
ROSE'S 

Mechanical Drawing 
SELF-TAUCHT. 

Fourth Edition, thoroughly revised 
and corrected. 

RECENTLY PUBLISHED. 

IlIecbauicnl nt-aWl])", �elf-1.'nllgh t; Compris
Ing Instructions in the Selection and Preparation lIf 
Drawing Instruments. ElementaJ'Y Instruction in Prac_ 
tical Mechanical Drawing; tOlletner with Examples in 
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and correcteli. bvo. Price " ....... .. ' ......... $4.00 

BY THE SAME AUTHOR. 
lUodern �renlll ElIgill e�.-An element-ary treatise 

upon the Steam Engine. written in plain language. for 
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::-;team Engines. including diagrams showing theiractual 
operation; together with complete but simple explana
tions of the operations of various kinds of valves. valve 
motions, link motions, etc.; thereby enabling the ordi
nary en gineer to clearly understand the princip les in
volved 'in their CCflstructiun and use. and to pi ot out 
their movements upon the drawing board. By Joshua 
.itose. M. E. Illustrated by 422 engravings. In one vol-
ume, quarto,321 pages. Price . ... .. . .... . .. ....... $6.00 
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and Dies, Hardening and 1'empering, the Making and 
Use of Tools, Tool Grinding, Marking Out Work, etc. 
By Joshua Rose. M. E. Illustrated by 3;)6 engravin.Q,s. 
fi'ifteenth Edition. thoroughlY revised and in great part 
rewritten. 12mo, 439 pages. Price . ....... ....... $�.iJO 
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of the Oppration of each element in a Slide Valve Move
ment. HyJoshua Ro�e,�1. E. IIlustratedby35 engrav-
ings. 12mo. Price ......... .. ' ....... , . ....... $1.00 

�t ... nm Boilet·.... A Practical Treatise on Boiler 
Construction and Examination. For the use of Practi
cal Boiler Makers. Boller Users. and Inspectors i and 
embracing in plain figure8 all the Calculations necessary 
In DesignlDg and Classifying Steam Boilers. By J osbun. 
Rose, M. E. Illustrated by 73 engravings. 8v o. 250 
pages. Price .. ....... .... . .......... ...... . ......... $�. iJO 

IF Illustrated circulars. giring the full tables of con
tf"l1ts of all the above 'lVo-rks, �H'Ht free to anyone 'who 'Will 
U-I'pIU. 

;:;r The abOl'e o'r any of ow' Rooks sent by mail, free oj 
postaae, at the publicatimL prices, to anJ/ address ·in the 'world. 

liT' Our new rfl'i�i'(l Descriptil'6 Catalo(lue nf Practical 
and Scienti/ic Book.�, 87 pages, 8vo, and OUt' Cataloaue of 
Books on Steam and tnt' Steam E-nqint', Jfcchanics, Ma_ 
chinery, and DI/na l/ticul J�WJillee"ing, fULd othe'}' Catalogues, 
the, 'Whore cO'fJcriluJ e!'tT!J branch of Science applied to the 
Art,�, sent- free and fref' of postaae to any one '�n any part 
of the 'world 'Who 'ldll furnish his address. 

HENRY CAREY BAIRD &. CO. 

$citutific �mttitau. 

ICE-HOUSE AND COLD ROO'\L-BY R. 
G. Hatfield. \Vith directions for construction. Four 
engravings. Contained in SCIENTIFIC AMEHICAN SuP. 
PT�E:IoIENT, :i9. Price""!O cents. To be had at this office 
and of all newsdealers. 

('UWEn MAClIlNEIlY. 
1 feel sn b i�hly pleas
ed with your Veloci
pedeFootPowerwith 
seat, that 1 wish to 
add my testimony tu �E.,j.:J;;;;;;� Its tmperiority. I did 

� not expect to like it, 
but having used the 

\relocipede Power, I would have nothing 
else It so Ilreatly lessens the fatigue of 
using foot puwer, in fact, it may be sai:! to 

withuut tatigue. and is a steadier mutiun. I 
I had known of it sooner. Send Jor catalogue. 

• BAltNES CO .. nJ Huby St., Itockford. III. 

&J!nJ;ST����! 
IN THE WORLD. 

�Speed. Comfort and Safety. 
" 

' AGENTS WANTED. 
Large Illustrated Catalogue sent Free to any Address. 

THE EAGLE BICYCLE MFG. CO., 
STAJM:F'ORD, CONN. 

HARMON'S IMPROVED 
....... �1� ...... Leveling Instrument. 

With 01' ,vithout COlllpnss. 
For Engineprs, Contractors, ann all 
others requiring a low price Level
ing lW'Itrument for grading, measur
ing heights, squaring, or �etting any 
desired angle, Illustrated circular 
sent on receipt of stamp. 

JOHN W. HARMON. 6iJ Haverhil l  St •• HOMtOll. Mass. 

2nd � MACHINERY H 
N. Y. �Iacb'y Depot, Brid"e Store 16. Frankfort St., N.Y. 

PAINTRd�FS 
DIXON'S SILICA CRAPHITE PAINT 

lth can be furni.hed in I. A R G E 
00· 

.

. 

.. 

QUAN'j'ITIE;" at prices that will 
COMl'A RE FAVORA nLY 

,- . � with common ca�t gears. 
�, 0 --� - $ Correspondence solicited. 

'\ �'l Leland, Faulconer & NorlOU eg, 
�_"" DETRO)'!', Mien. 

ON THE ELECTRO· DEPOSITION OF 
PlatinulII.-By William H. Wahl. Description of a Ol'ae
tical method of depositing platinum by electrolysis. a 
result. never before accomplished satisJuctorily. Con. 
tained in S('I iG\'TIFIC A:l\l":RICA� �UPPLEMEXT, Nu. 
" , . Price 10 cents. 'l'u be bad at this office and from 
all newsdealers. 

The most Sueeegful Lubrlfator 
f'ear Loolle Pulleys In ulle. 

VAN DUZEN'S PATENT 
OOSE PULLEY OILER 

recommeurled by tho:o;e who have 
, ' for the p:;.st four yeat's. PriceB 

\"Ny reasonable, Rver.v user or machin· ery should have our" Catalogue No. 56/' 
sent fref'. Mention this paper. 
Y A.N DrZEN &; TIFT, Cincinnati, Ohio. 

MEDICO-GYM�ASTICS.-BY JAKOB 
Bolin, M.D.-A paper in which the author recommends to 
the consideratl0n of the practitioner a Jew Illovement� 
used by medlrl)-gymnasts. With]O tl�ures. Contained 
In SCH::\,TIFIC A,\lEKICAN SUPPLF:MI':NT. No • .,SU. 
Price 10 cents. To be had at this office and from all 
newsdealers. -------------- -

GDSOLIJE EJGIJES 
SMALL, BUT HUSTLERS. 

A 6 X 7 inch Engine, weight 800 lbs., 
runs 100 feet of shafting and ma

chinery for twenty machinists on 6 
gallons of gasoline, costing only 

60 cents perday. Write for par
ticulars. Mention this paper. 

Van Duzen Gas & Gasoline En�ne CO 
CINCINNATI, OHIO. 

INDUSTRiAL PUBLISHEHS,BOOKSELLERS & IMPORTERS WaterwiU run from it pure al1(lcleali. I tcoversdoublp 
Stu Walnut �t., l'hilndelphin, Pa., U .�. A. :��:���;:,.����ial?�
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l��l��J�\r�iA�l��)�{�U;e��g� CUSHMAN CHUCKS LIGHTNING WHL -SINKING 

MACHINERY MAKUraCTURERS.· 
Hyrdaulic, Jetting, Revolving, Artesian, 
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engra\'ings, Earth's Strata, Determi. 
nation quality watf'T; mailed,25C. 
The .A.meriesn we'lu':::.�ll" [ 11 A 13 8. Canal 

St., Cbleago, DL 
l Dallas, TeUil 

ECONOMICAL APPARATUS.-BY W. 
H. Ince. Ph.D. Descriptions of apparatus which can be 
easdy made by anyone who poss�sses a certain amount 
of jn�enuity and mechanical skill-blow pipes. Bunsen 
burners. steam apparatus, chemical apparatus. \\ ith 20 
tigure. Contained in SCIE7'\TIFIC AMERICAN Sup
PLE'\IE�T, Nu. 7�O. Price 10 cents. To be had at tbis 
office and from all newsdealers. 

OIL WELL SUPPLY CO. Ltd. 
kl &: 9Z 'v A'rER STREET, 

Pittsburgh, l'a .• 

. 
Manufacturers of everything needed for 
.A.�TE&Z.A.1'Iir �E:r..:r..& 

. for either Gas, Oil, 'Vater, or Mineral 
Tests. Boilers, Engines, Pipe, 

� Cordalle, Urillinl.!' Tools. etc. 
Illustrated ca�alogue, price 

. - lists alld dh!Count sheets 
, on reQlle8t. 

A HYDRAULIC OR JET-PROPELLED 
Steam Lifeboat.-Description of a naval lifeboat pro
pelled by a jet of water, with full details and account of 
the main featuresot construction and ofthe trials made 
(\f it for maneuvering power. With 4 illustl'ations. Con
tained in SCIE�'],[IHC AMERIf'A:'ol SFPPLEMEXT, No. 
" 0. Price 1Il cents. To be had at tbis office and from 
all new�dealer8. . 

circulars . .JOS, DIXON CUUCIBLE Co., .Jersey City, N.J. 
Cmnplrle Une for all uses shown in new 

illustrated catalogue. free to all. 
Cuslunnll Chue], Vo., Hnrtrol'd, Conll. 

r:� THE FREO'K CRANE CHEMICAL CO 
I .. �� ;- - " SHORT HILLS, N.J.-BOX9IA� • � ZAPONS. BRU SH &. DIP. LACQUERS. VARNISH. SHELLACS BLACK�.BRILLIANT & DEAD. JAPANS AIR oRYING.ENAMELS,TRANSPARENT. FOR METAL AND WOOD. PROOF AGAINST 

ACIDS AND ALKALIES. - WRITE FOR CATALOGU£.-

NATXONAL 
STEEL 

TUBE CLEANER 

NEW YORK TRADE SCHOOLS-DE. 
scription of th� New York Trad.e Schools which were 
:::�������� on ����:����� ��rt��� f�E�:'���l����?� 
young men already in such trades to improve I hemselves. 
With to illustrations. Contained in SOIENTIFIC AM gHI
CAN SUPI'LKI."a:xT, No. 7S1. Price lOcents. To be 
had at this officE' and from all newsdealers. 

RANKS THE HIGHEST 
Eudorsed by the be�t Eng-ineers. 

CHALMERS'SPENCE CO. 
Office,59I.ibertySt.,New York. 

PROPOSALS. 
PI'OIJH�nll'il for Jettv (�Ol1stl'Uction nt Enu·unce 

10 fill!VCMtOll }1ni·bor. 'J'exns.-UNl'J'l!:]) 8TATES 
]1�l\'GINEI':H OFl<'ICE, Galveston, rrexas. February 28.184Jl. 
Sealed pl'upusal�. in duplicate. will be received at this 
utllce unt.i1 12 o'cluCk, noon,9Oth meridian time. March 
30, ]8!)1, and then opened. fur delivery of about 1.(0),000 
tOilS (If stolle and cUllcl'ete blocks in place, fol' ini)U'ov
iug the Elltrallee to Ualveston Harbol', frexla.. Pre
ference will be given to material!ol of domestic produc
tion 01' manufacture. conditiolls of quality tinct price 
(import duties inClUded) beht/{ equal. f1'he att,elltiull of 
bidfierR ito invited to the Act� uf CongTE'

S
S approved Veb

I'uary '.W, 1885. and Ii"ebruary 2;�, 188';", Vol. �S, page :1:�2, and 
Vol. 24, page 414. U. S. St;ltute8 at I.arge. Fol' blanlc: 
forms for propoRals. and all necel'lsary informatiun, ap_ 
ply to CHAI-tLKS J. ALLEN.1Uaju'f, Co-rps of BnQnH'e1·�. 

Experimental Science 
BY 

Geo. 1lI. I-Iopkins. 
I n t e I'e 8 t i n  I.! ]1�xperi

lllents in Every Branch 
uf Physics. Descrh)tions 
of Simple and Efficient 
Apparatus, m u c h of 
which may l)e Made at 
Home. Among Subjects 
treated are Electricity in 
all itR BrancheR, Ma�net
j:.on. Heat. Light, Photo-
ri
l
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iCH, etc. A world of Valu
a b I e Information. A 
Source of R a t i o n a l  
AmuRement. A superb 
work for Young and Old. 

Illustrated Circulu.r and Table of Contents sent free. 
riO PAGES. Il80 ILLUSTltATIUNS. 

PRICE, by mnil. po�tpaid, • - - $4.00. 
MUNN & CO., Publishers, 

Office of 'THE SCIES'TH'IC Al\IERICAN� 
361 B"oadway, New York. 

THE STEAM ENGI NE : ITS PRINCI-
ple!', it!' developrr.:ent. its future and perfection -A pa
pel' by E. N.l>ickerson, j!ivil'g an outline of t-he history 
of the steam en�ine, and discussing the principles upon 
whieh it operates and which limit ih capacity. \\ith 2 
figul'es. Contained in �tH�_,\'TU�IC AMEH.!C-,;o.;: SUPPLE
MENT. No . f;�fi. Price ]O Cf'nts. To be had at this 
Office and from all newsdealers. 

Osgood's No.1 Hearing 
Horn is the only inbtrn
mellt that will help the 
deaf. Made from be�t bell 
metal, and will la�t fur .!!11:�;;�� yean�. Carried ill the pock- .� 
et-and used in public with_ 
out attracting attention. 
Price $5. Sent C. O. D. 

I May be returned after 2 
weeks' t rial if llot roll 
OSGOOD BROS., Cor. , 

'cx...A..:Fl.�·S 
Ventilating and Drying 

FANS. 
Light Bunning, A d j u st a b l e  

BladeE'<. Self_Oilin/! Bellrinl!s. 
Also rt�b�� p��;;

o
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and \'"arn \Vashing and 
))yein� Machines. 

(,EO. P. CLARK,lHanuf. 
\\'jndsor J"ocks, (�t. 

III STOCK FOR QUICK 
DELIVERY. 

For Catalogue H S," a3.dresa 
CHANDLER & TAYLOR CO., INDIANAPOLIS, IND. ARTESIAN 

Wells, Oil and Gas Wells, drilled 
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Barrel, Keg, Hogshead BLUE PRINT !'ape1', Sl1p�ri()� Qll"!ity. 
AND "h�J��f'n),�'��,;��0r�.le8. 

STAVE MACHINERY. T. H. McCOLLIN & CO., IIJ3U Arch Street, Philadelphia. 
able Horae Power and Mounted 
Bteam Drilling Machines for 100 to 
r.oo ft. Send 6 cents for illustrated 
catalo�ue. Piel'ce A ,'(eMian 
and Oil Well Supply Co., 
BOBeaverStreet. New York. 
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award by �-'ranklin In scription of the French process of raising chickens. a legitimate Art Tool. With 7 figures. Contained in 8cn:NTIFIC AM��Rlf'AN able to crayon and water por- SUPPLKMENT, No, "'7�. Price 10 cents. To be had at trait artists and draughtsmen. Saves this office and from all newsdealers. time, gives finest technical effects. �� BIWSH MFG. CO., 67 Nassau St., " Useful Books! PAT E N T S. M.nufacturers. A�rlculturists, Chemists. Engineers. Me-

MESSRS. MUNN & CO., in connection with the pub Ii. chanice. Builders, men of leisure. an� profeR.sional 
cat.ion of the Scn:NTIFIC A1\IEIUCAX. continue to ex- men, of all cla�ses. need good books III the hne of 
amine improvements, and to act as 80licitors of Patellts their respective callings. Our post office department 
f(){nl�rii�I�'g�

s
Of business they have had �(Jrt.lI-l}l1e lIfflTSl permits the transmission uf books through the mail� 

experience, and now have HlIfQwJied fllc!litH's for the, at very small cost. A comprehensive catalogue of 
preparation of Patent Drawings, �pecitlcationB, and the i useful books by dift'erent authors. on more than fifty 
����:;,U&�':td� :n�P��g�!:��Sc�;nir��:�
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free circulation at the office of this paper. Subjects 

on Infr in/!ement� of Patents. All business intrusted to classified with names of author. Persons desiring 
them is done with special care and promptness, on very a copy, have only to ask for it. and it will be mailed 
reasonable terms. to them. Address, 

Over 50 varieties manu
factured by 

E. &. B. Holmes, 
BUFFAl.O, N. Y. 

ALSO A FULL LINE OF WoonWOHKING MACHINEUY. 

ELECTRIC POW ER TRANSMISSION 
in Mining Operations.-By H. C. �paulding. A brief 
presentation uf s ome of the work already done toward 
the application of electrical apparatus tu mining pro
(·esses. wit.h s( Imc oractical suggestions and statements 
from those who have had persOlllll experience in the 
operations of such apparatus. With 2 illustration�. Con
tained in Scn:xTIFIC AMlunCAN �UI'I'L�:lH�I"T. No. '83. Price 10 cents. To be bad at this ollice and from 
all newsdealers. 
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, �!: r P U L LEY S HAN C E R S PROGRESS MACHINE 'WORKS, 
tew�, i[;o send. /Tee of chaTQe, a Synopsis of Foreign Pa. F RIC T ION C L U T C H E S'. �. � F - EEOVVN. 
tent Laws. sbowing tbe cost and metbod of oecurmg 44 Pa.rk Pl.a.oe. :N". "V". 
patents in all the principal countries of the world. 

llIUNN &: CO., SoliCitor8 of· Patent .. , 
361 Broadway. New York. 

BItANCH O.FFICE8.-No.622 and 624 F Street, Pa
elllo Bulldin�. near 7th Street. Wasbinllton. D. C. 

-
A . -�-"E1 NEW &: SECOND HAND-

TYPEWRIT R S LL MAr"VpE '�fT:"O���;C:���T�:.:g",,!,G��( VAT /0N,lL. EXCHANGE: I AN YWHERE IN � ""s�-< 
J\' - -, THE U.S 5'CTO\:Rf'?'\C, �..c:::::-/ 

' " 200 L SALLE ST CHICAlO. NEW 'ATALOGUE ON APPUCArlo, 

© 1891 SCIENTIFIC AMERICAN, INC. 

@)'" ALANSON CARY � �� 
�NUFACTURER OF SPRINGS � 

ri1 F'LAT STEEL. OF EV'ERYDEsCRIPTION 

240 Be 242 W. 29� ST. NEW-YORK 

FOR SALE At a Bnr�nill.-A small Stove and 
Job Foundry in complete running or_ 

der. Address W. '1\ Bot care SCIENTIFIC AMEHICAN, N.Y 

WANTED. ���
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�urprise electl'ical experts. Stamp for catalol!ue. $10 per day made. BUSH CO., 24 Park Place. New York. 

T� S cientlfic A merican 
PUBLICATIONS FOR 1891. 

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

ItA'l'ES BY MAIL. 
The Scientific American (weekly one year 'J.OO 
The ScientifiC American Supplement (weekly), one 

year. 5.00 
The Scient,ific American, Spanisil Editl':..in (monthly) 

one yea.r. 3.00 
The Scientific American, Architects and Builders 

Edition (monthly), one year. , 2.50 
COMBINED RATES. 

The SCientific American and Supplement, . ''i.oo 
The Scient1fic American and Architects and Build-

ers Edition. . b.OO 
The ScientifiC American, Supplement, and Archi-

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

ThiS includes postage. which we pay. Remit. by postal 
or express money order, or draft to order ot 

LUll!!!! &; CO .. 361 Broadwal'. New York. 
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