
Poa,nded by MatJu'w Care-l/, 1785. 
HENRY CAREY BAIRD Ie. CO. 

Industrial Publishers, Booksellers, and Importers, 
S] 0 Wnlnut St •• l'hiladelphla. l'n •• U. S. A. 
!:Tour new and Revised Catalogue of Practical and Scientific Books. 86 pages, 8vo. and our other Catalogues and Circulars. the whole covering every branch of Sci­ence applied to the Arts. sent free and free of postB.g'e to any one in any part of the world who will furnish his address. 

� Send a postal card to 
the publishers for 

NEW ILLUSTRATED 
SCIENTIFIC CATALOGUE 

mailed free to any address. 

J. B. LIPPINCOTT COMPANY, 
7I5-7I7 Market Street, Philadel­

phia. 

ARCHITECTURAL BOOKS. 
Useful, Beautiful, and Cheap. 

To any person about to erect a dwelling bouse or sta. 
ble, either in the country or city. or any builder wishing 
to examine the latest and best plans f.or a churcb. school 
bouse. club bouse. or any other puulic building of high 
or low cost. should procure a complete set of the ARCHI­
TECTS' AND BUILDE RS' EDITIOS of thp. SCIENTIFIO 
AlIERICAl\·. 

The information these volumes contain renders the work aJmost indispensable to the architect and builder, and to persons about to build for them8elves they will 
find the work suggest] ve and most useful. They �ontain 
colored plates of the elevation. plan. and detail dra w­
Ings of ulmost every cla8S of building. with specifica­
tion add a )Jproximate cost. 

Nine bound volumes are now ready and may be ob­
tained. by mail. direct from the publishers or from any 
newsdealer. Price.li2.00 a volume. Stltcbf'd in paper 
covers. Subscription price, per annum. $2.50. Address 
and remit to 

MUNN & CO., Puulishers, 

36111roadway. New York. 

Jdtutifi, �tutti,au� 
-;." �"- �'" �� ", eOALmORE SEP.6;RATORS, REVOLVINC'" SHAKING SCREENS 

. ---- ��WA!-t� PcERFORATED �ETALSjolMINING SCREENS, 
• - �� ,... , '�, JIGS & STAMP BATTERIESfOGAll,,',Ill,MILLING �MIN!NG MACHINERy" .. ·,·m 

� \. '���, �HARRINCTON &KfNG PERFORATING€',CHI(�AGO: 
---�- ---------

��!:CB�.}}� .�£J�.�De�!r�tk�!��m�I�.Jt2 i PHOTOGRAPHY! 
motor deVll'led and Cl)nstructeti Wltb a view to asslstmg Our Latest Novelties for the Amateur are 
:d:;:::et�;n:k�u�r�gioJe'rt�i�3 hii�ti'eb�n���,�i�� KNACK CAMElt��, , which would hHve su1l!clent power to operate a foot , �IAl!!I.OT CAMERA!';, lathe or any machin� requiring not over one man power. 'l'ltlAD CAMERA�. With 11 flgureti. Contained in !'-!CIKNTIFIC AMEltlCAN Waterbury Detective Cnmeras, SU:PPL.Ir..MJ\;NT. No, ti41. Price 10 cents. To be had at Irvin" Vie\v Cnntel'as, and tbls otticeand from nIl ne'Psdealers. l.lla�nzille l:nmel'ns for FIlius. 

The m.ost Sueee"aful Lubrteatop 
'tor Looae Pulleys tn 1I18e. 

UZEN'S PATENT 
�VV�'IC. PULLEY OILER 

re",mrn.nd.d by those who b ave 
past. rour years, Prices 
Every user or machin· 

" Catalogue No. 56," 
paper. 

Y AN Dt'ZEN "TIFT. elDemaatl, Ohio. 

FOR RENT 
In the best Natural Gas City in Indiana. Build­ings with Heat. Li�ht. and Power. Equipped with Automatic Sprinklers. Steam Heat. and Electric Light. suitable for light or heavy manu-facturing. AddressjAS. BOYCE, MUNCIE, IND. 

£J!HA!sT����� 
IN THE WORLD. 

.e:FSpeed, Comfort and Safety. - AGENTS WANTED. 
Large Illustrated Catalogue sent Free to any Address. 

THE EAGLE BICYCLE MFG. co., 
STAMFORD. CONN. 

Barrel, Keg, Hogshead 
AND 

STAVE MACHINERY. Over 50 varieties manu­factured by 
E. Ie. B. Holmes, 

BUFFAI.O. N. Y. 
ALSO A FULT� LINE OF WOOD WORKING MACHINERY. 
WANTED. ����l�its�en��ir:r�l��l��� surprise electrical experts. Stampforcatab!J.{ue� $10 per day made. BUSH CO .• 24 Park Place. New Yurko 

THE SCOVILL & ADAMS CO., 
4Z3 Broome Street, NeU' York. 

CHANDLER & TAYLOR CO'S 
_'-:,.--.---7

. d?·,STEAM EN GIN ES ship' 
12 TO 80 H. P. 

f'I STOCK FOR QUICK 
DELIVERY. 

For Catalogue "8, n address 
CHANDLER & TAYLOR CO., INDIANAPOLIS, INO 

CHUC K AND MICROMETER STOP for Amateurs.-By C. D. Parkhurst. Description of a "imple and eabHy constructed cbuck for use with a di­Viding machine. and the micrometer stop that is used to reJiilulah� the depth of the cut in the graduation of Circles. etc. With � tlgurefl. Contained in I..:CI �:l\'Tn'IC AMM(]CA:" HFPPLE."I<;:\'T.No."2. Price 10 cents. To be hadat th1s office and from all new8dealers. 

l�sp�. 
_1;[11 iil@ll!:'1M� 
Address: The AmerIcan Writing 

Machine Co" Jiartford, Conn.; 
New Yort Office, 231 Broadway, 

FOREIGN BUSINESS! 
Specialties in Machinery of an kinds wanted to place 

in the En�lish, German, and French markets. Good 
En�l1sh, German, and French Pater.ts Bought. Our 
Representative will leave for England about May 15th. 

Addr,!ss LAitMACO, BOSTON. MASS. 
DEVELOPMENT OF A M  E R I C  A N Blast Furnaces. wIth special reference to large Yields.­By James Gayley. A descrilltion of some of the prinei. 
g�!mb�::t i�ud�:� i�dt��acti��e«fiy8�;t��S ����j�� ��: traordinarUy large yields have been obtained in the last decade. With 8 figures. Contained in SCIENTH"'IC AMERICAN SUPPLJ:l:AlENT. No. '716. PricB 10 cents. To be had at this office and from all newsdealers. 

CUTLER DESK BEST IN THE WORLD. 
A.CUTLER & SON, 

• BUFFALO. NY, U.S.A 

NATZONAL --,- KANKS THE HIGHEST 
STEEL . Endorsed by the best Engineers. 

CHALMERS'SPENCE CO. TUBE CLEANER Office, 59 Liberty St., New York. 

WORKING LOCOMOTI VES WITH ELE9TRIC �OWER TRANSMISSION I 
Petroleum FueJ.-By 'l'homas Urquhut. An interesting III Milling OperatlOns.-By H. C. 8pauldmg. A brief I account of the recent reflu1ts of the author's experience presenta�lOn of Borne of �he work already dope. toward 
in the use of petroleum rf"fuse as fuel on an unprece- the apph.catlon of ele<?trlool apparatus to mlDmg pro­
dented scale upon the Grazi & Tsaritsin Railway. �outh.. ('esses. with some l)ractlCal suggestions and state':llents 
east Russia. With 52 illustrations. Contained in SCI- from t;hose �ho have had per�.onul experience In the 
ES-'I'IFIC AMERICA� SUPPl,14�ME�·T. Nos. 169 and op.eratl�ns of, s��h apparatus. \\ Ith 2 nlU8tration�. Con­
"70. Price ten cents each. To be hadat this otlice and tamed lD S( H,�TIFIC AMERICAN S�I'P�EME[\;T. No. 
from all newsdealers. II�l';wt;�,i:;,:�.cents. To be had at thIS office and from 

CASOLINE and 

Barnes' Foot-Power Machinery 

����he8�� o�t���{g�:rC!�;� ;f�<g���i£ ering its cap:acity and the accuracy of your No. 4. Lathe. ( do not see how it can be prod uced at such low cost. The 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 walkin� around." Descriptive Price I.dst Free. W. F. & JOHN BARNI!:8 CO .• 1999 RUBY ST .. Rockford. Ill. Useful Books! ON 

CAS ENCINES 
new Engines are hustlers_ A 6 x 7 inch 

now runninglOOfeetof shafting. 
Mills." Planers, Lathes, Drill 

ana Mill ing Machines for 20 

GAS 

MBlchinists. on 6 gal. Gasoline per 
only 60 cts. Write for 

inl[or1m>ltinn. Mention thispaper. 

Van Dnzen Gas &: Gasoline En�ne CO. 
CINCINNATI OHIO. 

ENGINES. - A  VALUABLE 
Manufa�turers •. AgrICulturistM. C�emiMts. Engineers: Me- crft�j�:Yo�'.l;::l�����;I��b�����-:V.I:��od;����i��)� ��� chanICs. BuIlders. men of leIsure, and profeSSIOnal tail the" Simplex" el).�ine invented by the auttior and men. ofaH classes. need good books in the line of Mr .\lalandin. With 23 figures. Contained in SCIKNTIFIC 

their respectlve callings. Our post office department A�f"RICAN �UPPLEMBNT. �os. 1 1:) and.' 1 6. Price 10 
permits the transmission of books through the maila I ge��:r��Ch. To be bad at Uusoftlce and from all news­
at very small cost. A comprehensive catalo�ue of 
useful books by dilferent authors. on more than fifty I ll. Machine Shop and Laboratory dilferent subjects. has recently been published for Where inventors may be helped out of free mrculatlOnat the office of th18 paper. SubJect.s their mechanical troubles. Will send a classified with names of author. Persons desmng . 

h t '  
. 

If I a copy. have only to ask for it, and it will be mailed prImer t a IS Itse a he p. 
to tbem. Address, THE JONE" BROTHERS EL'ECTRWCO_CIN'TI,o. 
MVNN & COu 361 Broadway, New York. 

U Improvement the order of the age." 
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PROPOSALS. 
PROPOSALS FOR MAIL-BAG CORD­
. FASTENERS AND FOR IRON AND 

STEEL, &c .. FOR POST OFFICE DE-
PARTMENT. 

POST OFFICE DEPAUTMENT. WASHINGTON. D. C •• February 28. 18H1.-'::"lealed proposals will be received at this Department until noon. on Wednesday. the �ixth day of May. 18m. for furnishing. according to contract. Mail-bag Ct'rd.fasteners. Iron. Steel. Brass. Oils. and Waste. All proposals must be in accordance with the specifications. whicll can be obtained trom the Second Assistant PJotliN�W AGJAM�'lr:�tEF��g:ra�t��PJ�s;��: 

BERMUDA. 
NOTICE TO  ENGINEERS, CONTRACTORS, Etc. 

Sealed tenders Jor deepening the channel.\! leading into Hamilton llflrbor, Bermuda, will be received at the Office of the Colomal Secretary. Hamilton, Bermuda. up to 12 o'clock noon of 
'I'U I£RDA Y. TIlE 14TH OF JULY. 1891. 

Tenders to be sent in in duplicate. and to be marked un the covers ... 'render fur Channel Improvements." CompleLe plans of the work may be seen. and specifi. cations. conditions of contract.. forms of tender. and printed information regarding the work roay be obtained at the office of the Crown Agents for the Colonies. Downing Street, J..Iolldon; at the office of Her BritanniC Majest-Y'M Consul General at l\'ew York; and at the oflice of the Colonial Surveyor. Hamilton. Bermuda . 'rhe Government of Bermuda will not be bound to ac· cept the lowest or any other tender. 
>V. CARDY HALLE1'T, Colonial St,r1leyor. 

HAMILTON. Bermuda, March. 1891. 

Experimental Science 
BY 

Geo. DI. Hopkins. 
1 n t e re s t i  n g EX1)eri­ments in Every Branc h of Physics, Descriptions of Simple and Efficient 

A pparatll8, m u c h of which may lJe Made at IIome. Amon� Subjects treated are Electricity in all its Branches. Magnet­ism. lIeat. Light. Photo-
Frca�hiil:!;����cMlch?�: ics. etc. A world of Valu .. a b 1 e Information. A Source of R a t i o n a l  Amusement. A superb work for Young and Old. lllustrated Circular and Table of Contents sent free. 

740 PAGES. 680 ILLUSTRATIONS. PRICE, by mnil. postpaid, • • • $4.00. 
MV NN & co., Publishers, 

Office of THE SCIEXTH'IC AMElUCAN, 
361 Broadway, New York. 

STEAM ENGINE. HOW TO MANAGE. By J. C. S -A very praCTical paper on the subject. How 
to fire with Wuod and cual. how to mana�e the water 
��Cflho�o� t�a�::��:�)����:ic�0'V\�hC����I���r:�l6�� Contained in SCIE�'Tn'JC AMERICAN SUPPLElIENT. No. 
141. Price 10 cents. To he had at this office and from all newsdealers. 

INCOMBUSTIBLE MACHINERY WIPING MA'I'EHIAL. Much cheaper and better than Cotton Waste. Consumers and dealers should write for lJarticulars to 
BOR1)EN &, REMINGTON. Fall River. Mass., U. S.A. 

E FOR TYPEWRITERS StenCIls. Steel Stamps. Rubber and 1\letal 'I'YI}e Wheels. Dies. etc. 
[liocl.·. ulld .:xp�rimell(nl WOl'k Small Macilinery, Novelties. etc .• llIall­lIi'actlll'ect lIy speCial contract. 

New York StencilWks" 100 Nassau St., N.V 

ECONUMICAL APPARA'l'US.-BY W. H.Ince. Ph.D. Descriptions of apparatus which can be easiJy made by anyone who possesses a certain amount of ingenuity and me cham cal skill-blow pipes. Bunsen burners, steam apparatus, chemical apparatus. \\' ith W figure. Contained in SCIE:-':TH'IC AMRH]CAN SuP. PLEMENT, No . .,,�O. Price 10 cents. 'I'o be had at tllis office and from aU newsdealers. 

III Ch Do it your,elf. Cir­-- eap culnr press $8. Size 
P • te for small newspa· per, $44. �;Very­rm In£' thing easy. printed rules. Send two stamps for Catalogue to t'acwry. KELl"'!iIl�Y & CO.t Meriden. (JODII. 

�MOKELESS EXPLOSl VES.-A LEC-ture by Sir Frederick A bel. F.RS .• treating of the pro-
�ric����n�ft e�f\o�!v�o:�r ;ftl'i������sg��St��d]F�:i�7 research. COlltained in SCI ENTIFIC AMERlf'A " Sup­PL1':ME:NT, No. 7' 45. Price 10 cents. To be had at this 'office and from all newsdealers. 

T HE LONDON ELI<:CTRIC U NDER­

:;;�t'h��s �;i�'6�k: an��:�r�t�g� h��;:"�lg;'h�el�1i Wt�g THE SMITH PREMIER TYPEWRITER PATENT FOR SALE. SE�:DHflt3'k�G 

PATENTS! 
MESSRS. MUNN & CO .• in connection with the publi­cation of the SCIF.NTIF]{' AMEHICA:-.. .. continue to ex .. amine improvements. and to act as Solicitors of Patel1ts for Inventors. In this line of business they have had Jortv-onelJears' 

experience. and now have 'Unequaled facilitus for the preparation of Patent Orawinl.!s. Specifications. and the prtlsecution of A pplicati(}ns for Patent,., in the United States. Canada. and It'oreign Countries. Messrs. �1 unn & 
Co. also attend to the preparation of Caveats. Copyrights for Books, Labels, Reissues, AssHmments. and Reports on Infringement� of Patents. All business intrusted to them is done with special care and promptness. on very reasonable terms. 
tarnfna���W��f���a1��� .��o��aJ:iie�fs :!igl��\�rlOt� ���: cure them: directions concerning I�abels. Copyri�hts. DesiJ;ms, Patents. Appeals, Reissues lnfrinllements. As· shrnments. Rejected Cases. Hints on the Sale of Pa. tents. etc. We also send. free of charqe. a Synopsis of Forei�n Pa .. tent Laws. showin� the cost and method of 8ecurin� patents in all the principal countries of the world. 

DIUNN &: CO., So lici tor .. 0.' Patents, 
361 Broadway. New York. BRANCH O�·F1CE8.-No. 622 and 624 F Street, Pa­

cltl .. Building. near 7th Street. WashiIUlton. D. C. 

DEAF ��!�. I!J���bg.F��I�!!�Cy!tt� 
bearn. Successlulwbenallremedlesf3il. SolrtFREE 

OIlly by F.H1sco.x, biJ3 JYway,.N.¥. ·Writ.efor book ufproofs 

6 1llustratlons. Contained in SCIENTIFIC AMERICAN SUPPLEMKNT, No. 111. Price 10 cents. Tobe had at this 01l!ce and from all newsdealers. 
�

I

.I SAVE MONEY ON 

BEl�����f:i Difilcult Repamng. Over 1200 �cle8i1l I _ s tock. Here are samples: C08t. Price. BronchoSafety. new. $135. $100. 
1 Am. RambJer. good as new, 123. 83 I\1en s Safety. 30 in.. hall hearings. new 90 55 

• 
-':;"S Sa.fet7, 24 in'9 lUbber tires. new.' 25: 20: . Important Improvements. ------------ -------....... :...=.=_, All the Essential Features greatly perfected. 
BLUE PRINT Paper Superior Quality, The Most Durable in Alignment. 

Pholoaraphic Supplies; I Easiest Running and Most Silent. Send for catalogue. : An type cleaned in 10 seconds without soiling the hands. 'I'. H. McCOLLIN & CO .•. lUOO A.'ch Stl'eet, Phlladelpbla. : The Smith Premier Typewriter Co., Syracuse, N. V., U. S. A. 
rCE-HOUSE AND REFRIGERATOR. i Send for Catalogue. 
IN�:r;��ro"na�� £\�e����: ��� �����f�'£�thtr�': THE PHONOGRAPH.-A DETAILED season to season. Tbe air is kept dry and pure througb.. description of the new and improved form of the pho­out the year at a temperature of from lMo to 36°. eon_ [ nograph jU8t brought out by Edison. With 8 engrav. tRl.ned in S(,IENT�FIC AMl<:RICAN SUPPLEMENT No. 1 1 6. IngE. Contained in Scn::-':TJFIO AMERIOAN SU.PJ>LE-­Pnce 10 cents. 'Io be had atthlsofficeand of all new .. MENT, No. 632. Price 10 cents. '1'0 be had at this Gea1ers. oflice and from aU newsuealers. 

© 1891 SCIENTIFIC AMERICAN, INC. 

Agents look here! 158 dozen sold in one County If you want It rapid seller with big pl'ofits, write to H. S. PEAS}�. 1.1 :KIm St.reet, CinCinnati, Ohio. 

The S cientlfic A merican 
PUBLICATIONS FOR 1891. 

The prices of the different publications in tbe United States. Canada, :md Mexico are as followe! 
RA'I'ES BY MAIL. 

The ScientifiC American (weekly one year $J.OO The Scientitlc American Supplement (weekly), one year. 5.00 The ScientiOc American. Spanish Edition (monthly) one year. 3.00 
The SCientIfic American. Architects and Builders EditIOn (monthly). one year, . 2.50 

COMBINED RATES. 
The SClentlOc American and Supplement. • $1.00 
The Scientific American and A rchitects and Build .. ers Edition. . b.OO The Scientific American. Supplement, and Archi-teCts and Builders Edition. 9.00 

ProPQrtionate Rates flYf Sfu; Months. 

Tbl!1 includes postage. which we pay. Remit by postal or express money order. or draft to order 0.1 
MVNN &; CO .. 3ti1 Broadway, New York. 
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