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HENRY CAREY BAIRD Ik. CO., 
INDUSTUI.AI, PUBLISHERS, BOOKSELLERS &IMPORTER8 

8141 Wal llnt "'I., Plaillld.·lphill, Pa .. U. S. A. 
a:w-Our new and Revised CataloJ!ue of Practical and 

SCientific BoOks. 88 pages. 8vo, and our other catalogues 
and Circulars. the whole coverin� every branch of Sci
ence applied to the Arts. sent free and free of p08t.&1re 
to any one in any part of the world who will furnish his 
addre ... 

DON'T DRINK IMPURE WATER. 
WATER 

DISTILLING APPARATUS 
FOR FAMILY USE. 

c.:�u!g�
ar

t't:e�s�T�� �'Ph 
PURE WATER 

for the table or other pur
poses with very little trouble 
or expense, and. can be a bsolutely sure that they are not 
u s i n g  Filtered Water tha t may be represented to 
them as pure water. '!'he 
fi�lr J'ger::!.���'i.';,�l:� 
market. r:r- Descrjpti1Je Booklet Free. 

MFC. COMPANY, 
u"'oa'� Et;;rri�����ii;g anf'I:�ft��arJi�is�

ower, 
New York, N. Y. 

SANITARY SOAP VASE 
PREVEN'I'� disease, waste, pilfer
ing of soap, clog ging of waste pipes, 
stain of marble, unclelLIlly soap dish. 

AFFORDS each user fresh, dry 
pure soap. 

Th. Only Clmn, Sanitary, a1Ul Safe 
'wa·y to me soap. 

W. R, Q-ANNH:. 
Rochester, N. Y., U. S. A. 

SANITARY MOTES AND B EAMS.-
Presidential address read by A. L. Gihon, M. D .• before 
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Contained in RCIENTIF'IC AMERICAN SUPPLEMENT, No. 
9a,;. Price 10 eents. To be had at this office .. nd from 
aIJ newsdealers. 

ALLE E.: ' C�STINGS mOM SPECIAL RN� 

� -=-'==-ABL AND FINE GRAY 1P<(jN ALSO STEEL 

- -DEVLIN .:CO ' i,NE fiN NiNo C\p -- PA1T£� 
S U{ \, F,N ::.HN[' INNIN.C...-:-:' """'1: TttOMJ\EHIGH AVE � AMERIGAN� PHil' '-_ A!:,�" 

PROGRESS OF SCIENTIFIC DIS-
covery.-ByLord Kelvin. Abstract of the presidential 
address before tbe Royal Society, Nov. 30, l893. Con-
}f�ff.
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all newsdealers. 

ICE HOUSES. - DESCRIPTION OF 
ice houses as they were built a century ago. Contained 
In SCIENTIFIC AMEmCAN SUPPLEMENT, No. 933. 
Price 10 cents. To be had at this office and from all 
newsdealers. 

nt Medicated HairCloth Lined 
HA RNESl'! PAl) for sore 
backs and necks on horses. 
A sure cure. An absolute 
j)reventive. GEO. E. ELY 
&; CO., .ROCHESTER, N. Y. 

A New and Valuable Book. 

12,500 ReceIpts. '2'08 Pae;es. Price $5, 
Bound in Sheep, $6. Hal.f-MtYrocco, $6.�0. 

T his splendid work contains a careful compilation of 
�a ��':,\.;'�"."�¥k��\\,J:,�gt���tth';,':t II� 
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entiiic A alel·iean duriIlllthe pastttfty years; together 
with many valuable and important additions. 
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being represented. It is by 7ar the most comprehensive 
volume of the kind ever placed before the public. 

The work may be regarded as the product of the stud
ies and practical experience of the a blest chemists and 
workers in all parts of the world j the infonnation given 
being of the highest va1ue. arranged and condensed in 

J tituti fit jtuttitaa. 
Cheapest Water Power 

AUCUSTA, CEORCIA, 

Water l'Iievel' "'topped by Freezinlr. 

olfers Water Power on the line of her 1IllIjtIlificent canal at $I).,}O per H. P. per annum. $8.000,000 invested in I manufactures DOW in operation which paid usual an
nual dividends during late depression. 
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a lona A/!j12!;r 
complete 

Typewriter. ��ii: Standard Keyboard, 
Perf ect lUanifolder. 
Simplest. Stronlfest. 
Beautiful Color Work. 

Send stamp 
National Typewriter Co Twenty.thlrd PhiIa. Pa. for TIlust'd 

., and Arch Sta. , CatalogueE 

A H REID'S 
IMPROVED DANISH 

. 
SEPARATOR 

With (:l'ealll Ovel·flow. 
Has a greater capacity than any 

other Sefarator on the market. ��\:: o�a�f¥:t�8an bour. 
Produces perfectly smooth cream 

without froth. Regulated while in operation. 
It will also elevate the skim milk. liT Fulllllustrated Description 

FREE by mail. 
A. H. REID, 

3003 Mnrket Street, 
Philadelphia, Pa. 

STEREOPTICONS. 
MAGIC LANTERNS AND 

ACCESSORIES,SEND FOR CATALOGUE 
TO CHAS BESELERMAK[R218CENTRE 5T. 

- NEW YORK. 

VANDUZEN 8J�M PUMP 
THE BEST II THE WORLD. 

Pumps Any Kind of Liquid, 
AlwaYlin Order. never Clog. nor 
freezel. Every Pump Guaranteed. 

per Hour. 
Colt a7 to a75 e.ah. Address 
THE VANnUltN &, TIFT CO., 

IflU. lfl8 E. Sor.ond St., Cinoinndi. fl 

VEGETABLE PARCHMENT.-A VAL-
uable paper on the properties, uses and manufacture of 
this product. ContRined in SCIENTIFIC AMRRICAN Sup
PLEM�NT, No. 94�. Price 10 cents. To be had at this 
office and from all newsdealers. 

MIXING MACHINERY. � BOLL'S WYE Latest Improved. For all purposes. lliO dltl'erent kinds 

� lflii A 
and sizes. ��o.=natl, Ohio. 

THE NEW KIND OJ!' CAMERA. r- ACENTS CO IN. Illnstrated In ScIENTIFIC .AJ\[ERICAN March 31st p 197 • cc: 
LICHT PROOF FILM CARTRIDCES. ' 

. Money'!emngBeveridce'SAU_1 
N DA K tomatlc Cooker. Latest and o R ROOM REQUIRED. best cooking utensil ever invent-Best and Most .Practlcal C,,:mera In the World regard- ed Sells at sight. One Agent . less 0 .. price. PrICes, $S to $1�. sold over 1700 i t w IF" Send for Description, with Sample oj Work. One samplc Co:k��

e
fr:" 't.; 

Boston Camera Mfg. 00., 382 Tremont St., Boston, Mass. good agents. Advertising matter 
furnished. Forfull particulars ad-__ HIGH GRADE ONLY. Warranted. Contract

ors desiring a trnstworthy Jack Screw. ad
dress RUMSEY &; CO., Ltd., Seneca Falls, N. Y. 

dress W. E. BEVERIDGE, 'I 
Boxns. BALTIMORE, Md. 

C>X::L �:NTGrXN'":mS. 
The Shipman Automatio Steam Engine 

1. �. 4, 6 and S HORSE POWER. SINGLE, 
Sand 22 HORSE POWER, COMPOUND. 

lr Insurance Not Affeoted. 
STATIONARY AND MARINE. 

� For All SYnall Po'Wer 'W"ork. 
SHIPMAN ENCINE CO. 200 Summer St., Boston, Mass. 

MEssRS. MUNN &; co" Sollcltors of Patents, have had nearly fifty 
yearstcontinuous experience. Any 
one may quickly ascertain, free, 
;"�'i.��b!:�/�J!�fo Kf=

b
&:r c::: Commurucatlons strictly conllden_ 

r:� to �btrnd
�g:, �:nf=ts and 

PATENTS 
taken throngh Munn &; Co. receive speclal notice In the Scientillc Amtr. 
ican. This splendid weekly paper 
elegantly Illustrated, has the largest 
CIrculation of any SCientific work. 
ts a year. Specimen copies free. 

Address MUNN &; CO., 
New York, 361 Broadway_ 

BELL TELEPHONES 
Receivers, Trlillsmlt-
ters, Bells, WIre, and 

all supplies for complete equipment of Telephone and 
Te1nh lines. Send jor descriptive price listtflsO 7'el •• 
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AND CLEAN! 

SINTZ GAS ENGINE CO. 
GRAND RAPIDS, MICH" 

u. s. A. 
Manufacturers of the Sintz l"lln
tionary and IUnritle (.;nM and 
!7t88�JII1O:�llJ�i��'8anrfbf:frl� LI;!:ting. Runs with manufac
tured or natural gas -Boats and 
launches. Prices within the reach of all. g:t�g�dti� ��:�g"e. 

I eye LE S pfr.l/:�B. 
New or 2dhand;lowest prices,larg
est stock; makers & oldestdeale1'8 in 
U.s. We sell everywhere. Oata./ree. 
/lOUSE. HAZARD.,. co. 16 eSt .• Poo"", III. 

TRANSMISSION OF POWER. - BY 
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power. wifh a discusaion of the various methods Hdopted 
in each Case. Contained in SCllIlNTIFIO AMERICAN 
SUPPLEMENT, No. 931. Price IOceniJ. To be had at 
this office lind from all newsdealers. 

cbnciseform convenient for ready use. CHEMISTRY OF BACTERIA. - BY A1most every in9uiry that �n be thought 0f� r�lating R. Warington. A discussion of the chemical actions to. f0rIl!ulre used In the varIOUs manufactUrIng Indus- displayed by three speCies of bacteria that exist in the tnes, wlll here be found answered. soil, and aD of which are of the hip;hest importance 1D 
Instructions for working many di1l'erent processes in their relations to a�rjcu1tur£>. Contained fn SCIENTIFIC 

the arts are given. AMERICAN SUPPLEMENT No. 93'7. Price 10 cents. 
Those who are englll/:ed In any branch of industry, To be had at this office and from all newsdealers. 

probably will find In this book much that is of practical --------------------------------------------
value in their respective callings. 

Those who are in search of independent business or 
employment, relating to the home manufacture of sam
ple articles, will find In it hundreds of most excellent suggestions. pr Send for Descriptive Circular. 

MUNN & CO., Publishers, I SCIENTIFIC AMERICAN OFFICE, 
361 Broadway, New York. 

OGV BREAVERS 1 \ We Manufacture and Supply at 
.ft. .ft. The Short Notice and Lowest Rates, 

-AND- Blake Rock and Ore Breakers 

ORE CRUSHERS Style. for Crushing Gold and Silver Ores 
Breaking Concrete, Road Metal, and all kinds of Hard and 'Wr'itl:�!1':l..nc�n�!na���� 
prs for various purposes. P""". stat. !Of'what WI' desired. Breakers mounted or unmounted, with or witlJont Screeru!. FARREL FOUNDRY & MACHINE CO" ANSONIA, CONN. 

© 1894 SCIENTIFIC AMERICAN, INC, 
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."MURRAY 
VEHICLES and HARNESS 
Time Tried and Tested and Endorsed the world 

over as the Best and ()b_pest on Earth. 
8fncle BURY H ...... e.... . �.9� Double Butnr.Y Harne.... 1�.70 8bqrle F_ H .... n_ . 17.67 Double F.1'IIl H ...... e-. n." 
Top -Ria.. • • M.M 
Boild C....... • - 1'1.90 �'! W�...::;... . . . . . ::t� V ....... �acon. (2 horse) 39.1iO 

Fine 160 page Catalogue, free. 
Wilber II. IIIIUTIl7 1IIfir. ()o., 4llDcIDDatI, Go 

:��� WORKSHOP E��:. 
With outfits of Rames Wood and Metal Working 
::;hin.f9�Jc..!s��\'IfIY � IJ;��� pete with Factories that use steam �ower, both in qnalitysnd profit on product 
The o� complete line of such machineS 
ll'e':.�

e. 
for 

ave .toad test twent7 years. 
W.F 

1999 

IMPROVEMENT OF THE DANUBE. 
-Fun particulars of the moent engineerinp; work of r(1n
derinJl the course of the Danube River regular by dikinp; 
it, p;ivin� it a uniform width of 300 meter� find forming a 
new channel throUllh itEl bend�. Wit h 10 i1lu�trations. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
943. Price 10 cents. To be had at this office and from all newsdea1ers. 

KNITTINO MACHINERY. 
Knitted underwear is In vogue. The best 

machinery for its manufacture. such 88 

SHIRT MACHINES, SLEEVERS, 
BAR STITCH MACHINES, etc., 
a re made by l"C01'T & WILI,IAM!'1, 

�O'7'7 E. (:Ilmberlnnd 8tl:.eet, 
Philadelphia, Pa •• U. S. A. 

SCIENTIFIC EXPERIMENTS. - DE-
scription of some simple and easily performed scientific 
experiments. Foucault's pendulum, exchange of water 
and wine, the bird in the cage, the five-pointed star, the 
sum of the angles of a trianp;le, surface of the sphere, 
with 6 illustrations. Contained in SCIENTIFIC AMERI
CAN SUPPLEMENT, No. !OJ?,i. Price 10 cents. To be 
had at this office and from all newsdea1ers. 

DCK & ORE BREAKER 
Capaeity up to 200 tons per hour. 

Has produced more ballast, road 
metal, and broken more ore tban 
all other BreIWe s combined. 

Builders of High Grade Mlnt1llt 
Machinery. King-DarrajZh Con
centrator. Connersville Blowers. 

8end for Ustalogues. 
CATES IRON WORKS, 

30CSo.Cliuroll St .. Ubicllllo 
136 C, Liberty St., N. Y, 23'1' C, Franklin St .. Boston. Maps. 

AMERICAN GRAIN ELEVATORS.

:art��:' �n�in��i�eljl;�:;���o¥�1�ar�gl��b��� ����: 
sition,1800. The construction of storage elevRtors. rai1-
road transfer elevators, termina1 elevators, cleantng 
elevators. With 9 illustrations. contained in SCIENTIFIC 
AMERICAN SUPPLEMIINT, No. 936. Price 10 cents. To 
be had at this Office and from al1 newsdealers. 

?8u USE ORINDSTONES? 
If 80, we can supply you. All sizes 
mounted and 1I111l101111red. always 
��g���t�tgfC:ele!l:ge��:;�s icir r:lt��e� 
Cia! purposes. ;::Jr' Askjnl' catalngne 
The CLEVELANn �TOl'liE co, 

2d Floor. Wilshire, Cleveland, 0 

T� Scientific A merican 

PUBLICATIONS FOR 1894. 
'l'he prloes of the dilferent publlcatlons in the United 

Stlltes, CiliUm .. and }lwco are as follows: 
RA'l'ES BY MAlL. 

Tho Sctenttllc Amllrican (weekly), one year �.OO 
The Solentific AmerlCIIII Supplement (weekly), one 

year, - - - - . - - - - 5.00 
The ScientifiC American, Spanish Edition (month-ly), one year, - - - - - - - - 3.00 
The SCientific American Architects and Builders 

Edition (monthly), one year. - - 2.50 
COMBINED RATES. 

The Scientill c American and Supplement - $7.00 
The Scientific American and Architects and Ruild-

ers Edition, - '- 5.00 
The SCientific American, Supplement, and Archi-

tects and Builders Edition, 9.00 
Proportionate Rat£s for Six Months. 

This Includes postage, which we pay. Remit by postal 
or express Inoney order. or draft to order of 

MUNN &< CO" 361 Broadway, New York. 
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