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�bvedi.gemenf$. I STANDARD COODS. 
We ask serious consideration of tbe value of Stnlld. 

ard Goods as contrasted with those little known or but recently introduced. There is generally some A'ood 
ground for aoy solid Hnd long established r�putation. In the goods made by manufacturers of long experience, qualities may be expected which are due to long experience, and which neither capital Dor ability can confer upQO new goods. It' is now about eighteen years since Tanite Goods wer.e introduced, and during eighteen 

Inside I'age, each inaertion - - - 7 a cents a li ne. I Baek PaKe, each insertion - - - $1.00 a line. 
(About eight words to a line.) 

Engravings may head advertisements at the same rate' 
iJe7' line ilymeasurement, as the letter '{wess. Adver- I 
tisements must be received at publication ojJtce as early 
as Thursday m01'ninq to appear in next issue h:�� cfth:u����8 �gdht�e �e��ft��lt����l �g�I���s\� 

See Illustrated Article in 
ScIENTIFIC AMERICAN OF March 6. 1886. 

ct!ra!U:�s�lbrtt�� ��t�?'��:�rN��Ut'h":t ��fi to accomplish this are �efiCientl and do DOt fully: eeon ()o. mlze time and labor. Investigate this point before in-vesting. ' 10 000 "Calilu'aphs"are ln dailyuse. We pub-
• Usb 4l)0 letters from prominent men and firms, hearbiy indorsing them. 

THE AMERICAN WRITING MACHINE COMPANY, 
HARTFORD, CONN. 

New York Office, 2.37 Broadway. 

To Business Men. 
The 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 all the States and Territo
�ies, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more th1).n to see his advertisement in a printed news
pa.per. He wants circulation. This he has when he 
advertises In the ScIENTIFIC AMERICAN. And do not 
let the advertising agent Infiuence 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 �ommission 
from the papers having a small cir�ulation thJtn is aHow
ed on the SCmNTIFIC AMERICAN. 

}"or rates see top of first column of this page, or ad
dress 

MUNN & CO., ['ublishers, 
361 Brondway, New YOI·I,. 

(,,(!lllill.\l1lJlllliI;m�" CARY &. MOEN a 
uTEEL WIRE ofc,> oESCRIPTION @J& � 
d4- W 29 S r EVfRY & sTEEL SPRINGS. NEVJYORK CITY 

II-�:��:'S' 
� Roofing, Building Felt, 

Steam Packing&, Boiler Ooverings, 
Fire Proof Paints, Cements, Etc. Samples and Descriptive Price Lists Free. 

H, W. JOHNS M'F'G CO" 87 MAIDEN LANE, N. Y. 
175 Randolph St" Chicago) 170 N. 4th St" Philadelphia. 

ALL� - - E:� CASTINGS FR.£M SPECIA\ERNS � -- -CABL AND FINE GRAY IR ON ALSO STEEL 

o DE.VLIN •. CO fiNE TINNING JAPA'-;-N PII � _ ....", c; 
,� '-": FINISH INC ''lI ING A:�-r\ J rtlOMfI'LEHIGH AVE & AMERICAN 5T PHil_ '--� 

INTERNATIONAL INSTITUTE FOR 
Lique��!Nr2p.-!: q�y.w�� Ne�=!� ' 
UNIVEKSA.L A.NTI·THILL KA.TTLEK. 

�b�¥[s
d dri;:ht�Ys�n��r�� 

up wear. Never break or By mail, 211 cts. per pair. 
WOll.XS, Hartford. Ct 

�D/I: • .A.. �a.��XI!i. 
.·ro\'I,le.u(Oe.lt. 11 (I·urk St.) Sb:minutes'walkWest.fromatation, 

Orlalnal and Only BniMer 0' the· 
HARRIS-CO RLISS ENCINE, 
With Harris' Pat. Improvements, from 10 to 1,000 H. P 
Send for copy Enilineer's and Steam User's 

Manual. By "Ow. Hili. M.E. PrlceSI.211. KDTION 'l'BIS PAPBB. 

PATENTS. 
MESSRS. MUNN & CO .• In connection with the pl)blication of the SCIENTIFIC AME&ICAN, continue to examine improvements. and to act as Solicitors uf Patents for Inventors. 
In this line of business they have had jort'll one year,' 

:r��:ton ��dp�r:m��:wrn��U:�ih��t��� �� l�: 
�r��:�,u��n

na3[, !ggl���t�r� 6g�nr:t��?tsMi�sstr�e��e� I Co. also attend to the preparation of Caveats. Copyrights I for Books, Labels, Reissues. Assignments. and Reports On InfrinA'ements of Plttents. AU business intrusted to them is done with special care and promptness, on very reasonable terms. 
A pamphlet sent free of" charge, on appJication, con-

��i�I1fh�:\ i���:rg�n c���:'rJ�er:b:�� �g�J�rt� Designs, P�tents, Al>pea�s, Reissues, Infringements, AsSignments, Rejected Cases, Hints on the Sale of Patents, etc. 
We also send, freeof eharoe, II SynopsIs of Foreign Pa· tent Laws, showing the cost and method of securing patents in a)) tbe principal conntries of the world. 

MUNN 4: CO., Solicitors of Patent., 
361 Broadway. New York. 

BRANCH OFFlCES.-No. 622 and 624 F Street, PaOiflc Rnlldlnj{, near n.b Street, Washington, D. C. 

PURA TH� AM�RI�AN ��LLT�L�rH�N� ��I 
BY NATURE'S PROCESSES 

M.atter in �u8pen8ion 
a n d  O RGA NIC a n d  
,..;e m i-l"o lu b l e  E le
ments relnoved. 
Hard Water Made Soft. 
Cities, Towns, Mills, Hotels, and Private Houses Supplied and Results Guaranteed. 

Scale In Bollel's Avoided. 
'I'wo per cent. added to the Annual Water Rates in any 

VifRF'£b'.r l<�lTt�it F�ro%� time. 
Send VlJrculars and E.timates. 

NEWARK. FILTERING tlO., NEWARK., N. J. 

EE..A.DLEY'S 
Upright Cushioned 

Helve Hammer 
Combines all the best element. es· Ren tial in a fir "t-class hammer. 
BRADLEY &; CO .. 

Syracuse, N. Y., u.s. A. 

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. 

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 consequences 
thereof, and liable to suit therefor. 

tlLABK'S DRYING, VENTI· 
LATING and EXHAUST 

F.A.1Va. 
Cheapest. MoSt Elf ecti ve. 

Price List Free. 
GEO. P. CI.ARK, 

Windsor I,ocks. Conn. (BoxL. 

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

YlI��s�T A�:fi'I:�l/��I&�,�y d'�JiI1����ethil:��f�i�; 
��mfl��:r ';,';,'iI�r"����'noi'��Urt���ed ':rk"e"gtSt'6 S��P-

JEN'�XN'S :B�C>S •• 

'2'1 John Street. N. Y. "9 Kilby Street, Bo,ton. 13 So. Fonrth iStl'eet, l·hila. 

Foot-Power Machinery. 
Complete outfits for Actual Workshop 
Business. Read what a customer says: 

•• Considering its capacity and the ac
curateness of your No.4 I,athe. I do 
not see how it can be -produced at such 
low cost. The velocjpede foot-power 
is simply elegant. I can turn steadily 
fi�tl� tire�l�s
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Co. Address U199 Mam St., Rockford, Ill. 

�:;L��:t�:iR�:���e�ae:d 

in all parts of the world. Every little while some new concern starts with a bia: :lin o:r:�: ��l\;�Y�1�;:�ru�:f!rer ��scg���i��n them good goods at fair prices, 'l'he fO�wing chalscteristic extract from a letter recently received is a good commentary on this subject: 
.. 1 have been useinq. other makes oj wheels 1m aenunt oj 

thiier cheapness but olten I git hold of a whee! that is eather 
to hard or to soft I have been gltimg 50e. of list price I used 
to use yltl/ll'B altoyether a'Tld jound them verry uni,frYl'm. "l/o1llrsvel'/j truly ----" 

In Europe, and Australla, and in the most distant lands, Tanite Emery Wheels are largely �sed, because both consumers and dealers recognize a Standard 
A�!C:ri:'�;t�� �����:r l��:t'ci.'i.i�.:'y'!,�nJliall not allow 
�=slJ�rg�(} p�c�� u!�et� 3r:::��e�u�tl���i�;e'�:�� count as of no value the practical safeguards which are connected with a solid reputation. The importunitleA of drummers and the crankiness of foremen often worry 
��l:��!�1�lf;��r:i��ri�ii�: c����� 10�Y3�m���\v��:I�� To say nothing as to the actnal danger connected with 
�� �g� �it!g��� ::}"it��c),::!r;f'X�':,':,1rt�t'l:'.; r:cn��� 
�t,;.,0uJ�:s'i1���e fnt;��:g ��P �hte to.J':s�lPS°':hJh�:��i; 
:�:'bli ' Tfi�e���t�I���� ��fJ't��: :;�e I��fg�mi� th8!a�}fu��:'a�J'�:t�d��!'}���ls';;��k?uft" information as to our A'reat variety of standard goods, and we have abm special circulars reluting to different articles. We 
t�I���s.the trade of all .f'1i'jful';l�'i .r>'kd �&��enCed 

Stroudsburg, Monroe Co., Pa. 

OF THE 

$ dentifit �tuttitllU 
FOR 1886. 

The Most Popular Seleutille Paper In the World. 

Only $3.20 a liY�':b'�;�t:l!'y�:�age. Weekly 

Thill widely circnlated and splendidly IIInstrated 
paper Is pnblished weekly. Every number contains six
teen pages of nseful infOlmation and a large nnmber of 
original engravings of new invent10ns and discoveries, 
representing Engineering Works, Steam Machinery 
New Inventions, Novelties in MechaniCS, Manufnctures. 
Chemistry, ElectriCity Telegrapby. Photography, Archi
tecture, Agrlcnlture. Horticulture, Natnral History. etc. 

AU Classes of Readers find In the SCIENTIFIC 
AMERICAN a popnlar resume of the best scientl1lc in
formation of tbe day; and It is the aim of the pubJlollhers 
to present it in an attractive form, avoiding SF much as 
possible abstruse terms. TO every intelligent lIlind, 
this jonrnal affords a constant supply of instrnctive 
reading. It is promotive of knowledge and progress In 
every community where it circulates. 

Terms of Sub.cl'iPlion.-One copy of the SCIEN
TIFIC AMERICAN will be sent for one flear-52 nnmbers
postage prepaid. to any subscriber In the United States 
Or Caltll.da, on re'celpl, of thl'ee dollnl's aOlI twenty 
een-,by the publishers; six months, $1.60; three 
months. $1.00. 

Clnbs.-One extra copy of the ScIENTIFIC AMERI
C.AN will be supplied gratisjorevel'/jelulJojftve s1Jbseribers 
at $3.20 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 sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad
dress all letters and make all orders, drafts, etc., pay
able to 

�UNN &; co_� 
361 Broadway New York. 

The Latest Improvement Envelopes,Book Corner Pro- T � � 

it::o�:��ii��i��:N�i�i��� Scientific American Supplement. IN 

TRACTION ENGINES 
StI�:..i'K:nyE:g��:� rci'�� ��n;:;�k �h�����IC���e��� all other Tracfion Engines in pulling and steeringthrouA'h mud holes, sand, or any soft or uneven ground. or on any road. Is the result accumulated from a third of a 
century of study and practical experience in the manufacture of 
Porrable, Agricultural, & Stationary Steam Engines, 
With determined policy to build only the BEST �IACHIN
ERY from the BEST MATERIALS, and in the BnST 
MANNER OF CONSTRUCTION, and with continued improvemerrts, have attained the HIGHEST STANnARD in excellence of worltmanship, simplicity of design, and cafna�aJ'I���e6ur STANDARD ENGINES we now offer the first ROAD ENGINE which has the Traction Power practically and efficientJIi ap\'1,ied to the four truck 
�tr;��h��;V:��� :�l:ff d�er fu1r��n':o1e6fi�:fte��: inf,·:ffJ'�ti::·cataIOgUe will be sent on applicatiOn. 

WOOD, TABER 11£ MORSE, 
Eaton, Madison Co., N. Y. , 

through the U. S. and For-eij(n mails. Approved by P. This Is a separjtte and distinct pnblication from � ... �;f:st?he��es�id�,:hte:&� 'I'H� SCIENTIFIO AMERICAN, bnt Is nnlform therewith 
st ' ngs 50 OOOs'zes Send for in Size, every number containing sixteen large pages. 
sa'i:.Ple· and p�ice;' to Wea- . THE SCIENTIFIC AMERICAN SUPPLEMENT is published ver Mailinj( Enveloi\'it& Box weekly, and Inclndes a very wide range of contents. It A. De O. ROSSIT , Sole presents the most recentpapers by eminent writers In Co., 525 North St" Phila. 

IJessee. " Columbia BIcycles and TritYCles, 
ltec1nction in Prices and Mauy 

. Improvements for 1886. 
N e1f Spring Catalogue Sent Free. 

. The POPE MFG.CO.,597Walhington St., Boston 
BrBDchBou.e8s12 Wal"reD St., New York; HI> Walla.h Ave., ()hle8l:o. 

SUPPLIES FROM 
HYDRANT PRESSURE the cheapest power known. Invaluable for b lowing Church Organs. running Printing Presses, Sewing HaeMne. 1m Households, 
§ti���nlir��s\�n�� .' �gff�l� 
Mil1s. t-:ausage Machines, 
Fe e d  C u t t e r s. Eleetl'ie Lights, Elevators, etc. It 
needs Jittle room, no tiring up, fuel. ashes, repairs, en
gineer, explosion, or

D�e���1 
uV'oO'OOO'OL neat, 

all the prlnnlpal departments of Science and the 
Usefnl Arts. embracing Biology. Geology, Mineralogy, 
Natnral History, Geography, A rchreology. Astronomy, 
Chemistry, Electricity, Light. Heat, Mechanical Engi
neering, Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photogrllphy, 
Technology, Mannfactnring lndnstrles, Sanitary En
gineering, Agriculture, Horticulture, Domestic Econo
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable Information pertaining to these and allied 
snbjects is given, the whole profusely IJJnstrated with 
engravings. 
The most important Engineering W«»*B, Mechanisms. 

and Manufactures at home and abrond are represented 
and described In the SUPPLEMENT. 
Price for the' SUPPLEMENT for the .Unlted States and 

Canada. $5.00 a year, or one copy of the SCIENTIFIC AM
EIlICAN and one copy of the SUPPLEMENT, both mailed 
tor 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. 

PATENT RIVETED MONARCH RUBBER BELTING. 

'1'0 .'ol'eiall Subscl '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
scribers in Great Britain. India. Australia, and all other 
British coloQ.ies; to France, Austria, Belgium, Germany, 
H.ussia', and all other European States; Japan. BrazU, 
Meldco, and all States of Central and South Amerl.",. 
Terms, when sent to foreign countries, Canada excepted, 
$4. go1:i, for SCIENTIFIC AMERICAN. one year; $9, gold. 
for both SCIENTIFIC AMERICAN and SUPPLEMENT for 
one year. This includes pcstaj(e, which we pay. Remit 
by postal or express money order. or draft to order of Bes1: i.n. 'the �c>r1d.. 

Specially adapted t'or PAPER MILLS, SAW MILLS, and 
THRESHING MACHINES. 

TOHE CUTTA PERCHA and RUBBER MFC. CO., 
New York. Vblcnll'o, 8n.n Fmuelsco. Toronto. 
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MUNN & CO., 361 Broadway, New York. 

PRINTING INKS. 
rnHE "Scientific American" is printed with CHAS • . .1. ENEU JOHNSON & CO. 'S INK. Tenth and Lombard Sts., Phila., and 47 Rose St., opp. Duane St" N. Y. 
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