
.A Great Repository oj' Practical and 
Scie1"4fic In/ormation. 

One of the Fullest, Freshest. and ],fost Valuable Handbooks 
of the Age. lruli<Jprnsable to Every Practical],f an. 

RECENTLY PUBLISHED. 
Price $2.00. 

Free of Postage to any Address in the World. 

Th� T��hn�-�h�mi�al R���i�t Dook: 
Containing �everal Thousand Receipts, covering the 

Latest, most Important, and most Uspful Discoverles in 
Chemical Technology, and their Practical Application 
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Jacousen. Koller. and Heinzerling, with additions by 
William T. Bmnnt. Graduate of the Ruyal Agricultural 
College of Eldena, PJ'u�!!!ia, and 'Villiam H. Wahl. Ph. 
:tel(;liT!?') it: te��;
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l11ustrated by 78 engravings, one volume, over 500 pa�es, 
12mo. elegantly bound in scarlet cloth. gilt, closely prmt
ed, containing an immense amount and a great variety 
of matter. 

Price $2.00,jret' vf postaoe to tOlJ) (l(hll'c8s in till' 'world.. 

teg-;,1 {�r;��;,�;moe�k.s���'t;;ff ::::'.{j,��e����la�m;� 
anyone in any part o! the IF orld who will !ul'Ilwh his ad
dre.ss. 

HENRY CAREY BAIRD &. CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 

S10 Waluut 8t .. Philadelphia, Pa . .  U. S. A. 

UImprovement the order ot the age." 

THE SMITH PREMIER TYPEWRITER 

$titntifit �mtxitau. 
After being on the Market Five Years 

The "A eM E" Still leadsl 
Acme AUloma.tic Safety 
EllgiDe.-'·�tatiouar,.." 

Oil 
Tank. ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N. Y. 

IDE AUTOMATIC ENGINES. TRACTION AND PORTABLE ENGINES. 
STE.A.� �OAD �OLLEEl.S. 

WE]T�IYER PATENT FURNACE. nOll.ER� OF 1.;vERY J)E�eltIPTJON. 
llTnllufnctll1'ed b". FCI{)l\DRY &: llIAClllNE DEPARTJIENT, Hat'l'iMbut'g, Pa .. U. S. A. 

HARRISON CONVEYOR! 
Ha!'Sfmg Grain, Coal, Sand, Clay, Tar. 8uk, Cinders, Ores, Seeds,&'c. 
&���ri��.1 BORDEN, SELLECK & CO., I Ma��'�·":'rs.} Chicago, ilL 

F \Ve have established a. plant for the pur- y 
pose of MAXUI!'ACT[TUING 

INE MA CHINER 
and solicit correspondence in this line. 

H. �1. LELAND, for the past eighteen years, 
and C. H. NORTOX, past four years with BHOWN & 

SHAUPE MANUFAC-rUUING CO. 
Leland, Faulconer & Norton 

DETROIT, MICH. 
Co. 

£J!EI1A!sT����! 
IN THE WORLD. 

.IlI»"Speed, Comfort and Safety. 
_ ... . AGENTS WANTED. 
Large Illustrated Catalogue sent Free to any Address. 

THE EAGLE BICYCLE MFG. CO., 
STA�J:FOR.D, CON.No 

ICE·HOUSE AND COLD ROONL-BY R 

t�OPQ. 
_1alliiUJll!:'1M� 

Address: The American Writing 
Machine Co., Hartford, Conn.; 

New YorK Omc.,237 Broadway. 

CHUCK AND MICROMETER STOP 
for Amateurs.-By C. n. Parkhurst. Description of a 
simple and eabily conRtructed chuck for use with a d 1-
viding machine, and the micrometer stop that is used 
�?rcil������ 
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AMEHlf'AX HFI'PLE."I';XT, No. 712. l'ricel0cents. To 
be had at thts office and from all newsdealers. 

C
USHMAN CHUCK

S ('amp1de Hne. fo)' flU 'uscs shown in ne w 
illustrated catalogue, frc£'. to all. 

(1m�hnJnn ()hupk Co., Hal'tfol'dt (jon]). 
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PROPOSilLS. 
proposals fOI' Jetty ConsU'liction at Eutl' nnce 

to (.nlvt�.ton Ilnrbor. 'J'exns.-UXITED STATES 
ENGINEER O}<'FH'E, lJalveston. Texas, February 28.1891 
Sealed proposals. ill duplicate. will be received at this 
office untJI 12 o'clock, noon, 90th meridian time. March 
30. 1&.11, and then opened. fur delivery of about tool.()OO 
tOllS of stone and concrete blocks in place, for improv
ing the Entrance to t';alvestoll Harbor 1.'ex8s. Pre
ference wUl be given to materials of domestic produc
tion or manufacture, cOllditionR of qnality and pri('e 
b\'dW��; i� ��':;ft�
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ruary'2fl,18%. and February 2;�.188'j. Vol.:m, rage 3;32. and 
Vol. 24, page 41�, U. R. Statutes at. Large. For blank 
forms for proposals, and all necessary information, ap
ply to CHARLl£S J. ALLEN, .MajoTt Curp::; oj EnQt11ffTs. 

Experimental Science 
BY 

Geo. M. Hopkins. 
I n t e re s ti n � Experiw 

ments in Every Branch 
of Physics. Descriptions 
of Simple and Efficient 
A pparatns, m u c h of 
which may be Made at 
Home. Among Subjects 
treated are Electricity in 
all its Branches, Magnet
ism, Heat. Light, Photo
graphy. Microscopy. Op
tical IllUsIOns. Mechau
ics.etc. Aworld ofValu
a b I e Information. A 
Source of R a t i o n a l  
Amusement. A superb 
wurl( for Young and Old. 

Illustrated Circular and Tableof Contents sent free. 
740 PAGES. G80 ILLCSTR.�TlO:\'S. 

l'ltICE, by mull, poslpaid, • _ _  $4.00. 
lUVNN &: co., Publishers, 

Office of THE SCIE�TU'IC Al\IERICAN, 
361 Broadway, New York • 

THE STEAM ENGINE: ITS PRINCI· 
ple�. it!-t dnveluprr::.ent. its future and perfection .-A pa. 
per by E. N. Dickerson, givil'g an outline of t.he history 
of 1 he steam en�ine, and discussing the principles upon 
whieh it operates tlnd which limit it� capacity. \\ ith 2-
figures. Contained in �nE.'\TlFIC A:\IEHIC.� \: SUPPLE
MENT, No . U�f;. Price lU cents. To be had at this 
office and trom all newsdealers. 

Important Improvements. 
All the Es�ential Featuresgreatly perfected. 

G. Hatfield. 'Vith directions for construction. Four 
engravings. Contained in R('LE�'TIFIC AM};ItIC!AN Sup
I'LEl\-lENT� �9. I 'rice "!.O ceuts. To lJe had. at this Office 
and of all newsdealeu. 

THE DAIMLER MOTOR 
Ili o.t!.,
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Small Machinery, Novelties, etc., lIJaIl- II�:�O
i(�
d't'b���I/������� Ilfactured by srecial eontract. ment that will help the The Most Durable in A lhmment. 

Easiest Runnin� and Most Silent. 
All type cleaned in 10 seconds without soiling the hands. 
The Smith Premier Typewriter Co., Syracuse, N. Y., U. S. A. 'I'HE DAIUl.ER 1lI0'l'OR UO, 

New VorkStencilWks" 100 Nassau St., N.V deaf. �Iade from best bell ��I:==;;�� 
- metal, and will last for 

A N E W C A T A L 0 C U 
E 

yeal's. Carried ill the pock-
et and used in public with-

Send for Catalogue. is prepared to furnish 1, 2, and 4 IlorJolle PO\Vel' 

GAS or PETROLEUlU 1liOTORS 
-oF-- pl�tc:tt��ct,���tg.

e�lrio8: 

IDEAL MUSICAL BOX for all Industrial Purposes. Full" 'iHu::;tl'flt('rl crlf,(d()(Ju('; 
and price list on flpplicai'ion. Motors in operatiun at 
\-V orks, Steinway, LouJl lsland City. 

V A L U A B L EPA PER S :�
l
:k�!� rr:f �fll\�)� /�)���� ;atisfactOry. 

Contained in SCIENTIFIC AMERICAN SUPPLEMENT. sent OSGOOD BROS .• Cor. 7th St. & Broadway, Oakland. Cal. 
free oj charDe to any address. 

Offiee, 111 East 14th Street. New York Uity. MUNN &: UU. , 361 llroad",ay, New York. 
J8 the I�ate.t Invention in S""iss IUusicnl UoxeM 
It ill the �Weete8t and rUost l'el'fect IlIsU'll1llenl 
for the Pal' lor. Al lY lluJnber oflunes cnll be obtoined for it. The Largest �tockof Musical Boxes in 
America. Send 4 cent stamp for Illu!'ltrated Catalogue. JACOT & SON, 80::f:-�'\:m��Y' 

FAMILY ICE MACHINE ��nu��"s: �10,&
f
�;: 

F I R E F· E LT THE NEW NON-CONDUCTING MATERIAL 
is a Flexible Felt Made of PUl'e Asbestollt, in a 
finely divided tibrou� 8Late� in destructible by heat and 

• unexcelled as a Non.CunductOl·. U. �. Navy test •• how 
it to be superior to Hair Felt in Non.Conducting qualities. Ma.de into �ectional form 

I,. Dermi"ny.]2G W. 25th St., N. Y. State R'ights !or sale. 

OIL WELL SUPPLY CO. Ltd. 
91 A:: 9Z ",VA'.I'ER STREET, 

Phtsburgh, l-'n., 
Manufacturers of everytning needed for 
.A.�TE8:E.A.:LV �EX.X.8 

either Gas. Oil, 'Yater. or Mineral 
Tests. Boilers. Engines. Pipe, Cordage. Drilling Tools, etc. 
Illustrated ca!-alogue, price 

lists and discount sheets 
on request. 

ARTESIAN 
Wells. Oil and Gas Wells. drilled 
tr����� tv:�foo

d
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����sJt c���U:mr:.q¥>�� able Hone Power and Mo unted Steam Drilling Machines fo r 100 to 
fiOO ft. Send 6 cents for illustrated 
cataloj,(ue. Piel'ce A l'lcsian 
and 4111 Well Supply Co., 

80 Beaver Street, New York. 

ELECTRIC POWER TRANSMISSION 
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the application of electrical apparatus to mining pro
('esses, with some oractical suggestions a,nd statements 
from r.hose who have had personal experience in the 
operations of such apparatus. With 2 illustrations. Con
tained in SCIF.NTIFLC AMEHTCAN SUPPLEMENT, No. 
7�3. Price 10 cents. To be had at this office and from 
all newsdealers. 

Barnes' Foot·Power Machinery 
Complete outfits for Actual Worksnop 
Business. A customer says: .. Consid. ering" its capacity and the accuracy of 
your No.4 Lathe. [ do not see how it 
can be produced at such lowcost. rrhe 
velocipede foot· power is simply ele
gant. I can turn steadily for a whole 
day, and at night feel as little tired 
as if I had been walking around." 
Descriptive Price List Free. 

W. F. & JOHN BARN!':>' CO., 
199!l RUBY ST .. Rockford. III. 
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Buildhut I'npe)', etc. 
THE UHALllIEIl".Sl'ENCE CU., iill and 61 Libel·ty "t., New York. 
BRANCHEs:-PhUadelphia. Chicago. Pitt6burgh, Boston. 

;TYPEWRITERS. 
Largest like estahlishment in the world. First

class Second-hand Instruments at half new prices. 
Unprejudiced advice given on all makes. Ma
chines sold on monthly payments. Any I nstru
ment manufactured shipped, privilege to examine. 
EXCHANGING A SPECIALTY. Wholesale prices 
to dealers. Dlustrated Catalogues Free. TYPEWRITER 170 Broadway. New York. HEADQUARTERS, f 144 La Salle St., Chicago. 

$1 0 00 to $5 0 00 per lIi�ht. A PAT E N T S' ness. 1l1�giC Lanterns and Views )!;i�l�:Nir: • Jeets. Ca�aloglle!'l on applicalion. Part 1 Optical. 2 Mathematlca1., 3 Metenrological, 4 MagiC J�anterns etc. L. llIANASSE, SS Madison "I.reet. Chicallo; IIi. MI£SS[{S. MUNN & CO., in connection with the publi. 
Cation of the SCIENTIFIC AMERICAX. continue to ex
amine improvements, and to act as Solicitors of Pateuts AD E NTS make 100 nercent profit on my Corsets, fO{n!�;i��r��S�f business they have had Jnrt'Y�one venrs' I Sam Be�ts. Bru�hes. c�rler.8. Rn,d ,lloveltieR. 
experience. and now have lLHfQwllea facilitie,s for the pies free. Wntenow. Dr. Bridgman. 373B way. N.Y. 
preparation of Ptl.tent Orawinl!s. Specifications. and the W . . 
prosecution of A pp licatic,D S for Patent� in t he United HAT Uncle Sam and A unt Columbia thmk, etc., of 
�t.ates. Canada. and lI'oreign Countries. Messrs. \1 unn & ASH IN OTO Nand REATTLE. Ser:d �tamp t!J 
Co, also attend to the preparation of Caveats. Copyrights F.sh .. IIII:lII.I,h'wdlyn&lo.,Sp"ule,\\. 
for Books. Labels. Reissues, AssHmments. and Reports 
on Infringements of Patents. All business inrrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of chare-e. on application. con
tainimr full information about Patents and how to pro· 
cure them; directions concerning Labels, Copyrights, 
!i�����t;,
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tents, etc. \Ve also send. free of charge. a Synopsis of Foreign Pa
tent Laws, showing the cost and method of 8ecuring 
patents in all the principal countries of the world. 

MUNN A:: CO., Solicitors ot· PatclltS, 
361 Broadway. New York. 

BRANCH O�·FICE8.-No. 622 and b'24 F Street. Pa- ICE d REFRIGERATING MACHINES elO .. Bulldilljl, near 7th Street. Washin"ton. D. c. an 

T H E E Y E Illustrated pamPh
. 
let, 10 cts. Cataracts and films absorb-

yzed nerves cured; weak eyesmad�' t'�h�n!���:o�::' fI��� 
treatment, Indorsed by all. "THB EYE." Glens Falls. N. Y. 

The Pictet ArtifiCial Ice Company (Limited), Room 6, Coal & Iron Exchange, New York. 

wr:t The Library of American Literatureet!;��::i�1) 
It will pay you to find out by writing to � L. WElISTER&CO •• 3E, 14thSt., NEW YORK. • 

ON THE ELECTRO· DEPOSITION OF 
Platinum.-By William H. ,"Vahl. Description of a prac
tical method of depositing platinum by electrolysis. a 
result never before accomplished satisfactorily. Con
tained in SCIE;'>;TIFIC AMli::UICA1\' SUPPLEMEXT, No. 
,. ,. ,. .  Price 10 cents. To be had at thi. uffice and from 
all newsdealers. 

,.� ljJ:limmJlI)}c CARY & MOEN CO.� 
�l'EEL WIRE OfOYO£SCRIPfiON <00/ � 
2:.\4- IV. 29 ST. EVER & sTEEL SPRINGs. NE\lJYORKCITY 

VOLNEY W. MASON & CO., 
FRICTION PULLEYS CLUTCHES and ELEVATORS 

P ltClV 1 DENUE. It. I. 

E. c. "tralllle's Pat. Corubi· 
��e"���R1:7:� :�t�oft�!Jg. ���[& 
attachments, a turning lathe, em .. 
ery grinder. polishing machine. 

STUANGE'S MACHINE WORKs,Taunton, Mass. 

EXCELLENT BLACK COPU:S. only equaled by Litho
graphy, of an1Jtll:ing 'l.vl'Ut.en 01' dTfl'lvn with any Pen by 
��������;A U T O CO PY 1ST free. 
Ten Eyck & PnrJ,er, 66 Pine �n'eet, New York 

NEW YORK TRADE SCHOOLS.-DE· 
scription of the New York Trade Schools which were 
estahllshed nine years ago for the purpose of giving in_ structions to young men in certain trlldes,and to enab'e 
young men already in such trades to improve 1 hemselves. 
With 10 illustrations. Contained in SOlF.:\"l'IFlC AM RHI
('AN SUPI'LJi:l':a;:\T, No. 7�1. Price 10 cents. To be 
had at this office and from all newsdealers. 

CLA.��'S 
Ventilating and Drying 

FA NS. 
Hunning, A d  j u s  t a b  1 e 

Self-Oilin� Bea.rings. 
page r:atalogue free. 

Also UulJber Press Rolls for \Yool 
and \Tarn 'Vashing and 

Dyeing Machines. 
GEO. P. CLA RK, Manur. 

Box J�. \"indsor J4ocks, (�t. 

BLUE PRINT Paper, Superior Quality. 
Phologrnphic �upplips. 

Send for catalogue. 
T. II. McCOLLlN & CO., 1030 Arch Street. Philadelphia 

FOR SALE At a Uarl!aill.-A small Stove anll Job Foundry in complete running or
der. Address \V. '1\ B., care SCIl<�Nl'H'IC AJ\lERICAN,N.Y WANTED. ����l�i�l.ell�ai��r�I������ surprise electl'ical experts. Stampfor catalogue. 
$10 per day made. BUSH CO., �4 Park Place. New York. 

The Scientific A merican 
PUBLICATIONS FOR 1891. 

The prices of the different, publications in the United 
States, Canada, and Mexico are as follows: 

RA TES BY MAIL. 
The Scientific American (weekly one year tJ.OO 

f The Scientitic American Supplement (weekly), one 
year. . . . . . • . . . . 5.00 

The Scientific American, Spanish Edition (monthly) 
one year. 3.00 

The Scientific American. Architects and Builders 
EditIOn lmonthly). nne year. . 2.50 

COMBINED RATES. 
The SClentlflc American and �upplement, . $7.00 
The Scienr1tlc American and Architects and Build-

ers Editim:., . b.OO 
The Scientific American, Supplement, and Archi-

tects and Builders Edition. 9.00 
Proportionate Rates for Six Months. 

ThlS inclurtes postalle, which we pay. Remit by postal 
or express money. order, or draft to order of 

MUNN & CO .. 361llroadway, New York. 

W OIR KJ N G M,O DEL S & LIGHT MACHINERY. INVENTIONS DEVELOPED. Send for Model Circular. Jones Bros. E Co., Cin�ti. O. \ 

© 1891 SCIENTIFIC AMERICAN. INC. 
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