
Inside Pall'''' each insertion - - - '%i5 cent. a line. 
Back Page each inserti on - - - ttt .OO a line. 

The above are charges per agate hne-about eight words per line. This notice shows the width of the line, and is set in agate type. Engravings may h .... d advertisements at the same rate per agate line, by measurement, 8S the letter press. Advertisements must be received at publication office 1IS early as Thurlldaymorning to appear in next issue. 

m!sSthgrill�:����itrn ��:s;igrl��7�t� i:l:�rC ':8;o:�� but it is almost worthless if the elastic is not good. Will yOll please send us your ad� dress by postal card and give U8 the privilege of telliDg you the whole of our story? If you will 
�E'li�SPI$� �bii:oil:!:fl� within your reach in any State or Territory. 

J. MEANS & CO. 
43 Lincoln St •• 

Bostoll. Ibss. 

To Business Men. 
The value of the SCIENTIFIC AMERICAN as an advertising 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 'l'erritories, and is read in all the principal libraries and reading rOOms of the world. A business man wants something 

:aO�:r�h�H!O ::�t�i����w�;.meT�i�h� �:t�h�:w:� advertises in the ScIENTIFIC AMlilRICAN. And do not let the advertising agent intiuence you to substitute 
:���tr��� tf�P;f ��b�������1�I�I�l����:iidewl�ei� for your interest to advertise. This is frequently done, for the reason taat tne agent gets a larger eommission �o� tlh� PsJi����%nI�:#��:culation than is allow-

}<'or rates see top of fir.t column of this page, or address 
MUNN & CO., Pnblisbers, 

361 Broadway, N e w  Yo.·k. 

AIR PUMP, AN INEXPENSIVE-BY 
G. M. Hopkins. Directions for making an efficleDt air 
f:r%Ysfg�B��: ;;�adutl��na:3�It����et��i��d f�Wh i:� 
WRtn�\¥�r'�t8�08���T::3�!Wscii���;�ch���I!��1i 
SUPPLEMENT, No. �69. Price 10 cents. To be had at 
this office and from all newsdealers. 

UNEQUALED 
For House, Barn and 

all outbuildings. 
Anybody eBn Put It 0 .. 

PRICE LOW. 
Write forSampleand Book. 

143 Dnane �t •• N. Y. City. 
INDIANA PAINT de. ROOFINC CO. 

B A R R E L 
D1ACHlNEKY. 

Eo I; .. DOL_liS, 
BUJ'.I'ALO, N. Y. 

Iren tiM this paper. 

�"':�iD�'W"'TER.PROOP BUILDING FELT, PAINTS, STEAM P ACKINGS, BoILER COVERINGS, ETC. 
Samples and descriptive Price List free by mail. 

II. w. 1011�'G CO., 871!AID!N LAN!. N. Y. 

PATENTS. 
MESSRS. MUNN & CO., in connection with the publicatlon of the SCIENTIFIC AMERICAN. continue to examine improvements, and to act as Solicitors uf Patents for Inventors. 

"",=!:n�ri'� �':,"�n'l::::e�n����,.{mlt..onfJ:%"� preparatIOn of Paten� Drawings, Specifications, and the 
grosecutio

.

n
. 
�AP. Mations for Patents in the United 

c��t:rs'o��! � :g::���a�fo"J6rg�ve�t��8c��rix:r�� for Boo�'LI eis8nes. A 8signments. and Reports on Infrlngeme P1ttents. All business intrusted to them is done tq special care and promptness, on very r8880na ble terms 
tai�lria:nlurlr!t�::all;: �:0��a���e��8 afgAi�-:;�Oro c� 
cure them; directions concerning Labels, COPYJOig'b:ts. Designs, Patents, Appeals. RAissues, Infringements. Assjgnments, Rejected Cases, Hints on the Sale of Pa-tente, etc. . 

We also send, fneaf c1ta'l1lll, a SynopsIs of Foreign Patent Laws,showing the COl<t and method of securing patents in all the 'prinCipal countries of the world. 
:MTJNN k CO., Solicitor. ot Pa'en'., . : � 361 Broadway, New York. 

BRANCH t'lFFlCES.-Bo. 622 and 62f F Street, Pa-cUlol'ufldlnll, near7tb Street. Washington, D. c. 

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

chaniCS, Builders, 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. 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, 
MUNN & CO., 361 JJroadway, Ne w York. 

ELECTRIC CONVEYORS.-DESCRIP-tion of two ingeniOUS systems for the electriC carriage of �man packages. Illustrated with13engravinga. eon" 
464. PrIce 10 cents. To be had at this office and from all newsdealers. 
PHOTOCRAPHIC PRINTS OF MACHINERY 

ON PERMANENT BROMIDE PAPER give all the finest gradations of shadow, from clear white to the purest blaCk. They are printed directly 
tfi��:�t'o�r:g�fa!n������;: ���n�r�J�:6a����h��ry fgr 
the finest steel enJ£ravings. which they resemble. With our new AutomatIC Printing Machine, we are enabled to make these beautiful prints at a price that will allow 
f!alyg;:: be���r�����ae��n��fili��J.he E�lK�:.?.!.�ri:; frOm,jI::iEa!���.ii�eb�oy

aFi!i�z:·a��n�ff� t(r�:' 
Rochest er, N. Y .  

Van Duzen'" Pat. Loo8e Pulley One.-

HA S Highest Indorsements, Enviable ReputatiOn, Scientific Pedigree. A two years' test by conservative manufacturers of national reputation has shown it to be the only pet"-
�e;! ��ri��g�a:;�re�� 
\?r�ub�g���iF��}fi��I���i, o. 

CHAINS.-DESCRIPTION OF Mr. Oury's process of manufacturing steel cha.ins fl"Om solid bars of steel, without welding. With 7 figures. 
��'h�iWi1�� ����£;,�FIf,N����r�ir'�;,!':.�lr� all newsdalers. 

HOUSE HEATING 

"".��ff- Tile Gran Pa .... ut Feed-Water 
Pnrilier. 

STEAM BOILERS. 
Water before enterWater Equals TemBoiler. Absolutely Expansion and ConWill remove Old of the 

the and causes the Carbonates of Lime and Magnesia, conducted at a high temperature under considerable pressure, results in the almost coml,'lete precipitation 
of the sulphates of lime. ' 

MANUFACTURED BY 
Whetstone & Gran. 

OFFICE: 
922 FII..BERT STREET, 

PHI.LADELPHIA, PA. 

ICE-HOUSE AND C OLD ROOM.-BY R. G. Hatfield. With directions for construction. Four engravings. Contained in SCIENTIFIC AMERICAN SupPLEMENT, li9. Price 10 cents. To be had at this office and of all newsdealers. 
THE TEST OF THE ROADS 

FOR TEN YEARS, BU�:�l�s��thii.�:����e��fes 

COLUMBIA 
BICYCLE & TRICYC LES 

THE AMtnI�AN �ELL TELE�H�HE ��. 
95 MILK ST. BOSTON, MASS. 

This Company owns the Letters Patent 
�ranted 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 responsiq�uch 
unlawful use, aud all the consequenceB 
thereof, and liable to suit therefor. 

-TH E-. 

THE SClENTIFIC 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. 
aud with fine engravings; illustra.tiug 
the most interesting examples of modern 
Architectural Construction and allied 
subjects. 

A special feature is the preseutation in 
each number of a variety of the latest 
and best plans for private residences, city 
and country, including those of very 

sUPERIOR TO ALL OTHERS. moderate cost as well as the more expenIllustrated catalogue sent free. 
POPE KFG. CO., Boston, New York,Chicago, Hartford . . sive. Drawings in perspective and in 

BT S�·:JD.A.]IjL TRIUMPHANT SUCCESSll 
THE .. CORTON" BOILER. Tubular, Sectional, Self-Feeding. New circulars. 

GORTON & LIDGERWOOD CO.,96 Liberty St., N. Y. 

PIPE COVER INGS 
Made entirely of ASBESTOS. 

color are given, together with full Plans, 
Specifications, Costs, Bills of Estimate, 
and Sheets of Details. 

Absolutely Fiz:oe Proof. 
BRAIDED PUKING, !lULL BOARD, SlIEATBING, ()EMENT, FIBIlE AND SPE()ULTIES. �,A.LJ:aE:JiJ:EU!iI-.�ENC:m Q007 FOOT E_ aT� ST_. 1'11"_ Y_ 

Architects, Builders, and Owners will 
find this work valuable iu furnishiug 
fresh aud useful suggestious. All who 
coutemplate building or improving homes 
or erectiug structures of any kind, have 
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. 

AQ U A PURA NATIONAL FILTER. BY NATURE'S PROCESSES 

Many other subjects, iucluding Sewer
age, Piping, Lighting, Warming, Venti
lating, Decorating, Laying Out of 
Grounds, etc., are illustrated. An ex
tensive Compendium of Manufacturers' MaUer in Snspension 

a nd ORGA NIV a nd 
"'e m i-"'olnbl e Ele
ments r emoved. 
Hard Water Made Soft. 
Cities, TOWns, Mills,. Hotels, and Private Houaes Supplied and Results Guaranteed . 

Seale In Bollers Avoided. 
'� •• ":C�""� to the any 

F��%l 

The BEST, also 
the CHEAPEST, 
S�rf.:'�:W��I�I��: Anuouncements is also given, in which 
!:�g;'":;;:�gin����� the most reliable and approved Building 
WoIf::sd. p��:!;te� Materials, Goods, Machines, Tools, and Capacity Unlimi teo Appliances are described and illustrated, Pure Water 
Gu""auteed by our system with addresses 0 f the makers, etc. 

:nA:n.����n�eH:!t;�� The fullness, 'richness, cheapness, and 
jjoation of City, Town, and convenience of this work have won for it mill water supplies a speci-
�tlticu;:;�":.'��pp'lic�tt�� ,the Largest Circulation of any Archi

or ,,",er Filters a1tered.ver to the Nations. System at low .. st. tectural publication in the world. Sold 
National Water Purifying Company, tbY all newsdealers. 

. 

145 Broadway, cor. Liberty Street, New York. MUNN & CO • " PublIshers, 
STEAM ENGINES • .  � · 361 Broadway, New York. , Horizontal and Vertical. 
D.·ed ging Macbinery. 
Flour, ].Jnwdel',· Sinte nnd 
Flint WIlli Macbille.·y, Tnr

Ftnest toned,moddtlrabl., �"II."""iI.-and pOS$esa the only absolutely 
i:r:b:�aliilu�r�::te:t!!o�::��:�r::�tetbe M�i�'j���� 

"""..-"""",:",-''-,--'-r--''..." bine Warer W heels. 
YorkMfgOo�York.Pa, U.S.A. 

.� 

Building Plans and Specifications. 
In connection with the pUblication of 

t he 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 
work they are assisted by able and ex
perienced architects. 

LYON" HEALY, 162 State St., C 
THE INVENTION OF MACHINES.-
A paper by Prof. Hale Shaw, pointIng out what is necessary forthe foundation of a science of the invention of· machines, and showing- what steps have already been taken in this direction. Contained in SCIIGNTIFIC AMERICAN Snppr,l<MENT, No. �42. Price 10 cents. To be had at this office and from aU newsdealers. 

SUPPLIES FROM HYDRANT PRESSURE the cheapest power known, Invaluable for b l ow i n g  Church Organs. running 
Pr lntlng Presses, SewVnQ 
M achtlntes 1m Household. Turning L a t h e  8, Scrod Saws, Grindstones. Coft'ee Mil1s, Rausage Machines, F e e d  C u t t e r s ,  Electric Li;}hts, Elevators, etc. It needs1ittle room, no tiring uP. fuel. ashes, repairs, en- Address JOHN A. ROEBLING'S SON8, Manufactur��n:iir:TE���:c�r��e���i ers, Trenton, N. J., or 117 Liberty Street. New York. 
bill I t I Wheels and Rope for conveYIng power long distances. 
co�pact� 8t��3; ;e:th ���� Send for circular. 
at any fressure of water I -----------------
:��:�a�itir��:fo�bel.�';,"ci 

I 
� New Catalo.aue of Valuable Papers up to 10-horse 0 

�.'��"e.�."!,._ ",,'''�'V_'_'.. for circular to contatned in SCIENTIFIC AMERICAN SUPPLEMENT, sent Newark. N. J. treeof charge to any a�t��· & CO .. 361 Broadway, N Y 

PENBERTHY INJECTOR. 
.A. .F� J?�OJ?OS:t'rZON'_ 

Those who contemplate building, or 
who wish to alter. improve, extend, or 
add to existing buildings, whether wings. 
porches, bay Jindows, or attic rooms, are 
invited to communicate with the under
signed. Our work extends to all parts of 
the country. Estimates, plans, and 
drawings promptly prepared. Terms 
modera teo Address 

MUNN & CO., 
361 Broadway, New York. 

As every injector is tested by the manufacturers befoJe it leaves the factory, we know that, if.properly connected and instructions are carried out, they cannot fail i . to �ork. The manufacturers ofl'er to pay the expen.es of any man to go to 'PRINT 'IlTG IN'�S thClr factory, and $10 pel' clay while there, if the injector does not W�k, r " . . �.- " . . � .  provided it has not beeD misused JENKINS BROS 71 John St NY. 10& k THE SCIentIli.c Amencan Is printed WIth CHAS • • .. , ., . .' .  ENEU JOHNSON & CO.'S INK. Tenth andLom: Street. Boston, 13 South Fourth Street, PhILadelphia; 54 Dearborn Street. ChlCtg. !lard Sts., Phila., and 47 Rose St.. opp, Duane St., N. Y. 
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