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BOOKS ON ELECTRICITY AND MAGNETISM 

JUST READY. 
A Catalogue of Books on Electricity l\laifDetlsm, 

Electrical Enjllneerin", Electric LlgbtlDll, Electric Rail­
ways, Telepbone. Electro-Deposition of Meta18, Elec­
trotypIng, Electro-Metallurgy, and Cognate Subjects. 
�b�'1flt f��ih'� !:id��?ne In any part of the world 

HENRY CAREY BAIRD .t. CO. 
INDUSTRIAI,PUlILISHIliRS,BooKSELLIliBS &; IIlpOBTlliRS 

l'jIO Wnlnu t St •• Philadelphia. Pa •• U. e. A, 
The GatelyhJ�I.1Fo«lley�hI3.�R�omotive. 
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Rt0;,r'N�J.O:::. l'il�'i,":,ntatioD of' 

1"'0::1'".8 in io-hin&, MllcLille8. By O. Chanute, 
C

·��o';.;;l�!;I1'� of.be Confe rellcl' on Aerial Navl-
&,ntion. H����� Cb��gn�e�' t �l·�:e. Address Y. N. FO�NE\" 41 Co�landf St., New York. 

THE BLISS 

S(bOOI Of EI�(tri(ity 
Bliss Building, WASHINGTON, D. C. 

The only Institntion teaching practical Electrical En­
gineermg exclusively. Laboratory equipment excel. 
Tent. In.trnction the b.sl. Catalog on application. 

lJ1l!e �o. 2 I]ammond 
., IMI'llESl!IION-Invarlably uniform. 

'rotJeH-Soft,lIgbt and elastic. 

{ A I.IGNlUKNT-Perfect and permanent 

P l!It>.:ED-206 words a minute. ossesses D,URA BI LITY-Tbe fewest parts, the best made 
V A RI E'I' Y -l2'langullll:es, 3'1 styles of type, paper or 

• cards of Ill1Y wIdth or size on one machin.e. 
PORTA BILITY-Weighs only nineteen pounds 

complete, with traveling case. 

THE HAMMOND TYPEWRITER CO., 
THE BICYCLE: ITS INFLUENCE IN 
Healtb and Di.e""e.-By G. M. Hammond. M.\). A val­
ua.ble and iotereatintr paper 10 which the ,"ubJoot is ex .. 
banltlvely treated from the folJowinfl t!tandpotnts: 1. 
Theuaeof the cycle by penon!' ill hen.lth. 2. 'l'ne useo! 
the cycle by persons dhlea!led. CnntalDed in S(,IES'f1FIC 
,\�IE"ICAN $UPPJ.E"K�T� No.lI10�. PrIce 10 cents. 
To be had at thIs 01llce ana fTom all newsdealers. 

401 �t 62d Street, 

147 
New Full Mounted Lightning Screw Plate 

pr Send for Catalogue. 
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Wile)' & RnsH,,11 Mf&'. Co., Greenfield, Mass •• U.s.A 
ONLY PRACTICAL MAGAZINE CAMERA. 

SUNART'S 
"VENI, VIOl, VICI," 
SUNART MAGAZINE. 

SUNART FOLDINGS. 

Shorthand by' Mail ��r'l.����'jlt;����.:1ft��i pr E�TA Jlt.I!'iIlEJ) 1�43. 
ie8am Free. Potts hhortband College, Williamsport, Pa. The Most Popular Scientific Paper in tile World 

CROOKES TUBES AND ROENTGEN'S 
Photo;iZraphy,-'l'he new photOllraphy as performed lJ}' 
t,he use of Crookes tubes as a 80urce of excit n.tiun. A II 
about Crookes tubes. SCIENTIPIC AMRRICAN SUPPLE· 
MKNT. No •. lSI. 189. 1138. 243. 1144.7911. 79il. 
��������� l���icl��itos�¥.��: lIY��d � :?tOI��� 
These profu��lv illustr:Lted SUPPLEMENTS contain.8. 
most exhsnetlve seri{"s of articles on Crookel!l tubes and 
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fully the experiments which flO excited the world, and 
which are now ""min excitmg attention in conneotion 
with Roentl!en's photo�rH.p�y. Price 10 centa eacb 
'1'0 be had at this Office Hnd from all newsdel\lerl!l. 

TOOLS, 
CYCLIS. lTC_ . 

ABSOLUTIIiLl" PRBYF.HTED 
BY USIIIG - II A II II 0 CIT I II 

GUIINl'.RS SAY IT'S 1'JlE OILY ABSOL­
UTE ilUS·l-PREVF.IlTIVI. 2 Oz. CAlIS a:I CTS. 

ASK FOR BOOICLIT. O. GOETZE 116 BROAD ST. ".L 

AlCO VAPOR LAUNCH Engine and Helm Contrulled from Bow 
Latest Improved and only 12 to 1 Motor 
now ready fot the market. 18 to ((] ft. 
Launches. 2.";6 aI:d 1 horse power. 

... t ill . ----

No licensed Engineer or PIlot reqUlre<l. Svud <lflii SaJa,l 
glJAlrantud. No Dang....,... Naphtha or GaBO/me....a. 

nlllJ"ille Vapor Eo.ioe (!o .. -.Jersey (JUy!'. �. J .. 

Send 25 cents in �taml'8. For one month only. 
ALUMINUM MFG. CO., Two Wvers, Wis. 

CREENFIELD 
Steam Engine Works. 

Established 1874. 
Man ufact�ers of Greenlleld Sta­

tiOnary, Portable and Yacht 
ENGINES AND BOILERS. 
Also HOrizontal, Aut<Jmatlc 

and Variable Cut-oil' Engines. 
Sisti tro. 3 to 13 BofteoPcnrfl'. 

Also Vertical and Horizontal and 
Marine BOilers, Steam Pumps 

and A. '''IWI' Grate Bars. 
W.G.&G. GREENFIELD, 

EaatNewal·k. N.J. 

High-Grade Row Boats 
14 feet IO� ((] Inches wlded Square stem. Cedar S 35 
PI ��:::\eats���:,'i,:m gu��!
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d otreaks tln-
Ished In natural wood. l!Ic"nnd tirade Ikont .. 8:s0. 

All boats hBDd-niade, after Peterson model. War­
ranted. SteaID. Sail, Vnpor and Ga .. oline 
Laullcbe8 madl! to o,·der. 81i'::.flcatlons furnlsbed. 
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Box 4S3. St. JOI!.IUichill'nn. 
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P,IIOI\OS LLATHER BELT PRESERVER 
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BUy TELEPHONES 
That Are Good--Not Cheap Things 
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mo," �use the latter operated so poorly that patrons 
refused to pay rentals. 

Hundreds of similar _ may be cited all'ectlng the 
app .... atus of nearly all 8O-<lalled competitors. 

WESTERN TELEPHONE CONSTRUCTION CO. 
260 South Clinton Street. Chicago 

TIlt Largut Manutact1WM'8 o! Telep/Iona m tile U. S. !� ,-DEAFNESS ! and HEAD NOISES re lieved by using 
� Wilson's Common Sense Ear Drums. 
o .New scienttftc invention, entirely different 
In construction from all other devlces. As.lst the deaf 
when all otbw: devices fBlI, snd wbere medical 8lI:1ll b88 
Il1ven no relief. &.te, comfortable. ana invisible; no 
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This SCREW CUTTING LATHE 
(cuts Right and Lett threads) 

6 inch 4-jaw Chuck=iaws re­
versible. 6 Lathe Took, Set 
Twist Drills, $69·85· 
Dlus. Catalogue 0 f Tools for stamp. -............ FRED FRASSE CO. 21 Warren Street. New York 
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Correspondence and sampie orders 8oUcited. Models. Pattern •• CastIngs, etc. Gardam& Son. 00 Jobn St., N. Y. 

MANUFACTURE OF STARCH FROM 
Maize.-By J. I(rieflner. Full detalJs of the proC'ess. 
With one illufoItratlOn. Contained in SCIl':NTIFJC AMER .. 
ICAN 8rpPt.F.MENT. No.lOIII. PrIce 10 cents. '1'0 be 
had nt thi� office and from fill newsdealers. 

TURBINE WATER WHEELS. 
SEND FOR PAMPHLET. 

"�MJ!:!I LEFFEL'" (JO .. 8�rt.c1Ield. Clhl., U. 8. A. 

NAZARE'I'U INDUSTRIA T. SCHOOl .. 
lIl'onxville, l'i. Y. 

lJNOER THE CHARGE OF THE SISTERS OF 
ST. JOSEPH m' NAZARETH (EPISCOPAL). 
Industrial traIn In" for gIrls of good cbaracter to ren-
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. . proved automat.c copylng mil<!blne. 
t IT Send Jor iIlu8irated circular. . • \ JOHl\ H. AI'i UERSOl'i. 

. . ' 9tll Monndnock, CHICAGO. 

DIXON'S 691 
CYCLE CHAIN 

GRAPHITE 

saves weat' of chain, pre­
vents t'ust and illl'renSes 
ease, speed and comfort. 

IF" It will pay you to 
send 10 cents fot' sample. 

JOS. DIXON CRUCIBLE CO.. JERSEY CITY, N. J. 

SrEEL STAMPS IcDIES FOREVERY PURPOSE, 
������; C.B.HANSON, 

s1i A SPECIALTY_ .. .. N�40CLARK ST. 
SEND FOR CATALOGUEJ1, CHICAGO. 

USE ORI�DSTONES? 
If so, we can supply yo u. AU sIzes 
RtfJnlltt"d and lI11mnllnll�u. always 
kept in stock. R�member, we make 8 
�peciajtyof selecttngsoones forall spe· 
clal purposes. IT AskJor catalOflU<. 
Thl! t:J.EV)o:I.A N J) !'iTIINE 1:11. 

Sid Floor, Wilshire. Cleveland. O. 
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E�ATENTS!� 
� � 
� MESSRS. MlJNN &; CO. In connection __ 
__ with tbe publication of the SCIENTIFIC � � AMERICAN. continue to examine tmprove.. ----..-.. 
� tor inventors."'ents, and to act as Solicitors ot Patents � 
� ea::' e�e�in
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� fbe preparatlon of Patent Drawings. APecllcatlons, and � 
� tbe prosel.'1ltlon of Applications for Patents In the � 
__ United States, Canada, and Forelgu CountrIes. Messrs. __ 
-- Munn &; Co. also attend to tb":ttreparatton of Caveats, _ 
� �8�

b
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� Intnll!� to them Is done with s"eclal care and prompt.. � 
� nes1 
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� t&inlng fttR Information about Patents and bow to pro- � 
� ""re them: directions concerning Labels. Copyrl"bts, � 
� �::��e�ts�"W:Jec1�ge��
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� Patents, etc. � 
We al,o send, Jru of charge. a SynOPSIS of !foreign -

� Paten t Laws sbowlng tbe cost and metbod ot secnrlng ___ 
� Patents In all the principal countries 01 the world. � 
� MUNN " CO., SOLICITORS Of' PATENTS. � 
� 361 BROADWAY, NEW YORK. � BRANCH OFFICES. - 110. 622 and 624 F Street. Pacific 
� BUilding, near 7th Street. W.ASRDIGTON, D.C. � 
� � 
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© 1896 SCIENTIFIC AMERICAN, INC. 

Only $3.011 n Y"nl·. Including l'oHtnge. 

Wt."eld�.--:;� N nlnbet·s n Yenl· .. 
ThiN "'i1lt'lr rh'C"ulntptl and splendidly illustrated 

papet' is published weekly. Every number contains six .. 
teen pages ot useful information and a lar�e number of 
original engraVinll'8 of new inventions and discoveries, 
representinJ!' Engineerlnp" Works. St.eam "Machinery, 
New Inventions. NoveltIeS in Mecl1antCfl" Manufactures. 
Cbeml.try, F.lectrlcity.Telegraphy, Photograpby, ,I,.clll­
tecture. Agriculture. Horticulture, Natural History. 
etc. Complete list of Patents eacb week. 

'('prm .. of !""'1Ih1li(·,"iIII inu.-One copy of the SCIEN­
TIFIC A.MERICAN win be sent for one Vear -52 numbers­
postage prepaid. to any subscriber in the United States, 
Canada. or Mexico. on receipt of 'I'lH�I� Uul la1'!ii by 
tbe pubi1sbero; six montbs. '1.50: three montlls. $1.00. 

('Inh .. , . Special rates for sevel'al names, and to Post .. 
masters. Write for particulars. 

'fhe safest way t'J remit is by Postal Order, Draft. or 
Express Money Order. Money carefully placed inSIde 
of envelopes. securely sealed. and crrrectly addressed, 
seldom �oes astray. but is at the sender's risk. Address 
'111 lette .. and make all orders. drafts, etc., payable to 

MI;�l'i & (:0 .. 31i1 B.·" .. c1wnl". "",,w 1'01'1,. 
--*--

Jdttttitit �mtdtau JUppttMttnt 
This is a separate and dIstinct publication from THB 

:SCIENTIFIC AMERICA x, but is uniform therewith in 
size.,�v�rY number containing: sixteen largE" pages full 
of engravings, many of wnicb. are taken from forehm 
papers anc accompanied with translated dpscriptions. 
THE SCH:NTIFIC AMERICAN SUPPLEMI<NT is publlslled 
weekly, and Includes n very wide range of contents. It 
preE!e"J!,ts th� most recent papers by em'nent writers in 
all the principal departments of Science and tbe Useful 
Art.!!, embraCing Biology. Geology. Mineralogy, �atura.l 
History, Geography ArchlEOloJZY. Astronomy. Chemis­
try. Electricity. Light. Heat. Mechanical Engineering, 
Steam nnd Railway En"ineerl"�, Minln", Sblp Building, 
Marine EngineerinJl. Photography, TechnoloJlY. Manu .. 
facturing Industrtes. Sanitary E�ineerinJ!. All1'iculture. 
HortICulture, DomestiC Ecunoruy. lltographYl Medicine, 
etc. A vast amount of fresb and valuable 1nformation 
ohtainable in no other publication. 

The most important Engineering Works, Mechanisms, 
and :Mallllfactures at home and abroad are iHustrated 
and described in the 3UPPLEMENT. 

Price for tbe SUPPLEMKNT. for the United S1ates. 
C 'anada. and Mexico, �.OO a year; or one copy of the 
SC'IENTIFIC AMERICAN and one copy of the SUPPLE· 
MI<NT, bot.h mailed for ooe year to one addre .. for '1.00. 
Sinllle copies, 10 cents. A dOl ess and remit by postal 
order. express money order. or check, 

i)IUI'iI'i & CO •• 361 IIt'oadwDY, l'iewYOl''', 
--*--

�nildillg �(ntiOU. 
THE Sml<NTIFIC AMERICAN BUILDING EDITION Is 

Is.ued montbly. '2.50 a year. Slnllle copies, 25 cents. 
Thirty.two large quarto pa,qes. formina- a large and 
.plendld M""azine of Arcbltecture. richly adorned wltb 
elegant plates and ,)tber fine enllravlngs: lI I ustratln" tbe 
most Interesting exampies ot modem Architectulal 
Construction and 0.1 hed subjects. . 

A special featur� is the presentation in each number 
nf a variety or the lat.est and best plans for private resi .. 
dencefl. city and country. Including those of very mod. 
erate cost as well as the more expensive. Drawings in 
perspective and in cOlOI' ,re given, to/lether with Floor 
PlanM. DeAcriptions. Locations. E&timated Cost. etc. 

'.rhe elegancp and r.heapness of this magnificent work 
bave won for it the J.nl·:H�"'t (:ircnlntion of aD} 
Arcbitectural publication in tbe world. Sold by all 
newsdealers. '2.50 a year. Remit to 

lllUl'i1'i &: CO .. 361 BrondwDY. l'iew Yorl,. 
--*--

��VOtt �tlitiOlt 
of tbe SCIENTIFIC AMERICAN. witb wblch i. mcor· 
porated U LA .AMERICA C1ENTlFICA E INDUSTH IAI.." 

or Spanish edition of the SCIENTI FTC AMERIC AN is pulJ· 
ltsb�d monthly. and is uniform in size and typography 
with the SCIJ!.l\TIFIC AMER leAN. Every numbpr con .. 
talns ahout60 pllll:es, profusely lIIustrated' It I. the finest 
scientific, industrf al export paper publlsbed. It circu­
late8-throu"bout. ·Cob". tbe West Indies, Mexico, Cen­
tral and South Amerl"a, SpaIn and Spanlsb possessl"ns 
-wherever the S}Janish lanJluage 18 sp{lken. THE �CI. 

ENT1FIC AMERICAN EXPORT EDiTION has a large 
guaranteed circulation in all commercial places thrmu:Jh­
out the world. �.OO a year, po.tpaid, to any part of the 
world. SIngle copies, 25 cents. 

. IT' Manufacturers and others who desire to seetlre 
fOrelllB trade may bave large and handsr,mely displayed 
a.nnouncemen�. publlsbed In thIs edition at a very 
moderate cost. Rates upon application. 

i)llJNN &': CO .. l'llbliaber ... 
361 Broadwal'. New V.rk. 
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