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HENRY CAREY BAIRD &. CO. 
Industrlal Publishers, Boo .... ellers. and Importers, 

810 Wnlnut St .. Philndelphln. I'a .. U. S. A. 
�Our new and Revised Catalogue of Practical and 

Scientific Book8, 86 pages. 8vo, and our other Catalogues 
and Circulars, the whole coverioj! every branch of Sci­
ence applied to the Arts, sent free and free Of postage 
to any one in any part of the world who will furnish his 
address. 

ELECTRICAL BOOKS 
RECENTLY PUBLISHED. 

Electric Light Install ations and Management of 
Acculllulators.-A Pl'actical llandbook. By tiir David 
Saiomons. Bart •• M.A. 5th Edition, Revised and Eu-
larged, with 100 illu�trations . . . . . . $1.50 
"To �ay that this book IS the best f.f it� kind would be 

a poor compliment, a8 it is p"'actically t,he only wOrk on 
accumulators that has been written."-Elfct'ricalRevie'l.v. 
Electrical Instrument-Making for Amateurs.-A 

Practical Handbook. By t;. It. Bottonf'. Author of 
"1'he Dynamo," etc. Witb 60 illustrations. Second 
Edition. Cloth ... . . . .. . . . ..... . . . .. . . .... . .. ..... . . . $1.20 

Electric Bells and All About Them.-A Practical 
BuOk for Practlcal Men. With more than 100 i]]u�tra-
1.1 ��:ct�l.ft�i J;'t�ti�t�ri� f �rUl�!t��·r�: :f� :c.�ls�� $t �2�: 

Electrici ty in Our Homes and �Vorkshops.-A Pra"­
tic:al 'l'reati�e on Auxiliary Jilectrical Apparatus. By 
Sydney }1" Walker. With many iIIu�trations. 1889. $1.50. 

Electric aJ Influence l\fachine9.-Containing a fnll 
account of their historical deveJopment8."p.d their mOd­
ern Iforms, with instructions for makinll them. By 
John Gray, B.Sc. l8!lO ............................... $1.75 

Practical Electric •. -A Universal Handy Book On 
�1:;���YB�i��;���
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f\ity and Resl!!ltance COils,Dynamo Electric M.achines, 
}"'ire RiSks, Measuring, Microphones, Motors. Pho­
noa-raphs, Photo phones, Storage, and 'l'elephones. 
1889 . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . ..... . . . . . . . .. $0.75 

Practical Electricity. - A Laboratory and I"ecture 
Course for first }ear students of Electricnl Engineer-
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tratloDs. Fourth Edition . 1889 .... ... . . ... .. . ..... . $2.50 

IT Send for Special Electrical Book Oatall)gue. 
MUNN & CO., Publishers of the �Cl. AM., 

361 Broadway, New York. 

Fc)� S.A.:LoE. 
Re�lstered DUTCH - BELTED COWS and HEn'­

Ea/!, superbly marked, and of the best stock. 
-ALSO-

HARRY AI,DINE, four years old (No. 51 herd book). 
belt wide and regular. Took first premium at N. J. 
State }"'air-a superb animal. Address 

MICHAEl" RO SNEY Manager, 
Locust Grove Farm, West Orange. N. J. 

FOR SALE. 
OWing to dissolution of partnership. 

C. H. DE LAMATER & CO. 
have closed their extensive manufactory a t the 
foot of West 13th Street, New York, disposed of 
Hot Ai r Pumping Engine and Steam Pump busi­

ness to the DE LXMATER IRON WORKS (incorpo­
rated ]889), and to close out the remainder, offer 
for sale a "ery desirable lot of 

Lathes, Planers, Drilling, Shaping, Slot­
tin�. Boring, Cutting Off, Nut Tap­

ping, Bolt Cutting, and Milling Ma­
chines. Gear Cutters, EmeryTool 

Grinders, Screw Machines. 
Vises, Lathe and Planer 

Tools, Drills, T aps, 
And a variety of 

Small Tools. Boiler Punching and Shear­
ing Machines, with lot of Small Tools, 

Anvils, Sledges, Tongs, 
Blocks, Rope, Bolts. Nuts, ,\Vashers, Packing, Pipe, 

Fittings, Brass Valves, Bar Iron lind Steel, 
Steam Hammers. and tbree Rider 

Cut-off Engines. 

$ titutifit �tutritau. 
After being on the Market Four Years 

The " A eM E" Still Leads! 
Sizes One. Two, Three. and Four Horl!le Power. Arranged for either NATURAL GAS 

or Kerosene Oil tire, as ordered. No extra insumnce required on account of tbe oil fire. =?i��!I�i1iIi. Send for catalogue givlnj( JuU particulars and prices. 

��:,t;'.��.:g�.��"I.' T�. ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N, Y. 

BASE BALL. - A DESCR1PTION OF 
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the field and 7Hlu8trations of players. Conta1ned in SCI­
E'-';TIFlC AMJl'!ltIC,\X SUPPLEMKNT. No. 093. Price 
10 cents. To be had at tb1s office a:Id from aJl news­
dealers. 

SAVE BELTING! 

SAVE POWER! 

SAVE LABOR! 

SAVE MONEY! 

Satara Belt Dressing 
is acknowled�ed absolutely the 
best preparation of the kind on 
the market. Sutara Belt Dressing 
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nin� of loose belts and doihg away 
entirely with Ellipping beIL�. Man­
ufactured. by IJtr.NNOX & B1UGGS, 
Leather Mfrs .. Haverhill. Mass. 

THE DIRECTORY 
Patent Solicitors, 

Model Makers, 

OF 

Novelty Mfg. Concerns 
and all l'rof'e8�ioD9 nlld TI'ade� of interest to 

JNVENTlln,... is IIOW Ollt. 
I-rice. One DollnJ·. 

It is sent FREE and Express Paid, with a copy of 

WEBSTER'S UNABRIDGED, 
Third Edilion, solidly bound in Half Hussi .. 1600 pp� 

fujI size. corrected by Prof. Goodrich, of YaJe 
College, to an Subscribers to tbe 

lIIustrated Weekly, 

JOURNAL OF USEFUL INVENTIONS, 
$3,00 pe r year. wilh above Plft:MIUAl!h 

'744 Eroadvvay. Nevv York:. 
Barnes' Foot-Power Machinery 
t�umplete outfits for Actual Worksnop 
Business, A customer says: .. ConSid­
ering its capacity nnd the accuracy of 
your No.4 Lathe. [ do not see how it 
can be produced at such low cost. The 
velocipe<le foot-power is Simply ele-
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as if 1 had been walkin� around." 
Descriptive Price List Free. 

W. �'. & JOHN BARNES CO., 
1999 RUBY ST .. Rockford. III. 

ROCK BREAKERS AND ORE CRUSHERS 
We manufacture aDd supply at short notice And lowe&t rates. stone and Ore Crushers. Con­

talning the Invention described in J"etters Patent Issued to Eli W. Blake. June 15, 1858, to­
gether with NE"i AND VALUABI�E IMP}tOVEMt!:NTFl. for which ] .. etters Patent were I'rranted 
�nHde�li'h.e��d Ja�1n�h, 1880, to Mr. S.IJ. Marsden. AIJ Crushers supplied by us are cllnstructed 
FARREL �IIUNDItY &; MA CHINE (:11., IUlInufactllrel'H, ANSONIA, (,ONN. 

COPELAND &; IIACON, A"en18, NEW YCIRK alld l'HILADELPfUA. 

THE FISHKILL" CORLISS ENCINE 
COMBININC A MAXIMUM OF ECONOMY, EFFICIENCY, AND DURABILITY. 

Fishkill Landing Machine Co., Flshkill-on-Hudson N. Y. 

CRANE'S PERFECT 'VATER COLOR llIEDIUM. 
Thisl\ledium makes all colors flow freely, adds to their brtlliancy. mahefoi 

them I�ss sensitive to light. fastens the first wa�h against disturbance in re­
touching. makes colors adhere better to the paper, and fhe paper lIeeds no pre­
vious wetting. For ArchiteCtS aDd .ArtistH. By mail. 25 cents. 
lIlanufactured by 'l'HE FREDEIUCK CRANE CHEMICAL Co., Short Hills, N. J. 

YOI,NEY W. MASON & co., 
FRICTION PULLEYS CLUTCHES an� ELEVATORS 

1'1l0V IIJE!CCE. It. I. 

MINERAI: 
lW00� 

INSULATION, FIRE 
PROOFING. and DEAFENING. 

Pamphlet and Sa�p'le Free. 
Western Mineral wool CO •• 

t:J.EVELAND, OHIO. 

ALUMINUM.-DESCRIPTION OF THE NICKEL ANODES. 

335 
PROPOSALS. 

p
r
&'e

o
fJ�:.

f
&';.�:�!�3:lt'!.� r:1':..�hj�:S,il;f?ot:n�'!� 

:���'I1�Chl��r;-..s;J'I1\�c�������s.
e
¥g:'t'h

e
e
d
�!!

O
fs�!�

l
g 

Navy Yard. to be opened Jnne 17,1890," will be receIved 
at the Rureau of Provisions and Clotbln"" Navy Depart-
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furnish at the Mare Island Navj Yard, one universal 
mill1nJ{ machine, one horizonta. boring machine, one 
Saunders pipe machine. One �attern maker's lathe,8.nd 
one iron planing machine. Blank forms of propooals. 
contn1ning specifications, etc .. wHI toe furnished (I) ap­
plication to the Bureau. the Commandant, Mare Island, 
or tbe Navy Pay Office, San Francisco. Cal The articles 
must in aU cases conform to tbe Naval standard and PIlHS 
the usual Naval inspection. The BepartUient reserves 
the ri",ht to waive defect. or to reject any or all bids not d"em�iitl.n}�'i':A,§�"a���c?�,�"J�i'!'l�j'Bureau. 

NOW READY. 

Experimental Science, 

740 Pages. 680 Illustrations. 

PRICE, by mail, postpaid, • , • .  $4.00 

SEND for FREE ILLUSTRATED CIRCULAR and 
Table of Contents. 

MUNN & CO, Publishers, 

�fttct of ih£!J dttdin� �mtritaUf 
361 Broadway, New York. 

IDEAL MUSICAL BOX 
18 the Latelill Invention In S'Vi91!1 Musical nOXf'!I 
It iii' the �,veele8t nnd M08t Pel'fecl Ilistrulnent 
fur the Pal"JOI'. AllY lI 11Jnber .�f lunet!i CUll be ob­
tahwd for it. 'rhe Largest ::stock of MusicHI Boxes in 
America. Send 4 cent stamp lor JllUf�trated Catalogue. 

JACOT & SON, 8°::1Jl\AJl��Y. 

FOR SALE AT A BARGAIN I 
The plant lately owned by the 8a�amore Manufactur-
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ing Mach1nery, a 1,Hrf,!e Foundry with complete outfit, 
Stearn Engine and Boiler, �torehouses. etc. IJocated ou 
the Boston & Albany Hailroad at Niverville. N. Y. (Kin­
derhook Stat.ion, near Albany), Railroad track run� 
into the works. For particulars enqUire of the 

FA RlUERS NA'l'JONAI, BANK, 
/0'. C. HAVILA Nn, Omlhw. Hudson, N. Y. 

Rolls Pulverizer 

, .::, -j ;� TIGHT &SLACK BARRELMACH INW 
method of manufacturing this metal from cryolite us 
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ROUCES, 
COM POSITION, 

BUFFING WHEELS. 

Simple, Durable, Compact, Dustless, 
and a finished product direct 

from the machines. 
The best Ore Granulator for leach­

Inll and concentration. MANUFACTURE Al.so 
Gates Rock and Ore Breakers 

Address for Catalogues 
GATES IRON WORK,"" �O C "'0. Clinton St . . CIolcnl[o. 
215Franklin St., Boston, lIlass. 

_' ' �! \ '.-'. � ",Ll A SPECIALTY G,,-,,-
� ;� JOHN GREENWOOD &ceo " ROCH ESTER N.Y 

T
HE PENNA. DIAMOND DRILL & MFG, CO. 
BllrnS IIIHtO, l' A., Builders of Hi�h Class 
Steam Engines. Diamond Drilling and General 
Mnchinery. Flour Mill Rolls Ground and Grooved. 

TRIUMPH WATER MOTOR 

pERFE�;V;SPA!!� Il E 
The Koch Patent File. for preservlnlr newspapers, Mag- I 
8.zjnes. and pamohlets, has been recp.ntly 1m proved and 
price reduced. 1::)ubscribers to the SCll':NTI Fie Al'tIE H 1_ 
\AN Il,Dd SCIE:\'TH'IC AMERICAX 8UPPL1(;J\Jtl:NTcan be rupp ; ied for tbe low prlce of $\.50 by mall, or $1.25 at the 
oftice of this paper, Heavy bo"rd �ides; inscription 
• SCIEN'rLFIC AM.ERIOAN" in "'lit. Necessa..,. for 
every one who wishes to preserve the papt"f. Address 

lUUN � &; CII .. Publlshers SCIENTIFIC A¥&RICAN. 

DE A FNESS .t. HtAD 11015($ CURII by 
Peck's INVISIBLE TUaUl" tAR 
CUSHIONS. Whispers heard. Com. 

tortable. Succe�<ltul where all Remedies FA(L. Ills. book&; 
proo!SCree. Address •• IIIStOX, 863 Braad"":r, Ne" York. 

SUPI'LE''':NT, No. 731. Price 10 cents. To behad at 
this otJiCE" and from all newsdealers. 

All Steel, rubber hr� 
flew VINEYARQ. BICYCLES 

H��kg;�1ck ��dd���n�:�a����:n���: 
Moln. worth Iss. forl32 \44-iO. worth 140, for $22 
48·ln. worth Iso. (or S17 42·10. wor1h $35. for $20 CAT..\.. lo·REE. 4G-in. worth SolS. ror$2S 38·ln. worth $30. for $17 Tangent spokes4lextra. Easypaymenta. Agts.wanted 

ROUSE, HAZARD ar: 00., 16 G Street. Peoria.. Ill. 

WHAT Uncle S'UlI and Aunt Columbia think,etc.,af 
and Seattle itslt[etropolis. Address ASHI NGTONEshelman,LleweJlyn&Co.,seattJe,wash. 

$1 0 CASH Anlnvestmentofthis&mount 
and $5 per month will realize � ;?e��L.tg���8F�l�0 E:it c::;�: 

urban properties in Tacoma, waf" on 
the lin, -street railway connecti g two 
llourishin, dql"6. Price of lot "00; 

COrno.lr lots, $125. Write tor )'larS and particul s. A 

��3�������i0¥t����,P\����:?o��il:J;�f ����: 
B. N. o1JD!ETTE, 1816 Paclftc Ave., Tacoma, Washington· 

ELECTRO &. NICKEL 
._ PLATINC OUTFITS. 
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n
Ki���l� Yr�V:�ri�·)�·�ug�rl� 1 feeled, derHils worked out, drawings made. Repillr .... 

Circulurs !Oent. Rmall private workshuPf' rtt ted with 
lathes nnd complete outtits of 1.0018 to leI by the huur, 
day, or week, to lnventorR for experimentin¥. 

A. J. WEEU & CO., 106 J"iberty Street, New Yurko 

THE BEST LIME KILN KNOWN 
or no pay. C. D. PAGE. Rochester. N. 1'. 

,,;n�� -DIVING hPPARATUS-�'ii AND FIRE DEPARTMENT SUPPLIES 
_" _21 A.J MORSE & SON 140 CONGRESS ST BOSTON 

--0-
Our new catalllt!llt! conr�inin.'! .over 100 pagel'lo, inc. IUd-

I 
The prices of the di1ferent pUblications in the Unite1 lnJ{. works on more than titl Y dll1er�nt �ulJJects. \Vllt be States, Canada, Rnd ,Mexico are as foHows: mailed �ree to any addrel'\� on ap�h�all�JI. . RATES BY �lAIL. [lIUNN .\: CU., PnlJl,ohers !5C!ent,tlc Amer>can, Th S· t·tl A . ( kl .JOO 

361 n I � Y k e Clen l C  merlCan wee y one year • '" . 
___________ _ ���n���. The Scientific ..t\.merican Supplement (weekly), one 

ROSE POLYTECHNIC INSTITUTE year.. .  . 5.00 
TERRE HAUTE, IND,-A SCHOOL Of ENGINEERINO: Th

';,��,e���c Amencan. Spllnlsh Ed,tion (monthly) 
800 Wen endowed, )vell equipped departments of Mecuanical and ,Y .' . . . 

CivilEogineering. Electricity, Chemistry, Dmwillg. Shops auJ The SCI.entrflc AmerIcan, ArchItects and BuIJders 
J.al)(lrntnri(·�. I':"pcmw)l low ·\(I(ln·"" C. A Waldo. Librariau. EditIOn (monthly), one year. . . 2.50 ---------------------_______________ COIllBINED RATE". 

CELEBRATED SUTTON RING PACKING . 
"IONEEJl.Bt:8BER PACKING POSITIVELY ANTf FR,eTlON.SPEC'ALLY 'ENDORSED FOR HIGH SPEEO ENGINES 
, ,,  SE"'DF"I'I.SA�PL(PAC�.C.(I\�CPARTICjlAR�lO ERIE RUBBER Co ERIE FA USA 

ICE and REFRIGERATING MACHINES 
The Pictet Artificial Ice Company (Limited), Room 6, Coal & Iron Exchange, New York, 

The SClentlfic American a,nd SupplemeDt. . 
The Sci�ntftlc American and A rchitects and 

ers 1-�ditiofi, . 
The Scientific A meriean. Supplement. and Archi-

t.ects and HuiJders Edition.. . . • . 9.00 
Proporticmn.tt Rates J()f' Six Months. 

This includes postage, which we pay. Remit by pOfItal 
flr express money order, or draft to order of 

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

,W'O R KIN G M O D E L S & LIGHT MACHINERY. INVENTIONS DEVELOPED, Send for Model Circular. Jones Bros. E CQ.., Sin':;. O. 

© 1890 SCIENTIFIC AMERICAN, INC 
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