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The above are charges per agate lme-about eight 
words per line. 'llhis notice shows the width of the line, and is set in agate type. I£ngravings may bead advertisements at the same rate per agate line. by measurement. as the Jetter press. Advertisements must be 
received at publication office as early as Thursday morn
ing to appear in next issue. 

j'citutific �tutrita;u. 
RUBBER BELTING, PACKING, HOSE, 

AJlID ALL OTHER KINDS OF 

�UElElE� G-OODS, 
-FOR--

MECHANICAL and MANUFACTURING PURPOSES. 

The Larllest and Most Extensive Manufacturers in America. 
GUTTA PERCHA AND RUBBER MFG. CO. 

New York, Chicago, San FranCisco, Toronto. 

ICE�BOATS - THEIR CONSTRUCTION 
and management. With working drawings, details. and 
g��s1V��fi��. f�lew:-gf�h:�������:s��g��fli:g

o
g�ai! used on the Hudson river in winter, By H. A. Horsfall, M.E. Contained In SCIENTIFIC AMEIUCAN SUPPLE

MENT. 1. The same number also contains the rules and reguJat.ions for the formation of ice-boat clubs. the sall. 
ing and management of ice-boats. Price 10 cents. 

Mention this paper. 

VELOCITY OF ICE BOATS, ACOLLEC. 
tlon of interesting letters to the editor of the SCIENTIFIC 
:;�:f�t;�����e ���s�'h� °rt tpse �E:Idt'h���e .J',?�\s, �'ll faster than the wind which propelS them. illustrated 
with 10 explanatory diagrams. Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 214. Price 10 cents. To lie had at this office and from all newsdealers. BUSINESS MEN 

Of Inte11igence and limited capital wanted as manugers of State an d city agencies for our improved system of automatic gas control. now being universally adopted in a]] ga8�burning cities. 
The system secures to the consumer absolute and automatic control of his ga� preHsure. irrespective of the 

With saw for cuttin g metals. Saves all the broken haCk-saw blades. In use over two years in all parts of the country. 'I.·he new clamps have the edges bevelled that hold the Raw. By mail, with one blade,50 cent •• Extra bladesS;'f' x]1I1," Star," 'i cents each, 70 cents per dozen. by maH. Blades 8" x 1" f .1 StUbS," 35 cent s each, 
by mail. Discount to dealers. 

NOltOTON ll'IFG. WORKS, Noroton, Conn. 

WORKING MODELS And Experimental 
Machinery. metal 

or wood, made to order by MASON & RAUCH. successors 
to J. l<'. Werner, I.i2 Centre Street, New York. 

�������VJs��:���nrlsi�na��i����:r �����Yfi��, 1�ci:t�:i 
to whistling, blowing. and smoking burners, and preventing tl:le frequent breaking of costly globes. 
cr��r�:sil��:ir;:ti�Onm���t�0�Vi�1i��ett�s:�t�eJ:�6s\�; of unconsumed carbon upon frescoed wHIls, paintings, 
or drapery. Insuring a pnre and healthful atmosphere and the GUARANTEED AVERAGE SAVING OF THIRTY
THREE PI!lR CENT. IN MONTHLY GAS BILLS. 

Over ten thousand machines in pervice. Indorsed by highest mercantile, corporate and expert authorities. 
Address or cal l ,  

THE UNION NAT IONAL GAS-SA VING CO .• 

74 4 Broadway, New York. 

STEEL BALLS. 
.For A uti.Friction Beariugs, of Best (�n!iit Steel . Hardened, 
Grouud, find Buruisbed, 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 warranted unequaled. 

li"" SampWil and. prices on application. 
Roiling-Machine Co .. Flt.hiJUl"g, Mass. 

THE AMERI�AN DELL TELEPH�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 aU 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 consequencet. 
thereof, and liable to suit therefor. 

OIL ENGINES. For Printers, Steam Yachts, 
��kfJ�g�:��e��illJa';���; 
ters. Mechanics. 1 to 8 H.P. 
Fuel, Kerosene. No dust. Automatic in fuel and water 
supply. lllustrated Catalogue free. See ill ustrated notice in Sci. Am. Aug. U888. 

ENGINE CO. 

HIt\TORY OF THE ELECTRICAL ART 
in the U. 8. Patent Office.-By C. J. Kintner. An interelSting history of the growth of electrical SCience in this 
country. and notices of some of the more important models in possession of the Patent Office. Contained in 
SCIE:-.lTIF1C AMERICAN SUPPLEl\lE�T No. :')44. Price 10 
cents. To be had at this office and from all newsdealers. 

ANEW CATALOCUE VALUA��PAPERS 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent 
tree oj charge to any address. 

MUNN & CO. , 361 BrOfulwny, New York. 
LUNKENHEIMER'S 

G LASS OIL CUPS, 
With index feed and slide 

tops, for Dynamos and other 
machinery. 

--:0:--

Sight Feed Lubricators 
(I,icensed under Gates patent.) 

The latest nnd best I.uhrica
ting Devices. 

Cincinnati Brass Works 
CINCINNATI, O. 

ASBESTOS FELTING wKS' I Hair -Felt 
Cement Felting Coverings 

98 Malden Lalle,1i.Y. I For Heater, Steam &. Water Pipes 
Barnes' Foot-Power Machinery 
Complete outfits for Actual Worksnop 
Business. A customer says: "Consid-
;��f kt�. c4a��il�:lr��������r�grv �� 
can be produced at such low cost. The velocipede foot-power is simply ele-
g:;;anId C:tn �r:gt si::?ills fYi�t�e �1'r�g as 1f I had been walking around." Descriptive Price I .. tist Free. 

W. F. &; JOHN BARNE8 CO., 
1999 RUBY ST., Rockford. III. 

Scientific B� Catalogue 
THE COPYING P AD.-HOW TO MAKE 

It ECEN TL Y PU BI.ISHED. and how to use; with an engraving. Practical directions 
. Our new catalogue containin.g over 100 �ages, in<?lud- I ���t�l��g:r;ot�:B

g::�������gl:�£I�
e
t��i���i�: 

mg. works on more than fifty dilfer�nt �ubJects. W,ll be letter to the pad; how to take olf copies of the letter. mmled tree to any address on appllcatlOn. Contained in SCIENTIFIC AMERICAN SUPPT�EMENT No. M U NN &; CO., Publishers Scientific American, 4.3l!i. Price 10 cents. For sale at this office and by all 
361 Broadway, lSew YOl·k. newsdealers in all parts of the country. 

- - - ----------� .. 

PNEUMATIC DYNAMITE TORPEDO 

�fuRi;:-ffpe�1�����i�ag���¥t\t�tlf���e:itt�8�:c�� 
tion and illustration of R proposed dynamite cruiser. 
with61igures. Contained in SCIE:\'TIFIC AMEHICAN Sup
PLEMENT, No. ;)9a. Price 10 cents. 'ro be had at this 
office and-from an newsdenlerB. 

PIPE COVER INGS 
Made entirely of A"BESTOS. 

Absolutely Fire Proof. 
BRAIDED PUKING, DULL BOARD, SHEATHING, ClElIIENT, FIBRE AND SPEClULTIES. 

O�.A.LolY:E�ISI-ISIPE1VOE 00_, FOOT E. aT� ISIT., 5_ T_ 
BRANCHES: Phila,24 Strawberry St. ChIcago. 86 E. Lake St. PJttsburg,37 LewIs Block. 

Chuck. Will perfectly center 
round. square, and octagon pieces from � in. to 1M in. One of the most useful, durable, and la,I:utving tools ever 

--"'ITlnol" for centering pur
pose�, and is being universally llsed. Price$12. Manufactured by THE 
CUSHMAN CHUCK Co .• 
Hartford, Conn. 

LEAD SMELTING.-A FULL DESCRIP-
tion of the Lewis Bartlett lIrocess, by William Ramsay; Illustrated with 9 engravings. Contained in SCIENTIFIC 
AMEU!CA" SUPPLEMENT, No. ri93. Price 10 cents. 
To be had at this office and from all newsdealers. 

WATCHMAKERS 
Send Cor REDUCED PRICE LIST of Whitcomb J,athes, date of July 1.)888. American Watch Tool Co" Waltham, Mass. 

GAS ENGINEERING gress, In.-By A. J\{!'C1lheUlOIl,. , , retOl't � Jm�lI!ents in Burn-
ers and regenerative lamps. gas 1!�ht, 
�l�:�Xu':.� ���':t'::c�i. 

co
tl::'�n�� \� ���������'A�;';� 

CAN SUPPLEMENT, No. 601. Price 10 cents. '1.'0 be 
had at this office and trom all newsdealers. 

�'�CARY&MOENA 
.sTEEL WIRE OfGY.QrSCRIPTION @.yo- .. 
234 W 29.ST. £Vt:RY & STHLSPRINGS. Nt\�YuRK':1 

ALLE _�1E: ') CASTINGS FR� SPECIAL EPNS N 
�--�,' �AB AND FINE GRAY IRON ALSO STEEl 

D'EVLlN " CO "i fiNE TINNING JAP P/l�T ,., S U\: \: FINISHIN{; Ar�NING :""ffI' " TtlOM/\:HIGH AVE 1\ AMERICAN 5T PHllA , __ ",,0 . 
LIMITING NUMBERS OF TEETH IN 
Gear Wheels.-A valuable paper hy George B. Grant treating of the dilferent methods of determining the 
limiting numbers of teeth in gear wbeels when small 
tnlons must he used. The cEIOidalsystem. Thein-
v�����

n
�:���ol&�:"����W,ie t.!t�n:w[{�cft811/g�'::,li Contained in the SCIEN'l'IFIC AMEU1CAN SUPPLEMI1;NT. 

No. fi9:l. P ce 10 cents. To be had at this otllce and from all new.3dealers. 

ESTABLISHED HALF A CENTURY. 

UAR�.'� 
J,JFIREaBURGlAR \J 

SAFES 
UAVE MANY NTtD 
.� PATE IMPROVEMENig 
80T rOUND ��HEFf.NLAKES 
THAT Will WEll REPAY AN 
INVESTIGATION 
By.Tt\OSEo��I�E TO BEc\mE; 
THE BE,Sf ·SAFL 

.MAR,WNSAF£ co. 
NEW YORK, PHILADELPHIA, 

LONDON. ENCLAND. 

PATENTS The TR ENTON ENG INE gle���t'2, o��,J;,��l.r���t'l�Ya1,� e'ltf. 
Phenix ,Iron Co. Trenton, N. d., M'f'rs.. 

• F. VAN WINKLE. Alit., 91 Liberty St.,N. Y. 

MESSRS. MUNN &; co .. in connection with the publi' catlon of the ScIENTIFIC AMERICAN. continue to ex
amine improvements. and to act as SoliCitors of Patent8 
for Inventors. 
tx��8c!�n�g� ��s.!.n�:vt:e�n�a��m�onfo�� 
preparatIOn of Patent Drawings. Specttlcations, and the prosecution of ApplicationQ for Patents in the United �tates. Canada. and Foreign Countries. .\leESrs Munn & Co. also attend t(O the preparation of Caveats. Copyright8 
for Books. IJabeJs. Reissues. J\ ssi�nments. and Report8 on Infringements of Pa.tents. All business intrusted to them is done with speCial care stnd promptness. on very reasonable terms 

A pamphlet sent free of charJ.{e. on application. con-
���nrh��\ i%������sn c�����n1��er:��? g��,i�g¥i�: Designs, Patents. Appeals. Rnissues. Infrinflement8, As
signments. Rejected Cases. Hints on the Sale of Patents, etc. We also send, .tf'eeo! chm'ye, a Synops,s of }'oreign Patent Laws, showing the COMt and method of securing 
patents in all the principal countries of the world. 

MUNN '" CO., SoUcUOrJI ot Palen&8, 
361 Broadway, New York. 

BRANCH OFFlCES.-No. 622 a d 624 F Street, PaClllo Dundinr, Dear 7th Stretlt, W IIIblnitQn. D, C. 

E:_ -v:T_ JOE:N'"S� 
Asbestos Sectional Pipe Covering 

A Nt1J-oCntfucting Covering fit Steam and 
READILY ATTACBSDOR REMOVED BY ANY ONE. 

la:. �. J'ohu._ n!l:au.'U.fao1:'U.r:lu.c C0221pau.y, 
sor,E MANUFACTURERS OF 

H. W. John .. ' A .. bel!tol'l Roollulr, Bulldlllir Felta, Fire-Prnof Paint", I.1qllld Paint... etc. 
87 Malden Lane, New York. CHICAGO. PHILADELPHIA. LONDON. 

© 1888 SCIENTIFIC AMERICAN, INC. 

[NOVEMBER 10, 1888. 

SY�A��St M�llt��lt I��� W�RKS 
W B BURNS PROP ' 

THE MODERN I C E  YACHT. - BY 
Geo. W. Polk • . A  new and valuable paper. containing 
;�lE[i�i,tigflt�:,rl:i�\��� ��a �E:tci���i��sI�ryt,.�'hfi'�f 
�M�:tdr'::� tJ'P��

d s�ci:�g ¥1'!,S%��� ;1!�i��: 
and arrang"ement of all the parts. Contained in SClENTIFIC AMERICAN SUPPLEMENT, No. 6:l4. Price 10 
cents. To he had at this office and of all newsdealers. 

AUTOMATIC CUT OFF ENGINES �:t;;\.\::�t� jv1ANU�ACTURfO UPON SC![NT!FjC AND PRACTICAL PR!NCIPLES 
B AL L ENGINE CO ERIE PA 

HOME-MADE INCUBATOR.-PRACTI-
caJ directionsfor the manufac ture of an e1fectt�e incubator that has been carefully tested and found to per· form all that may be reasonably expected ;'with direc· 
tions tor operating. With 4 figures. Con tamed in SCI
ENTIFIC AMI1:H.ICAN SUPPLHM1ICNT. No. 630. Price 10 
cents. To be had at this office and from all newsdealers. 

P HOTOGRAPHIC OUTFITsx�n��::��: 
Microscope8, Tele8coPe81 Spectacle8

lo
!larometers, Lantern. 

Slilks. W. H. W AL lU,LEY 0.:; CO. Philada , Pa. 
illns. price list free. Send for Special Bargain Lists. . 

ERIE ENGINE WO RKS 
CLEVELAND & HARDWICK. 

WALNUT STREET ERIE PA 
STATIONARY, POR,.ABLE , 5EM1-
POR1ABLE,COMB1NED,AGR ,,-' uRAL 
ENG I N E S. STATIONARY, PORT 

ABLE ,VERTICAL BOILERS. 

'J:':S:: E 

� titutifit �mttitau 
ESTABLISHED lS46. 

The lIIost Popular Selentille Paper In tile World. 

Only 83.00 a Year, Incllldinll Postalre. Weekly. 
;)!I Nnmbers a Year. 

This widely clt'cnlnled and splendidly mustrated 
paper is published weekly. Every number contains six
teen pages of useful information and a large number of 
original engravings of new inventions Rnd discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions. Novelties in Mechanics, Mnnufuctures. 
Chemistry,l£lectriclty, Telegraphy. Photography, Archl
tecture� Agriculture. Horticulture. Natq.ral HiStory, etc. 
Complete List of Patents each week. ' 

Te"ms of Sub8cr lption.-One copy of the SCIEN
TIFIC AMERICAN will be sent for one llear-52 numhers
postage prepaid, to any suhscriber In the United States 
or Canada, on receipt of t .... ee dolln .. � by the puh
Uabers; six months, $L50; three months, $LOO. 

Clubs.-Special rates for several namea, and to Post 
Masters. Write for partlcuI8.rs. 

The safest way to remit is hy Postal Order. Draft, or . 
Express Money Order. Money carefully placed Inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender'. risk. Ad
dress all letters and make all orders, drafts, etc., pay
ahle to 

J)v.C'O'NN & COo. 
361 Broadwa,. N ew York. 

• 
Tla:E 

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

THE SCIENTIFIC AMERICAN. but ts uniform therewltb 
In Size, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated deSCriptions. 
THE SCIICNTIFIC AMERICAN SUPPLEMENT is puhlished 
weekly, Rnd 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, emhracing Biology, GecIOllY, Mineralogy. 
Natural HiStory, Geography, A rcbreology. Astronomy, 
Chemistry, ElectriCity, Light. Heat, Mechanical Engi
neering, Steam and Railway Engineering, Mining. 
Ship Building, Marine Engineering. Photogrllphy. 
Technology, Manufacturing lndustrles, Sanitary En
gineering, AgricuJture, Horticulture, DomestiC Econo
my, Biography, Medicine, etc. A vast amunnt of fresb 
and valuahle iuformation ohtainahle jn no other pnb
lication. 

The most impot"/ant Engineering W01'k8, M echnni8ms. 
and Manufactures at home and ab�o"d are illustrated 
and described In tbe SUPPJ,EMEI<T. 

, Prleefm: tlJ&.St.'P1't.�f<ii' the United state. and 
"()anad ... ts.OO a year, or one OOPy of the SCIENTIFfC AM
ERICAN and one copy of the SUPPLEMENT, hoth mailed 
for one year for $7.00. Stngle copies 10 cents. Address 
and remit by POsta1 order, express money order, or check, 

MUNN & Co., 361 Broadway, N. Y .. 
Puhllshers SClIINTIII'IO AMEIlICAN. 

• 

Building Edition. 
THE SCIENTIFIC AMERICAN ARCHI'I'ECTS' AND 

BUILDERS' EDITION is Issued monthly. $2JiO a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to ahout two hundred ordinary hook pages; fonning a 
large and splendid Malrazine of Architec ture, rich
ly adorned with elegant plates in colors, and with other 
fine engravings; illustrating the most interesting ex
amples of modern Architectural Construction and 
allied suhjects. 

A special feature is the presentation in each number 
of a variety of the latrst and best plans for private resi
dences, city and country, Including those of very mod
erate cost as well as the more expensive. Drawings to 
perspective and in color are given, together with full 
Plans, Specifica.tlons, SheetAil of Details, Estimates, ete.. 

The elegance and cheapness of this magnificent work 
llave won for It tbe I.nrice st Circulation of any 
Archl�tUral publication in the world. Sold by al 
newsdealers. $2JiO a year. Remit to 

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

PRINTING INKS. 
T

HE .. ScientifiC American" i8 printed with CHAS. 
ENEU JOHNSON & CO.'S INK. Tenth and L0m

bard Sts., Phila., and 47 Rose St., opp, Duane St., N. Y. 
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