
Inside PBlre. each inser"on • • •  1::> cents a lIue. 
Back Palre, each inserlion ••• $1.00 a line. 

The above are charges per agate lme-about ei,!(ht 
words per line. 'l'his notice shows the width of the hne, 
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ment, as the letter press. Advertisements must be 
received at publication office ItS early as Thursday morn­
ing to appear in next issue. 

SCIENTIFIC METHOD IN MECHAN-
Ical Engineering .-A lecture by Prof. ('oleman Sellers, 
showing what part that systematic, scientific metbod 
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MENT, No. :J�3. Price 10 cents. To be had tbis office 
and from all newSdealers. 

Telegrw- ailt Electrical 
Medical Battenes, J?nfek!��deIS, Experl· 
mental WorIs and fine brass castings. Send for 
cataiogue C . .... JONES & BlCO. ClDola_n. 0. IUs impc.rtant to m tha.t you mention this paDer. 

KILL OWNERS. 
Price of Burnham's Improved Standard Turbine is cost 
of manufacturing. Pamphlet free. Address York, Pa. 

INTERNATIONAL INSTITUTE FOR 
Liquefted" CltrbonicGas. 

o. BRUNLER,857 Broadway, New York. 

MODERN BRONZE ALLOYS.-A PA-
per by P. }'. N',rsey C.E., presenting some vltluable 
data concerninl! SUCh hronzes as are being usefully em_ 
ployed for engmeerlng purposes. The bronze of the 
ancient.. Composition of bronzes. Phosphor bronze 
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manganege bronze. Phosphor-lead bronze. Phosphor­
tin. Aluminum bronze. Silveroid. Cobalt bronze. 
contained in SCIENTIFIC AMERICAN SUI'PL"MENT.No. 48:>.· .. ..JlOrice 10 cents. To be had at this office and D'OII1 all newsdealers. 
MaCHI NE It Y List, Engines, Latbe .. l'lamlrs, Drills, ·Nefv and 2d hand. C. L. Jackson &; Co., Baltimore, Md. , 
TESTS OF CEMENT.-REPORT OF 
the committee on a uniform test for cement. Cement 
=ded����r:tt e��.���fn�� 8�:�=�81�::!� m�Y�: 
-.,bines, With 8 figures. Conta ined In ScIENTIFIC 
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N
at�r.r�Jl�'!.iri� ���r:ew���r�� cents. 

Pat. IlI1provemeots, from 10 to 
for copy £nJl;ln .. ,'. and .a!;eam 

Manual. Sy ... W • Hili, M.E. Price .1 • ..-. ,-.sI'IOlfmISPA.PSB'. 

PATENTS. 
MESSRS. MUNN &; CO., in connection with the pubU­

oat!on of the SCIEN TIFIC AMERICAN, continue to ex­
amine improvements, Itnd to act as Solicitors of Patents 
for Inventors. 

!n this line of business they have had fortll one vearB' 
N:periefl(e. and now have unequaled fMiliUeB for the 
preparRtion of Patent Drawings, Specillcations, 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, Reissue., Assignments, and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care anll promptness, on very 
reasonable terms . 

A PRm�hlet sent free of charge, on application, con-
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patents in all the principal countries of the world. 
IIIl1NN ok CO., SolleUor. o. Pa1en1s, 

361 Broadway, New York. 
BRANCH OFFICES,-No. 622 and 6U F Street, Fa. 

eI1Io Building, near 7th Street, Washington, D. C. 

. Patont Rivotod I�narch Rnbbor Boltin[.' 
EES'l:' :tN 'l:'HE ""VVOE.LD. 

Specially adap1ed .or PAPER MILLS, SA.W MILLS, 
and THRES:uJNG MA.CHINES. 

THE GUTTA PERCHA AND RUBBER' MFG. CO., 
New Yor • Chiealro, ean Francisco, Toronlo. 

GOLD MEDAL, PARIS, 1878. 
BAKER'S 

Bro8tlast Cocoa. 
Warranted absolutely put'6 

Cocoa, from which the excess of 
Oil has been removed. It has three 
timss tlls strength of Cocoa mixed 
with Starch, Arrowroot or Sugar. 
and is therefore far more economi. 
cal, c08ting le.B than one cent II 
cup. It is delicious, nourishing.' 
strengthening, easily digested, and 
admirably adapted for invalids as 

__ 'I11III •• well as for persons In health. 
Sold by Grocers everywhere. 

W. BAKER & CO., Dorchester, Mass. 
P R O  G R E  S S IN ASTRONOMICAL 
i:�';,"gggi�j.���d': G�ii���¥�fe.c��:' �:�lc"�e\��':�� 
cations. The Cassegrani8n system. Methods of overcom­
ing chromatic aberration. Improvements in telescopes 
and accessories during the last llfty years. Some of the 
more celebrated telescopes of recent times. Illustrated 
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this office itnel from all newSdealers. 

," ". ! -; II�TIGHT &SLAGK BARRELM�CH INEDY' 
" \:��\ ,I -VlOJ ASPECIALTY Ocr, II - 1; .',1 ....... -C:., '" � JOHN GREENWOOD &GO. I ROCHESTER NY 

LUBRICATING OIL S.-A PAPER BY 
c. J. H. Woodbury. giving the results of tbe examina­tion. of tL �11lg1e lulJrtcant under a wtae rang� ur illvestt­
lIation concerning its friction. Illustrated witb 6 figures. 
Contained in ScIENTIFIC AMERICAN SUPPLEMENT No. 

473. Price 10 cents. To be had at this office and from 
all newsdeal�rs. 

,q'\\l\illN1]illilllNll..�� CARY &. M OEN � 
CTEEL WIRE OI\CSVO£SCRIPTION@b' U 
234 W 29 S1. EVER &STE£LSPRINGS. NEWYORKC1TY 

THE BEST STEAM PUMP. 
Van Dnzell's Plltent �teRln PUIOp. 
c1�������:��

e Jg ��
a
g��

s
:lIl�

n
!n"n�i 

get out of order; has no moving parts. 
A SUpel'iol' Fil'e I'lImp. Instantaneous and powerful, ever ready. 

Available, wherever steam pressure can 
be had. for pumping any kind of liquid 
�ot, cold, sandY, impure, etc'ff We make 
tl � ;�:'DS��

s ��&M' :z.rg.,lls 5. e?'��: 
State for what purpose wanted and send for 8atalogue 
of" Pumps." Vall Dnzen & Tift, Cincinnati, O. 

PER FUMES.-A PAPER BY JACOB 
Jesson, describing various articles used In perfumery, 
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over thlrt1 iOrmulas for handkerc�ef extracts, wlt� 
the cost 01 "ach. Contained in SVIENTIFIC AMERICAN 
SUPPLEM""T, No. 47�. Price 10 cents. To be had at 
this Office and froll1 all newsdealers. 
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Pl�n�r�!�a� I1�� !e�e� � �oo' lb. 

� PATENT 

pressure. Send for Lists. 
HAND, BURR &; CO., 614 and 616 Market tlt., Philadelphia, Pa. 

A. ·PA.::tR. OPPER.. 
If you will put a JENKINS BROS. VA LVE on the worst place you can find, where you 

cannot keep other Valves tight, and if Itis not perfectly tight or does not hold Steam, Oils, Acids. . � l>!J!er#U/,4� l(!nger
,
&J1Bn &IlJ' �t.ber Talve, ,YOU lUIlJ Nturo it. and�our JDo'!e

: 
will. be re�d�

: 
To avoid imposition, flee that valve. are stamped "Jenkin. Bros." 

JENKINS BROS., 
"I John St., New York. 13 So. Fonrth St •• Phila. 

THE PHILOSOPHY OF TWIST.-
Why twist Is put in yarns for broadcloths, and thee1feot 
�I�� l��:,A.':.v�:::.en�o�t���';,"d yJ 1d��"TIi��Ul���I� CAN SUPPLEMENT, No. 4911. Price 10 cents. To be had at this office and from all newSdealers. 

'f9 Kilby St., Boaton. 

rSEPTEMBER 18, 1886 . 

CLARK'S NOISELESS RUBBER WHEELS 
No more Splintered Floors. 

Different Styles. Catalogue Free. 
GEU. P. C].ARK, 

Windsor 1.ocks, Ct. 

MICRO-ORGANISMS OF POTABL E 
Waters -A paper by Dr. T. Leone, sbowlng that atmos-
l:ee,:;:�gg�::��m"� t�t:l:1:;'i.'�\e�:.
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e I�: bonic acid is the sole agent that interferes wil·h the 'i'lfe 
of these organisms in carbonic acid waters. Contained 
in SCIENTIFIC AMERIOAN SUPPLEMENT. No. :>�4. 
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TH� AM�nI�N ��LL T�L�rH�N� ��. 
95 MILK ST., BOSTON, MASS. 

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

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_h 
unlawful use, and all the consequwes 
thereof. and liable to suit therefor. 

OF THlD 

J dtutifi, �tUtritllU 
FOR 1SS6. 

The Most Pop1llar Seleiltltle Paper 111 the World. 
Only $3.00 a Year, inch.ding Postalre. Weekly. 62 Numbers a Year. 
Thill widely circulated and splendidly Illustrated 

paper Is published weekly. Every number contains six­
teen pages of useful lnfozmatlon and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery 
New Inventions, Novelties in MechaniCS, Manufactures, 
Chemistry, Electricity Telegraphy.Pbotography, Archi­
tecture, Agriculture, Horticulture, Natural History. etc. 

All Classes of Readers find in the SCIENTIFIC 
AMERICAN a popular t'e,rume of the best scientl1lc in· 
formation of the day; and It Is theil.lm: of the pUllTISIlers 
to )h'eSent it i" an 8ftrlWttv�Il;I'JD, avoldinglll! mllO"S 
possible abstruse terms. To every Intelligent mind, 
tbls journal alfords a constant supply of instructive 
reading. It is promotl ve of knowledge and progress In 
every community where It circulates. 

Terms of SubsCl·l ption.-One copy of the SCIEN. 
TIFIC AMERICAN will be sent for one 11 ........ 52 numbers­
postage prepaid, to any subscriber ill the United States 
or Canada, on receipt of tlll'ee dollu.·s by the pub· 
IIshers; six montbs, '1.50; three month., '1.00. 

Clubs.-One extra copy of the ScIENTIFIC AMERI­
CAN will be suppJied I/:ratlsf&revef1/cl1wof j!vesvb8cr/bws 
at 13.00 each; ndditiOlial copies at same proportionate 
rate. 

Mention this paper. 

Tbe safest way to remit is by Postal Order, Draft, or 
j Express Money Order. MonllY carefully placed inside 
I of envelopes, securely aealm. an<l�J 'l<mt1'l!H!iea, .1 seldem goes astray, but Is at �ender's risk. Ad­

�-EAM-1fATAMARAN MAY BAR-
R��.d�¥.��Jlrett.-Plans and specifica tlonn of the catamaran May 
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IWew Drill Ch uck. 
THE HARTFORD. 

1 hold. 0 to J.2 iu. l'riee. 17.00. 
s. 1MI4I. 0 to !J4"" 1'1'1('\8.18.00. 

fF' It cannot be �lIe4. Address 
THE CUSHMAN CaUCK. CO" 

Hartford, Conn. 
Or any dealer in machinists' Tools. 

deck, upper works. engine and boller, wheel. With 10 
figures. Cotanined in HCIENTIFIC AMERICAN SUPPLE­
MENT, No. 47·l. Price 10 cents. To be had at this 
office and from all newsdealers. 

PERMANENT BROMIDE PAPER 
for copying drawings and printing from photOlrraphic 
negatfves by lamplight or daylight. Circulars free. 

Drawings copie<!. enlarged. or reduced. Semi for esti­
mates. The EASTMAN DRY PLATE IS /fiLM CO., 

1847 State Strllllt, I'<I''lhester, N. Y. 

illHIS ROOFING is the perfected form of portable Roofing, manufactured by '1' Us for the past twenty-seven years, and is now in use upon roofs of 
Factories, Foundries, Warehouses, Ootton Gins, Ohemical Works, Rail­

road Bridges, Oars, Steamboat Decks, �., in all parts of the world. 
It is supplied ready for use, in rolls containing 200 square feet, and weighs 

with Asbestos Roof Coatings to finish, only about 85 pounds to 100 square feet. 
It is adapted for all climates and can be applied readily by unskilled work· 

men. . 
Samples and Descriptive Price Lists free by mail. 

H. W.JOHNS MANUFACTURINO COMPANY, 
I!OLE KANtJJr�OTUllEJ18 OJ' 

Asbestos Fire and Water Proof Building Felt, Steam Packlngs, Boiler Coverings, 
Liquid Paints, Fire Proof Paints, CO,lors iI Oil, Varnishes, etc., 

87 MAIDEN LANE, NEW YORK. 
171 Rllndolph St., ChlclllIO. 170 North 4th St., Phllildelphill. Billiter House, London. 

© 1886 SCIENTIFIC AMERICAN. INC 

dress all letters and make all orders,drafts, etc., pay. 
able to �UNN &; CO •• 

361 Broadway, New York. 

T�E 

Scientific American Supplement. 
This 10 a separate and distinct publication from 

THE SCIENTIFIC AMERICAN, but Is unllonn therewith 
In size, every n=ber containing sixteen large pages. 
THE SCIENTIFIC AMERICAN SUPPLEMENT Is published 
weekly, Itnd includes a very wide ran�e of contents. It 
presents tbe most recent papers by eminent writers In 
all the prinCipal departments of Science and the 
Useful Arts, embracing Biology, GeclolO', Mineralogy, 
Natural History. Geo�raphy, Archmology.Astronomy, 
CI.e,"istry, Electricity, Light. Heat, Mechanical Engi. 
neerlng. Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photognlphy, 
Tecbnol..,., Manufacturing IndustrieS, SanitarJ En­
�erln.Agriculture, Horticulture, Domestilt }!leono-

, BIography, Medicine, etc. Avast&1'lounto:tfresh 
IUld va,luable Inform&tloh pertaining to lhese and allied 
subjeots is given, the wbole profusely Illustrated with 
engravings. 

Tile most �mpo1'tant En!l1 .... rln .. WM'k ... Mecl!aJl!sms, 
and Manufactures at home and abroad are represented 
and described In tbe SUPPI,EMENT. 

Price for the SUPPLEMENT for the United States and 
Canada. $5.00 a year, or one copy of tbe SCIENTrFIC AM­
ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00, Address and remit by postal 
order. express money order, or check. 

MUNN & Co .. 361 Broadway, N. Y., 
Publishers SCIENTIFIC AMERICAN. 

'1'0 l'ol'elll'lI ellbscl'ibel·s.-Under the facilities of . 
the Postal Union, the SCIENTIFIC AMERICAN Is now sent 
by post direct from New York, with regularity, to sub. 
scrlbers in Great Britain, India, Australia, and all other 
British colonies; to France, Austria, Belgium, Germany, 
Itussla, and all other European States; Japan. IJrazlJ. 
Mexico, and all States of Central and South America. 
Terms, whensent.$oforeign countries, Canada excepted, 
'4. gol:1, for SClENTIJ'IC AMERICAN. one year; ,9, gold, 
for both SCIENTIFIC AMERICAN and SLPPLEMENT for 
one year. This'includes postage, which we pay. Remit 
by postal or express money order, or draft to order ot 

MUNN &; CO .. 861 Broadway, New York. 

PRINTllVG INKS. 
THE "Scientiflc American" is printed with CRAS. 

ENEU JOHNSON & CO.'6 INK. Tenth and Lom 
bard Sts •• Phila., a d 47 Rcee St.. opp. Dliane St" N. Y. 
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