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Inside Parre, each iUMe)'tion ... . ... 7 a cents a line. 
IIncl..: Paul'. each iUl'iel'tiuH ... � .. $ LOO ;L line. ' 

Ace u]' ute. IJegible. 
8izes of Dia]s fj a l ld 8 
iuclle"J!II, 
For sale by THE TRADE. 
Manufactured and Warrant
ed by the 

fAbnut eight words to a line.l 
��ngravings may head advertisements at the saml! rate 

per line, /'y rJW(l81f1'eF",nt. as the letter press. Adver
tis'rnents must be received at publication olfice as early 
as ThnTsday morning to appear in next issue. 
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:A"SABc[[S�O'Sl< 
Roofing, Building Felt, 

Steam Packings, BOiler Coverings 
Fire Proof Paints, Cements. Etc.

' 

, Samples and Descriptive Price Lists Free. ' 
II. W, JOHNS M'F'G CO., 87 MAIDEN LANE, N. Y, 

175 Randolph St., Chicago; 170 N. 41h St., Philadelphh. 

DHAIXAGK-A SERIES OF VERY 
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CAN Fl-1.:PPJ.EJ\IEX'l', No. 46N. Price 10 cents. To be 
had at this office and from all newsdealers. 

�ADIATURS' 
FOR STEAM QR HOT WATER HEATING �SEND FOR DESCRIPTIVE CATALOGUE7 
� B t..J N"-O¥,� 1'v1;P;.['J \...JF"AC"-:URED ev· 

A . A . G R �rF I N G  IRON cO.650 COMMUNIPAW AV, 
JE:RSE;Y CITY N J. 

Leffel Water Wheels, 
With hnpol"taut ImproveJnentl!l. 

11,000 IN SuCCESSFUL OPERATION, 
FINE NEW I'AMPHLE'l' FOlt 1885 

Sent free to those intel'ested. 

JAMES LEFFEL &: CO., 
Spl'i llgfieJd , Ohio. 

110 I�iberty 1St., N. Y. City. 

;po c::> 15lXTlCV:E 
IRON REVOLVERS, PERFECTLY BALANCED, 

Has Fewer Parts than any other lllower, 
P. H. & F. M. ROOTS, Manufacturers. 

CONNERSVILLE, IND. 
S. S. TOWNSEND, Gen. Agt"nCortland St" 9DeySe 
COOKE & CO., Selling Agts., 22 Cortland Street, 
JAS. BEGGS & CO., Selling Agts. 9 Dey Street, 

N'� yc::>��. 
SEND FOR PRICED CATALOGUE. 

'VVlW • .A.. �..A.��IS., 
.Jrovldeuc·(·. n.l.(PIlI"I� St.), Sixminutes'walkWestfromstation, 

Orhrinnl and Ouly nuilder of the HARRIS· CORLISS ENeINE, 
With Harris Pat. Improvements, from 10 to 1,000 H. P. 
Send for copy Engineer's and Steam User's I Manual. Ey oJ.W. Hili, M.E. PrlceSI.25. 

I 
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RUBBER BEL TINC, PACKINC, HOSE, 
AND ALL OTHER KINDS OF 

R..UBBER. G-C>C>DS, 
FOR 

MECHAN I C AL AND M ANUF ACTURING PURPO SES. 
l.'he Largest and Most Extensive Il1anufaCtlll'el's in Alnerica. 

THE DUTTA PERCH A AND RUBBER MFD. CO., 
New YOl'k, Chicago. San Francisco, "1'0I'outO. 

WORK SHOPS. 
Without Steam Power by using 
IJut1its of Barnes' Pat. Foot 
Powel' machinery can compete 
I"iith steam power. Saws, Lathes, 
Mortisers, rl'en()ner�, ]�ornlers, 
Etc, l'Seld on T l'ial. Metal 
_md wood workers send for 
JrieCH. Illustrated cataluguc 
:ree. 

\\. J'. ,,- J .,0. IJARNlcS CO., A ddre�s No.lU9g Main Street, Rockford, III. 

JV11. PAT�NT . 
;- ·::) JACKET KETTLES, 
.; ".;,� ,',' Plain or Porcelain Lineci�-'l'eRfeo to Too lb. II '1' pressure. Send for Lists. : 'I" JAMES C. HAND & CO., I 614and 616 Market St., PhiJadclphiu, Pa. 

�� ©'��\tt � IM(QJ�'�J � 
�TEEL WIRE Of�SCRIPTION @.>c:p-U 
234- W.29.ST. EVERY &:sTHlSPRINGS. NEWYORKGIIY 

SuPPLIES FROM ��Z<3r�T. OL=.A.� �.A.T:M� 
HYDRANT PRESSURE g ual allt p('(l in all cases, at low iiiiiPi!m�riiil1 
the cheapest powerknowD, cost, and in quantities from 5 
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Printing Pre8ses, Sewilll,11 Hotels, Asylums, HospItals, 
Machines in Hou::;e1wlds, Factories, ,,),1 ill s, Boilcl':4, 
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,\1 ills. �auHage Machines, OU!' Fi1�er8 are simpl� in 
]' e e d C ut t e r s ,  Electric 

I 
constructIOn and operatIon, 

Lights, Elevators, etc. It will I?tand any .prel?su,re, the 
needs little room, no tiring fjltermg materIal IS lmper
up, fuel. ashes, repairs, en- �shable, �nd can be clean.ed 
gineer, explosion, or delay, . In from five to twent"f mln
no extra insurance no coal utes, effectually removIng all 
bills. Is noisele��, neat, impurities from tJ:1e Jj---'�lter 
compact. �teady; will work bed. PlansandJl.peClficatIOns, 
at any pressure ot water ready for a In,�)(J,OOO gallon 
above 15 l b.; at 40 lb. pres- plant. Send forClreular stat-
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'l�HE N ElV ARli FI]JTEJtl�G (;()lllPA�Y, 
141 CO.\UIEHCB ST .. Xl';WAHK, N. J. 
-------------�-----

Stanrrarrr Thermometer Co" 
Peabmly, Mass. 

Gene-ral Agents, 
FAIRBANKO'1' 

SCALE HOUSES 
In all the principal cities of 

the U. S. and Canada. 

PHOTOGRAPHIO OUTFITS ���ra'\Wa��:"�.Af.: 
croscopes, 1'elesc9pes, Sp�ctaC:7e!, B(11;Ometer8, Thermome
ters. w. H. \\ .A IJlll�I .. "} .. \ &, ()C •• successorsto R .  

& J. Beck, Philada. Illus. Price List free to  any address. 

THE AMERI�AN�t�L TtL]PH�Nt ��I 
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. 18 6,787. 

'l'hetran�Illission of Speech by all known 
forms of Electric Speaking Telephones in

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 such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 

The Scientific American. 
THE MOST POPULAR SCIENTIFIC PAPER 

IN THE WORLD, 

Aluminum Bronze, Aluminum Silver, Aluminum Brass, 1" .. bllol ••• l Weeldy, fR.�O .. Yenr; �1.60 Six Meuth •• 

AND 

SILICON' B�C>N".zE, 
FURNISHED IN INGOTS, CASTINGS, RODS, OR WIRE. 

Our Malleable Castings can be made of over 100,000 pounds tem.ile strength, WiUl extraordinary power to with
stand corrosive influences, and unrivaled beauty of color .. Send for pamphlet. 
THE COWLES EI,ECTltlC SMELTING AND AI,UMINUl\I CO., CLEVELAND, O. 

HARRISON CONVEYOR! 
Ha!3fing Grain, Coal, Sand, Clav, Tan Bark, Cinders, Ores, Seeds,&c. 
J;i���.1 BORDEN, SELLECK & CO"fMa��,�'i,rsJChicago, III. -----------------------------

CURE f��EDEAF 
reck's Pa.tent Improved. Cushionell Ear Drums 
PERFECTLY RESTORE THE HEARING. 
and perform the work of the Natural Drum. Always 
in position, but invisible to others and comfortable 
to wear. All Conversation and even whispers heard 
distinctly. We refer to those using them. Send for 
illustrated book with testimonials, free. Address,.I". 
lIISCOX, 853 Broadway, N. Y. Mention this paper. 

MAGIC lANTERNS 

This unrivaled periodlCal, now in its ('tHIf).' .. lh'st year, 
continues to mail1tain its high rClllltaLi()Jl for excellence, 
and enjoys the largest circulation ever attained by any 
scientific publicat.ion. 

l'Jvery nuiliber eOlitiilTfs-�� t� �os. poautlful1y 
printed, elegantly illustrated; it presents -i'n-pop-u:ar 
style a descriptive recl)rd of Ule most novel, interesting, 
and important advances in Science1 Arts, and Nlanufac
tures. It shows t.he progress of the World ill respect to 
New Discoveries and Improvements, embracing l\1achin
ery, Mechanical Works, Engineering in all branches. 
Chemistry; :Metal1urgy, Eiectricity, l..ight, Heat, Archi
tecture, Domestic Economy. Agriculture, N atural His
tory, etc. It abounds with fresh and interesting subjects 
for discussion, thought, or experiment; furnishes hun
dreds of useful suggestions for bUBiness. It promotes 
[ndustry, Progress, 'rllrift, and Intelligence in every 
community where it circulates. ' 

The HCIK�TTI<'IC AMERICAN should bave a place in 
every Dwelling, Shop, Omce� School, or Library. Work
men, Foremen, Engineers, Superintendentsj Directors, 
Presidents, Officials, Merchants, Farmers, Teachers, 
]�awyers, Physicians; Clergymen, people in every walk 
and profession in life, will derive benefit from a regular 
reading of THI!; SCIE:\'TIFIC AMmHICAN. 

Terms for the United States and Canada, $3.20 a ye3r; 
$1.60 six months. Specimen copies free. Remit by 
Postal Order or Check. 

ltlUNN & CO., l'ubli.bers, 
361 Broadway. New Yorl •• STEAM C.'I.'/'AJIAIL\N MAY BAl{-

!
1 rett.--Plnns and speciflcationn of the catllm'tran -;\tlay Aml STI;REC;:>PTICONS, all prices. Views Illustrating 

Barretl,a family el'ui�iug boat built for use<O�l ri�{'l''-l : eV��A����:�!J?\j��.\��·(�� ;(���i�IJ]I�J;J�aj,��1: Also, and laken. ConstructIqn of hulls. deck bea.ms .m:IiD I Lanterns for Home Amilsenwllt. 136 page Catalogue frN!. Scientific American Supplement. �:��e�PP�6IlGi�!�' ��]����:;��,�,[�o�;ii������' �'JI\tj�LI�� McALLISTER, Mfg. Optician. 49 Nassau St., N. Y. 
ME:"OT. No.4" .!. Price 10 cents. To be had at this 
office and from all newsdealers. 

"VULCAN" 
CIl"hiolled Hammer. 
Steel Helve, Rubber Cushions, 

'J'lWESQUARR };US'l'ICIlI,{}W 
Full Line of Siles. 

'V. I'. DUl'iVAN & CO. , 
Uellefoute IJa •• l;. �. A. 

PATENTS. 
MESSRS. MUNN & CO., in connection with the publi- i 

cation of the HCIK�TU'IC 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
aration of Patent Dra,wings, Specifications, and the 
prosecution of Applications for Patents in the United. 
States, Canada, and ]'oreign 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
signments, Rejected Cases, lIints on the Sale of Pa_ 
tents, etc. 

We also sHnd, free of charge, a Synopsis of Foreign Pa
tent IJaws, showi� the cost and method of securing 
patents in all the principal countries of the wor1d. 

IU:UNN & CO., SolicUors of Patents, 
361 Broadway, New York. 

BRANCH OFFlCE.-Corner of F and 7th Streets,): 
Washlngton, D. C. 

Patents Bought and Rold. Send date, number, lowest 
price, and all particulars to H. W. BOOTH, Detroit, lVlich 

Por�TF.RS foJ' Users of Steam Pumps. 
Van Duzpn'liil Pnt"llt Steam Pump \ Hot orCol:1, � Is Can Pump, Sandy or �m p�re Efficient I I Wateror Llq Ulds. . 'I Has n 0 moving parts. consequently no 

wear, no repairs no trouble. Purcha,lolers 
assume no risits. as we guarantee ('-very 
Pump. Above comparison with Jet 
Pumps, Ejectors. etc .. made of Iron. 
Pa�����b�;
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and send �9.,� �atrilfZE�f ��l�:.l,rilr.�i;: Cincinnati. O. 

___________ THE SCIENTIFIC AMERICAN SUPPLEl\H;NT is a sepa-
rate and distinct publication from 'rHI'; SCIE1'TIFIC AM
ERICA N. but iEt uniform therewitb in size, every number 
containing sixteen large pages. TH)] SClJi�NTIFIC A.\I
ERICAN SUPPL1':�'lJo:�':L' is published weekly, and includes 

�.;:;�� QUICK AT FIGURES. Pricec'�;;;;i!:�1;:�� .. ·--The Woodbury Company,Boston, Mass.-
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Biolog'y, Geology, l\Iinel'alogy, Natural History, Geo
gJands or packing; and is a lock-up valve. �raphy, Archooology. Astronomy, Chell1ist.ry,Ei-ectTICify. 

CURTIS A Light. Heat, �lechanical Engineering, Steam and Rail-STE M TRAP way Engineering, �1ining, Ship Building, Marine En-
Has ,main valve {)u,tsirZe and air valve gineering, Photography, Techhnology, Manufacturing 

in&'ide. Industr1es, Sanitary Engineering, Agriculture, Horti.-
CP]-t'J�IS H E(; [J LA 'ron en., culture, DomestlC Economy, Biography, Medicine, etc. 

a4 Heverly �[., Bostou, III ass. A vast amount of fresh and valuable information per----------
------;;- taining to these and allied subjects is given, the whole 

• I profusely illustrated with engravings. 
:l The most important En(lineering Wrn"ks, Mechanisms. � and Manufactures at home and abroad are represented 

and described in the SUPPLEMgNT. 

� : C::!�:��:.O�h: y:�T;'�:l��::�:;�;����������:�e: ��� 
E; II El{ICAN and one copy of the SUPPLI�MmNT. both mailed � I for one year for $7.00. Address and remit by postal 
� order or check, S lllUNN & Co .. 361 Broadway, N. Y., � Publishers SCIENTIFIC AMEI<1CAN. 

ti.3 '1'0 Ifol'eian SUbscI'ibel·s.-Under the facilities of 
rd the Postal Union. the SCIE1\TIF'IC AMERICAN is now sent 
co by post direct from New York, with regularity, to sub� scribers in Great Britain. India, Australia, and aU other 

JENKINS BROS.' VALVES .. 

British colonies i to France, Austria, Belg1um, Germany. 
Russia, and all other European States; Japan. Brazill 
Mexico, an(].·all States of Central and South Ameri(�a. 
Terms, when sent to foreign countries, Canada excepted, 
$4, golj, for SCIENTIFIC A:\-li':RICAK, one year; $9, gold. 
for both SCIENTIFIC AMERICAN anrl S(,PPLEMli:�T for 
one year. This includes postage, which we pay. Remit 
by postal order or draft to order of 

Gate, Glebe, Angle, Cheek, and Safety. 
MANUFACTURED OF BEST STEAM METAL. 

The Jenkins Disks used in these Vttlves are manufactured under our lBSO Patent, and will stand 
200 lb. steam-pressure. 

To avoid iUlposition. see that valves al'e stamped "Jenkins Bros." 

JEN'�XN'S :a�OS •• 
'1 John Street. New York. Send forPrlceT,j.t "A," 19 .KlIbyl'!treet, fl08tOll, 

© 1885 SCIENTIFIC AMERICAN, INC 

MUNN & CO.,361 Broadway, New York. 

PRINTING INKS. 
'
T

HE "SCientific American" is printed wlth CHAS· 
E,.'i[EU JOHNSON &I CO.'S INK. Tenth and LOIn 

bard ste. Phila .. and 47 Rose St .• opp. Dnalle St., N, Y. 


	scientificamerican10031885-222

