cir9ulation at the office of this paper. Subject,s 
c1assified with names of author. Persons desiring 
a copy, have only to ask for it, and it will be mailed 
to them. Address, 
MVNN &; CO •• 361 Uroadway, New York. 

SEVERN AND MERSEY TUNNELS.-
Full description of these two importnnt engineering 
works, with two engravings. Contained in SCIENTIFIC 

t:IIi'�I�tM,::r������nr��' !b(J'!'WS�;I���. cents. To 

T�E 

J eitutifit �mtriean 
ESTABLISHED 1�46. 

The 1II08t Popular Selentlle Paper lu the Worl4. 

Thill widely ch'cnlnled and splendidly llJustrated 
paper is published weekly. Every number contains 8ix­
teen pages of useful inf01mafion and a large number ,of 
original engravings of new inventions and discoveries� 
representing Engineering Works, Steam l\luchinery. 
New Inventions. Noveltie8 in MechaniCS, ManufHctures, 
Chemlstry,l<lectriclty, Telegraphy,Photography,Archl_ 
tPcture, Agriculture, Horticulture, Natural History. etc. 
Complete List of Patents each week. 

Terms of Sub .cI"iption.-one copy of the SCIEN. 
TIFIC AMERICA N will be sent for one llear-52 numbers­
postage prepaid. to any subscriber in the United States 
or Canada, on receipt of tln'ee dollor .. by the pub­
lishers; six montbs, $1.50; three months, $1.00. 

Club ... -Speclal rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to re� il> by Postal Order, Draft, or 
Express Money Order. Mon.,y carefully J,llaced inside 
of envelopes, securely sea1ed, 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 

�UNN &; COo. 
361 Broadway, New York • 
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Scientific American Supplement. 

THE AMERI�AH»ELLTELE�H�HE ��. CHARTER'S GAS ENGINE. 
$TATIONARY-PORTA8�E AGRICUl...TUR.:>..L E NGI r .... E: S STATIONARY po_ TARLf: -VERTICAL BOlLE RS 

This is a separate and distinct publ1catlon from 
THE SCIENTIFIC AMERICAN. but is uniform therewltb 
in Size, every number con taiDing sixteen large pages fu 11 
of engraviDRs. many of which are taken from foreign 
papers, and accompl\nled with translated descrlptloDs_ 
THE SCIENTIFIC A.IERICAN SUPPLEMENT Is published 
weekly, and include. a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the prinoipal departments of Science and the 

IRRIGATING MACHINERY ON 'rHE Useful Arts, embracing Biology, Geclol(Y, Mineralogy. �::�"n �1a
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m��; Natural History. Geo"raphy, Archlllology. Astronomy, 95 MILK ST'I BOSTON, MASS, 

This C ompany owns the Letters P atent 
granted to Alexander Graham B ell, M arch 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of E lectric Speaking T elephones�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 consequence!! 
thereof. and liable to suit tlit'refor. 

PATENTS. 

2 to 25 H. P. The Simplest, most Reliable, and 
Economical Gas Engine 

in existence. 
An impulse at every revolution. 

Perfect steadiness guaranteed 
for Arc or Incandescent Electric 
Lights. 
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"' houl' to ench indicated H. P. 

A J>erfectly Sale Motor for 
________ -' All Places aDd Purpose •• 
New York Agent, JOHN J. BOCKIE, 47 Dey Street. 

Chicago Office and Salesroom, 152 I,ake Street. 
For circulars and prices. address 

Charter Gas Engine CO. 
p _ O. Box 148. STERLING. ILL. 

MOULDERS' TOOLS.- A DESCRIP­
��.:;. °\v\fg i'?��r��fgn!'�l�'t�d����?�;:p'\������: 
(�ontained in S cn;t\ TIFlC AMERICAN SUPPLEMENT. No. 636. Price 10 cents. To be had at this office and 
from all newsdealers. 

T
HE PENNA. DIAMOND DRILL &. MFG. CO. 
IIIRDSIIORO, l'A., Builders of High Class 
Steam En�ines. Diamond DriHing and General 
Machinery. ]'Iour Mm Rolls Ground and Grooved. 

in irrigating machiner}' to meet the requirements of Chemistry, E lectricity. Light. Heat, ;\lechanical Engl_ �'ir�� C1���\�I��V�U���:��i�T 1?g
s
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d
S���: neering. Steam anil &ilway Engineering, lUning. 

Price 10 cents eooll. '1'0 be had a t this o:tHce and from Ship Building, lIIarinii - Engineering, Photogrltphy. 
all newsdealers. Technology, Manufacturing Industries, Sanitary En-

Wood working 
gineeriD�1 Agriculture, Horticulture, Domestlc Econo-Machi n e r y my, Biograpby, Medicine, etc. A vast amullnt of fresh 
and valuable information obtainable In no other pub. 
lica tion. FOR 

Chair, Furniture and Tlul most important Engi'lWll'ina Works, MechanleD1s. 
Cabinet !tlills, and Manufactures at home and abroad are illustT8ted 

Pattern !tInkers' use and described in the SUPPLEMENT. 
etc. Price for the SUPPLEMENT for the United States and 

Rollstone lJaehlne (lo., 
48 Water Street, Fltcbburg, Ma88. 

HOME·MADE I NCUBATOR .-PRACTI-
caJ directions for the manufact.ure of an effective incu­
bator that has been carefully tested and found to per· 
form all that may be reasonably expected; with direc· 
tlons for operating. With 4 figures. Con tamed in SCI­
ESTIFIC AM I*:HICAN SUPPLEMlj�NT. No. 630. PricelO 
cents. To be had at this office and from all newsdealers. 

Canada. $5.00 a year, or one copy of the SCIENTIFlC AM­
EItICAN and one copy of the SUPPLEMIONT, both mailed 
for one year for $7,00. Single copies 10 cents. Address 
and remit by postal order, expresa money order, or check. 

MUNN &; Co., 361 Broadway, N. Y .. 
Publishers SCIENTIFIC AMEltICAN. 

• 

Building Edition. 
THE ScIENTIFIC AMERICAN ARCHI'fECTB' AND 

BUILDERS' EDITION is issued monthly. $2.50 a year. 
Single copies, 25 cents . j<'orty large quarto pages, e,qual 
to about two hundred ordinary book pages; forming .. 
large and splendid lUaaazine of Architec ture, rIch­
ly adorned with ele� plates in colors, and with other 
fine engravings; IIJlIII'I.\'liting the most interesting ex­
amples of modern Architectunal ConstructIOn and 
allied subjects. 

THE CONTINENTAL IRON WORKS, 
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 those of very mod­
erate cost as wen as the more expensive. Drawings in 
J,lerspectlve and in color are given, together with full 
Plans, SpeCifications, Sheets of Details, Estimates, "te. 

I-J - 'CORR�G��tiO hutsl 
\�I 

_ =<' ",1fn:ili: � 
THOB. F. ROWLAND, Pres. 

�R.Oo�x..VN'" N'_ "Y., 
BOLE MANUlI'ACTu;RERB OF 

CORRUGATED BOILER FLUES 
Under their own patents and those of SAMSON FOX of JJeeds, England. 

MADE IN ALI. SIZES,. WITH FLANGED OR PLAIN ENDS. 
W" Take Ferry fromioth or �3d S1., N. Y., to Greenpolnt . ..all 

The elegance and cheapness of this lll�lficent work 
have won for it the I.or"e .. t Circulation of any 
Archlwcmral publication in the world. Sold by a» 
newsdealers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 
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