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received at publication office fiS early as Thursrtay morn-
ing to appear in next issue. 

I To Business Men. I 
'J'be value of the SCIENTIFIC AMERICAN as an adver� 

tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into alJ the States and Territo
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more th!lD to see his advertisement in a printed news
paper. He wants circulation. This be bas when he 
advertises in the SCIEN'I'IFIC AMERICAN. A od do not 
let the advertising agent inttuence you to substitute 
some other paper for the SCIENTIFIC AMERICAN, when 
selecting a list of publications in which you decide it is 
for your interest to advertise. This is frequently done, 
for the reason that the agent gets a larger commission 
from the papers having a smull circulation thlln is allow
ed on the SCIESTIFIC AMERICAN. 

}1"or rates see top of fir�t column of this page, or ad
dress 

MUNN & CO., Publishers, 
361 Broadway, New YOI· ... 

FmE AII'D WATER-PnOOl!' :BUILDlNGFELT. 
FmE·PROOF PAINTS, STEAM PACKINGB, BoILER 

COVERINGS, ETO. 
Samples and descriptive Price List free by mail. 

H. W. JOI!NS UT'a- CO., 27 UAIDEN LA.NE, .N. !. 
CHICAGO. PHILADELPHIA. LONDON. 

STEAM ENOINES. 
Horizontal and Vertical. 

DI'cd g iulr lUachiIlOl·Y. 
Flour, Po,,'der, Sinte and 
Fliut lUilllUachillel'y, '1'111'""�..L��'-,,,==;::::L- biue Water Wheels. 
York Mig 00., York.Pa. U. S.A. 
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With 6 figureM. Contained in SCIIi,NTIMlC AMKRIC'AN 
SUPPLI':M1J:NT, No. a�a Price lOcents. To be had at 
this office and from all newsdealers. 

�:U. �_ �.&��:J:&. 
)·,ovldCllt'f!. Il. 1, (Pnrk 8L.) Sixminutei'walkWestfromstation. 

Ol'iginnl and Only Uuilde .. of Ihe 
HARRIS-CORLISS ENCINE, 
With Harris' Pat. Improvements, from 10 to 1,000 H. P Send for copy Engineer's and Steam User's 

Manual. By .J.W. Hili, M.E. PrlceSI.25. 
IlENTIOl'f mIS PAPEB. 

PATENTS. 
MESSRS. MUNN & CO .• in connection with the publi

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

In this line of business t.hey have had forty one years' 
experience, and now have 'Unequaled f acilities for the 
preparatwn 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 app1ication, con
taining full information about Patents and how to pro
cure them i directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Rflis8ues, Infringements, As
signments, Rejected Cases, IIints on the Sale of Pa
tents, etc. 

We also send,freeof charge, a Syn OPSIS of Foreign Pa
tent Laws, showing the C(lRt and method of securing 
patents in all the pri,ncipal countries of the world. 

nTJNN & ()O., Solicitor. ot Patent_, 
361 Broadway. New York. 

BRANCH OFFICES.-No. 622 and 6:U F Street, Fa
eIllcButl41ng, near 7th Street, Washington, D. Co 

1titutifit �mtritllU. DULY 3, 1886. 

Rider Bot Air Pnmnill[ Ell[illB 
For �ity or Country Residences, 

Bnrns Coal. Wood. or Gas. Safe, Simple' 
Durable. 3,000 In use. Send for 

mustrated catalogUe "A-' 

& GO., 37 Dey 31, New York. 
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MAOillNERY AND EDUOATION.-A 
lecture by Dr. R. W. Raymond. pointing out some inter. 
esting analogies between the evoluti:m illustrated in the 
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all newsdealers. 
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SclldIorCircnlars. 

XPERIMENTAC.E.Jones&Bro. 
-A- CINCINNATI,O. WORK SPECIALTY. (M.nt�P.per" 

EPPS 
CRATEFUL-COMFORTINC. 

COCOA 
BARREL, KEG, 

Hogshead, 
.AND 
MA.CHINERY. 

Over 50 varieties manu
factured by 

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

BY NATURE'S PROCESSES 

bid Water Made Glean. 
lllatter in �1I8pen8ion 
nd ORGA NIC Rn d 

"'e mi-"'olllble Ele
ment s relnoved. 
Hard Water IIlade Soft. 
Ci���p�p��:' J1��:eB��;�B' 

plied and Results 
Guaranteed. 

Scale tn Bollers ATotded. 

'I'WO per c�nt. added to the 

NOVELTY ELEOTRIO 00. 
Mannfactnrers of Metal and Wood Push Buttons. 

Burglar Alarm Springs, Bells, Gas Lighting Supplies, &c. 
Factory and Store, 5th and LOcust Sts., Philadelphia. 

Tim AM�RI�AN ��tt T�LtPH�N� ��I 
95 MI�K ST" BOSTON, MASS, 

This Oompany owns the Letters Patent 
granted to Ale�ander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmissiQI) of Speech by all known 
forms of Electric Speaking Telephones in
fringes the right secured to this Oompany 
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 tht'refor. 

TELESCOPES Spectacles. Barom eters, Thermam •• 

ters,Photographic Outfi:.ts or Ama
teur� ... Opera Glasses, Microscopes. w. H. M IJlll� 
LE:r & CO. successors toR. & J. Beck.Philadelphia. 

pr Illustrated Price List free to any address. 

ELEOTRIC OONVEYORS.-DES ORIP-
tion of two ingenious systems for the electrjc carriage 
of small packages. Illustrated with 13 engravings. Con
tained in S'C1ENTIFlC AMEHICAN S(lPPI�KMENT, No. 
464. Price 10 cents. To be had at this office and from 
all newsdealers. 
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$ citntifit �lUttintu 
Annual Water Rates in' any J<'OR 1886. �llRF'Ei8,1' Wli�it f.;''?�1 The lIIost Popnlar Sdentifit Paper In the World. 

Stmd for VilrCUlars and EstilmateB. 

NEWA.ll FILTERING 00., NEWARK, N. J. 
TRIBUNE BUILDING. NEW YORK. 

OnJr $3.00 aVenI', ill chuling Postage. Weeldy 
6� Number!') n Yenr. 

GAS ENGINES. 
This w idely cit'culated and splendidly llIustrated 

paper is published weekly. Every number contains six
teen pages of useful infOlmation and a large number of 
original engravings of new inventions and discoveries, 
repre8enting Engineering 'Works, Steam Machinery 
New Inventions, Novelties in MechaniCS, Manufactures, 
Chemistry,lJ:lectricity Telegraphy. Photography, Archi
tecture, Agriculture, Horticulture, Natural History. etc. 

Best In principle, workmanship, and materials. 
An unequaled small Motor adapted to all uses. 
When the motor is not at work, the expense of running it ceases. 
Simple, !Safe, Econolnical, DIII·able. No extrR insurnnce. 
Four sizes: 1 H. P., "2 H. P. 1 man power, and Dental Engine. 
These Engines are especially suited for Gasollne Gas for country n�e. "",Send lor IJJ/ustroted Catalogue. 

ECONOMIC MOTOR CO., 
Office anti Salesrooms, 9 CORTLANDT ST., NEW YORK. 

HOISTING ENG I N E s and :::e:J�i:e::::."slble 

All Clas se s  of Header. find In the SCIENTIFIC 
AMERICAN a popular Tf.S1tme of the best scientific in
formation of the day; and it is the aim of the publisherB 
to )'IIresent it in an attractive form. avoiding as mucb as 
possible abstruse terms. To every intelligent mind� . 
this journal affords a constant supply of instructive 
reading .. It is promotive of knowledge and progress in 
every community where it circuJates. 

Tel'ms of SubsCl·iptlou.-One copy of the SCIEN
TIFIC AMERICAN will be sent for one lIear�52 numberB� 
postage prepaid. to any subscriber ill the United States 
or Canada, on receipt, of thl'ee dollars by the pub
lishers; six months, $1 .50 ; three months, $LOU. 

m.. 96 LIBERTY STREET, NEW YORK. 

Use the JENKINS STANDARD PACKING In the worst 
Joint you have, and if, after foHowlng directions, it is not 
what we claim, WE WILJ, REFUND THE MONEY. l Our.' Trade Mark" is stamped on every sheet. None 
genuine unless so stamped. II:.]rSend for Price List. 

JEN'�:I:N'S :J3H..C>S •• 

'171 John Street. N. Y_ "9 Rilby Su·eet. Boston. 

Cill bs.�One extr" copy of the SCIENTIFIC AMERI
CAN will be supplied gratis for every cl'Ubof jive subscribers 
at $3.00 each; additional copies at same proportionate 
rate. 

The safest way to remit is by Postal Order. Draft, or 
Express Money Order. Monny carefully placed inside 
of envelopes, securely sea led, and correct1yaddressed, 
seldom goes astray. but is at the send�r's risk. Ad
dress all letters and make all orders, drafts. etc., pay

S.A. WS ru���m��o��:l'i:tf;�� SAW S 
A full address for a copy of Emerson's pr- Book A of :SA W!'\. We are llrst to introdu�e NA.TUR-

A L  GAS for beating apd tempermg !'!laws 
WWith wonderful effect upon improving theirw quality and toughness, enabling us to redUCe 

prices. A ddres8 
S EMERSON, SlUJ'l'U & CO. (I,td.), S Beaver Falls, Pa. 

LOVEGROVE & CO. 
PHILADELPHIA, l'A.. 

Builders of 

ENOINES 
AND 

/' BOILERS. 
4 to 60 Horse Power. Most reliable engine made. 

Reasonable prices. 

13 &. FOllrth :Street, Phila. 

able to 
Jlv.tUNN & COo. 

361 Broadway New York. 

VENT IL AT I 0 N.-GREAT IMPORT-
Scientific American Supplement. 
This is a separate and distinct publicatJon from 

ance of ventilation. The vitiation of air th�t is constant- Tuw SCIENTIFIO AMIl:RICAN. but is uniform therewitb 
lry ��1��n��1�� ���ariine:s. 

p��'ii'hr:t�g�s����{,l�:{��� in size, every number containing sixteen large pages. 
artificial means. Contained . in SCIEI'TIFIC AMEUICAN I THE scn;NTIF
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S�ents. To be had at weekly, and includeB a very wide range 
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Of contents. �t 

presents the mtlEt recent papers by emment writers III --::;iiiP!i";�::-lSlJFTLl'Es-Fl�)M all the prin:npal departments of Science and the SUPPLIES FROM Useful Arts embracing Biology Geclo�y Mineralogy HYDRANT PRESSURE . ' • � • • the c.heapest. power known, Natural HIstory, Geography, Archreology, Astronomy, 
InvalUable for b I owi  n g Chemistry, Electricity, Light, Heat, Mechanical Engi���rg� �r:S��8. 

r��:� neering, .s�eam an� Railwa! En�neering, �liningt 
Machines 1In Households Ship BUl1dmg, :Manne Engln�erIngt Photogrllphy, 
Turnin� � a t  h e 8, 8crolj Technology, Manufacturing Industries, Sanitary En ... ��TI:: ������)llMac�?::s� gineering, Agriculture, Horttculture, Domestic Econo
F�e d eu t t e  rJil. Electlric my, Biography, MediCine, etc. A vast amount of fresh ����li�l�����:;:: u�t'iiri!i and Yalu�ble information pertaining to �hese and all�ed 
up. fuel. ashes, repairs. en- subjects IS given, the whole profusely Illustrated WIth 
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h'l! I j el The most important Engineering Works, Mechanisms. 
ci:,�pact� st��3y;e��1 ���� and Manufactures at home and abroad are represented 
:to��lJ'i��;

s��e40ofb.����� and described in the SU PPJ,EMENT. 
surehas 4-horsepower,and Price for the SUPPLEMENT for the United States and 
capacity up to 100horse canada. $5.UO a year, or one copy of the SCIENTIFIC �M-
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Bibb's Celebrated Original 
BALTIMORE 

FIRE-PLACE HEATERS, 
To warm upper and lower rooms. 

The handsomest, most economical 
Coal Stoves in the world. 

B. C. BIBB &. SON 
Foundry Office and Saiesroomsi 

39 and 4-1 Light Street. 
Ba1tlmore, Md. 

MABBLF.IZED SLA TFJ MANTELS. 
fl4rSendjor CirC'UlaTa. 

for one year for $7.00. Address and remit by postal 
order. express money order, or cheCK. 

lUUNN & Co .. 361 Broadway, N. Y., 
Publishers SCIENTIFIC AMEl<ICAN. 

HYDRAULIC FLANGED HEADS, 

'ro J(()I'eigll �ubscribe)·s.-Under the facilities of 
the Postal Union, the SCIE�TIFIC AMER1CAN is now sent 
by post direct from New York, with regularity, to sub. 
scriber,3 in Great Britain. india. Australia, and all other 
British colonies; to France, Austria, Belgium, Germany, 
Hussia, and all other European States; Japan, HrazlJ<j 
Mexico, and all States of Central and South Amerioa. 
Terms, :when sent to foreign countries, Canada excepted. 
$4, gol:l� for SCIENTIFIC AM1CRICAN, one year ; $9, gold, 
for both SCIENTIFIC AMERICAN and SUPPLEMENT for 
one year: This includes postage, which we pay. Remit 
by postal or express money order. or draft to order of OF IRON OR STEEL, FOR BOILER AND TANK MAKERS. 

Unequaled for Strength and Uniformity. 
THE DICKSON MANUFACTURING CO. 

B OH...A.1VTOl-"r, :E'.A.. 
U6 Lake t)lreet. CllicalQ. ':it OU"Or SU'eeto Bost01h lllt Libel'Cf !Stroel, New YOl·k. 
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PRINTING INKS. 
rDHE "Scientific American" is printed with CHAS. 
.1. ENEU JOHNSON & CO. 'S INK. Tenth and Lom 
Qard Sts., Phila., and 47 Ro� St., opp. Duane St .. N,1(', 
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