
)lI{i'lvedisements. 
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Inside I'nlle. each insertion .. - - ,. a cents a lille. 

� Baek Palre. each inserliou - - - $1.00 a line. 
The, above are charges per agate hne-about eight . words per line. 'l'his notice shows the width of the line, and is set in agate type. Engravings may head adver

tisements at the same rate per agate Hne. by measure
ment. as the letter press. Advertisements must be 
received at publication office as early as Thursday morn
ing to appear in next issue. 

THE KODAK CAMERA 

STANDARD TOOL CO. 
A..T�OL. �A..SS. 

MANUFACTURERS OF 
The Celebrated Chaplin Try and Center Square, Standard Steel Rules, 

Steel Caliper Rules, Universal Bevels, Caliper Gauges, Improved 
Surface Gauges, Bevel Protractors, Depth Gauges, Screw 

Pitch and Center Gauges, Hardened Steel Squares, 
Graduated Steel Squares, Spring Calipers, 

Pliers, Straiglit Edges, etc., etc. 
WRITE FOR ILLUSTRATED CATALOGUE AND PRICE LIST OF FULL LINE. 

Makes too 11l�talltnneOU8 
Pictures by simply pressing 8 
button. Anybody mm use it who 
can wind a watch. No focusing. 
No tripod. Rapid Rectilinear 

ICE-BOATS - THEIR CONSTRUCTIO}l 
IF" --Y-OLJ uSE 

�gvi�g O�j�(�i��l'
a
8;� 

be uSted ;ndoors. 
II of I�nbor 

"I·-Clpemllor call finish. own picture�. or 
send them to the fac
tory to bp finished. 
Morocco cover ed Ca .. 

mera, in h a n  d som e 
s o l  e -I e a t  h e r  case. 
loaded for100 pictures, 

For full descliption 'Kodak" see SCI. AM., Sept. 15, '88. 
Price, $�;).OO. Reloading, $�.OO. 

The Eastman Dry Plate & Film Co. 
Rochester, N. Y. I 15 Oxford St •• London. 

Send far copy of Kodak Primer with. Kodak Plwtograplt. 

NATURAL GAS INDUSTRY AT PITTS
g��iJ:i�

A
Jir�

f 
5Im��ITaffo�� �o",f�!r�� V;"::"if,JI��� 

TIFIC AMERiCAN 8UPPL"MENT, No. 627. Price 10 cents. 
To he had at this office and from all newsdealers. 

STEEL BA.LLS. 
For Anti-Friction Bearings, of Best Caot Steel. Hardened, 
Ground, and Burnisbed, from 3-16 In. to 2 in. diameter. 

In quality and density of metal, 
in uniformity of temper, and in ac
curacy and nicety of finish warrant
ed uneqnaled. 

IIlF Samples and prices on applica
tion. 

Roiling-Machine Co.,Flt.hbul"&".M ..... 

TO BUSINESS MEN. 
rl'he value of the SCIENTIFIC AMERICAN as an adver

tisln� medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into aU the States and 'l'errito
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more th3.D to see his advertisement in a printed news
paper. He wants circulation. This he has when he 
advertises in the SCIENTIFIC AMERICAN. And 00 not 
��tm�h�thae�v�����nfora&e��J?Et1::?iIeC ��E�C��.s�t��� 
selecting a list of publication:s in WllWQ yuu ueClde It is 
for your interest to advertise. This is frequently done, 
f���hteh�e�:g�r�il�� ;fneg a::��fte�1�c�I��f�:rti���:.r6�r: 
ed on the SCIENTIFIC AMERICAN. 

lfor rates see top of firijt column of this page, or ad
drese 

MUNN & CO •• Pnbllsh"rs, 
361 BroadwaJ'. New York. 

� LUNKENHEIMER'S 

POD SafoIT Vam 
II'or Stationary, Portable, and 

Marine Engine use. 

Approved by Government Inspectors. 

Cincinnati Brass Works, 
CINCINNATI, OHIO. 

THE RICHARDS OIL ENalNE 
llT!'set ���:�'n���t-E�I���!:�conAhlt�� no Steam, no Coal, no Ashes, no, Danger. 
no Extra Jnsurance,��lio En�ineer, and 
next to no Attendance. Started instant .. 

Iy with a m"tch. Speed and fuel com
pletely regulated by the governor. 
All expense ceases when the engine 
s
�ffAUff�GHA,w�lr lJJ.; 

�ole Manufacturers, 
Binghamton, N. Y.. U. S. A. 

INVENTORS and others desirin� new articlesmanufac
turedand introduced,address P. O. Box86,Cleveland, O. 

'�1\ 0 AND FINE GRAY IRON ALSO STEEL �ALLE�f"'\J--ILE: n CASTINGSFROM�EC\AL ERNS 
flNETtNNtNG J'AP'- PA11 G'o 

I sO FINISHING, I\NNING----
o lIH)M!" LEHIGH AvE & AMERICAN ST PHILA � 

PATENTS. 

and management.. With working drawings, dptailB, and 
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f
�tewigf�h�

n
t��'f

i
�"��8���:��ll�

o
g�a�� used on the Hudson river in winter. By H. A. Horsfall, 

M.E. Contained in SCIENTIFI(' AMERICAN SUPPLtl;_ 
MENT, 1. 'l'he same number also contains the rules and 
regulations for the formation of Ice-boat clubs, the Bail
ing and management of ice-boats. Price 10 cents. 

OTTO GAS ENGINES. 
Over �;),OOO Sold. 

Horizontal ..... Otto .... Gas Engines. 
VerticaL ....... Otto.oo.Gas Engines. 
Twin Cyl inder •. Otto .... Gas Engines. 
C b· d Ott 5 Gas Engines om me ....... 0 .. (and PUnlp!!l. 
C . d Ott 5 Gas l<Jngines ombille ...... . 0 •• { and Dynamos 

OTTO GAS ENGINE WORKS, 
CHICAGO, PHlLADELPHI.l. 
New York Agency, 

tS Ve.ey Street. 

T (:he� ��£fn!r�rn (IJ���te� a�������� :��
d
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experience in that line is open to an engagement. Best 
of references. Address S. A. A .. Box 773, New York. 

THE AMtRI�AN ULL TtLEPH�NE ��. 
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 furnish· 
ed by it or its licensees responsible for such 
unlawful use, and all the consequenceb 
thereof, and liable to suit thprefor. 

ERIE ENGINE WORKS .w��::�; ... �����';,�R�rPA STAT10NARY-PORTA.BLE�AGRtCULTURAL. - ENG IN E: 5 STATIONARY�POATA8LE -VERTICAL - SOl LE: RS 

ICE·HOUSE AND COLD ROOlVL-BY R 
G. Hatfield. With directions fnr construction. Four engravings. Contained in SCIENTIFIC AMERICAN Sup
PLEMENT, ;)9. price 10 cents. To be had at this office and of all newsdealers. 

VALVE\S,�� 
�"'\..\.. \'Cl'\\ f\�\) \'\\.'S\'S"I \:i\;\, \\"'\l\'\\.� 
n_·_JENKINS BROS. 
71 John St., New York. 105 Milk St., Boston. 

21 North 5th St., Phila. 54 Dearborn St., Chica�o. 

Scientific B� Catalogue 
RECENTLY PUHI,ISHED. 

Our,new catalogue containing over 100 f'ages, includ
ing works on more than fifty ditferent SUbJects. Will be 
mailed tree to any address on application. 

MUNN & CO •• Publishers Scientific American, 
361 B,·oadway. New York. 

-----------------

With saw for cutting hack-saw blades. In use over the count.ry. '!'he new clamp� 
that bold the saw. By mat], one blade. 50 cents. 
}Jxtra blades 8�" x X", "Star," 7 cents each, 70 cents per 
lozen. by mail. Blades 8" xl", .• Stubs," 35 cents each, 
b
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a
iioo:F:;N°WIVG�'W8"RKS. Noroton, Conn. 

Barnes' Foot-Power Machinery 
Complete outtlts for Actual Worksnop 
Busine�s. A customer says: .. Consid
ering its capacity and the accuracy of 
your No. 4 I,athe. [ do not see how it 
can be produced at such low cost. The velocipede foot-power is simply ele
gant. 1 can turn steadily for a whole 
day, and at night feel as little tired 
as if I had been walkin� around." 
Descriptive Price List Free. 

W. F. & JOHN BARNES CO., 1999 RUBY ST .. Rockford. 111. 

THE MODERN ICE YACHT. - BY 
Geo. W. Polk . .f>, new and valuahle paper. containing 
full practical directions and specifications for tb.e con
struction 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, po&ition, and arran�emellt of all the parts. Contained In SCiEN
TIFIC AMERICAN SUPPLEl\IEN'l'. No. 6�4-. Price 10 
ceuts. To be had at this office and of all newsdealers. 

SECTIONAL CD�TIlr-S INSULATED AIR I W.I:.IlU. U. 

THE PHONOGRAPH.- -A DETAILED 
������i���a�';,�gt" ��� t�'if8?;.'[,�.f0{V�J:f8t��g�� 
ings:. Contained III SCIENTIFIO AMERIO..!.N SUPPLE
MENT, No. 632. Price 10 cents. '1'0 be bad at this 
office and from all newsdealers. 

OIL ENGINES. li'or Printers, Steam Yachts, 
�
u
ai:r�:

g 
�:��:-e:�

in
t!a�g��� 

ters, Mechanics. 1 to 8 H. P. 
lo'uel. Kerosene. No dust. 
A utomatic in fuel and water supply. Illu.trated Cata
logue free. See ill ustrated 
notice in Sci. Am. Aug. 4,1888. 

ENGINE CO. 

THE PENNA. DIAMOND DRILL & MFG. CO. 
JlIRDS nORO. P A., Builders of High Class 
Steam Engines. Diamond Drilling and General 
Machinery. Flour Mill Rolls Ground and Grooved. 

MESSRS. MUNN & CO .• in connection with the publl' 
catlon of the SCIENTIFlC AMERICAN. continue to ex ... 
amine improvements. and to act as Solicitors uf Patests 
for Inventors. 

NE"VV mON - OONDUOTOD.. 
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preparatIOn of Patent Drawings, Specitlcations, and the 
prosecution of Applicationq for Patents in the United 
States. Canada. and :Foreign Countries. Messrs Munn & 

¥g� ������'�?tb��s�h�::�:����i������:.t8�
C
3W����: 

on Infrinllements of Pa.tents. All business intrusted to 
them is done with· special care and promptness, on very 
reasonable terms 

A pamp.hlet sent free of charge, on applicatIOn, con-
��nrh��\ i���i��s

n 
c�����1��

e
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Designs, Patents, Appeals. Rnissues. lnfrinllements, As
si/imments, Rejected Cases. Hints on the Sale of Pa
tents, etc. We �al80 send. freeof charge, a SynopsIs of �'oreign Pa
tent Laws, showing the CORt and method of securing patents in all the principal oountries of the world. 

lUVNN ok CO., Solicitors ot Patent., 

Sectional Pipe Coverings, 
ASBESTOS BOILER COVERINCS, 

H. W. Johns Manufacturing Co. 
SOLE MANUIl'ACTURERS OJ!' 

[DECEMBER 22, 1888. 

SY�A���[ MAll[��lt I��� W��K� 
W B BURNS PROP'" 

JAMES B. EADS.-AN AOCOUNT OF 
the life and labors of this eminent engineer. With a 
portrait. Contained in SCIENTIFlC AMERICAN SUPPLE
MENT. No. ;)9�. Price 10 cents. To he had at this 
office and from all newsdealers. 

AUTOMATIC CUT OFF ENGINES.tt�\.��t" Jv1 AhiU � ACTUREQ UPON SCIENTIFIC A�D PRACTICAL PFUNC1Pl� 
BALL ENGINE CO ERIE PA 

VELOCITY OF ICE BOATS. A COLLEC-
tion of interesting letters to the editor of the SCIENTIFIC 
AMERICAN on the question of the speed of ice bo at., de. 
monstrating how and why it Is that these craft BaU 
faster than the wind which propels them. Illustrate" 
with 10 explanatory diagrams. Contained in SCIENTIFT'· 
AMER'CAN SUPPLEMENT, No. 214. Price 10 cellts. Til 
\)e had at this Office and fromaU newsdealers. 

Will perfectly center 
round, square, and octp . 
gon pieces from � in. tv 1� in. One of the most 
useful, durable, and la· 

_e'-�_�;h�_ :saving tools e\ l"r 
--mIlO" for centerillg' pur. 

pose�, and is being universally used. Price$12. 
Manufactured by rrHE 
CUSHMAl< CHUCK Co .. 
Hartford, Conn. 
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ARTESIAN 
Wells, Oil and Gas Well.s, d.rIlled 
tr 3&)O��:i: W.�od�:u�:: 
::�1f��� c�������p�� 
able Horse Power and Mounted 
Steam Drilling Machines for 100 to 
600 f't:. �anri A (\"nt<:t fnl' ill11<:tr�ted 

catalogue. Pierce ArteMian 
and lIiI We'l Supply Co •• 

80 Beaver Street, New York. 

� titntifit �mtti�au 
ESTABLJSHlm 1�46. 

The Most Popular Seieutllle Paper iu the World. 
Only $3.00 a Year, inclullin,.. l·ostll&"e. Weekly. 

�2 Numbers a Year. 

Thil'J widely ch'culllled and splendidly llIustrated 
paper is publisl.f'd weekly. Every number contains six
teen pages of useful infolmatlon and a large number of 
original engravings of new invent10ns and discoveries, 
repreSenting Engineering Works, Steam Machinery, 
New Inventions. Novelties iu Mechanics, Manufactures, 
Chemistry, J<:lectricity, Telegraphy. Pbotography, Archi
tecture, Agriculture. Horticulture, Natural History, etc. 
Complete List of Patents each week. 

Terms of Sub.cription.-One copy of the SCIEN
TIFIC A"ERICAN will be sent [or one 1100.--52 nnmhers
postage prepaid. to any subscriber in the United States 
or Canada, on receipt 01 Ull'ee dollnl·. hy tbe pub
lishers; six months, $1.60� three months, $1.00. 

Clubs.-Special rates for several names, and to Post 
Masters. Write for particulars. 
'"""The'a:arest way·to roclD.it is by PO!'ltal Order. Draft. 0)' 
Express Money Order. Monny carefnlly placed inside 
of enVelopes, securely sea led, and correctly addressed. 
seldom goes astray, but is at the sender's risk. Ad
dress all letters and mal<e all orders, drafts, etc., pay· 
able to 

�NN &; CO •• 

361 Broadway. New York. 
• 

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

Tnm SCIENTIFIO AMERICAN, but is uniform therewith 
In size, every number containing sixteen ]ar�e pages full 
of engraVings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THE SCIENTIFIC AMERICAN SUPPLICMICNT Is published 
weekly, and includeB a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the prinCipal departments of SCience and the 
Useful Arts, embracing Biology, GeclOl!;y, Mineralogy, 
Natnral History, Geo�raphy, A rchreology. Astronomy, 
Cbemistry, ElectriCity, Light. Heat, �Jechanica] Engi
neering. Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photography, 
Technology, Ma.nufacturing lndustrjes, Sanitary En
gineerin�. Agriculture. Horticulture, Domestic Econo
my, Biography, Medicine, etC. A vast amount of fresh 
and valuable information ohtainable in no other pub· 
IIcation. 

The most impOf"tant Engineering Warks, Mechanisms, 
and Manufactures at home and abl'os.d are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
canada, $5.00 a year, or one copy of the SCIENTIFIC AM
ERICAN and one copy of the SUPPLEMENT, hoth mailed 
[or one year for $7.00. Single copies 10 cents. Address 
aDd remit by posta] order,expressmoney order, or check, 

illUNN & Co •• 361 Broadway, N. ¥ .. 
Puhlishers SCI&NTIFW AMEHICAN. 

• 

Building Edition. 
THE SCIENTIFIO AMERICAN ARcnrrECTS' AND 

BUILDERS' EDITION Is Issned monthly. '2.00 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two h undred ordinary book pa�es; forming a 
large and splendid Magazine of Architectnre, rich
ly adorned \lI'ith elRgant plates in colors, and with other 
line engravings; llIus.trating 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 of very mod ... 
erate cost as well as the more expensive. Drawings in 
perspective and In color are given, together with full 
Plans, Specifications, Sheets of Details. Estimates, etc. 

The elegance and cheapness of this lDRllnlficent work 
have won for It the Largest Ch'culallon of any 
Archl.ecmral pnblicatlon In the world. Sold by all 
newsdealers. '2.00 a year. Remit to 

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

PRINTING INKS. 
361 Broadway, New York. H. W. Joh" .. ' Asbestos Roolln&". BnUdinJl" Felts, Fire-Proof Painto. Llqllid Paints. etc. THE .. Scientific American" is printed with CHAS. ENEU JOHNSON & CO.'S INK. Tenth and Lombard Sts., Phila., IIDd 47 Rose St., opp, Duane St .• N. Y. BRANCH OFFICES.-No. 622 and 624 F Street. P&

-We Bulldlnl, near 7th Street, Wasbington, D. C. 87 Malden Lane, New York. CHIC.lGO. 
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