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Inside .·nue, each iUSel"lion - - - 7:i cents a line. 
Back PIla-e, encb insertioll .. .. ..  $1.00 It line. 

r A bnut eight words to a line. , 
lmgravings may head advertisements at the same rate 

per line. by measurerr-<nt, as the letter presh. Adver
tisements must be received at publication Qjfice as early 
a8 Thursday mQrning to appear in next issue. 

STAr. HACK SAW 
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here i8 something which will l lot disappoint you. It 
will cut iron as other saws cut wood. One blade. with
out filing, will saw off a rod of half-inch iron one hun
dred times. The blade costs five cents. Files to do the 
same work would cost ten times as much. 

Men in every calling will have them as soon as they 
know about it. We guarantee full satisfaction in all 
cases. One nickel-plated steel frame and twelve saws 
sent by mai\ prepaid on receipt of $1.50. Hardware 
dealers will ftirnish them at the same mice. 

Millers Falls Co., 
'14 Chambe¥B St., New Yo¥k. 

SANITARY EXAMINATION OF DRINK-
ingWater.-By Prof. E. R. Angell. The odor of water. 
and how to detect It. Tests and their app ications. 
Nitrates and Nitrites. Lead and iron. Test for lead. 
Tests for organic matter. A valuable paper. Contained in SCIE"TIFIC AMERICAN SUPPLEMENT. No. 4ti�. 
Price 10 cents. To be had at this office and from all 
newsdealers. 

"itutifit jtutritau. [NOVEMBER 14, 1885. 

PATEN
.
T R�:I�D :l!ONf!�H �!��� BELTING. d��;:��;;':�::��" 

SpeCIally adapted Cor PAPER MILLS, SA W MILLS, and M 614 and 616 Market St., Philadelphia. Pa. 
THRESHING MACHINES. TELESCOPES Sp,,, .. l,, Ba ........... , TM .............. . PhotogrllJ'iiC O.dfi" lor ..1m""" 

THE CUTTA PERCHA and RUBBER MFC CO Qpera l>lasses,Microscopes. W.H.WA I.MlSl,EY 
• ., & co. successors to R. & J. Beck, Philadelphia. 

New York, ChicR.J(o, San Francisco, Toronto. I13!rIllustrated Price Hst free to any address. 

HIGH EXPLOSIVES FOR WAR PUR· poses.-A paoer by Prof. C. E. Munroe, U.S.N.A. dlscusslnl( some recent experiments on the use of high exp}oslves for war purposes. Contained in SCfE:NTIFIC 
���:1';.��t�Ki���C'!�i.� fi'o'i. :t7:';ws��a'i�r!? 
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Rider's New and Improved 
COMPRESSION 

Hoi Air Pnmpin[ En[ine 
New and Improved Desill"ns. 

INTERCHANCEABLE PLAN 

THE BEST STEAM PUMP. 
Van Duzen's Patent �team l'omp. 

Incomparable in cbeapness and em
clency. Needs no care or skill; cannot 
get out of order; has no moving parts. 

A !'I"pe)'inl' Fire Pump. 
Instantaneous and powerful, ever ready. 
Available, wherever steam pressure ca.n 
be had. for pumping any kind of liquid 
r,:ot, cold. sandy.tmpur
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State for what purpose wanteo and send for Batalogue 
of h Pumps." Van Dnzell &; Tift, UincionRti, o. 

ICE·HOUSE AND COLD ROOM.-BY R. 
G. Hatlleld. With directions for construction. Fonr 
engravings. Contained in SCIENTTFIO AMERICAN Sup
PLEMENT, ii9. Price 10 cents. To be had at this office 
and of all newsdealers. 

ELECTRIC LEATHER BELTING the best and most reliable Belt ever 
SCmEREN & 60.. 47 t�t;r';

d
����';t. ��

e
Y��k?ftart-1i 

Street, Philadelphia; 36 Federal Street, Boston. 

SPRING MOTORS.--DESCRIPTIONS 
of various spring motors for vehicles. Cole's car pro. 
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Other motors. Illustrated with 4 engravlnlls. mntained 
in SCIENTIFIC AMEHICAN SFPPLEM1';!-;T, No. 413. 
Price 10 cents. To be had at this office and from aU 
newsdealers. 

TH� AM�nI�AN ��LL T�t�PH�N� ��. 
95 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. MANUFACTURED BY 

���.?t!�!n�ratf2�0��!-J:�;of!e����T�F�� DELAMATER IRON WORKS, 
AMERICAN on the question of the s

R
eed of ice boats, de. C. H. DELAMATER"" Co., Proprietors, 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish
ed by it or its licensees responsible for sllch 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 

ra�r:2't�\!'! l1.o"w wt::g :��h
l�:gp�I:�h\��elf{::frJ�� I No. lti CORTLANDT ST., NEW YORK. N. Y. 

with 10 explanatory diagrams. Contained In SCIENTIFIC And 40 Dearborn Street Chicago, III. 
AMERICAN 8FPpr�l<Jl\1ENT. No. 214. Price 10 cents. To 
be had at this office and from all newsdealers. 

WORK SHOPS . 
Without Steam Power by using 
outllts of Barnes' Pat • .lfoot 
Powel' machinery can compete 
with steam power, Saws, Lathes, 
Mortisers, 'l'enoners, Formers, 
Etc. !'Iold on To·ial. Metal 
and wood workers send for 
prices. Illustrated catalogue 
free. 

W • .1<'. do: JNO. nAltNES (10., 
Address No. 1999 Main Street, , Rockford, Ill. 

THERAPEUTICAL EFFECT OF THE 
Internal Administration of Hnt Water in the Treat
ment of Nervous lliseases.-By Ambrose L. Ranney, 
M.D. Rules for administration . The elfects of the 
treatment. Theory of the action of hot water. Points 
in its favor. Conclusions. Contained in SCIENTIFIC 
AMERICAN SIJPPLEM"NT, No. 46!J. Price 10 cents. To 
be had at this office and from all newsdealers. 

WIT 11 ERBY, RUUU & RICHA llDSON. Manufacturers 
of Patent IV oodWorking �Iachjnery of every descrip
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Ball & Co" Worcester. MaRS. Send for Catalollue. 

It W.�JOHNS' 
*SAB'EES=rO'S� 
Roofing, Building Felt, 

Steam Packings, Boiler Coverings, 
Fire Proof Paints, Cements, Etc. Samples and Descriptive Price Lists Free. 

H. W. JOHNS M'PG CO., 87 MAIDEN LANE, N. Y. t 75 Randolph St., Chicago J 170 N. 4th St., Philadelphia. 

,;v D/I[. .A.. JEiI..A.::Et.:E!I. XIS, 
l'rovlde.l(·e. n.ldPnrl,; St..) Sixminutes'walkWestlromstatioD. 

O)'llI"innl aDd Only nullde)' of .he 
HARRIS-CORLISS ENCI NE, 
With Harris' Pat. Improvements, from 10 to 1,000 H. P. 
Send for copy Engineer's and Steam User's 
"B':";::�::'���P!� .I. w. Hill, M.E. Price S 1.25. 

PATENTS. 
MESSRS. MUNN & co., In connection with the publi

cation of the SCIENTIFIC AMERICAN, continue to ex .. 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had forty years' ex
perience, and now have unequaled. facilities for the prep
arfttion 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, Reissues. Assignments. and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charge. on application. con
taining full information about Patents and how to pro
cure them; directions concerning Labels, Copyrights. 
DeSigns, Patents, Appeals, Reissues. Infringements, As .. 
slgnments, Rejected Cases, llints on the Sale of Pa
tents, etc. 

We also send, free of charge, a Synopsis of Foreign Pa
tent I.Jaws, showing the cost and method of securing 
patents in all the principal countries of the world. 

MUNN &; CO., Sollcitors of Paten's, 
361 Broadway, New York. 

BRANCH OFFICES.-No. 622 and 624 F Street. Pa. 
cillc Building. bear 7th Street, WashiHgton. D. C. 

HYDROPHOBIA.--A PAPER BY DR. 
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MODEL and 

L 
Send for Cirtnlars. XPERIMENTA C.E.Jones&Bro. 

-A- CINCINNATI, O. 
WORK SPECIALTY. (Mention this Paper" 
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AND FINE GRAY IfloN ALSO STEEL 
ALLEb - 1-E:: / C�STINGS FfI�� SPECIAL TERNS 

S DEVLIN ll( CO " f��,����r, JAPANNI�t� ;;;( 
_ .J THQMII: LEHIGH AVE l!( AMERICAN ST PHllA � S 

Aluminum Bronze, Aluminum Silver, Aluminum Brass, 
AND 

SILICON' BR.ON'ZEl, 
Furnished In Ingots and (:astlogs. Rods and Wire Made to Order. We have no Sheet Metal. 

Our Malleable Castings can be made of over 100.000 pounds tensile stren/rlh, with extraordinary power to with
stand corrosive influences, and unrivaled beauty of color. �end for pamphlet. 
THE COWLES ELECnaC SMEL'l1:NG AND ALUMINUM: CO., CLEVELAND, O. 

I C E R E F R I G E RAT I N G and Ventilating Machines' 
. Jarmans Patent. YORK . . iUFG. CO., YOl'k, Pa. 

ECONOMIC MOTOR cO.'S 

GAS ENGINES. 
Best in prinCIple, workmanship, and materials. 
An unequaled small Motor adapted to all uses. 
flSimple, �nfe, Econolnlcal, DIII'able. 
Four sizes: 1 H. P., � H. P., 1 man power, and a Sewing Machine Motor. 
Send for Circulars. 

ECONOMIC MOTOR CO., 

� .:< ! /� rTIGHT&SLACKBARRELMACHINE�Y '€� ,I ccJl..'J A SPECIALTY D'�� �<: ... ��:: JOHN GREENWOOD &CO ROCHESTER N,Y 

ICE-BOATS - THEIR. CONSTRUCTION 
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construction. Views of the two fas�est Ice-salling boats 
n�ed on the Hud n river In ... inter. By H. A. HtJrsfall. 
M.E. Can In SCIF.NTlFTC AMEBICAN 81.'PPLE-
MENT, 1. e number also contains the ru1es and 
regulat.lons for e formation of ice-boat clubs. the sall
ing and management of ic .... boats. Price 10 cents. 

9 CORTLANDT STREET, NEW YO 

MENTAL CONTAGION IN INEBRIE
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SOPPLEMENT, No. 474. Price 10 cents. To be had at 
this office and from all newsdealers. The same number 
g�n.t�����1 �EI':�Hu�s 'J.���u�oR;; rg ����:
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EVAPORATING 
Fun treatise on Improved methods. yields. prollt§..Jlrlces 
and generaJ statistics, .,·REE. 

AMERICAN MAN'F'G CO. 
P. O. BOX R. WAYNESBORO. PA. 

FRUIT 

roE-H OUS E AND REFRIGERATOR. 
Directions and Dimensions for construction. with one 
illustration of cold house for praservlnll fruit from 
season to season. The air Is kept dry and pure through
out the year at a temperature of from 34° to 36°. COn-. 
tainedin S(,IENTIFIC AMERlOAN SUPPLEMENT No. 116. 
Price 10 cents. To be had at this office and of all news. 
dealers. 

p"�'T'ENrr COLD ROLLED 
'" SHAFTING. 

Tbe fact that this sbafting has i5 per cent. greater 
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We are also the sole manufactUrers of the C Il:L F.BRA'I'KD 
COLLI:\, S' P.� 'I'.COUPLI XG, and furnish Pulleys, HRll

a
ers, 

:��llg�tl�� �o
st aIJ'Jf\-1F.� .:ti1'trG �{L1'kM�b'::.tl�".J, 

on 
. Try Street. 2d and 3d A venues, Pittsburg, Pa. 

Corner Lake ."d Canal Sts .• Chienl'o, lll. 
117' Stocks of this shafting in store nnd for sale by 

FULLER. llANA & FITZ. Boston, Mass. 
Geo. Place Machinery AQ'encv.121 Chambers St .• N. Y. 

Trenton
· 

Iron Co. SHOEING HORSE8.-ABSTRACT OF A 
WORKS and OliFICE,'l'R�;N'l'ON, N. J. paper by Secretary Russell. of the Massachnsetts State 

New York Office-CoOPER. HEWITT & CO .• 17 Burling Board of Agriculture,l!'lvlng somevaluubJe hints on the 
Slip. Philadelphia Office-21 North Fourth Street. Chi-l proper method <:f shoemg horses. CO!'tam,ed In SeIEN-
cago Office-I!16 I.ake Street. ¥t�� Ah��

R
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cents. 

The Best in the World. 
We make the Best Pa.ckinll that can be made regardless 

of cost. Users will sustain ns by calling for the "JEN
KINS STA.NDARD PA()KING." 

Our U Trade Mark'1 is stamped on every sheet. None 
genuine unless so stamped. 117' Send for Price List" B." 

JENKINS BROS •• 

71 JolmStreet. N. Y. 79 Ii lIby iilnePt, ROM10D. 

The Scientific American. 
THE MOST POPULAR SCIENTIFIC PAPER 

IN THE WORLD. 
rubll.l.ed Weekly, IJ8.20 n Yenrl $1.60 Six Mentl ••• 

This unrivaled periodical, now in its forty-first yeaI', 
continues to maintain its high reputation for excellence, 
and enjoys the largest circulation ever attained by any 
scientific publication. 

Every number contains sixteen larlle pages, beautifully 
printed, elellRntly illustrated; It presents In popu!ar 
style a descriptive record of the most novel. interesting, 
and importilnt adfffinces in Science,. A rts, and Manufac
tnres. It �ows the progress of the World in respect to 
New Discoveries and Improvements, embracing Machin
ery, Mechanical Works, Engineering in an branches, 
Chemistry. Metallurgy. Electricity, Lillht. Heat. Archi
tecture, Domestic Ec�homY1 Agriculture, Natural His .. 
tory, etc. It abounds with fresh a. .. d interesting subject s 
for disCUSSion. thought, or experiment; furnishes hun
dreds of usefnl snf/gestions for buslne.s. It promotes 
Industry. Progress, Thrift, ·and Intellillence in every 
community where It circulates. 

The SCIENTIFIC AMERICAN should have a plaee In 
every Dwelling. Shop, Office, School. or J.lbrary. Work
men, Foremen, Engineers. Superintendenta, Directors, 
Presidents, Officials, Merchants, Farmers, Teachers, 
Lawyers. Physicians, Clergymen, people In every walk 
and profession In life, will derive benellt from a ..egular 
reading of THI� SCIEl"TIFIC AMERICAN. 

Terms for the United States and Canada. $3.20 a year; 
$1.60 six months. Specimen copies free_ Remit by 
Postal Order or Check. 

IlHJNN �& CO., Publlshe1'8, 
361. Broadway, New YOl·k. 

'Z'�x:m 
Scientific American Supplement. 
THE SCIENTIFIC A,mRICAN S .J LEM"NT I. a sepa-

rate and distinct publication fro -" SCIENTIFIO Alt-
ERICAN. but is uniform there In si�eVery nnmber 
containing sixteen larjfe page THl< IE ·TIFIC AM
ERICAN SUPPLI<MI'NT is pubh ed weekll ,Tnd iucludes 
a very wide range of conten It present," fhe most re-
cent papers by eminent wrl in all the P�3lpal de-
partments of Science and Useful Art�s • enc 'braCing 
Biology. GeolollY. Minel Y. Natural story, ... .Geo-
IIraphy, Archreology.Ast . y.Chemlstr ,Electrlcit1'.,.-. 
Light. Heat, Mechanical meerlng. Steam and Rail_ 
way Engineering, Mini hil' BUilding, Marine En_ 
gineering. Photography, chhnology. ManufactUring 
indnstrles. Santta;y E eeri.ng, Agriculture, Horti
culture, Domestic Econ y, BIOgraphy, Medicine, etc. 
A vast amount of fresh d valuable Information per
taining to these and al . subjects Is given. the whole 
profusely Illustrated eDgr�vlngs. 

The most important oinee'rlng Works, Mechanisms, 
and Manufacture· '. ·me and abroad are represented 
and described in , PPLEMENT. 

Price for the f .EMlINT for the United States and 
Canada. $5.00 a ei! r one copy of the SCIENTIFIC AM
ERICAN and On�8j of the SUPPLI'MI<NT. both mailed 
for one year k . .00. Address aDd remit by postal 
order or check(ln-" 

IlIUN' ,Co". 361 Broadway, N. Y., 
Pnbllshers SClr--.,·IC AMEItICAN. 

To .ltol"elll";e . sc)·ibel" •• -Under the facilities of 
the PostallJn1Co( e SCIENTIFIC AMICRIOAN is now sent 
by post dlretj'" . N�w York, with regularity, to sub
scribers in t;l.., tam. India. Australia. and all other 
British COIO·'� 0 France, Austria, BelgIum, Germany, 
Russia. anf ther European States; Japan. IlrazU, 
Mexico ar' �tates of Central and South AmeripAo 
Terms, �]:r -tP-t to foreign countries, Canada excepted, 
$4, gOl:l. f. �"TIFIC AM I"RICA". one year; $9, gold, 
for both t/� FIC AMERICAN ani SI'PPLEMENT for 
one yea�.? Includes pcstage ... hlch we pay. Remit 
by postf�3- or draft to order of 

'Jl!£UNN & CO., 361 Broadway New York 11" 1 .  PJt'<>e�TING INKS. 'fH.· )entlfic American" is printed with CRAS. 1 I fOHNSON & CO.'S rnK. Tentb and Lom '>ard ·'ll'JAoIJa .. and 47 Rose St., opp. Dna.ae St., N. Y. 
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