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I )If(bverii.&emenf.&. I Inside Page. each insertion � - - ., � cents a Iille. Back Pall'e, each in"erlion - - - 81.00 a line. 

The above are charges per a.gate hne-about ei�ht 
words per line. �lhis notice shows the width of the line, �j��n!:�: af M�8ea:f�at�fra:��: Ifn81, �;ari!e���: 
ment, as the letter press. Advertisements must be 
received at publication office R8 early &8 Tbursday mom
inl:! to appear in next issue. 

USE WATER MOTOR. 
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power developed by these motors Is 
only limited by the amount of pres
sure available and quantity of water 
used. We guarantee something which 
18 safer than a high raood horse pow
er, and that is, that these motors will perform the work satisfactorily which 
they are sold for. Are adapted for all 
kinds of liJ:!bt machinery, electric light dynamos, dairy work, elevators, 
church organs. Manuf'd by TUERK 
WATER METER CO., Syracuse, N.Y. 

ICE-HOUSE AND COLD ROOM.-BY R. 
G. Hatfield. With directions for construction. Four engravings. Contained In SCIENTIFIO AMERICAN SUP
PLEMENT, �9. Price 10 cents. To be hadat this office \IIld of all newsdealers. 

ELECTRIC WELDING.-A PAPER BY 
Prof. Elihu 'l'bomson, iYing an account of a new way 
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of tOO same or of diJIerent kinds. With 4 figures. Con
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
�lr�';w:J��e�s�

ents. To be had at this office and from 

SHIELDS &. BROWN CO. 

-FOH
Steam, Gas and Water Pipes. Drnms, Heaters, ete. 
The Best NOD,CODdDetor of Heat .tColdln the World. 

SendfOJ" illustrated descriptive Chcular,andname tlda papez. 
143 Worth Street, 78 and 80 Lake St., 

NEW YORK. CHICACO. 

New Gas Engine 

"The Baldwin" 
Exhibited, at the late A1M1'iean Institute FiWr, New York. 
A four horse-power engine in connection with storage 

batoory, running 84 Incandescent electric IIf!,tb (and �Nlti':;t!':n��� :a��J:.�)bf;r��:�eIJ.
e
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speed steam engines in common use for electric lighting, 
and permitting any number of lights to be shut off or turned on without alfectinll the remaininll lights In the 
slightest degree. A marvel of beauty, perfection, and 
power, adapted to lighting, pumping, and all purposes 
where a safe and cheap power is require1. Manufac
tured and guarant.eed by 

Otis Brothers & Co., 
Elevators and HOisting Machinery, 

3S PARK ROW. NEW YORK. 

�� THE CHEAPESTAN OEiEST-:---i 
\ XoTo EtlG�A"JltG (9. ! 
!I . •  ,67 PARK PLACE. NEW YORK i 

---------- ---_·- ---- 1 
I ENGRAVING FOR ALL lLLUSTRAT1VE AND I j 'AOVERTIS�NG PURPD.�_=_"_� ____ _ . 

ICE-BOATS- THEIR CONSTRUCTION 
and management. With Working drawings, detail!!, and 
directions In fulL Four engravings, showlnl< mode of' 
construction. Views of the two fastest Ice ..... ll1ng bOats nsed on the Hudson river In winter. By H. A. Horsfall, 
M.E. Contained In SCIENTIFIC AMERICAN SUPPLE
MENT, 1. The same numher also contains the rules and 
regulations for the formation of 1ce-1loat clubs, the san. IDg and management of Ice-boats. Price 10 cents. 

PHOTOGRAPHIC OUTFITSw.�7:':: Micr08COp�.tr ... Tel&!;�i S'pet:tac�.!." Barometer8, Ther. mom.t .... w. B. W A. ,]tlSLE" &co. PhiliIdaPa. 
IDus. price list free. Send for Special Bargain .List •• 

PATENTS. 
MESSRS. MUNN & CO., in connection with the publl

catlon of the SCIENTIFIC AMERICAN, continue to ex
amine improvements, and to act as Solicitors uf Patents 
for Inventors. 
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preparatwn of I?atent Drawings, Specifications. and the 
pl'osecutlon of Applications for Patents in t.be United 
:-:.tates. Canada. and Foretgn COUntries. M eBSr8 Munn .& 
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h
:ft:���'::':{.!ri1:�

s
a;d

o
W��':t: 

on Infringements of Patents. All business Intrusood to 
them is done with special care and promptness, on very 
reuonable term s. 

A pamt.hlet sent free of cbaTRe, on application. con-
�:::Dfhe�
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Desigus, Patents, Appeals, Reissues, Infringements, AI!
siguments, Rejecood Caaes, Hints on the Sale of P .... tentl, etc. 

We also send, free Qf c1lar{le, a Syn0P818 of J'oreIgD Pa
oont Laws, showing the C08t and method of securing 
paoouts In all the prinCipal countries of the world. 

ltIlJNN ok. CO., SollcUon ot Patent., 
361 Broadway, New York. 

BRANCH OIl'FlCBS.-No. 622 and 624 F Street, PaeWe Building, near 7th Street, WaahiIIgtou, D. C. 

PIPE COVERINGS 
Made entirely of ASBESTOS. 

Absolutely Fire �roof. 
BUIDID PAClJUNG, MILL BOARD, SHEATHING, ClEMENT, FIBRE AND SPEClI1LTIES. 

O�.A.LJY::JiJ�S-.:E-:Jil:LVCE CO_. FOOT :IiI_ eT� ST., :LV. Y. 
BRANCHES: Phlla, 32 S. 2d St. Chicago. 144-146 E. Lake St. Pltt.burg,37 Lewl. Block. 

H. 'W. JOHNS' 

ASBESTOS PATENTED. ROOFING. 
FIRE-PROOF. fiHIS is the perfected form of Portable Roofing manufactured by us for the past thirty , 1· years ; is adapted for use on steep or fiat roofs in all climates, <lan be easily applied by 

unskilled workmen, and costs only about half as much as tin. Samples and descriptive price 
list free by mail. _ H. W, JOHNS MANUFACTURING COMPANY, 

BOLE MANUFAOTURERS OF H. W. JOHNS' LIQUID PAINTS, Asbestos Fire-Proof Paints, Sheathings, Building Felts, Asbestos Steam 
Packings, Boiler Coverings, etc. 

VULCABESTON Moulded Piston-Rod Packing Rings, Gaskets, etc, 

Establisheel 1868. 87 MAIDEN LANE, NEW YORK. Chicago, Philadelphia, london, 

THE MODERN ICE YACHT. - BY 
Geo. W. Polk. .A new and valnable paper. containing 
fnll practical directions and speclflcations for tile con
stmctlon of the fastest and best kinds of :r...., Yachts of 
the latest, most approved forms. Illustrated with en
gravings urawn to scale, showing the form\pO&ltlon, 
and arraDltement of all the parts. Contained n SCIEN
TIFIC AMERICAN SUPPLEMENT, No. 6�4. PrIce 10 
ceuts. To be had at this office and of all newsdealers. 

STEAM YACHTS AND PLEASURE BOATS. 
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Petroleum �r".,I. Simple, Safe, Compact, Durable, Cheap. 
Row and Sail Boats. P���ling and Salling Canoes. 

[MARCH 31, 1888. 
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WORK, for the mailUiactnre of which we have unequalled facilities. llenry Dlsston & Sons, Inco!'POraood, 
Jobbmg Department. Jj'ronf & Laurel Sts., Phlla .• Pa. 

BUFFALO FORGE CO. 
MAKE BEST LINE 

FORGES BLOWERS EXHAUSTERS 
"', � ,� DRILLS '20\\\ \ [>-\.n, \\\ 

AUTOMATIC CUT OFF ENGINES ;:>':;':\'\;:';'�; 'v' A .... _ >- A:=T ').1:[D UPON Sd[NT fir AND PRA::::r '"K, pq ,,"CIFt.::') 
BALL ENGINE CO ERiE PA 

®V@LUMBIA 
�ICYChES· 

� ou;.r�ICltLES 
iB S'����tTANDEMS 

GUARA�TEED:HIGHEST GRADE 
ILLUSTRATED CATALOGUE'FREE � - . POPE MFG. CO_ 

79 FRANKLIN ST· BOSTON 
BRANCH 12'wAR,R,EI'I' ST. NEWYOI\K HOUSESllul 'wABASH AVE.CHICACO. 

SY�AL�S[ MAll[��lt I��� W��K� 
TELESCOPIC OBJ1J:CTIVES AND MIR-
rors. Their preparation and testlng.-By H. GrUbb, F. 
R. S. An Inoorestlng description of the processes now 
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All Styles, Sizes and Prices. Send Stamp for Cats.- Sa" mIlle Jml'llll�lD. 

V� B SURNJ fRLjPC 

glass. contained In SC[E"TIFIO AMERICAN SUPPLE
MENTS, Nos. �4S and M9. Price,10 cents each. To be 
obtained at this office or from any newsdealer. 

logues, THOMAS KANE & COMPANY, 137 and 139 
Wabash Avenue, Chicallo, Ill., U. S. A. .... ""' __ .. ... 

VELOCITY OF ICE BOATS. A COLLEC 
THE AMEaI�AI BELL TELEPH�IE ��. 

ESTABLJSHED 1S46. 
The JIlost Popular Seientlfie Paper In the World. 

95 MILK ST. BOSTON, MASS. 
tlon of Interestl)lg letters to the editor oithe SCIENTIFIC AMERICAN on the qnestlon of the speed of Ice boats, de. 
monstratlng how and why It Is that these craft saU faster than the wind which propels them. illnstrated 0 I 13 00 Y i I d' P W kl l��i��:�I���\�fk'::��W�: 21'X.talPil� e'osg�f':IFig 
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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. a.nQ. lia.bJ •• .to suit tMmor. 

lie had at this office and from all newsdealers. 

NAVAL ARCHITECTURE .-AN IN-
teresting review, by Mr. R. Dnncan, of the progress 
tba t has been made In thIs branch of selence during the last fifty years. CO

.
ntaild In SOlENTIll'IC AMERI

CAK SUPPLBHENT. No. � l'rIee 10 cents. TObe 
had at tbls oll1ce and trom a' newBdealers. 

.ore� :Bo1d.:f.u. .. &ore� Dr:f. 'Ver_ 
Wallen's Patent. TheALBonn & BERXELE 

COMPANY, Sole Agents, 77 
Chambers St .. New York 

P. O. Box 2002. 

HARRISON CONVEYOR! � m!3fmg6raln, Coal, Sand, CII" Tan Bark, Clnders,Ores, Seeds,&c. 
�.l BORDEN, SELLECK & CO.,tuJ.�,}.'ks,IChicago, IlL 

CASTING METALS UPON COMBUSTI-
ble Maoorials.-A paper by A. E.Ouoorbridge Jr., de
scribing a process of casting Iron and other metals upon 
lace, embroIderies, fern fronds, and other combustible 
materials. With 4l1lnstratlons. Contained in SCIENTI_ 
FIC AMEmCAN SUPPLEMENT, No. 601. PrIce 10 cents. To be had at this office and from all newsdealers. 

Steam! Steam! 
We build Automatic Engines from 2 to 200 H. P., 

equal to anything in market. 
A Large Lot of 2,3 and <!eK. Engines 

With or without bOilers, 10"W Cor CIUIh. 
B. W. PAYNE a, SONS, 

Box 15, :Ell:n1l:a.. N _ YO_ (f PATENT 
..- - JACKET KETTLES, 

P!aIn or Porcelain Lined. Tested to 100 lb. 
pressure. Send for Lists. 

UAND, BURR & CO., 
614 and 61.6 Market St., Philadelphia. Pa. 

LEAD SMELTING.-A FULL DESCRIP-
tion of the Lewis Bartlett process, by William Ramsay; 
l1lustraood with 9 engravings. Contained In SCIENTIFIC 
AMERICAN SUPPLEMENT, No. ii93. Price 10 cents. 
To be had at this office and trom all newsdealers. 

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

chaniCS, Builders9 men of leisure, and professional 
men, of all classes. need good books fn the line of 
their respective callillgs. Our post office department 
permits the transmission of books through the mall. 
at very small cost. A comprehensive catalogue of 
useful books by diJIerent authors, on more than fifty 
diJIerent subjects, has recently been published for 
free circulation at the office of this paper: Subject", 
classified with names of author. Persons desiring 
a copy, have only to ask for It, and It wUl be mailed 
to tIIem. Addreos, 
MVNN & CO •• 361 Broatlway, New York. 

GUILD", GARlllS0N 
:EI�OOK.X.YN. :LV. Yo. U-••• .A.. 

Builders of Steam Pum ... for Waoor and every de
scription of Liquids or Semi-liquids. V Bcuum Pumps 
of theblghest efficlenQY. Filter Press Pllmp8, Air, 
Ga8, aDd A cid Blowers. Air Compressors. 
Beller Feed Pnmps, etc. 

COSTS IN MANUF ACTURES,-A LEC-ture by H. Metcalfe, U. S. A., delivered In the Sibley 
College course.-An elaboration of a system for the 
management of factories and employes. A valuable 
paper. Contained In 8CIENTIFIC AMERICAN SUPPLE
HlIlNT. NO. 6O�. PrlceJOcenta. To behadatth1s offiee 
and tram all newsdealers. 
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Mention thla paper. 
GAS ENGIN EERING, RECENT PRO-
gress In.-By A. Macpherson. Regenerative system of 
retort firing. Improvereents in gas. pnrlflcation. Burn
ers and regenerative IamJ!4; The Welsbach gas l�ht, ����:tu'::\ 't��ccr.. �=,��I! \� fC"Ung.����� '�E�� 
CAN SUl'PLIllMENT, No ..... U...,.. Price 10 cents. Tu be 
had at this office and fr01ll!ill newsdealers. 

THE NEW CROTON AQUEDUCT.-
DetaIled descrlDtion of the great aquednct now belrul 
constructed tolncreaaethe wster supply of New York 
L1ty. and also of the �t daIp which It Ia proJ)08Qg to 
build aeross the Croton Rtver.»t Quaker Bridge. With engravings and a map. ContalnE!d Ih 80lENTlFIC AIlImI
CAN SUPPLEMENT, No. ��8. PrIce 10 cents. To be 
had at thIB office and from all newsdealers. 

ASK YOUR STATIONER FOR THE: 
JOHANN rABER LEAD PENCILS 

THE BEST NOW MADE 

THE 'FISHKILL" CORLISS ENCINE . 
OOMBININC A MAXIMUM OF EOONOMY, EFFIOIENCY, AND DURABILITy. 

' 

Fishkill Landin Machine Co. Flshklll-on-Hudson N. Y. 

© 1888 SCIENTIFIC AMERICAN, INC, 

Thi" widely circulated and splendidly llIustraOOd 
paper Is published weekly. Every number contains six
teen pages of nsefnl lnformation and a large number of 
original engravings of new Inventfons and discoveries, 
representing Engineering Works, steam Machinery, 
New Inventions, Novelties in MechaniCS, Manufuctures, 
Chemistry, l!:lectrlclty, Tel egrapby. Photography, ArchI
tecture, Agriculture, Horticulture, NatnrallTlstory, etc. 
Complete List of Patents each week. 

Terms of SubsCl'iPlion.-One copy of the SCIEN
TIFIC AMERICAN will be sent for one lIea1'-52 numbers
postage prepaid. to any subscriber In the United States 
or Canada, on receipt of three dol 1111'. by the pub
IIshers; six months, $1.50; three months; $i.OO. 

Clubs.-Speclal rates for several names, and to 1'00 
Masters. Write tor partlc�a.rs. 
., 'l'lie safelt way to remit Is by Postal Order. Draft, or 
Express Money Order. Monn,. carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes I\stray, but Is at the sender'8 risk. Ad
dress all letoors and make all orders, drafts, eto., pay
able to 

�'O"NN � COo. 
361 Broadway. New York. 
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Scientific American Supplement. 
This Is a separate and distinct publicatIon from 

THE SCIENTIFIO AMERICAN. but Is unfform therewith 
In sIZe, every nnmber containing sixteen large pages full 
of engravings. many of which are taken trom forelgn 
papers, and accompanied with trauslated descriptions. 
THE SCIONTIFIC AMERICAN SUPPLEMENT Is published 
weekly, and Includes a very wide ranlle of contents. It 
presents tbe most recent papers by eminent wrloors in 
all the prinCipal departments of SCience and the 
Useful Arts, embracing Biology, Gee-lollY, Mineralogy, 
Natural HiStory, Geof(raphy,Archooology. Astronomy, 
Chemistry, Electricity, Light, Heat, Mechanical Engi
neering. Sooam and Railway EngIneering, Mining, 
Ship BUilding, Marine Engineering, Photogrllphy, 
' .. echnology, Manufacturing IndustrieS, SaLltary En
gineering, Agriculture. Horticnltu�e, DomestiC Econo
my, Biography, Medicine, eto. A vastam",mt of fresh 
and valuable Information obtainable In no other pub
lication. 

Tile 1IW8t important EnTinetring W09'k8, MechanIsms, 
and Mannfactures at home and abro&d are Illustrated 
and described In tbe SUPPLEMENT. 

Price for the SUPPLEMENT for the United States anJ 
Canada. $5.00 a year, or one copy of the ScIENTDI'[c AM
EItIOAN and one copy 01 the SUPPLEMENT, bothmailec.: 
for one year for $7.00. Single copies 10cents. Addresc 
and remit by postal order, express money order, or check, 

MUNN &; Co., 361 Broadway, N. Y .. 
Publishers SCIENTIFIC AHEI<ICAN. 

• 

Builders Edition. 
THE SCIlDNTI1I'IC AMERICAN ARCHI'fECTS' AND 

BUILDERS' EDITION Is Issued monthly. $2.00 a year. 
Single copies, 25 cents. Forty large qnarto pages, equal 
to about two hundred ordinary book pall8S; forming a 
large and splendid Mall'azine ot Architectllre, rich
ly adorned with tUgant piaus tn colors, and with other 
fine engravings; illustrating the most Inoorestlng ex
amples of modern Architectural Construction and 
allied subjects. 

A speclalfeature Is the presentation In each number 
of a variety of the laoost and best plans for private resi
dences. City and country, Inclndlng thO>le ot very mod
eraoo cost as well as the more expeusive. Drawings In 
perspective and In color are��ogetber with fnil 
Plans, SpeCifications, Sheets etalls, Estimates, .. tc. 

The elegance and cheapness this �n1flcent work 
bave won for It the Large Ch'c"lalion of lillY 
ArchItectnral pnbllcatlon In the world. Sold by all 
newsdealers. $2.00 a year. Remit to 

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

PRINTING INKS. 
THE .. Scientific Am erican" is printed with CIIAS ENEU JOHNSON & CO. 's INK. Tenth andLombard Ste •• Phila., and 47 Rose St., opp, Duane St., N. Y. 
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