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��Si'mperfect surface. ment, as the letter press. Advertisements must be In Valves having ground or metal seats, should sand ur grit get upon the seat, it is impossible to make them This Company owns the Letters Patent 

granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

received at publication 0 ffice as early as Thursday morn- tight, except by regrinding, which i� expensive if done by �and, and if do�e by machIne soon wears out the valve, fng-to appear in next issue. and in most cases they have to be disconnected from the pIpe�, often costmg more than a newvalve. The Jenkins 
Discs used in these valves are manufactured under our 1.s80 patent, and will stand any pressure of steam, oils, or acids. 

JENKINS BROS.,71 John St., N. Y.· 105 Milk St .. Bo.ton: 1:3 So. Fourth St., Phila.· 54 Dearborn St., Chicago. 

FIRE AND WATER-PROOF BUILDING FELT, 
FIRE-PROOF PAINTS, STEAM PACHINGS. BOII.ER 

COVERINGS. ETC. 
Samples and descriptive Price List free by mail. 

II. W. JOIlNS ld'F'G CO., S7ldAIDEN LANE, N.1. 
THE GREAT AQUEDUCT OF NE W 
York City.-Lengthy and very complete account of the 
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tained in SCIE;':TIFIC AMERICAN AUPPLEMEXT, ��o. 
:i;;Sand ;)till. Price 10 cents each. To be had at this 
office and from all newsdealers. 
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THE ECLIPSE OF ALGOL, WITH THE 
latest Determinations of its Distance and Dimensions, 
-By Royal B. Hill. An interesting account of recent 
stndies ofttle variations in intensity of the star Algol, 
with It di.scusslon of its orbit and that of its satellite, 
How a cardboard model of the phenomena of its eclipse 
may be made. \\ ith 8 figure8. Contained in SCIENTIFIC 
AMEH.ICANSUPPLEMENT. No. 5�8. Price 10 cents. To 
be had at this office and from all newsdealers. 

SINKING MINE SHAF'rS.- DE­
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ings. Containt-!d in SCIENTIFIC A.\:1EUICAX SUPPLEMENT 
No. ;):J7. Price 10cents. To he had at this office and 
from all newsdealers. 

...... �� POIN'rERSfor Users of Steam Pumps. Van Duzen'. Patent Steam Pump \ Hot or Col:!. I Is Can Pump I ��� g� f��?J; 5 Efficient. 
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assume no risks. as we guarantee every 
Pump. Above comparison with Jet 
Pumps. Ejectors, etc., made of Iron. 
Demand this Pump of your dealer and 
take no cheap substitute. We make Ten 

Sizes. Prices from $7 to $75. Ca
E
acities from 100 to 
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VAN UU�EN & TI�h,. Cincinnati, O. 

THE SIEGE OF. ALEXANDRIA BY 
Julius Cre�ar.-By Rear. Admiral Serre, of the French 
Navy. -The situation of a�cient, as compared with 
modern, Alexandria. Cresar's account of the siege of the 
city. Deductions to be drawn from the account. inus­
trn.ted with one engraving and two map.';, Containe(1 in 
�(,IE�TIFIC AM}l�RICAN SITPPLE.MtJ;'\'I'. No. �)06 . F rice 
10 cents. To· lie had at this office and from all nows­
dealers. 

Chandler Sa Farquhar, 
177 Washington St., 

BOSTON. 

Agents for Fay's" Yankee" CALIPERS 
AND 

Barnes' Foot Power Machinery, 
AND DEALERS IN 

DJathinists' Supplies of Every Kind. 
Send two stamps for illus. catalogue. 

ORNAMENTAL DESIGN, PRINCI­

Mention this paper. 

Ajax Anti-A'cid Metal. 
We guarantee 100 per cent longer service than ordi­

nary composition metal and our priCes are reasonable. 
HARRISON BRO'l'HERS & CO., 

MA.NUi' ACTURERS OB 
WroTE LEAD. COLORS AND CHEMICALS. 

OFFICX8: {�����:�:l'i'3��l��: S�;:!:.s Ferry Road. 
PHILADELPHIA, April 21st, 1887. 

AJAX METAL co .• !l040 No. lOth St., City Gentlemen: Your favor of the 14th ir.,;t. is at hand. In answer to your question I have to say that we bad your anti-acid me'al bibcock on our acid pipe, through which a constant stream or chamber acid 
�h:ter��n:�?�� 1�� :::-:�����;�n:e:c��it::���r�s�heth���f. t[ lhin\ that you will have a perfect rig-bt, therefore, to recommend this metal Jor R!S���il�o:��� in cOnnectiol! WithC.c�lK;�ER, Supt. 
Manufactured by Ajax Metal Co., PhIladelphIa. Pa. 

ALKALOIDS AND OTHER CRYSTAL­
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Contained in SCIENTIFIC AMERICAN SUPPLJ:;MENT, No. a4.j. Price 10 cents, To be had at this office and from 
all newsdealers. 

Ainsworth's Patent Improved 
BELT CLAMP. 

This clamp is light and strong; 
a pair will last a lifetime i are 
made of t.he be�t cast steel. No 
tool or wrench is needed, as it is 
complete in ib�elf. Can be used 
on any size belt, from one inch 
to size of clamp. E. Ainsworth, Mfr., 

829 Washington St . ,  
Wilmingt.on, Del. 

COMPRESSED AIR FOR TRAMWAYS ' 
-A paper by Norman Selfe, diSCUSSing the comparative 
merits of compressed air under high and low pl'eRRUres, 
as a motive power for street cars. Contained in Se-IE;\:­
TIFIC AMEHICAN SUPPLEMENT, No. aoi3. Price 10 
cents. 'ro be had atthisofficeand from all newsdealers. 

AGENTS WA"TED (l"arnples FREE) for 
])r. �cott'H beautiful 11:lecU'ic (;01'­
setfilil, K"IISbf's, Heir"" Etc. No 

risk, quick sales. 'l'erritory given. satisfaction gparan­
teed. nu . • SeO'!"!', 843 B"ondway, N. Y. � 

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

WITTIERBY, RUGG & RICH A ltDSON. Manufacturers 
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COLORS. COMMON AND POISONOUS. 
-A table showing the composition of some of the pig­ments in common u�e, with a classification of the latter 
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fo cents. To be had at this ottica and from all newadealrs. 

THE TEST OF THE ROADS 
FOR TEN YEARS, 

By the majority 0 f American riders 
of first-class machines, proves the COLUMBIA 

BICYCLE & TRICYC LES 
SUPERIOR TO ALL OTIIERS. 

�THE-

THE SCIENTIFIC AMERICAN ARCHI-
Illustrated catalogue sent free. 

POPE MFG. CO., Boston, NewYork,Chicago, Hartford. 
TECTS' AND BUILDERS' EDITION is issued 
monthly. $2. 50 a year. Single copies, 2 5  

CONCRETE.-BY JOHN SLATER, B.A. cents. Forty large quarto pages, equal 
-A paper on the means to he adopted in order to render to about two hundred ordinary book buildings stable, and on the use of concrete 8S a mate . • . rial for that purpose. Early uoe of concrete as a build- ! pages; formIng. practIcally, a large and ing material. Value of concrete. Materip.ls of which . M . f . 
conorete is coo:n

y
oseu. cement concrete. London Con- splendid agaz1ne 0 ArchItecture, 
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ts. To be had at this office and from all and with fine engravings ; illustrating 

the most interesting examples of modern 
STEAM ENGINES. Architectural Construction and allied 

Horizontal and Vertical. 
Dredgi ng Machine.'y. 
Flour. J�OWdCT, Slntf' ·and 
Flint lllllllUachinel'Y, Tllr­
bille Water Wheels. 
YorkMfgOo.,York.Pa. U.S.A. 

AIR. PURWICA TION OF. - BY D. 
Prince, M. D. An experimental study in reTation to the 
removal from the air of the dust or partiCUlate materIal. 
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subjects. 

HARRISON CONVEYOR! 

A special feature is the presentation in 
each number of a variety of the latest 
and best· plans for private residences, city 
and country, including those of very 
moderate cost as well as the more expen­
sive. Drawings in perspective and in 
color are given, together with full Plans, 
Specifications, Costs, Bills of Estimate, 
and Sheets of Details. 

Architects, Builders, and Owners will 
find this work valuable in furnishing 
fresh and useful suggestions. All who 
contemplate building or improving homes 
or erp-cting structures of any kind, havG 
before them in this work an almost end­
less series of the latest and best examples from 
which to make selections, thus saving 
time and money. 

Ha::i3fmg Grain, Coal, Sand, Clay, Tan Bark, Cinders, Ores; Seeds,&'c. 
(,�������.I BORDEN, SELLECK & CO.'�M .. ��,},�}Chicago, ilL 

TES T RECORDING APP ARA TUS.--
Description, by J. H. Wicksteed. of a new testing ma-
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Cont.ained in SCIlI;NTIFJC AMERICAN SUPPLEMENT, No. a!l�. Price 10 cents. To be had at this office and from 
all newsdealers. 

USEFUL BOOKS. 
Manufacturers, Agriculturists, Chemists, Engineers, Me­

chaniCS, Builderli, men of leisure, and professional 
men, of all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than fifty 
different subjects, has just been published for free 
circulation at the office of this paper. Subject.s clas­
sified with names of author. Persons desiring a 
copy, have only to ask for it, and it will be mailed to 
them. Address, 
MUNN & CO., 361 IIroadway, New York. 

A SYNOPSIS OF ALL THE KNOWN 
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M.D. Contained in SCIENTIFIC AMERICAN SUVPLE­
ME;'\T, Nos. :i1 a and :it6. Price 10 cents each. �o be 
had at this o:ffi.ce and from all newsdealers. 
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prices. Address S EMERSON, S:lIlTH &: ()(). (Ltd.), 'S 
Beaver Falls, Pa. 

To Business Men. 
The value of the SCIENTIFIC AMERICAN as an adver­

tising medium cannot be overestimated. Its circulation 
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ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more th�n to see his advertisement in a printed news­
paper. He wants circulation. This he has when he 
advertises in the SCIENTIFIC AMERICAN. And do not 
let the advertising agent intluence you to substitute 
some other paper for the SC'IENTIFIC AMERICAN, when 
selecting a list of publications in WfJtcfi yuu deCIde It is 
for your interest to advertise. This is frequently done, 
for the reason taat tne agent gets a larger eommisslOn 
from the papers having a smull Circulation than is allow­
ed on the SCIENTIFIC AMERIC'AN. 

For rates see top of tlrp.t column of this page, or ad­
dress lUUNN & CO., Pnblisl".rs, 

361 BroadWay, New Y01')<. 

Many other subjects, including Sewer­
age, Piping, Lighting, Warming, Venti· 
lating, Decorating, Laying Out of 
Grounds, etc. , are illustrated. An ex· 
tensive Compendium of Manufacturers' 
Announcements is also given, in which 
the most reliable and approved Building 
Materials, Goods, Machines, Tools, and 

. Appliances are de�cribed and illustrated, 
AN IMPROVED ARMY FILTER-DE- with.adaresses of the makers, etc. script ion of a very effective pC'rta ble filter, devised by . 
Mr. Mailmen for army use. hut likewise adapted for the" The fullness,· richness, cheapness, and use of wine and spirit merchants and brewers, and for 
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I'lli:�i�;l���I�li."��'i-I.nl\�: conv�ence of this work have won for it 

436. Price 10 cents. To behad at this officeand from the_ �argest Circulation of any Archi­
all newsdealers. 

tectural publication in the world. Sold 

Address JOHN A. ROEBLING'S SONS, Manufactur­
ers, Trenton, N. J., or 117 Liberty Street, New York. 

Wheels and Rope for conveY Ing power long distances. 
Send for circular. 

by all newsdealers. 

MUNN & CO., Publishers, 

361 Broadway, New York. 

Building Plans and Specifications. 
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upon which ornament can' be distributed. With 5 iUus- in the V. 8. Patent Office.-By C. J. Kintner. An inter­trations. COl�tained.in SCIENTIFI� AMERICAN S�JPPLE- esting hi story of the growth of eiectrical science in this MENT, No.liS9. ,rrlce 10 cents. ro be had at thIS office ( country, and notices of 80me of the mqre important snd from all newsaealers. ( models in possession of the Patent Office. Contained in 

CHLORINA TION OF GOLD ORES.-A 

��rci';;"�,L�!: g�d �'3g�ie:·th��tf,Y�'iffo��� c����g'J..�� 
ed-Gold ,\lining Co. Contained in SCIENTIFIC AMElUCAN SCPPLICMENT, No. :;45. Price 10cente. To be had at this office and from all newsdealers. 

In connection with the pUblication of 
the BUILDING EDITION of the SCIENTIFIC 
AMERICAN, Messrs. Munn & Co. furnish 
Plans and Specifications for Buildings of 
every kind, including Public Buildings, 
Churches, Schools, Stores, Dwellings, 
Carriage Houses, Barns, etc. In this 

S('IEI'\TIFIC AMERICAN SUPPLI�MENT No . .li4.4. Price 

PAT E N T S 
10 cents. To be had at this office and from all news­
dealers. 

• WATERBURY DI.lUEAlILE IRON ClOMPANY, 
CHARTER'S GAS ENGINE. 
The sMest, most reliable and economical Motor in work they are assisted by able and ex-

MESSRS. MUNN & CO .. in connection with 'the publi­
catIon of the SCIRNTI}'1C AMERICAN. continue to ex­
a.mine improvements. and to act as SoliCitors of Patents 
for Inventors. 

In tbis line of bUSLDess they have had jorty.o'M years' 
ea:peNenc.. and now nave 'Unequaled facilities for the 
preparfttlOn of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada. and Foreign Countries. MefRrs MUnn & 

fgr ������'���s�
h
:����:i

a
����i����ri�:.

ts
a�gPl!��i: 

on Infringements of PJttents. All business intrusted to 
them is done with special care and promptness, on very 
reasomble 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, Rnissues, Infringements, AR­
signments, Rejected Cases, Hints on the Sale of Pa­teDte, etc. 

We also send: free oj charge, a SynopsIs of lforeign Pa­
tert. Laws, showing the CORt and method of Recuring 
patents in all the principal countries of the world. 

M1JNN &; CO., Sol1citorll 01 Paten"', 
361 Broadway, New York. 

BRANCH OFFICES.-No. 622 and 624 F Street. Pa­oUloBulldtnl!. nea.7th Street. WashilllltOn. D. Co 

WATERBURY, CON,I\I .. 

AND 
MALLEABLE 

GRAY 
CASTINGS. 
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FITTINGS Cor STEA.M, GA.S &; WATER. 

HOW TO GRAFT.-A VALUABLE PA­
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grafting. RPlit grafting, crown grafting. Graftingwwax. 
Waxed cloth. With 11 fignres. Contained in SCIENTI. 
FIC AMEHICA� SlTPPLEMI":�'T No. :)40. Price 10 cents. 
To be had at this office and trom all newsdealers. 

existence. perienced architects. Independent of Gas Works and Machines. 
'2to 25 H. P. So it can he used anywhere. Those who contemplate building, or 

Makes Its Own Cas Who wish to alter, improve, extend, or 
AT COST OF ABOUT add to existing buildings, whether wings, 

66 cents per M Feet. porches, bay windows, or attic rooms, are 
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cd�� invited to communicate with the under­
Engines. signed. Our work extends to all parts of 
ChiCag

{� Jj����r�s�e�tTHAM, the country. Estimates, plans, and 
New York H

�
u
���tlandt Street. drawings promptly prepared. Terms 

. moderate. Address 
Williams & Orton Mfg. CO. MUNN & co... 

P. O. Box 148. STERLING, ILL. 361 Broadway, New York. 

SHAFTING DEPARTMENT Couplings, Hangers, Shafting, Pulleys. rTP�l�!!!�spr!t!'!�": 
EDIION MACHINi WORKS 

SEND FOR CATALOGUE. ENEU JOHNSON & CO.'S INK. Tenth andLom. • 8alet!lroom 19 DEY STREET New York. liard Sts .• Phlla., and 47 Rose St., opp, DUlIlle St., N. Y. 
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