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The Most Useful Practical Book E1)1lT Offerro to Ameri­

can MachVnAsts. 

R�u': ��m�l�h Pra�ti�al Ma�hini:t. 
13th Thorou/rbly Revised Edition. 

J"U"ST ::El.E.A.:X>Y_ 

The Complete Practical Machinist: Embracing Lathe 

Best in principle, workmanship, and materials. 
An unequaled small Motor adapted to all uses. 
�imple, �a(e! Econonlical, Dllrable. Four sizes: 1 H. P., % H. P., 1 man power, and a Sewing Machine Motor. 
Send for Circulars. 

ECONOMIC MOTOR CO., 
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Tool Grinding, Marking out Work. etc. By Joshua Rose. 
Illustrated by 356 Engravings. Thirteenth edition, thor­
oughly revised and in �at part rewritten. In ODe vol. 
12mo, 439 pa,rr;

el'hfrice $2.50. By mail, free of poswge, to 
an(1:t���;s:0ch�re�i. Cutting ToOls for Lathes and 
Planin!( Machines. II. Cuttin

1 
Speed and Feed. III. 

12 CORTLANDT STREET, NEW YORK. :BL.A.S':l. ... 

------------- -----�' IRON REVOLVERS, PERFECTlY BALANCED, 
THE CAMERON STEAM PUMP. Has rewer Parts than any other Blower. 

P. H. &. F. M. ROOTS, Manufacturers. 
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Drills. XII. Tool Steel. XIII. Taps and Dies. XIV. Vise 
Work. Tools. XV. Fitting Connecting Rods. XVI. Mill-
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XIX. To Calculate the Speed of Wheels, �UlleyS, etc. 
XX. How to Set a Slide Valve. XXI. Pumps. ,Index. 

rJrThe above or any oj owr Books sent by mail tree of 
postage at the publication price to ""y address in the qvorld. 

rJrOur large Oatalogue of Practical arid ScienUJicBooks, 
96 pages. 81)0, and owr other Oatalogues and Oirculars, the 
whole covering every branch of Science Applied to the Arts, 
sent free ana free of postage to o.ny one in any part oj the 
world .1Jho will fwrmsh his address. 

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

810 'Valnut �tl'eet, Pbi ladelpbia, Pa. 

FO'I.WUled by MatMw Oarey, 1785. 
Centennial Jan. 25, 1885. 

BAIRD'S BOOKS 
FOR 

PRACTICAL MEN. 
Our new and enlarged Catalogue of Practical· and 

ScientifiC Books, 96 pages, Svo . A Catalogue of Books 
on Steam and the Steam Engine, Mechanic ...... Machinery, 
and Dynamical Engineering, and a Catalogue of Books 
o n  Civil Engineering, Brid�e Building. Strength of Ma,. 
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Books, a li8t of Books on ElectrO-Metallurgy, etc. A 
Catalogue of BOOks relating to Electrical Science, List of 
Leading Books On Metal Mining, Metallurgy, Mineralogy, 
Assaying, Chemical Analysis; etc. List of Books on 
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lets on Social Science, POliflcal Economy. Protection, 
Free Trade, and the Tariff, etc., and other Catalogues 
and Circulars, the whole covering ever

f>
;braJlCh of Sci� 

ence applied' to the Arts, sent free and ee of Postage to 
an,y one vn any part of the world who wil furnish his ad­
dress. 

HENRY CAREY BAIRD & 00., 
Industrial Publishers, Booksellers, and Importers, 

810 WALNUT STREET, PHILADELPHIA, P A. 

ST4.:L'\TX)4.R.x) OF E�CEx..x..EN'CE_ CONNERSVILLE, IND. 

30,000 IN USE. �;o�i:�'lNJl���1f:g �it���r6�¥�a��'§Pr:�t� 
JAS. BEGGS & 00., Selling Agts. 9 Dey Street, m: A N 11 F .A.CT11 R E D  S OLE LY BY NE'VV YC>::El.:K_ 

The A. S. tJAIIIERON STE!\II PUMP WORKS, Foot East 23d St., New York. SEND FOR PRICED CAT ALOGUB. 

THE BUILDERS OF ALL DESCRIPTION OF 

PUSEY &. JONES CO. MA�HINtn y U�tD � Y MANUr A�TURtR� � r PAPER. Wilmington, Delaware. 

ACOLLEC. A New Dr)'11 Chuck. VELOCITY OF ICE BOA TS . 
tion of interesting letters tothe editorofthe SCIENTIFIC. 
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No.1 holds 0 to � in. Price, $7.00. faster than the wind which propels them. Illustrated 
No.2 holds 0 to %: in. Price, $8.00. with 10 explanatory diagrams. Contained in SCIENTIFIC 

Jr It cannot be wcellro. Address t.,
M

::J�tM���'<!'!�Xi�;;'�·an\'!;"s���I�r� 
cents. To 

A. F. CUSHMAN, Hartford,Conn. 
Or any dealer in machinists' Tools. 

RIPON CATHEDRAL. - FULL PAGE 
illustration and brief deSCription of this anci€mt English 
ecclesiastical structure. Con tained in SCIENTIFIC 
AMli;RICAN SUPPLEMEN'f, No.3 Sa. Price 10 cents. To 
be bad at this office and from aU newsdealers. 

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

PROVIDENCE, R. I. 

IT PAYS to sell our Rubber Stamps. Free catalogue to 
_ Agents. FOLJAMBE & CO., Cleveland, O. 

ICE-HOUSE AND COLD ROOM.-BY R. 
G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIEXTfFIO AMERIC.i\N SUP­
PI,EMENT, 59. Price 10 cents. To be had at thIS office 
and of all newsdealers. 

Clark's Steel Case[ Rubber Wheel, 

THE mANUFACTURE OF SODA.-A 
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manufacture of soda, and the possibility of the Unitrd 
States, through the use of it, competing successfully 
with the European �ndustry . Contained in S("H�2"ol"'l'[""!C 
A}fI£HI(,AN8(�l'pr.E}II(YT, No. 445. Price 10 cents. To 
be had at this office and frl)m all newsdealers. 

ALL�a CASTINGS FROM SPl'CIAL <'RNS 
til �1\ at., AND FIN£ GRAY IRON,AL 0 STEEL 

D f1NETINNINGJ�PA1T .. S FINISHING. NNING J rt«lMf\ LEHIGH AVE 8< AMERICAN ST PHILA ANO 

B�!,��!���!�,�"L���tI���� M!��ill�!,Y. Formers, Mortisers, Tenoners, etc., etc. 

C.A.BJ:N'ET 1\IX.A.�ER.S. 

Patent Right For Sale. Milk Strainer with support. 
Patented December 30th, � 
The usefulness of the improve-
�
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recommendation. J. M. GILL, 
Hlm [m.non. Ind. 

DYSPEPSIA.-Its Nature, Causes, Prevention, and 
Cure. By JOHN H. MeAL"l"" Lowell, Mass., 14 

years Tax Collector. Sent free to any address. 

WeakNervousMBn 
Wbo suffer from Debility, Prenlature 
Decay and Exhausted Po""W"el's, certainly 
and permanently cured without STOIlIACH 
lllEDICINES by the Marston Bolus; the 
new plan of treating Nervous Debility, Physical 
Decay, &c. Endorsed by thousands who have 
been restored to full and perfect Inanhood. 
/¥if" Sealed treatise sent free. Varicocele 
cured without Surgery. Address � MARSTON REMEDY CO., or DR. H. TRESKOW. 

46 West 14th Street, New York. 

W e  call attention of Furniture Dealers and Cabinet Makers t o the fact that they can-with a n  outfit of our 
hand and foot-power machinery-manufacture furniture, and save themselves a greater profit than they can make 
on ready-made gOOds that they buy and selli 

that they can, with less capital invested, serve their cm�tomers 
bet
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"1�,;'��l�6Jgs���d�';;cessity employs cabinet makers A GREAT :mEDICAL WORK ON MAN�100D. 

for repairing and finishing work. Wlih a small amount invested in these machines, I Exhausted Vlta�lty. Nervous and Ph yaiea!. Depillty, Pre .. 
he can , in addition to the repairing and finishing, manufacture furniture to order, i ID3:ture DecHne In Man, and the unt old rr�lSerleS flesh is 
and manufacture styles that he may find best suited to his market. 1 heIr to. A boo.k for every rna?, y:oungl. mIddle-aged, and 

Stocks of furniture made up in this manner are peculiar to his store, and he old. .It qontains 125 prescrIptIOns Ior all acute and 
need not fear that the same goods will be held in stock by dealers at lower prices. chronIC dIseases, each ODe of w�ich Is invaluable-s.o 

Every dealer is at yare that he has fre quent calls for furniture that caDIt be found by the author, whose eX];:ertence for 23 years IS 
power. Send fO�-'p_rices and catalogue A4. found in the regular stocks prodllccd by factories. Thereis an increasing demand such .3;s prohably nevE'r before fell to th� lot of �

f 
� 

B. W. P AY N E & tS()NS, for original and artistic designs in furni ture, and this is by people who are willing ph YSICIan. rhree hundred pAges, bound I? beautl u 
P. O. Uox 1�07. Elmira, N. Y. to pay good prices if they can get what they want. French muslm, embo�sed covers, full gIlt

l 
gua.ran-

L' 49 B' NY They object to buying furniture that is turned out i n  factories by the thousand teed to be a finer work m every �ense-meclian ca.!, hte:r-Orour General Sales Office, 83 Iberty St. &1 way, . .  pieces all of the same pattern. yery natur . . . .ally trey wa nt something di:ffe�ent. 1'!om . ary, and professi0nal-than any qther work sold. In thIS 
-_. what everybody has, and somethmg possessmg an and SUIted to the houseJand rOOm in whICh It IS to I countryfor$�.50!or the money wIll.be refun.ded 10 every 

WATERPROOFING PAPER AND VEGE I be placed. Instance. Price only $1.00 by mall, postp31d. Dlust-ra-
. . - Cabinet makers and furniture dealers can, with an outfit of these machines, compete with steam power in the I ti ve sample. 6 cents. �end now .. Gold m�a� awarded 

table TIB;sues.-A valuable paper by C. R:. A. Wrl�ht, I manufactUre of furniture, both as regards cost of production and style of finish. . the author by. the NatIOnal MedICal ASSOCIatIOn, to the 
F.lt.S., dIB;cus�lng the use of cupro-ammo�JUm sC?lutIons Read the following letter from a cabinet maker; officers of whlc� be rt.:fers. . . 
as an applIcatIOn to paper and ve'f.etable tIssues In ord�r A . A. Prall, designer and carver, and artistic cabinet work 513 Elm Street, St. ILluis. Mo., says: Address the f eabooy :\Iedwal InstItute, or Dr. W. H. 
to render ""the .latter water-proo t rot-proof, and. prac�l- " I bave been using your Combination Scroll and Circular Saw, and find it worth! ess and and unfit for use. That Parker, No.4 .Bulfin9h Street, B,?ston, �ass., who may 
cal1y proof agamst the attack of Insects. ContaIned .In is, after six or seven years of hard usage, and earning several thousand dollars with it. I think it can still be made be consulted on all dIseases reqUiring sklll and experl­SCIII;NTIFlC AMIl;IIICAN SUPPLEMgNT, No. 44.4. PrICe to do good service if you will send me a new ratchet wheel Please forward as soon as possible as the machine is enee. 10: cents. To be had at this Office and from all news- indispensable.l' 

. , 
dealers. 

_ _ _____ � 
If desired

h
thesemachines will be sold on Trial. The purchaser can have ample time to test th-em in his own 

AAGRIFFING IRON CO 
STEAM HEATING Apparatus 

80LE MANUF'ACTUR£R& 

BUNDY 8TEAM RADIATOR 750 COMMUNIPAW AVE. 
JERSEY CITY, N.J. 

See ill us. article in SCIENTIFIC AMERICAN Sept. 13, 1884. 

THE CORINTH CANAL.-A DESCRIP­
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sketch of the progress thus fUl' accomplished. Mature of 
the Isthmus of Corinth. Former undertakings. Route selected by Mr. Gerster. Mode of excavating. Appara� 
tus employed. Illustrated with 6 engravings. Contain­
ed in SCIENTIFIC AMERICAN St'PPLEl\IENT, No. 42'(). 
Price 10 cents. To be had at this office and from all 
newsdealers. 

CABINET WOODS 
AND MAHOGANY. 

GEO. W. READ & CO" 
BAND AND VENEER SAW AND CJUTTING mLLS, 

186 to �oo LEWIS S'l'REET, N. Y. 
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�;?c:Il£ts� Wr·ee. FOR E I G N PATE N T S. �. F. cb Joh:n. EJar:n.es Co., 

No. 1999 ll.IAIN STREET, ROCKFORD, ILL. Their Cost Reduced. 
GOLD CHLORINATION IN CALIFOR- APPARATUS FOR ELECTRICAL MEAS 
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�,; Grass �a!ley, Cal.-The ore and its treatment. .\'lUling, 

roasting, chlorinating. leaching and precipitatinE. Ex­
traction of silver. Preparation of reagents. The mill. 
6li'�t!:���fr;

t
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�g: 4-45. Price 10 cents. To be had at this office and 

from all newsdealers. 

HOW TO COLOR LANTERN TRANSP A-
rencies.-A valuable paper by T.J. Honstongivingfull d i­
rections for tbe preparation of photograpbic transpa-

urements.-Illustrations and description of the various 
interesting apparatus for measuring electricity that 
were shown at the Munich Exhibition, including Wiede-
�:te��0����cin:��:r��1fs�

t
rehg��,�

d
�iif:�e��ia1

a
�h�¥g: 

meter; Von Beetz's solenoid; apparatus for demon­
strating t,he principle of the Gramme machine; Van 
Rysselberghe's thermometrograph; Von Beetz's chro­
nograph; and Harlacher'S apparatus for studying deep 
:i�:3��' sJii�i�����j1��:�::s

t
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Price 10 cents. TO be had at tbls office and from aJI news­
dealers. 
--------- -------------
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Fnn treatise 0 n ilnproved 
methods. yields, pro:fib� . ..prices 
and general statistics, FREE. 

AMERICAN MAN'F'G CO. 
.. BOX R," WAYNESBORO, FA. 

FRUIT 

rCE-H O U SE AND REFRIGERATOR. 

I The expenses attending the procurIng of patents in 
most foreign countries having been considerably re­
duced the ob�tacle of cost is no longer in the way of 8 
large proportion of our invel).tol's patenting their inven­
tions abl'oad 

CA NADA .-The cost of a patent in Canada is even 
less than the cost of a United States patent, and the 
former includes the Provinces of Ontario, Quebec, New 
.Brunswick, .tTova Scotia, .British Columbia,and Mani­
toba. 

The number of our patentees who avail themselves of 
the cheap and easy method now o:1fered for obtaining 
patents in Canada is very large, and is steadily increas .. 
ing. 

PATENTS 
rencies. and for painting them. Contained III ScIENTIFIC 
AMERICAN SUPPLEMENT, No. 423. Price 10 cents. 
To be had at this Office and from all newsdealers. The 
same number contains an illustrated paper on 1m .. 

I provements in Photo-block Printing.-Anotlier valuable • paper on the Preparation on Lantern rr'ransparencies is 
I contained in SUPPEMENT, No. 424.. 

Directions and Dimensions for construction, with one 
Illnstration of cold honse for Jlreservin!( fruit from 
season to season. The air is kept ilry fmd pure through .. 
out the year at a temperature of from 34° to 86°. Con­
tained in S(,IENTIFW AMERICAN SUPPLEMENT No. 116. 
Price 10 cents. To be had at this office and of all news. 
dealers. 

ENGI.AND.-The new English law, which went into 
iorce on Jan. 1st. enables parties to secure ph-tents in 
Grea t Britain on very modArate terms. A British pa­
tent includes England, Scotland. Wales, Ireland and the 
Channel Islands. Great Britain is the acknowledged 
financial and commercial center of the world, and her 
goods are sent to every quarter of the globe. A good 
Invention is likely to realize as much for the patentee 
ir. En!{land as his United States patent produces for 
him at h(Jo'1le, and the small cost now renders it possible 
for almost every patentee in this country to secure a pa .. 
tent in Great Britain, where his rights are as well pro­
tected as in the United States. MESSRS. MUNN & CO,. in connection with the pub. I hcation of tile SCIENTIFIC AMICRIOAN, continue to ex- 1---£=:;::-:-, .. """1""" .. .,JII'III.-....... P' ... 'P.P"' ..... ""� 

amine Improvements, and to act as Solicitors of paten�8 1 O'[,HEH. COUN'J'RIES.-Patents are also obtained 
on very reasonable terms In France, Belgium, Germany, 
Austria, Russia, Italy, Spain (the latter includes Cuba 
and all the other Spanish Colonies), BrazH, British India, 
Australia, and the other British Colonies. 

for Inventors. 
In this line of bnsiness they have had forty vear8' 

ewperience, and now have unequaled facilities for! 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Ml1nn & Co, also attend 10 the preparation of Caveats, 
Copyrights for Books. Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. All business 
intrusted to them is done with special care lind prom pt­
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con, 
taining full information a bout Patents and how to pro­
cure them; directions concerning Labels, Copyrights, 
Designs. Patents, Appeals, Reissues, Infringements, As· 
signments, Rejected Cases, Hints on the Sale of Pa­
tents, etC. 

We alw send, free o� charae, a Synopsis of Foreign 
Patent Laws, sbowinl', the cost and method of secnring 
patents in all the prinCipal countries of the world. 

MUNN &: CO., Solleltors of' Patents, 361 Broadway. New York. 
BRANCH OFFlCE.-Corner of F and 7th Streets, W�st!ingl.()u, D. C. 

An experience of FORTY years has enabled the 
publishers of 1.1HE SCIENTIFIC AMEHIOAN to establish 

competent and trustworthy agencies in all the principal 

ROCK BREAKERS AND ORE CRUSHERS.. foreign countries, and it has always been their aim to 
have the business of thotr clients promptly and proper .. 

We manufacture and sUI.'Ply at short notice and lowest rates, stone and Ore Crushers con: ly done and their intere .. s faithfully guarded. tainino;:theinventlon descnbed in Letters Patent, Issued to Eli W. Blake, June 15th. 1858Jogeth- , A pamphlet containing a synopsis of the patent Jaws 
�';,il'��I��ilth�f81§o
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6��b:�:YD 'tci�'lgJ�t�;��� ���1:�l.earEt, has been connected with information useful to persons contemplating the pro� 

FARREL FOVNDll Y AN» MACHINE CO., ll'la nufrs., Ansonia, COlin. curing of patents abroad, may be had on application to 
COPELAN» & BACON. Agents. New YOl'k. this office. 

BURPEE'S SEEDS ARE WARRANTED 
FIRST-CLASS in every 
RESPECT.FEVVEQUAL 
-NONE BETTER.-

FARM ANNUAL FOR 1885to�ly:,��';;!t�!¥t 
It is a Handsome Book of 120 &ages, hundreds of beautiful new illustrations, two Uolored Plates, and 
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�:,:t��e: W. ATLEE BURPEE &. CO., PHILADELPHIA; PA, 
© 1885 SCIENTIFIC AMERICAN, INC 

MIJNN & ('0 .. Editors and Proprietors of THE SCI-
ENTIFIC AMEH.ICAX, cordially invite all persons desiring 
any information relative to patents, or the registry of 
trade-marks, in this country or abroad, to caU at their 
offices, S61 Broadway. Examination of inventions, con. 
sultation, and advice free. Inquiries by mail promptly 
answered. 

Address, MUNN & CO .. 
PUblishers and Patent Solicitors, 

861 Broadway, New York. 
Branch 01llce. c')r. F and 7th Streets, OPPOSite Paten� 01l1ce Waohlngton. D. Co 
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