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e, each i nsertion ... - 7: � cents a liue. I 

Back Pall"e each inserrion - - - 1111.00 a li ne. 
The above are charges per agate lme-about eig-ht 

words per line. 'llhis notice shows the width of the hne, 
and is set in agate type." Engravings may head adver .. 
tisements at the same rate per agate line, by measure .. 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn .. 
ing to appear in next issue. 

[JUNE II, 1887-

- The Ori[inal Unvnlcanized Packin[ THEAMtRI�AN BELL TELErH�NE ��. CALlED THE gTANDARn-!if�t�.;;:.e:,:c��:-p����ich 
Accept no packing as JENKINS PACKING unless 

stamped with our "Trade Mark." {n .rohn Street, N. Y. 
106 -Milk Street, Booton. JENKINS BROS. 13 So. Fourth St., Phlla. 
64 Dea .. bo .. n St., (Jhicslro.. 

95 MILK ST. BOSTON, MASS. 

To Business Men. SHAFTING, PULLEYS, HANDERS, AND DEARINO. 
Get estImate from (Jh .... ttana Machine (Jo., 

206 N04 4th St .. eet, Phlla., Pa_, befo .. e ol'denD&'_ 

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. 

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 
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advertises in the SCIENTIFIC AMERICAN. And do not 

11 PATENT 
. JACKET KETTLES, 

Plain or Porcelain Lined. Tested to 100 lb. 
pressure. Send for Lists. 

, .  614 und 61�fti�&er¥t���elpb1a.Pa. 

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

�baniC8, Builders, men of leisure, and profeAsional 
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 
di:tferent subjects, bas just been published for free 
circulation at the office of this paper. Subjects clas­
sified with names of author. Persons desiring a 
copy, have only to ask for it, and it will be mailed to 
them. Address, 
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selecting a list of publications in WIllen you deClne It is 
for your interest to advertise. This is frequently done, 
for the reason tnat tne agent gets a larger eommisslOn 
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culation tnan is allow .. 
}-'or rates see top of fir!:!t column of this page, or ad .. 

dress 
lUUNN & CO., Publisilers , 

361 Broadway, New YOl'k. 

WELLS BROS. &. CO., CRErJ:n�LD, 
MANUFACTURERS OF 

Sc .. ew Cutting- MachIne .. y and Toob fo .. Machintst8', 
(Ja .... tsce Make .. s', and Blnckl!!lmlth8' Use. 

��-�- �.-----CAPILLARY ATTRACTION.-AN IN-
teresting paper by William TholDson, discussing the 
question whether the attraction between any particle 
of matter in line bcxly and any particle of- matter in 
another continuestovHry inversely aathe square of the 
distance. when the distance between the nearest pOints 
of the two bodies is diminished by various degrees. 
With SO figures. Contained in SCIENTIFIC AMERICAN 
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--------------
'I' 1" an sin is si 0 n ·of Power. 

� u sp ension B rid�es1 
Tl"am'Vnys, 
other applications of 

Mention thls paper. 

PillE ANDW £TER·PROOF BUILDING FELT, 
FmE-PROOF PAINTS, STEAM PACBINGS, BOILEll 

COVERINGS, ETC. 
'amples and descriptive Price List free by mail. 

H. W. JOHNS r.!'F'G CO., 87 r.!AIDElft.ANE, N. Y. 

MESSRS. MUNN &; CO .• in connectioa with the publi-
:�f�� iI� p;�:t!���.T��aCt::C�����1,gi��!nU�e �t��; 
for Inventors. 

In this line of business 
�e. and 
prep�rH-tlOn of 
G��=.u{��o�na3f. 
Co. also attend to 
for Books, IJabels, 
on Infringements of Pa.tents. 
them is done with speCial care 
reasonable terms. 

"A pamphlet sent free of charge, on application. con-
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Designs, Patents, Appeals, Rf'lissues, Infringements, As .. 
signments, Rejected Cases, Hints on the Sale of Pa­
tentl. etc. 

We also send.fTeeo! cnaTOe, a SynopsIs of ]<'oreign Pa. 
tent Laws, showing the co�t and method of securing 
patents in all the prinCipal countries of the world. 

• M1JN.N '" CO., Solicitor .. ot Pa'en' .. , 
361 Broad .... ay. New York. 

BRANCH OFFICES.-No. 622 and 624 F Street, Pa­
cille Building, near 7th Street, Waehlngton,_D. C. 

ESTABLISHED HALF A CENTURY. 
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SAFE:S 
�AVE MA:JE�;r.fp�avEMENiS 
HOT FOUND I� . iVlAKts OTHER •• \: 
THATvJiLLWELL REPAVAN 
lNVESTIGATION 
EIY,it\OSEO��I�E: TO SECURt 
THE BEST "SAF£ 

.MAR,VJN SAFE CO. 
NEW YORK, PHILADELPHIA, 

LONDON. ENCLAND. 

SOLID EMERY WHEELS.-BY T. D. 
Paret.-Early forms of emery wheels and thelr deiects. 
Vulcanite wheels. The tanite wheels. Testing of tan-
��e�:e:�e:l� . 
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emery wheels. Comparative merits of American and 
English emery wheels. With 2 engravings. Contained 
in SCIENTIFIO AMERICAN SUPPLEMENT, No. �384 
l>rice 10 cents. - To he had at this office and from all 
newsdealers. 

MUNN & CO., 361 Uroadway. New York. 

ICE-HOUSE AND COLD R OOM.-BY R. 
G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIENTIFIC AMERICAN SuP .. 
PLEMENT.ii9. Price 10 cents. To be had at this office 
and of all newsdealers. 

BEST and most RELl­
A B I.E for swift runO'.ng. 

Chas. 1. Sehieren &. Co. 
I Ferry St. , New York. 

416 Arcb St, Pbila. 
86 Federal St .• Boston. 

ON STEAM BOILERS.-A LECTURE 
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�t?gl�l�t�0�s:nt. Dilferenttypes of boilers. Material. Methods of :ivetitll:, Fractures. Boller explosions. Contained In SCIEN"1"IFIC AMEIUCAN SUPI·J.F.MENT. No, :;33. Price 10 cents. To be hadat thiS office and from all newsdealers • 

NOTICE to Users of Steam Pnmps. 
We ba ve received following letter In 

regard to One of our No.5" L" ($16) 
��"w�Jre��:l\'''a��r::,�g�l�h

�Ch pipe 
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" Money could not buy the Jet of us 
unless another could be had. 1 would 
not give your No.!:: H L" for a $700 pump. 
equal distance to raise. 
.. N. A. Litcbtleld. Supt. Micb. �31ate Co." 

We make Ten Sizes of these Pumps. Prices $7 to $75. 
Capacities 100 to 20.000 gallons �er hour. State for what 
purpose �nl�'W��i%l% ':i'il-'lF,'H,����rf.·�. 

RUBBER BELTING, PACKING, HOSE, 
AND ALL OTHER KINDS OF 

B..UBBEB.. G-OODS, 
--FOR--

MECHANICAL and MANUFACT�_RING PURPOSES. 

The Largest and Most Extensive Manufacturers in America. 
THE GUTTA PERCHA AND RUBBER MFG. CO. 

Ne-w York, Chicago, San Francl8co, Toronto. 

T� MANUrA�TUaEn�, rATENTEE� 
�n ��NTM�T�n�. 

Estimates will be given and contracts made by the 
Household Sewing Machine CO.t for the manufacture of 
machinists' tools of any description. Will manufacture. WIT HERBY • RUtlG & RICHA UDSON. Manufacturers of Patent Wood Working Machinery of every descrip. tion. Facilities unsurpassed. Shop formerly occupied under contract patented specialties. 

We are also prepared to do Japanning and Plating in by R. Ball & co., Worcester. Ma�s. Send for Catalogue. 
large or small orders. Correspondence solicited. Ad .. 
dress 

Household Se-wing Machine Co., 

Providence, R. L 

./(-:;-, -I ii'TIGHT &S LACK BARRELM ACH IN rDy 
L l�fl'_',J _ '-'u ASPECIALTY 12o..s- (I, 
��� JOHN GREENWOOD &.CO - ROCH ESTER N Y 

OLSEN'S 

Testing 
Machinery 

For Business and Seien .. 
tific purposes. 

Illustratedcatalogues fur .. 
nished on application to 

TITNIUSOLSEN & CO., 500 No, 12th St., Phila., Pa.,U, S. A. 
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THE SCIENTIFIC AMERICAN ARCHI-

TECTS' AND BUILDERS' EDITION is issued 
monthly. $2.50 a year. Single copies, 25 
cents. Forty large quarto pages, equal 
to about two hundred ordinary book 
pages; forming, practically, a large and 
splendid Magazine of Architecture, 
richly adorned with elegant plates in colors. 
and with fine engravings ; illustrating 
the most interesting examples of modern 
Architectural Construction and allied 
SUbjects. 

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 1mpl'OvlIfgnomes . 
Qr erecting structures of any kind, have 
before them in this work an almost end­
less series of the latest and best exampu8 from 
which to make selections, thus saving­
time and money. 

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 described and illustrated, 
with addresses of the makers, etc. 

The fullness, richness, cheapness, and 
convenience of this work have won for it 
the Largest

'
Circulation of aqy Archi­

tectural publication in the world._ Sold 
by all newsdealers. 

MUNN & CO., Publishers, 

361 Broadway, New York. 

Buil�ing Plans and Specifications. 
cent address before the New York Electric Light Asso- CURVATURE GEOMETRI- In connection with the publication of 
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in the past, and wbat are It. future possibilities. 
fo��g����t;.1���fa��i-s �it'%W���t ��� p:� ��:J�� 
cal Exhibition. hy Mr. Kellingworth Hedges. With 4 
cuts. Both of these papers are contained in SCIENTIFIC 
AMERICAN SUPPLEMENT. No. 31ii. Price IOceuts. To 
be had atthis otllce and from all newsdealers. 

THE OURTIS 
RETURN 

STE.A.lMt TE..A.�_ 
For returning steam condensed un­
der pressure automatically into the 
boiler, whether taken from above or 
below the . s� 
���re. . 

�'REGUL! 
aSTON, MASS. 

-Send for Circular No. 19. 

'E MODEL and 

L 

SendforCircnlars. 

XPER I M E�TA C'��:,�:!�,B:,o. 
WORK OOIALTY. (Mentlon'this P_� 

i. N8,'cat�lQ,gUMf yefi\abte �p�, 
oontafiitd fir SCIIl:MfFIC AMEIUCAN E!bPPLEMENT. senf' 'Tee of charge to any address. 

MUNN & CO .. ;>61 Broadway. NY 

the BUILDING EDITION of the SCIENTIFIC 

AMERICAN, Messrs, Munn & Co. furnish 

RICE AUTOMATIC CUT -OFF ENGINE. 
Self-Contained. Sensitive Governor. 

Balanced Valve. BtU. Speeds. & CO., 

Stationary Oilers. Best' Economy. 361 Broadway, New York. 

Gold Jl edal Ci1lci1l7lotl 1l�]1t!6t#ftin, 1884. I 
THE JOHN T. NOYE MF� CO., l¥!l:l!!:�!!r�spr!t!!�!:. 
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