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BAIRD'S BOOKS 
FOR 

PRACTICAL MEN. 
" Our new and enlarged Catalogue of Practical and 
Scientific Books, 96 pages, 8vo. A Catalogue of Books 
tm Steam and the Steam Engine, Mechanics, Machinery, 
and Dynamical Engineering, and a Catalogue of Books on Civil Engineering, Brid�e Building, Strength of Ma-

SHAFTING, 
PULLEYS, 

HANGERS. 
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n,
P:�ti�1 C:!�10�i� �k� F. Brown's Patent Friction Clutch. 

Books, a list of Books on :'lectro-Metallrtrgy, etc. A 
Catalogue of Books relating to Electrical Science, List of Leading Books on Metal Mining, Metal�urgy. Mineralogy, 
Assaying, Chemical Analysis, etc. List of Books on Dyeing, Calico Printing, "\Yeaving, Cotton and Woolen Manufacture, and twu Catalogues of Books and Pamph­lets on Social SCience, Political Economy, Protection, 
Free Trade, and the Tariff, etc., and other Catalogues 

SEND FOR ILLllSTRATED CATALOGUE AND DISCOllNTS TO 

:��eCif��I\��s,�h�h�hA��8,��11�� :�rJr�:�f��ii�cio awy one �n any part of the world who wUI furnish 11M ad· 
dress. HENRY CAREY BAIRD & CO., 

Industrial Publishers, Booksellers, and Importers, 810 WALNUT STREJ<T, PHILADJ<LPIDA, PA. 

Nashville, Tenn, Feb. 12, 1885. 
I Sealed propoS1lls will be received by the Board of Pub-
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pumping station of the Nashville Water Works a battery of Steam Boilers, complying with the following condi­tions and specifications: 
The boilers are to have an easy capacity to evaporate eighteen thousand pounds of water per hour from feed 

water at 125" F., to dry steam at eighty pounds pressure, using- bituminous slack coal. They are to be, in every 
partICular, first class in d esign, ma.terial, and construc­tion, and will be held rigidly to fulfil! the specified con­
ditions, tests, and inspections. Each boiler is to be capa­bleof separationfromall the others, so astobe fired o r  cooled without interferin� with the WOrkint of the 
���i:�ey�j���
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The city willJ,nrni&h the raw materials for foundations, 

�tting, and furnace, except iron; all other)materials, c;on-
Ch���������re����) ��fe��Ivee� �J���gk���e:�:�:� and furnace tool:", as wen as :n labor and appliances 
necessary to construct, deliver, erect, and connect the 
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A. & F. BROWN. 

BAR·NES' Patent Foot PowerMachinery. COMPLETE 
Outfits for actual workshop business. 

With them Builders, Cabinet 
Makers,Metal and Wood Work· 
ers compete with steam power. 
Machines on trial if desired. 

Proof of value, prices, full 
detail, iIInstr'd catalogue, free. 
W.F. &:JohnBarnes Co. 

Rockford, Ill. 
Address No 1999 Main St. 

ARCH ITECTS,BU ILOERS,CONTRACTORS 
BRICK #' TILE MANUFACTURERS, MECHANICS, 
AND ALL PERSONS INTERESTED IN BUILDING 
OR BUILDING MATERIALS.======-=; 

SHOULD SUBSCRIBE FOR THE 

BEST AND CHEAPEST BUILDING JOURNAL IN 
T HE COUNTRY FOR ITS PRICE. ESTABLISHED 
FOUR YEARS. HAS A LARGE AND GENERAL 
CIRCULATION THROUGHOUT THE UNION. ONE 
DOLLAR PER YEAR. SAMPLE COpy 10 CENTS. 
ADVERTISEMENTS INSERTED AT LOW RATES. 
ADDRESS, CEO. E. WILLIAMS &. CO., 54 
B ARCLAY STREET, NEW YORK CITY. 

H"BOOKS FOR ARCHITECTS, BUILDERS, ME· CHAN ICS, ETO., FURNISHED AT PUBLISHER'S PRICES. 

tract; such evaporative rate shall be construed as the I 

��:":;,i:l!J,o�o�,=l\11�.e
v,f'E�rt��I���t"7'2t�e2��':�' GOLD CHL9RINATION IN qALIFOR. 

anteewill be determi.ned by a three days' working test nia:--: An interestIng paper 1!y F: D. BrownIng', E.¥ .. d�­
using screened Hecla Lump Coal, with feed water at 12f)� j scrlbIng tbe mode of chlonnatIr:g' gold as practlt?ec;lIn 
}p., steam at eighty pounds, and the re:imlts will bereduc- I Gras� Valley, qal.-:-The ore �nd lts treatme.nt.. :\hlhng. 
ed to weight of combustible and evaporation from and at I roastmg, cblorIlllttIng. leachlng and precipltatmg. �x-
2120 F. ' traction o� sHyer. Preparatlon of reagents. The pIIIl 
Builders will state the !east interval after award of The c�IOrI]1atlOn works. Illustrated with 20 engravmgs. 

contract in which they will complete the work. ContaIned. In SCIENTIFIC AMERICAN SUPPLEMENT, No. 
Forms on which proposals must be submitted, details, 445. PrICe 10 cents. To be had at this office and 

��:r���U��1:���;li�I��a:i11i�!l¥g�.Of Hecla and other f_ r_ o_m_a_ ll_ n_e_ w_ s_ d_e_a _le_ r_s_ . __ __________ _ 
By order of the Board of �Ub1iC Work and AJrairs. R. EWING, Chairman. 

LUNKENHEIMER'S 
NEW AlJTOUATIO 

SBEP ARD'S CELEBRATED 
$130 

Screw Cutting Foot Lathe. 
Foot and Power Latbes. Drill Presses, Scrolls, Saw Attachments, Ohucks, Mandrels . Twist Drills" Dogs, Calipers, etc. send for catalogue of outfits for 
amateurs or artisans. Address H. L. I'IHE[>ARD, Agent, 134 E. Second St., Cincinnatl,O. 

43 PARK PLAOE, N. Y. 
VELOCITY OF ICE BOATS. A COL LEU 
tion of interesting letters totheedltorofthe SCIENTIFIC AMERICAN on the question of the speed of ice boats, de .. 
monstrating how and why It is that these craft sail faster than the wind which propels them. lllustrated 
with 10 explanatory diagrams. Contained In SCIENTIFIO AMERICAN SL'PPLEMENT, No. 214. Price 10 cents. To 
be had at this Office and fromall newsdealers. 

Clark's Noiseless Rubber Wheels. 
SAVE FLOORS. 

SAVE MONEY. 
BEST IN THE WORLD. 

GEORGE P. CLARK, 
BoxL. Windsor IJocks, Conn. 

��E1\ QL AND FINE GRAY IRONAL 0 STEEl 

tAALL � aU CASTINGS FROM SPECIAL E:RNS 
�DEVLIN Y. �O FINE TINNINGJ� Pl\i�T 

J "OMAS "' � FINIS"ING. NNING Tn LEHIGH AVE Ii< AMERICAN ST PHILA '------'- -

roE-HO U S E  AND REFRIGERATOR. 
Directions and Dimensions for construction, with one lllustration of cold house for preserving fruit from season to season. The air is kept dry and pure thr01�h .. out the year at a temperature of from 34° to 36°. COn­tained in S(,IENTIFIC AlVlIDRlCAN SUPPLEMENT NO. 116. 
Price 10 cents. To be had at this office and of all news· 
dealers. 
------�----- -- ----

EIIIl))1C �lll))II'fr'JtJ«TllEAND CLAY RETORTS ALL SHAPES !r �!f1jl,I:;" !Q!IJ)\�rl�. :::: BORGNER & O'BRIEN.-'E--
23 !'..!l ST. ABOVE RACE. PHILADELPHIA 

With this WONDERFUL 
Art Appliance beginners 
soon rival artists using old 
methods. Command bet· 
ter prices aud ready sales. 

Thousands having taste 
in art, if developed by use 
of the AIR BRUSH,can se· 
cure pleasant and profita. 
ble employment. Send for 

particulars. Free. AIR BRUSH MFG. CO., ..:1dilress No. 67 Nassau St. Rockford, Ill. 

THE BUILDERS OF ALL DESCRIPTION OF 
LOOSE PULLEY OILE! 

Wnmington, Delaware. MA�HIN�n y U��D �y MANUrA�TUR�R� �r PAP�RI PUSEY ct, JONES CO. 

ERICSS ON'S 
NEW CALORIC 

PUMPING ENGINE, 
FOR 

Dwellings &, ConntrySeats 
Simplest! Cheapest! Eco­
nomical ! Absolutely Safe! 
Delamater II'Oll WOl'ks, 

C. H. Delamater & Co., Proprietors, 
16 Cortluudt iStJ'eet, 

New Yorl., U.1'l. A., 
And 1;�Ii�:::,b:!'li� St., 

ROUTHWARKfOUNDRY �}ylACHINECOM�ANr. 
J 480 Washington Ave. Philadelpnfa, ENGINEERS &'MACHIN ISTS 
BLOWINr;ENBINES AND HYDRAULIC MACHINERY 

1:\ SOLE MAKERS or THE 1:1 NE :rO�1£plALlEN �SOUTHWARKAUTOM�TK: CUT Off ST£AM d-lGI • 

�---------- ------_. -

OM THE ECONOMIeJ APPLICATIONS 
of Seaweed.-By Edward C. C. Stanford. �'.C.S.-Sea-
���s���

u
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uses. A valuable paper. Contained in SC1ENTI1!'IO AMERICAN SUPPLEMENT, No. 4<1o"i. Price 10 cents. 
To be had at this office and from all newsdealers. 

BARREl, KEG, 
HOGSHEAD, 

AND 

stave Machinery. 
.)ver 50 varieties 

m a n u f actured  by 

E. & B. HOLMES, 
Buffalo, N. Y. 

A SHOE THAL WILL NOT PINCH.-
By Benjamin Lee, M,D. A study of the hygiene of the feet, pointing out how a shoe should be made in order to conform to the true shape of the foot. Illustrated with 8 diagramR. Contained in SC'IHNTIFIC AMERJCAN SUPPLEMENT, No. 444. Price 10 cents. To be had at 
this office and from all newsdealers. 

MODERN PALEONTOLOGY, ITS PRE· 
sent Condition and Future Task.-By Prof. Carl Vogt. 
�i:V�he:t}�g����i 11�eirf�c:arYt:rfi���ra�s��nfs 
out the proper method of studying them at the present 
day, and that, too, in a manner essentiallydi1ferent from 
the one usually followed, inasmuch as he tries to prove 
the relation between the extinct types and the modern 
representatives of the organic world, which he claims 
can be proved by generation and descent witho:ut call}ng 
in the intervention of a special power of creatIOn eXIst­
ing separate from the orgamsms. A powerful ar/:ument 
in favor of the d octrine of evolution. Contained In 
ScIENTIFIC AMERICAN SUPPLEMENT, Nos. 'J49 and 
�;'iO. Price 10 cents each. To be had at thl� office and 
from all newsdealers. 

purpose. 
Sample sent for TrlaL _� _____ ��� __ �� _____ � __ ���� _____ . ICE-HOUSE AND COLD ROOM.-BY R. 

Cincinnati Brass Worb, 
SEBASTIAN, MAY & CO.'S. 

IMPROVED $60 WATERPROOFING PAPER AND VEGE. Scrpw Cutting Lathe. table Tissues.-A valuable paper by C. R. A. Wright. 
t�s�:ge�oIo:�g�� '6�r!kt�? 

F.H..S., discussing the use of cupro-ammonjum solutions 
Drill Presses, Chucks, Drills. rg��:l��
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Uatalogues mailed on appllca- 10: cents. To be had at this office and from all ne ws-
cation. dealers. 

A.A.GRIFFING IRON CO 
STEAM HEATING ,Appara.tvs 

187 West PeRrI !';treet, 1 -------------------­Cincinnati, O)lio. 
___________________ i 
THE CORINTH CANAL.-A DEI::lCRIP'1 
�¥>�g� i��er���g�ayr (�ii�rIi �i��i?'c����; ina�aiei I SOLE MANUfACTURERS 

BUNDY �TEAM RADIATOR 750 COMMUNIPAW AVE. J£RS£Y CIT� N.J. . 
sketch of the progress thus far accomplished. :N' ature of I the Isthmus of lJorinth. Former undertakings. .Route 
selected by Mr. Gerster. Mode of excavating. Appara .. tus employed. 11lustrated with 6 engr&vings. Contain­
ed in SCIENTIFIC AMERICAN SUPPLEMENT, No.4'J5. 
Price 10 cents. To be had at this office and from all See lIJus. article in SCIENTIFIC AMilRlCAN Sept. 13, 18M. newsdealers. 
-----���-������-

CABINET WOODS 
AND MAHOGANY. 

GEO. W. READ & CO., 
BAND AND VEHER SAW AND CUTTING MILLS, 

186 to 200 LEWIS S'l'REET, N. Y. 

PATENTS. 
MEl:ISRS. MUNN & co., in connection with the pub." 

lication of tn.e SCIENTI"FIC AMI�RICAN, continue to ex· 
amiue 1m provements, and to act as Solicitors of Patents 
for ]nventors. 

In this line of busines8 they hnve had forty !lears' 
experience, and now have unequded facUities for 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Copyrights for Books. Labels, Rejssues, Assignments, 
and Reports on Infringements of Patents. All business 
intrusted to them is done with special care and prompt· 
ness, on very reasonable terms. 

BOULIER'S UNIVERSAL PYROMETER. 
-Full description of tbe apnaratu.'ol, i1lustrated with 3 
����!��i ��os���i�gs l�k�Jl: o�u����:���� 
No. 44�. Price 10 cents. To be bad at this office and 
from all newsdeaiers. 

HOW TO COLOR LANTERN TRANSPA-
rencies.-A valuable paperby T.J.Houston giving fulldi­rections for the prel?aration of photographic transp� rencies. and for paintIng them. Contained. m SCIFlNTIFIC AMERlCAN SUPPLmM .. :;NT, No. 423. Price 10 cents. 
To be had at this office and from all newsdealers. The same number contains an illustrated paper on 1m ... 
provements in Photo-block Printing.-Another valuable paper on the Preparation on Lantern 'llransparencies is 
contained in SUPPElVIENT, No. 424. 

How to Eecome a Good Mechanic. 

HOW TO PREPARE LANTERN SLIDES. 
-Formula for an unwashed collodio-bromide emulsion 
with free bromide, with fu]] directions for use iumaking piates for lantern slides. Conta.ined in SCIENTIFIC 
AMllJR1CAN SPPPLTfiMENT, No. 444. Price 10 cents. 
To be had at this office and from all newsdealers. 

L
D VE COURTSHIP and MARRIAGE. Wonderful secrets, revelations and 

discoveries for married or single. 
securl health,wealthandha plnesa o all. '.l'his nanasome boo� of 160 pages, mailed for only 

10 cent. by the Union Publishl,." Co .• Newark. N. J. ' 

APPARATUS FOR ELECTRICAL MEAS 
urements.-Il1ustrations and description of tbe various 
������Wn:f��air�ni�}ir E��t�;Wf6ii�in�\�Jf���i���� 
mann's bifiJar galvanometerj Wiedemann'S galvano­meter for strong currents; Zenger's differential photo­meter; Von Beetz's solenoid; apparatus for demon­strating the principle of the Gramme machine ;  Van Rysselberghe's thermometrograph ; Von Beetz's chro­nograph; and Harlacher's apparatus for studying deep 
�t�:3r�' sJ���i;������I�s\�>�i:����§�. 4�1: 
Price 10 cents. To be had at this office and from an news· 
dealers. 

��T_RY DREER'S 
q�a������s��! 
Reguisltes. Tliey are 
the tiest at the lowest prices. Calendar far 188li mailed Free. Address. 

HENRY A. DREER 
1H CHESTNUT ST.l'llILA. 

RELATIONS OF THE SOIL TO HEALTH. 
-By Geo. H. -Rohe, M.D. The soil. Ground air. Ground water. Diseases spread by soi1 impurities. 
Diseasses of animals due to impurities of soil. J'reven-
���RI���
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be had at this office and from all newsdealers. 

$85AMONTH 
and expenses paid any active erson to 
distribute circulars for us arid sell our 
goods, or 'SO a month and expenses 
to distribute circulars only. No capital 

required. Salary paid monthly. Expenses in advance. Sample YfCkage of our goods and full particulars FREE. Send 

m��t:hi�r !���:.e Aglr:�:iIJN I�� PSOUSpTpAL�·C�� 
242 W. Fourth Street. Clnclnnatl. OhIo. 

zrNC TO PREVENT BOILER INCRUS· 
tatlon.-A paper by G. Swinburnklng, discussing tbe re­
sults of the labors of a committee appointed to inquire into the causes of decay in the boil ers of British naval 
ships. and to propose measures for obviating them. Contained in 8CIENT1FIC AMERICAN SUPPLEMENT, 
No. 444. Price 10 cents. To be had at this office and from all newsdealers. • 

A pamphlet sent free of charge, on application, con· 
taining full information a bout Pateuts and how to pro. 
cure them; olrections concerning Labels, Copyrights, 
Desjgns, Patent�, Appeals. Reissues, Infringements, As­
signments, Rejected Cases, Hints on the Sale of Pa­
tents. etc. 

RUBBER BACK SQUARE PACKING. 
We also send" free 0" eharae. a Synopsis of Foreign 

Patent Laws. showing the cost and method of securing 
- patents in aJl the principal countries of the world. 
" DUNN &: CO., SoU"Uor8 of' Patents, 361 Broadway. New York. 

BRANCH OFFICE.-Corner of F and 7th Streets" 
Wllshingl"on, D. C. 

BEST IN THE WORLD. 
For Packing the Piston Rods and Valve Stems of Steam Engines and Pumps. 

B represents that part of the packing whiell. when In use. Is In contact with the Piston Rod. A, the elastic back, which keeps the part B against the rod with sufficient pressure to be steam-tight, and yet creates but little friction. 
This Packing is made In lengths of about 20 feet, and of all sizes from � to 2 inches square. 

NEW YORK BEL TINe &, PACKINC CO., 
�g��: 8::��� i;���;·Treas. �; aIlc�� �.��=.' gPl!���:re�!''l�'!t''::':'''''.���· 

© 1885 SCIENTIFIC AMERICAN, INC 

G. Hatfield. With directions for construction. Four engravings. Contained in SCIENTIFIO AMERICAN Sup­
PLEMENT.59. Price 10 cents. To be had at this office 
and of all newsdealers. 

FOREIGN PATENTS. 
Their Cost Reduced. 

The expenses attending the procuring of patents In 
most foreign countries having been considerably re­
duced the obl'{tacle of cost is no longer in the way of a 
large proportion of our inventors patenting their jnven .. 
tions abl'oad, 

CANADA .-The cost of a patent in <'anad" is even 
less than the cost of a United States patent. and the 
former includes the Provinces of Ontario. Quebec, �ew 
Brunswick, 1-Tova Scotia, British Columbia, and Mani­
toba. 

The number of our patentees who avaiJ themselves of 
the cheap and easy method now offered for obtaining 
patents in Canada is very large, and is steadily increas .. 
Ing. 

EN(;I.A ND.-The new English law, whicb went into 
iorce on Jan. 1st, enables parties to secure patents in 
Great Britain on very moderate terms. A British pa­
tent includes England, Scotland, Wales, Ireland and the 
Uhannel Islands. Great Britain is tbe 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 
in Enjlland as his United States patent produces for 
him at hc}.l1le, 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. 

(I'I'HER C(lUN'J'IUES.-Patents are also obtained 
on very reasonable terms in France, Belgium, Germany, 
Austlia, Russia. Italy. Spain (the latter includes Cuba 
and all the other Spanish Colonies). Brazll, British India, 
Australia, and the other British Colonies. 

An experience of FORTY years_ has enabled the 
publishers of 1'HE SCIENTIFIC AMEItICANtoestablish 

COmpetent a,nd trustworthy agencies in all the principal 
foreign countries, and it has a1ways been their aim to 
have the business of the1.r clients promptly and proper .. 
ly done and their intere.al faithfully guarded. 

A pampblet containing a synopsis of the patent laws 
of aJ) count ries. including the cost for eacb, and othe 
information useful to persons contemplating the pro­
curing' of patents abroad, may be had on application to 
this office. 

MIlNN & ('0 •• Editors and Proprietors of THE SCI­
F.NTIFIC AMERICAN, cordially Invite all perSODS desiring 
any information relative to patents, or tbe registry of 
trade-marks. In tbis country or abroad. to call at their 
offices, 001 Broadway. Examination of inventions, con_ 
sultatiOn, and advice free. Inquiries by mail promptly 
answered. 

Address. MUNN & CO., 
Publishers and Patllnt SoliCitors, 

S6\ Broadway, New York. Branch 01llce. Mr. F and 7th Streets. oppOSite Paten, O1I!ce Waah�on. D. U. 
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