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Founded btl Mathew Corev, 1'1811. 
HENR.Y CAR.EY BAIR.D & CO. INI>USTRIALPUBLISHERS, BOOKSELLlIiRS &lMPORTIIR8 

!'tn Walnut St . . Philadelphia, Pa. U. S. A. 
IF" Our New aud Revised Catalogue ofPractlcal and 

Sclentillc Book •• 90 pages, 8vo. and our other catalolnles 
8lId Circulars, the wiJole covering every branch of Sci-
r::�fWJ'��e:h t�n;!'�att'"t� ���
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address. 

The Scientific American 

Reference Book. 
A most useful little bound book of 150 pages, com­

prising, probably, the most extensive variety of stand­
ard, practical, condensed Informatlon ever furnlshed 
to the public for so small a price, only 25 centa. Among Its contents are: The Last Censns of the 
United States (1890), by States, Territories, and Coun­
ties; Table of Cities bavlng over 8,000 Inhabitants; 
Map of the United States -mlnlatnre ontllne; The 
Patent Laws (full text): The Trade Mark Law (full 
text); The Copyright Law (full text); Tbe PrIncipal 
Mecbanlcal Movements-U1ustrated by 150 small dis­
grams-of value to Inventors and deslllllers of mecban­
Ism; lledaJllon I'ortralts of Dlstlngulsbed American 
Inventors; Valuable Tables relat.lng to Steam, Elec­
tricIty, Heat, Metals, WeIghts, and Mea&ures. 

IF" Sent btl maU to anll address on receipt 01 price, 
2:i cents. 

MUNN 6t CO., Publishers, 
361 Broadway, New York. 

Tho TYDOwritor 
EXCHANGE, 

H Barclay St., New York 
We will save you from 10 to � 
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on Typewriters 

IF" Send for catalogue. 

EXPERT MODEL MAKINO.Esta&�ed 
1. C. SBYL, Prop. Chicago Model WorD. Chicago, Dl, 1'19 
I!I. MadIson St. Write for Catalogue of Model Snpplles 

A�w.FDEIl 
MannfactorJ" E8tabllshed 1'61. LEAD PENCILS, COLORED PENCILS, SLA.TE PENCILS, WRITING SLATES. STEEL PENS, GOLD PENS, INKS, PENCIL CASES IN SILVER AND IN 

GOLD ... STATIONERS' RUBBJIIR GOODS, RULEBS, 
COLO�S AND ARTISTS' M:A:TBlUALS. ' . 
78 Reade Street, New York, N. Y. 

lllanufactory Established 1"61. 

BAOHELDER ADJUSTABLE 
SPR ING IND ICATOR . 

Always ready for uae at any speed or preasnre. 
This iDBtrument received a specIal 

ChIcago, 1893, d�g� �n
a
�:�re '::!

d
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Con8U'uction, nud Accuracy under all 
pressuI'e. IF"CatalogtuB.entuponappIIcaUon 

THOMPSON ... BUSHNELL CO,,112 Liberty St. ,New York 

A Valuable gook 

12,500 Reccll" '" 70S Page.. Price $0. 
Bound in Sheep, S6. HaJf-Jlorocco. 86.:iO. 

Tbls splendId work contains a careful compUation of 
the most useful Receipts and Replies (l;lven In  tbe N'1t� 
and Queries of correspondents as published In tbe !"CI­
elllilic A,llel·lcl111 durllllltbe pastllftf,Years; together 
wltb many valuable and Important addItions. 

b�:: ��ll�� v�J;� ��MnJ����b
e
�Ptb:=f� ;: being reprflsented. It Is briar tbe most comprehensive 

volume of tbe kInd ever placed before the public. 
'l'be work may be regarded as tbe product of the stud­

Ies and practical experience of tbe ablest cbemlsts and 
workers In aU parts of tbe world; tbe Information given 
being of the bIghest value. arranged and condensed In 
concISe form convenient for ready use. 
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tries, will bere be found 8IJlIwered. 
InstructiollB for working many dUferent processes In 

the arts are "Iven. 
Tbose wb� are engaged In any branch of Industn: 

probably will Hnd In this book much that Is of practIcal 
value In tbelr respective callings. 

Tbose wbo are In search of Independent busIness or 
employment, relating to the bome mannfacture of 1!8IIl­\lIe artIcles, will lind In It hundreds of most excellent 
_gestlo!J8, 

.,.- Send for DuCripti". OIrcul4r. 

MUNN & CO., Publishers, 
I!lClENTU'IC AMERICAN OFFICE, 

361 Br.a4wa�. New Yerke 

J titutific �lUtti,au. 

RO ·C K 
Made of Large Block8 of Emery Set In Metal. 

. Fastest Grinders known. Can grind anything 

E M E RY 
NO PICKIN G. 

Mnde Shnrp. Stay Sharp 
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8t:rt:��Miil 00 .. Boston Mass. MILLSTONES. 
IOE,HOUSI� AND COLD RomI.-BY 
R G. Hatfleld. WIth directions tor COllBtructlon. Four 
engravings. Contained in SCIENTIFIC AMERICAN SUP­PLEMENT, No. ;'11. Price 10 centa. To be bad at thIs 
office and from all newsdealers 

• •  THE ONLY·· 
Small Foot Power Drill Press SERIES PARALLEL. -�a!r:�:ag� 

Now ready for the market. connectlollB to botb motors and controllers. Indls-For BIcycle RepaIrIng and all kIndS of pensable to electrIc RR. men In locating troubl!'l also 
Small Drill Work. Manufactured specjally to otbers for general InformatIon. RR. GENERATOR 
for small work. Just tbe tblng for Experl- and switch board. Complete dIagram, sbowlng all con­
menlet'S, ElectrIcIans. Inventors and Model nectlons. VerY useful to dynamo tenders and otbers. 
Makers. Made for power use witbout stand. By mall, 'LOO each. Other dIagrams readI sbortly. 

Sells at mereill a nommal pnce. For information as to system, address HOUSTON & 
IF' Fulll>articulars and p,rlces by maiL KEATOR, No. lOOt 80niat Btreet, NEW ORLEANS. 

RJ(:HARIIS lllFG. CO .. �IS Fu ton St.. Bl'ooklyn, N. Y .  DRY BATTERIES.-A PAPER BY L. K. 

TENTS. 

OEO. B. CARPENTER & CO. 
202-208 So. Water St., CHICAGO 

PATENTS 

MEASUREMENT OF POWER.-BY G. 
D. Hiscox, lII.E. A description of several Improved 
forms of absorption and transmitting dymlmometerR 
for the measurement of the useful work of prime movers 
in mills am factories. With 17 illUstrations. eontlllned 
In SCIENTU'IC AllERICAN SUPPLEMKNT, No. 992. 
Price 10 cents. To be bad at tbi. office and from all 
newsdeaJers. 

The Berkefeld House Filter 
The Only FIlter R� 7'yp1widand Cholera 

..... -... ��=t«;'�?es I�����e%f'l'� 
erlca. It gIves a contlnllOUS 1I0w of 111-
tered water, a b s o l u t e l y  free from 
germs. It Is easily cleaned, as all Im-
&i��;I� �;Wn'J�.

O
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IlIzed bY bolllQg In water for one bonr. 
Bend for circulars and prIces to tbe 

,,��l���fl��t? FW��!! �-::;k. 
EXPERIMENTS IN AERONAUTICS.-
An interesting paper by Hiram 8. �Iaxlmt giving a hiS­
tory of his experiments in the constructiun and opera­
tion of flying machines, with" discu!l!don of the present I status of aeronautics. With one illustration. Con .. 
tained In SClItNTIFIC AMERICAN 

·
SUPPLEMENT. Nos. 

991 and 992. Price 10 cent. each. To be bad at this 
office and from all newsdealers. 

ALCO VAPOR LAUNCH 
EngIne and Helm Controlled from Bow 
Latest Improved and only 12 to 1 Motor 
now ready for the market. 18 to to ft. 
LaUIIChes. 2. 3. Ii aDd 7 horse power. 

MONITOR VAPOR EN�INE AND 
POWER COMPANY, 

8 EllIE STIIEET. CIIAIID RAPIDS, M,CH,GAII. 
CA80LINE LAUNCH ENGINES AIID LAUNCHEli 

Bobm. treating of open circuit batteries, historical dry 
batteries, modern dry batteries, HeHesen's battery� 
Bryan's battery. Koller's battery. and the efficiency of 
dry cells. WIth a IllUstratIons. Contained in SCIEN­TIFIC AMERICAN SUPPLEMENT. No. 10tll. Price 10 
cents. To be had at tbls Office and from all news­
dealers. 

SANITARY SOAP VASE 
I'REVEN"'''' disease, waste, pUfer. 
Ing of soap, clogglnl[ of waste pipes, 
stain of marble, uncleBnly soap dlsb. 

A to· "'0 liDS each nser trash, dry 
pure soap. 

'/' lie only Clean, Sanitarv, and Safe 
11'" y to me soap. 

Agent. Wanted. 
Sanitary Soap Vase Co . . 

Aqueduct Bldg., ROCHESTER, N. \'. 

Better Than a Gold Mine. 
Are you bonest. sober. Industrll)us ?-U so, ellllage 

wltb us for 18\lli. J300 a montb 13.000 a year. You can 
make It easy it six bourtl a day. bur agents do not com-
�tl:::���eJ��t��n �I�h 1w�:lr, B[�e

m
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famIlY wasber mannfactured. Wasbes, drIes. and pol­
Ishes dIshes �erfectl:r In two mInutes; no experience 
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sbeet steel; capacIty tJO �re:,es; '10.000 for Its equa ; 
every family wants one. You don't bave to canV&88 ;as 
soon as people know you have It for sale tbey send for a 
:�t��
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nice case to ladyageiit.a"io take orders wltb, One agent 
made 'Z14.�3I1rst ten daIS. Address, for full particulars. 
Perfection Mfg. Co. '116 63d Street, Englewood. Ill. 

��,��ii)'vrc,\T..\�N INVENTORS. 
Exwrlmental work of every de8cr1ptlon. Automatic 
machInery designed and built. IF' Send for circular. 

MALTBY M�·G. CO., Brooklyn, N. Y. 

TO BUSINESS MEN 
The value of the SCIENTII'IC AMERICAN as an adver· 

tlslng medIum cannot be overestimated. Its circulation 
Is many times greater tnan that of any sImilar journal 
now published. It goes Into all tbe States and TerrIto­
rIes, and Is read In all tbe prIncipal libraries and readlJl(l; 
roOJD8 of the world. A buslneas man wants somethlJl(l; 
more than to see bls advertisement In a printed news­
paper. He wants circulation. This he bas wben be ad­
vertises In the SCIENTIFIC AMERICAN. And do not let 
tbe advertising lI¥ent Inlluence you to snbstltute some 
.......... - .... �o. for tbe SCIENTIFIC AMERICAN when 86* lectlng a list of pUDll",,� __ • ill wblcb you dQClI\e It Is for your interest to advertise.. Thus la ."""'Ilently done for 
the reason that the agf!nt gets a .arger coIllDlut,c,�." from 
the papers having a smaU circulation tban 16 allowed on 
the SCIENTIFIC AMERICAN. 

For rates see top of llrst column of tbls page orad­
dre&a lllUNN & CO •• I'lIbli.hel"8. 

361 Broadway. l'iew York. 

CONTRACTS WANTED. 
To mannfacture Hardware Specjaltles. Pat'd Novelties 
and Sheet Metal Stamping. Lang Mfg. Co., Racine, Wis. 

ELECTRICITY AND PLAN T GROW-
Ing.-A paper b·y Prof. J" H. Bailey. of Cornell Univer­
sity. describing and gIving tbe r ... ults of a series of ex· 
.periments upon tbe elfect of' electrical Illumination 
upon the growtb of plants. Contained In SCIENTIFIO AMERICAN SUPPLIIMJ:NT, Nos. 990 and 991. Prlce]O 
cents eacb. To be had at tbls office and from all news­
dealers. 

© 1895 SCIENTIFIC AMERICAN, INC. 

THE ANT 
STATIONARY 

FORCES�: 
ALL SIZES AND STYLES. 

IF" SEND FOR CATALOGUES TO 
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8. F. STURTEVANT CO., BOSTON, MASS . 
NEW YORK. PHILADELPHIA. CHICAGO. LONDON. 

Parson's Horological Institute. 

�cbool for UIatcbmaker55 
ENGRAVERS AND JEWELERS • 

.,.- Send lor Catalogue and Relerences. 

PARSON'S HOROLOGICAL INSTITUTE, 
302 llra,lley Avenue, l'EOIUA. n.L. 

Valuable TYDewriter Patent �h::l
e
bl� 

der. WM. H. BA�IIN, Pine RIdge, Soutn Dakota. 

"Pacific" & "Union" 
Gas & Gasoline 
ENCINES. 

� 
ELECTRO MOTOR. SIMPLE. HOW '1'0 
m8Ke. By G.M • Hopklns.-Descrlp.tlon of a small electro 
motor devl.1lII and constructe� WIth a view to assisting 
amateurs to make a motor wnich mlgbt be driven WIth 
�'i'I�'�UIW' �Vc;,�:�tl���
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lathe Or any machine requlJ'lng not over one man power. 
With ]UIgures. Contained In 8CIENTII'IC AlIEmcAN SUPPL"''',NT. No.1I41. Price 10 cents. To be bad at 
thIs oruce and from all neWsdealers. 

WOODEN TANKS. 
FW'ul����"s:�l'lr��e::�r�=!�· 

La. Red Cypress Wood Tanks a specIalty. 
W. E. CALDW�LI. CO

n 217 E.lIIaln Street, Loulsvl e, Ky. 

at a hargaln-a steam J!lng\J!e and Boller, Corliss �at-
!�I'Mf1�f::"tl�,

t
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b
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Ing hangers: laNe quantIty of Pnlle.Yll and I'iplng · 
about a dozen medium sIzed Engine Lathes; two Milling 
M hInes; two Screw Macbines' one Sbaper; a dozen 
POIISh

� 
Heads; two Btrapglng Macblnes; two Grlnd-

�'!.� :in�'k'r�: ::: �r s:�':.l!:':!lresses. Must 
QWEEN CI'I'Y CYCI.E CO .. Bull'nlo. N. Y. 

GIOVANNI lIINA, 
MAN UF ACTURER 01' 

Piano Organs. 
REPAIRING and 

TUNING. 
19 SULLIVAN STREET, 

NEW YORK. 
$75 a month-Sian Paiutiua-. No experience re­

qulredJ our outllt does tbe work. Patterns and full 
particulars (lOc. pnstage), Littlefield & Co., Adams, N. Y. 

ENGINEERING FALLACIES.-AN AD-
dress to tbe graduating class of the Stevens Institute of 
TechnolollY, by President Henry Morton, on certain 
popular fallacies likely to be encountered by youo" en­
gineers, and which may sometimes Jead even Rble men 
astray when met wi th in a new iruise. With 2 tJ�ures. 
ContaIned In SCIENTIFIC AMERICAN SUPPLEMENT, No. 
994. Price 10 cents. To be bad at tbis office and from 
all newsdealers. 

AMEo�t���BE�H�!J'��A�!���F CO. 
A Complete System for tbe generation of a 

CHEAP AND PERFEOT FUEL GAS. 
GAS BLAST fURHI\C�R. 

< .... ,,1\ kinds of Mechanical Work, 
HltlH PRESSURE BLOWERS, ETC. 

IF' 1 Uustr ...... Catalogues on app!lcati<m. 
Address, SO NASSAU "''''IlE�:'1'' l'i KW YORI{. 

� · TELESCO���:CGU; 
.-W:� w.& D.MOGEY. 

, BAYONNE CITY N v 

Architectural gooks 
Useful, Beautiful and Cheap. 

Any person about to erect a dwelling honse or sts­
ble. eltber in tbe country or city, or any builder wishing 
to examme tbe latest and best plans for a church, 
scbool house, club bouse, or any otber public building 
of bl"b or !ow cost. should procure a complete set of 
the ARCHITECTS' AND BUILDEUS· EDITION 01 tbe �CI­ENTIFIC AMERICAN. 

Tbe mformatlon tbese volumes contain renders tbe 
work almost Indispensable to tbe arcbltect and builder, 
and persollB about to build for tbeJJl8elves will lind the 
work sJl(l;gestlve and most useful. Tbey contain draw­
Ings IU perspective and In color. toa-etber witb 1I00r 
plans, costs, location of residence. etc. 

Two volumes are publlsbed annually. Volumes I to 
18, wblcb IUclude all tbe numbers of tbls work from 
OODmlencement to December, 1894, may now be cbtnined 
at this office or from Booksellers and Newsdealers. 
PrIce, stltcbed m paper. '2.00 per volume. Tbese vol­
nmes contain all tbe plates, and aU tbe other Interesting 
matter pertaIning to tbe work. Tbey are of great per­
manent value. Forwarded to any address. 

MVNN &: CO., PobIllibers, 
361 Broadway, New York. 
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