
334 

Inside Pn""e, each inserllon - - _ ';') cents a line. 
Uack !JaKe, each iUl!lel'lioD - - - SI .. 00 a line. 

J,itutific �tutricau. 
NON-OONDUOTOR., 

[NOVEMBER 24, 1888. 

SY�AL�St M�llt��lt I��� W�RKS 
W B BUR NS PROf'TR 

'l'he above are c.harg-es per agate hne-about eight 
words per line. 'I'hIS notice shows the width of the line, 
and is set in agate type. Engravings may bead adver
tisements at ttie same rate per agate line. 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. 

'I'H E  MODERN ICE YACHT. - BY 

Sectional Pipe Coverings, 
ASBESTOS BOILER COVERINCS, 

H. W. Johns Manufacturing Co. 

Geo. W. Polk. 1\ new and valuable paper. containing 
full practtcal directions and specifications for the con
strllction or the fastest and lJest kinds of Ice Yachts of 
the latest, most appruved forms. Illustrated with en
gravings drawn to scale, showing the form, po�ition, 
and arrangement of all the parts. Contained in SCIEN
TIFfC AMERICAN �UPPLEl\IEN'l', No. 6".l4. Price 10 
cents. To be hal at this office and of all newsdealers. 

STAR BUTCHER SAW. 
SOLE MANUFACTURERS OF 

AUTOMATIC CUT OFF ENGINES.�'t�W;'.t� MANUfACTURED UPON SCI£NW.CAND PRACTICAL PA.INCIPlES ,)" BALL ENGINE CO. ERIE PA 
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20.22.24 inches, on receipt of $1.32. Each Saw is war
ranted to cut bone four weeks without filing. and after 
that to cut off an inch bar of iron. Best Polished Steel 
]:I'rame to fit either length, $1.08 each. Hardware dealers 
will furnish these goods at our prices. Show tl1is to 
your Butcher, it will save him much money. 

H. W. Jobns' Asbestos Roofinlr, Bnilding Felts, Fire-Proof Paints, Liqnid Paints, etc. 

87 Maiden Lane, New York. CHICAGO. PHILADELPHIA. LONDON. 
WORKING M ODELS And Experimental 

MachInery. metal 
or wo·od, made to order by MASON & RA UCH, successors 
to J. ]'. Werner, 62 Centre Street, New York. 

MILLERS F�LLS CO., 
93 Reade �treet, New York 

THE KODAK CAMERA 
Makes 100 Instantaneous 

}lIictures by simply pressing a 
button. Anybody can usc it who 
«an wind a watch. No focusing. 
::So tripod. Rapid Rectilinear 
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be u5ed indoors. 
Division of Labor 
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Mention thIs paper. 
---------�-------------------

THE GENERATION OF STEAM.-A 
lecture by Geo. H. Babcock delivered in the Sibley 
College Course. I. The production of Heat. Furnaces 
for burning bituminous and anthracite coal, woad. saw
dust, waste �as, natural gas, etc., described. II. The 
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tained in SCI1£NTIFIC AMERICAN SUPPI.EMENT, Nos. 
6:l4 and 6::il. Price 10 cents. To be had at this Office 
and from all newsdealers. 

GOING INTO THE POULTRY BUSI-
ness.-A paper by P. H, Jacobs, reviewing the commer
cial aspects of poultry raisin�. and giving many useful 
hints upon the subject. Contained in SelEN'rIFle 
AMEltICAX SOPPLE1\I.E:,\'r, No. �96. Price 10 cents. 1'0 be had at thjs office and flOm all newsdealers. 

IF. --Y-OLJ USE 

VALVE',S)�i) __ " 
�\\\..\..�\)?, [\':;\'\l \'\\'2J\S"I \j'\\ \\�'W\\\:' 
"'---___ J ENKINS BROS. 
71 John �t., New York. 105 Milk St., Boston. 

21 North 5th St., Phila. 54 Dearborn St., Chicago. 

M ICROSCOPES Telescopes, Spefta-
C?le [I., Lantern Shdes. 

Barometers Plwt(}gn�phi(! Ontjltli for ,Amate.uTs. FiI'lIJ 
Gla.,se,,&:c.W. H. \\ abo �Iey & Co. Phllada.,Pa. DillS. price list free. Send for Special Bargain Lists. 

THE NEW CROTON AQUEDUCT.
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engravings and a map. Cont(lined lD 8CU;l\'TUncAMEJU
CAN �('PI'LF1'tlE:\T, No. �/)8. Price 10 cents. To be 
had at this office and from all newsdealers. 

Shepard's New $60 Screw-Cutting Foot Lathe 

� Fout and Power I�athes, Drill 
el Presses, Scroll Saw At t a e h .. 
'P"'4 rr.ents, Chucks. Mandrels, Twist 
� Drills, Dogs, Calipers. etc. 

perator can tlniEh 
own pictures, or 

send the m to the fac
tory to be finished. 

Barnes' Foot-Power Machinery 
Complete outtlts for Actual Worksfiop 
Business. A customer says: u Consid� 
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C
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PETROJ--lEUM FUEL.-AN ACCOUNT � fO�e��1!f�;r�t��OR�t����H2utfits 
of the Pennsylvania Railroad's experiments with the � AddrefSs II. L. � H 1£1" A ItO, Morocco covered Ca

mera, in h an d s o m  e 
s o l e - l e a t h e r  case. 
loaded for100 pictures, 

can be prod uced at such low cost. The 
velocipede foot-power is simply ele
gant. I can turnsteadHy for a whole 
day, and at night feel as little tired 
as if I had been walking around." 
Descriptive Price List Free. 
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m ��tp�������� o�e�bo����zY��r�����{�'r� =- �� 134 E:�'t�� r;'t I'cpt, road with coal oil as a fuel. Contained in SCiENTllnc � ..... "-\_�::;'IC'... 
Cinciunati, Ohio. 

For full description Kodak" see SCI. AM. , Sept. 15, '88. 
PI'ice, $:lil.OO. Relonding, $�.oO. 

The Eastman Dry Plate & Film Co. 
Rochester, No Y. I 15 Oxford St., London. 

Sena for copy of Kodak Primer with Kodak Plwtol1l'aph, 

THE COPYING PAD.-HOW TO MAKE 
and how to u�e; with an engraving. Practical directions 
bow to prepare the gelatine pad, and also the aniline ink 
hy which the copies are made; how to apply the written 
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4!1�. Price 10 cents. Forsaleat this office and by all 
tre'wlIIdealers in all parts of the cD:untry. 

STEEL BALLS. 
For �nti-Frlction Bearings, of 
Bt'st Cnot Steel. Hardened, 
(';-..ouucl, Rnd Burnished, from 
8-16 In. to 2 in. diameter. 

In quality and density of metal, 
in uniformity of temper, und in ac .. 
curacy and nicety of finish warrant
ed unequaled. ar Samples and prices on applica
tion. 

Simond's ROiling-Machin" Co.,Fltehburg, M ...... 

VELOCITY OF ICE BOATS. A COLLEC. ' 
tion of interesting letters to the editor of the SCIENTIFIC 
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faster than the wind which propels them. lllustrated 
with 10 explanatory diagrams. Contained in SCIENTIFIIj 
A:MERICAN SUPPLEMENT. No. 214. Price 10 cents. To 
\Ie had at this office and from all neWSdealers. 

WATCHMAKERS Send for REDUCED PRWE LIST of 
Wllitcomb !.nllle., date of July L 1888. 
American Watch Tool Co., Waltham, Mass. 

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

Scientific B� Catalogue 
RECEN't'L Y PUBI.ISHED. 

Our new catalogue containing over 100 pages, includ
ing works ou more than fifty different subJects. Will be 
mailed tree to any address on application. 

lllUNN &0 CO.,.Publishers Scientific American, 
361 Broadway, New YOI·k. 

ICE-BOATS -THEIR CONSTRUCTION 
and management. With working drawings, dptai}3.a.nd 
gb�s'r�g�tidg. 
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used·on the Hudson river in winter. By H. A, Horsfall, 
M.E. Contained in SCIENTIFiC AMERICAN SUPPLE
MENT, 1. The same number also contains the rules and 
regulat,ions for the formation of ice· boat clubs, the sail. 
ing and management of ice·boats. Price 10 cents. 

A)U�RICA::'{ SUPPj,E)1E�T No. 615. Prtce ten cents. 
To be had at this ottlce and from all newsdealers, 

STANDARD TOOL CO. 
.A.T�OL. �.A.SS_ 

MANUFACTl1l\ERS 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, Straight Edges, etc., etc, 
WRITE FOR ILLUSTRATED CATALOGUE AND PRICE LIST OF FULL LINE. 

JAMES B. EAD'" AN ACCOUNT OF 

25%' SAVING T�:E ld:'&CK.EY .A."T<>ld:'&TXC &�:EC.XN:&:'LE:EC. 
D,- - T Thermostatl9, fire Alarm operated b� Electricity. the life and labors of this eminent engineer. With a 500 cI Positive in Its action. EaSIly tested, No attendnnce required. J£ndorsed by Under-
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7' writers, Tbe J. C. lUackey 1)0., 7&-SO So, Water St., Syracuse, N, Y., U. S. A. 
office and from all newsdealers. 

OIL ENGINES. )j�or Printers, Steam Yachts, 
pumping water, sawing wood, 
making ice-cream, Carpen
ters' Mechanics. 1 to S H. P. 
}�ue4 Kerosene. No d U81. 
Automatic in fuel and water 
supply. Illustrated Cata
l()gue free. See ill ustrated 
notice in Sci. Am. Aug. 4.1888. 
SHIPMAN ENGINE CO, 

92 Pearl St'l Boston, Mass. 

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

tisin� medium cannot be overestimated. Its circulation 
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ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
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advertises in the SCIENTU'IC AMERICAN. And do not 
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selecting a list of publication� in wlltca yuu deClde It is 
for your interest to advertise. This is frequently done. 
for. the reason taat tae agent gets a larger eommission 
from the papers haVing a smttll Clrculation thl\n i� allow
ed on the SCIENTIFIC AMERICAN. 

Ifor rates see top of first column of this page, or ad
dress 

lllUNN & CO .. Pnbllsh .. rs, 
361 Broadway, New Yo,·k. 

ALLEf"U.-IL.t 1 CASTINGS FR0tv1�SPECIAL fRNS 
- D-EV�� flNETINNING J*A-N Pl\lT� 

� :::-=-1\ 0 "NO FINE GRAY If\ON ALSO STEEL 

I S Llnt<\iu.c fINIStHNC.. NING --
o rtl{)MA LEHIGH AVE !< AM.RlCAN ST PHILA , AN� 

PATENTS. 
MESSRS. MUNN & CO., in connection with the puNi' 

cat!on of the SCIENTIFIC AMERICAN. continue to ex
amine improvements, and to act as SOlicitors uf Patents 
tor Inventors. 

In thl� line ot bU8111ess they have had forty-cm'� years 
experience. and now nave unequaled. facilities for the 
preparatlOo of Patent Drawings, SpeciticatioI!s. and the 
prosecution of A pplicationq for Patents in the United �tates. Canada. and Foreign Countries. .\1 essrs Munn & 
Co. alsoatt.end tf' the preparation of Caveats. Copyrights 
for Books, Lab"l8, Reissues. �\ 8signmente. and Reports 
on Infringements of Patents. All business int.ru�ted to 
them is done with �pecial care and promptness. on very 
r8a.sonable terms 

A pamphlet sent free of charge. on applicatlOn. con
taining full information about Patents and how to pro
Cure them; directions concernin$l Labels. Copyright!., 
De

S
igns, Patents. Appeals. Roissues. Infrinl'!"ements. AA

Bignments, Rejected Cases. Hints on the Sale of Pa
tents, etc. 

We also send . .free of charge, " Srnopsls of �'oreil<n Pa· tent LawB. showing- the CORt and methOd of securing 
patents in all the principal countries Qf the world. 

MTJNN '" CQ., SoUcilors of Pa'enu, 
361 Broadwa,., New York. 

BRANCH OFFICES.-No. 622 and 6:U F Street, Pa
oUio Buildillll, _. 7th Street, WaahiJlittOD, D. C. 

ASBESTOS FELTING wKs'lHair-Felt 
Cement felting Coverings 

98 Mold.m LODe, N.Y. I For Heater, Steam Water Pipes 

The CUSHMAN Patent 
3 Pinion Geared Scroll Chucks 
with their latest improvements 
are unexcelled. Made in all si'l;es 
from 2� inch to 12 inch diameter, 
and are sold by the trade all over 
the world. 

.'\t anufactured by 
't'be Cusllman ell"cl< Co., 

Hm·tford, Conn. 

HOME·MAD E INC UHA'fOR.-PRACTI-
cal directions for the manufactUre of an effective incu
bator that has been carefullY tested and fonnd to per� 
form all that may be reasonably expected j with direc· 
twns for operating. With" figures. Con tamed in SCI
ENTIFIC AMII:RlCAN SUPPLI£MII:NT. NO. 630. Price 10 
cents. To be had at this office and from all newsdealers, 

©\�CARY&MOEN� 
STEEL WIRE OF..Gv.j5£SCRIPTION @Ycy -
234- W.29.ST. EVERY &STEfLSPRINGS, NEWYORKCITY 

AMMONIA SULPHATE.-A PAPER 
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3 figures . .  Contained in SCIENTIFIC AMERICA..'" Sup
PL1(MI'!NT, No. :ititi. Price 10 cents. To be had at this 
office and from all newsdealers. 

P�TENT � 
p!�n�r���� Li���e!e�� � lb. ··.r 
pressure. Send for Lists. 

HAND, BURR & CO., . 
614 and 6lH Market �t .. Philadelphia. Pa. 

GEOLOGY EXPLAINED IN ITS SIM-
plest Form.-An ip.terestin� object lesson in geology. 
Containpd in SCIF:�'l'IFIC AMF.lilCAN RUPJ>LKMI.;r..'T, No. 
630. Price 10 cents. To be had at tbis Office and from 
all newsdealers. 

THE AMERI�AN BEU TELEPH�NE ��I 
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 
forllls 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 consequence!> 
thereof, and liable to suit thprefor. 

ERIE ENGINE WORKS .w����; ... �����i.�"b'r 
STA.ll0NARy-PORTABLE-A.GRICULTURAL - e: NG I N E: 5 

5TATIONAR'Y-PORTA8LE -VER1IC,AL- 801 Le:: R S 

The TRENTON ENGINE AUTOMATIC CUT-OFF 8ALANCE VALVE Highest duty� economy, and durability guaranteeiJ. 
!'beuix I1'0n Co. 1.'l'enlOl1, N.J., M'f'rs. 

F. VAN WINKLE, Agt., 91 Liberty St.,N. Y. 

RUBBER BEL TINe, PACKINO, HOSE. 
Oldest and I.arlrest Mannfacturers in tbe United .States. 

VULCANIZED RUBBER FABRICS 
For Mechanical Purposes. 

A1.r Brake �ose 
A SPECIALTY. 

RUBBER MATS, 
RUBBER MATTINC, 

AND STAIR TREADS. 
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& PACKING CO., 15 PARK ROW, N. Y. 
JOHN H. CHEEVER, Trea.. Branches :-W. D. Allen & ('0 .. 151 T.ake St .. Chicalto; 308 Chestnut St .. Phila.; 52 

Summer St" Boston: Post l; Co., Cin., O. European Branch, Pickhuben Ii Hamburg (Freihafenllebiet), Germany 

© 1888 SCIENTIFIC AMERICAN, INC. 
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� tientifit �mtti,au 
ESTABLISHED 1�46. 

The 1II08t Popnlar Sdelltific Paper in the World. 
Only $3.00 n Yea'" including Postnge. Weekly. 

;)!I r-tiumbers a Year. 
Tlli" widely cio'culnled and splendidly lllustrated 

paper is publistE'd weekly. Every number contains six:
teen pages of useful infoImation and a large number of 
original engravings of new invent10ns and discoveries. 
repreFJenting Engineering Works, Steam !\Iuchinery, 
New Inventions. Novelties in MechaniCS, Manufactures, 
Cbemistry, t,;leclricity, Te. egrapby, Pbotography, Archi
t€'tture, Agriculture. Horticulture, Nutural History, etc. 
Complete List of Patents each week. 

Tenlls of �"bMcl'iptioll.-One copy of the SCIEN
TIFIC A. "ERICAN will be sent for one uear-52 numbers
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of thl'('e dolln .. ", by the pub
lisbers i 6ix months, $1.50; three months, $1.OU. 

Club",.-Special rates for several name�, and to Post 
Masters. Write for part'culars. 

'l'he safest way to remit is by Postal Order. Draft, or 
Express Money Order. Monny carefully pluced 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 .. 
.. ble to 

�UNN &; COo. 
361 Broadway, New York. 

T�E 

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

THII: SCIE�'TIFIC AMERICAN, lIut is uniform therewith 
in Size, every number containing sixteen larl1e pages full 
of engravings. many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
TH� SCn;!\TIFIC AI\Il!:R ICAN SUl'PLI�MICNT is published 
weekly, Itnd includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the Jlrin�ipal departments of Science and the 
Useful Arts, embracing- .Biology, Geclog-y, Mineralo�y, 
Natural History. Geography, Arclueology. Astronomy, 
Cheillistry; ElectriCity, Light. Heat, �Iechanical Engi. 
neering:. Steam and Railway. Engineering, j\lining, 
Ship Building, :\(arine Engineering, Photogruphy, 
Technology, Ma.nufacturing Industries, Sanitary En
gineering, Agriculture, Horticulture, Domestic Econo_ 
my, Biography, Medicine, etc. A vast a mvnnt of fresh 
and valuable information obtainable jn no other pub .. 
licatlon. 

The most impurtant Engineering Wm'ks, ::\/ echuniems, 
and Manufactures at home and abro&d ure illustrated 
and described in tbe SUPPLEMIf::\'T. 

Price for the Sl'Pl'LEMENT for the United States and 
Canada. $5.UO a year, or one copy of the SCIEN1'[FIC AM
EHICAN and one copy of the SUPPLEMIC\'T, both maned 
for one year for $7.00. Single copies ]0 cents. Address 
and remit by postal order, expres� money order, or cheCk. 

lUUNN & Co .. 361 Brondwu.y, N. Y., 
Publishers SCIENT1FIO AMEltICAN. 

• 

Building Edition. 
THE SCIENTIFIC AMERICAN ARCHl'J' ECTS' AND 

BUILDERS' EDITION is issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty lurge quarto ptlges, equal 
to about two hundred ordinary book pages ; forming a 
large and splendid Lllagazin.� of Architecture, rich .. 
ly adorned with elegant plates in colo'rs, and with other 
fine engravings j illustrating the most interesting ex
amples of mudern Architectural Construction and 
allied subjects. 

A special feature is the presentation in each number 
uf a variety of the latf'st 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. Estimat.es, etc. 

The elegance and cheapness of this magnificent work 
have won for it the ]�aruest Ch'culalion of any 
Archltecmral publication in the world. Sold by al 
newsdealer.. $2.50 a year. Remit to 

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

PRINTING INKS. 
THE .. Scientific American" is printed with CHAS. 

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