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UARBOLIC'ACID.-AN INTERESTING 

The Ori[inal Unvnlcanized Packin[ I THE AMEnl�AN �ELL TELErH�NE �� • 
CALLED THE STANDARD-As i t  is the Packing by which all others are compared. Accept no packing as JI!JNKINS PACKING unles. stamped with ourhTrade Mark." {'it John Street, N. Y. 
JENKINS BROS 106 Milk "'tr •• t. Booton. 

• 
18 So. Fourth St� PhIlB. M Dearborn St., Chlea8'o. 

95 MILK ST. BOSTON, MASS. 

This Company owns the Letters Patfilnt 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. w. L. DOUCLAS 

$3 SHOE. 
paper by lfrank French, M.D .. treatin� of �he his�ory of 
:r�o lhce�;�<!;Jft� ����t?fa�:�tlfea:i�u��! �e�ra;�e �8i�: effect upon animal orllanisms, and the antIdotes forlt In cases of poisonin�. Contained in SCIEXTIFIC Al\lEHIC'AN SUPPLEMENT, No. 43S. Price 10 cents. To be bad at this office and from all newsdealers. 

�'. PATENT 

I 
.
ipI�n�rC;o��!Li���e!��� lb. 

I pressure. Send for Lists. 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 0 f telephones not furnish­
ed by it or its licensees responsible for such 
unlawful use, and all the consequenceb 
thereof, and liable to suit thE'refor . 

The only sa SEAMLESS 
Shoe in the world. 

FInest Calf. perfect fit, and warranted. Congress, Button and Lace, all styles toe. As stylish and durable as 
w:eL:°S:;�\JfiL'IS$6. • 2.50 SHOE excels the $3 Shoes adver­tised by other firms. 

(Name &11.4 pno. 
llamped on bottom of ucrh Shoe.] 

Boys all wear the W. L. DOUGLAS 82 SHOE. 
11 your dealer does not keep them, send your name on postal to W. L. DOUGLA.S. Brockton. M •••• 

To, Business Men. 
The value-Qf the SCIENTIFIC A MERICAN as an adver­ti8ing' medium cannot be overeEltimated. �ts. circ!llation is many times greater than that of any slmllar Journal now published. It goes into aU the States and 'J.1errito­ries, and is read in all the principal libraries and reading rooms of the world. A business man wants something more th9.n to see his advertisement in a printed news­paper. He wants circulation. 'l1hh� he has when he advertises in the SCIENTIFIC AMERICAN. And do not 

����h�t��rV���i:�nfora���J�f�i�FCI� ��E��C!u:,st�t��� selecting a list of publications in WDwa yuu oe C lue It Is for your interest to advertise. This is. frequently ,done, for the reason taat tne agent gets' a larger eOmmlSSl(')n from the papers havmg a small Circulation than iE\ allow­ed on the SCIENTIFIC AMERH' AN. lfor rates see top of flrl!'t column of this page, or ad .. dress 
lllUNN & CO •• PnblislJ"rs. 

361 Bt·ondway. New 1'01'1<. 

THE ECLIPSE OF ALGOL, WITH THE latest Determinations of its Distance and Dimensions, -8y Royal B. Hill. An interesting account of recent 
�i�gl�s dOi;�:�:st6�ri�}i��S ci�btf�nJi�h�l oihrt�t:�t!l1't�: How a cardboard model of the phenomena of its eclipse may be made. Wit.h 8 figures. Contained in SClENTIFIC AMERICAN SUPPLEMENT. No. liliS. Price 10 cents. To be had at this office and from all newsdealers. 

FmE AND WA.TER�PROOP BUILDING FELT, 
F.mE.POOOF PAINTS, STEAM P A CKINGS, BOILER COVERINGS, ETC. 
Samples and descriptive Price List free by maiL 

II. W. JOIINS M'F'O: CO., 87 MAIDEN LANE, N. Y. 

PATENTS. 
MESSRS. MUNN & CO., in connection with the publi­catIon of the SCIRN'l'IFlC AMERICAN. continue to ex­amine improvements, and to act as Solieitors uf Patents for Inventors. 

m;���sc!�n:gJ ��n�::,:e�n���a��mtt�o�r:� preparatlOn of Patent Drawings, Specifications, and the 
gr��:;,u6��a3£, !KSlirJL;�rgn� 6g�nrr��:�tsl\l�sstr�eJIu��e: 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 chlD'«e, on application. con" 
����in&��l; inJi���f���n c�����n1��e¥�t:b:�? 8g�yi.Yg¥:'t�: Designs, Patents, Appeals, R�issues, Infringements, AB .. signments, Rejected Cases, Hints on the Sale of Pa .. tents, etc. 

We also send. free of cha1'ge, a SynopsIs of �'oreign �a­tent Laws, showing' the CORt and method of securmg patents in all the principal countries of the iVorld. 
MTJNN &: CO., Sollciton of Patent., 

361 Broadway. New York. 
BRANCH OFFICES.-NO. 622 and 624 F Street, Pa­clUe Building, near 7th Street. Washington. D. C.l 

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 di1ferent authors, on more than fifty 
di1ferent subjects, bas just been published for free 
circulation at the office of this paper. Subject.s 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 Broadway, New York. 

ICE·HOUSE AND COLD ROOM.-BY R. G. Hatfield. With directions for construction. Four engravings. Contained in SCIENTIFIC AMERIOAN SUP­PLEMENT, :i9. Price 10 cents. To be had at this office and of all newsdealers. 

EDUCA'l'ION OF 

j Ferry St., New: York. 416 A rch St., Phila. 
36 Federal St .. Boston. 

THE AMERICAN Citizen.-A lecture by Prof. R. H. Thur&ton on the 
�;��e�l:o:n��h�: bt�S:m��d��sth���ticiftr7h���:� which mark the mighty progress of the race toward a 
������ T��?C A����r��s ���o�E����� ��. f,?fl�in���� 10 cents� To be had at this office and from all news­dealers. 

EPPS , S 
CRATEFUL-COMFORTINC. 

COCOA 
ALCOHOL, SWEET POTATO. - AN account 01 a new industry recently established at the Azores-that of the distillation of alcohol from raw sweet potatoes. Contained in SCIENTIFIC AMEHTCAN SUPPLEMENT. NO. li'�. Price 10 cents. To be had at this uflice and from all newsdealers. 

HAND, BURR & CO., 
614 and 616 Market �t., Philadelphia. Pa. 

THE GREAT AQUEDUCT OF NEW York City.-Lengthy and very comj>lete account of the great aqueduct now being built hy. the City of New York, to increase its water supply. WIth 6 engravings. Con­tained in SCIENTIFIC AMRRICAN SUPPLEMENT, No. ii:i8 and ii60. Price 1Il cents each, To be had at this office and from all newsdealers. 

TELESCOPIC OBJECTIVES AND MIR­
�r�: l�ei�r:re��r��i��s���ttg�tbnfth��rItce�:e�b�,o� 
��Y���ad ��t�h� C���;[U�i\ifo�yO�l��:c�tgu�����:�f glass. contained in 8C[E:STTFIO AMERICAN SUPPLE­MENTS, Nos. a4Sand :>49. Price,10cents each. Tobe obtained at this office or from any newsdealer. 

@�CARY&MOEN� 
0TE RE Of�£SCRIPTION @to."�U 
234-�� 2��T. EVERY&. STEfl SPRINGS. NEW YORK CITY 

-THE-

Stitu1iflC 
IlJAtlldliWJ.J Idlitt(w!l� � 

CAPILLARY ATTRACTION.-AN IN- THE SCIENTIFIC AMERICAN ARCHI­teresting paper by William Thomson, discussing the , , E . .  
d question whether the attraction between any \>Brtic)e TECTS AND BUILDERS DITION IS ISSUe 

��oll£�l�eJo��i���s pg�Ir;�gv��le&a:;i�l:'e ��u�:'et��rtl�� I monthly. $2.50 a year. Single copies, 25 
�}s\'h�c�'w'6h�:'Jl:,� df:t�r��n���:J'e:y t�iilg��esJ�%��� cents. Forty large quarto pages, equal 
���B,�i;,,:[isNO<;'��t�!l'it�Jn56�f.IE�i;r:e'io :"�tslt�t:' to about two hundred ordinary book To be had at this office andfromall newsdealers. pages; forming, practically, a large and 

SHIELDS & BROWN 
Manufacturer8 and Sole PropritWrllQj 

13.RJ\,DLEy·s 

For BOILERS and STEAM PIPES Redueet' ()on4em".t1on of Steam. 
FOR GAS AND � ATER PIPES. . Prevents Sweating and Freezing. 
TheBeatNlln-Condnetor ofH.at and Cold In the World 

Send for illustrated descriptive Circular, and name this paper. 
143 Worth Street, New York. 

78 and 80 Lake Street, Chicago. 

HOW TO GRAFT.-A VALUABLE PA­
�r�dr��ng gr;'WsPll�te frill�e� ����)�fr���Aln��ri�Ng 
1�:�n�l: o���� mOr�\�i::�ft���dl�ir:�aliI��tin�o:��: g.rafting. split grJt1ng, crown grafting. Grafting-wax. Waxed cloth. With 11111111res. Contained In SCIlllNTI. FIC AMERICAN SUPPLEMENT No. �40. Price 10 cents. To be had at this office and trom all newsdealers. 

splendid Magazine of Architecture, 
richly adorned with elegantpZates 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. 

SHAFTING, PULLEYS ��!t!�t�!}m �!!t1Bn��!!!!lc�.� , J�06 No. 4th Street, Phlla., �a., before orderlna. 
--- -----------�---------------

Architects, Builders, and Owners will 
find this work valuable in furnishing 
fresh and useful �uggestions. All who 
contemplate building or improving homes 
or erecting structures of any kind, have 
before them in this work an almost end­
less Beries of the latest and best examples from 
which to make selections, thus saving 
time and money. 

ARMATURES.-A PAPER BY R. FUGE describing the usual method of winding armatnres. With 7 figures. Contained in SCIENTIFIC A l\IERICAN SUPPLEMENT, No. �:i9. Price 10cents. To be had at this office and from all newsdealers. 

Mention this paper. -------=-�--------- .. -�------

THE NEW CROTON AQUEDUCT.-Detailed description of the great aqueduct now being constructed to Increase the water supply: of New York 
��lfd ���o���h�f J�oet��elijv��,n;tW����eii 1;rfJ�E�s�ifg engravings and a map. Contatned in SCIENTIFIC' AMERI .. CAN SUPPL"MENT, No. li!iS. Price 10 cents. Toj be had at this office and from all newsdealers. 

Barnes' Foot-Power lIIaehinery. 

SOLID EMERY WHEELS.-BY T. D. Paret.-Early forms of emery wheels and their defects. Vulcanite wbeels. The tanite wheels. Testing of tan-
���:e:�e:l�. Stfi���ti���Of :�S;ryW��ier:. s�ee��: ��� emery wheels. Comparative merits of American and English emery wheels. With 2 engraving-so Contained in SCIENTIFIO AMERICAN SUPPLEMENT, No. �3�. I'rice 10 cents. To be had at this Office and from all newsdealers. 

,,',:-j J'f�TIGHT&SlAGKBARRELMACHINEoy c::J�\e 1� -vL)ASPECIALTY� '1 
.Leo' '''',''� JOHN GREENWOOD &CO , ROCHESTER N.Y 

STEEL GUNS, GUN METAL, Gq,N­
fr�'S?W:, ����,t�:gF��eblel;iivV: �e���gI' �iCJrn;r����: terials uRed in gun making. describing the peculiarities of the Whitworth system of artillery, and discussing the suhject of slow .. burning gunpowder. Contained ,n �cn�NTIFIC AMERICAN SUPPLEM�;N·r. No. :;89. Price 10 cents. To be had at this office and from all news­dealers. 

Truss Hoop Driving. 

BARREL, K£O, , 
Hogshead, 

AND 
STAVE MACHINERY. 

Over 50 varieties manu- .. factured by 
E. " B. Holmes, 

BUFFALO, N. Y. 
ON STEAM BOILERS.-A LECTURE 
�b�' :le..�I·�ot:�ivi��e�O� J�c���e!;£I�������:ot. Different types of boilerA. Material, Methods of rlveting, Fractures, Boiler explosions. Contained in SCIENTIFIC AMERICAN SUPl'LF.M:fGNT, No. :i:13. Price 10 cents. 
Te be hOO at this office and from all neWsdealers. 

anteed j not like u���:;eVumps wltde of Iron; all sizes to 6 ill C h  discharge i prices from $7 upward' capacities from 100 to 20 000 gallons per hour. State for what purpose wanted and send for Catalogue of .. Pumps." 
VAN DUZEN &: �l'IF'l" Cincinn.ati, o. 

EXAMINATION QUESTIONS IN GEN-eral construction. Copy of the last examination papers given to candidates who are desirous of employment in 
the� c���i���ri�a�:g�����i:NO:I1;�Ce 

A ������itBu�: PLEMI';NT, No. 561. Price, 10 cents. To be had at this office and from aU newsdealers. 

Estimates will be given and contracts made by the 
Household Sewing Machine Co., for the manufacture o� 
machinists' tools of any description. Will manufacture, 
under contract patented specialties. 

We are also prepared to do Japanning and Plating in 
large or small orders. Correspondence solicited. Ad­
dress 
Household Se�ing Machine Co., 

Providence, R. 1. 
THE INVENTION OF MACHINES.-
A paper bv Prof. HaleShaw, pOinting out what is neces .. sary for tile foundation of a science of the invention of machines, and showing what steps have already been taken in this direction. Contained in Scn:NTIFIC AMF.RICAN SOPPI,Ir.MENT, No. �4�. Price 10 cents. To be bad at this office and from all newsdealers. 

.. 

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 
t)1e Largest Circulation of any krchr­

.teQtural pliblication in'.tliEP��rld)' Sold 
by all newsdealers. ' 

MUNN & CO., Publishers, 

361 Broadway, New York. 

Building Plans and Specifications. 
In connection with the pUblication of 

the 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. 

Those who contemplate building, or 
who wish to alter, improve, extend, or 
add to existing buildings, whether wings, 
porches, ba�ndi"'s, or attic rooms, are 
invited tooommutilcate with the under­
signed. Our work- Ej'xtends to all parts of 
the country. Estimates, plans, and 
dra wings promptly prepared. Terms 
moderate. Address 

MUNN & CO., 

361 Broadway, New York. 

t'rITHERBY, .KUliG & RICH A aDSO� Manufacturera of Patent WOOd Working Machinery of every descrip­tion. Facilities unsurpassed. Shop formerly occupIed 
bv R Ball & Co;. Worcester. Mass. Send for Catalogue. 

�·New Catalogue of Valuabl8Papers I PRINTING INKS. contained In SCIENTIFIC AMERICAN SUPPLElIIENT,lent I THE" ScientIfic American" 18 printed with CHAS. freeof cha1'ge to any addres.. ENEU JOHNSON & CO. '8 INK. Tenth and Lom. MUNN do C? . . 361 Broadway, N. Y. llIrd St •• , Phila., and 47 Rose St., opp, Duane St.. N. Y. 
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