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lJ!si�
o
:n�:�rf!��

t
R. ��:S;�rl��f�t� i:la��rc �:S;o!d� but it is almost worthless if the elastic is not good. • \Vill you please send us your ad

dress by postal card and give us 
the RriviJege of telling you the whole of our story? If you will we will place tbe .1AIUE .. 
MEANS' $3 .. HOE easily within your reach in any State 
or Territory. 

J. MEANS & 
CO. 

43 Lincoln St.. 

Boston, Llass. 

catalogue of Outtlts 
for Amateur8 or Artisans. 

AddroosH. L. Shepard, Agent, 134 E. 2d St .. Cincinnati. O. 

The 'tydlng Season is Open. 
Send for the New Catalogue of 

Columbia Bicy'cles 

J,ieufifit 1\mttitau. [APRIL 23, 1887. 

IMPORTANT TO USERS OF VALVES.THEAMEru�AN�E�� TE�EPH�NE��. 
8Ub�';ifeN;:1 �'rs\\:°f�fFrT\�is�N1ilNS BROS. V ALVES have attained, the market has been 

One imQo rtant defect in the imitations referred to Is insullident opentIUI for Inlet of steam or 
Fluid, thereby checking the flow. Purcha.ers of Valves sbould De careful to know that they .... e of 
capaCity suited to size of Pille tD wllU:ll tlle Valves are to be 1Ittache4. All Valves manufactured by 

Jenkinl!l Oro ... ar e Warranted Full Opening. 
JENKINS BROS., 71 John Street, N. Y.: 105 Milk Street, Boston; 13 So. Fourth Street, Phila. 

1��Q�:h. 
�Mfi:r":i�� . 
Address: The American Writing 

Machine Co., Hartford, Conn.; 
New YOrK Omce, 237 Broadway. 

S A. W S ��t��m��o ��;;'J�I�S t��� SAW S 
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AL GAS for heating and tempering �aw8 
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mates and drawings furnished. 

DIEU(I),11 SAFE AND U)CK. COMPANY, 
W. H. BUTLER, Gen'l Agent, 79 Duane St., N. Y 

HOW TO GRAFT.-A VALUABLE PA-
per, �iving complete directions for making various 
kind s of grafts 1n fruit trees.-Gleft urafting, slip 
grafting, bear's mouth grafting. wired /lraftinJ!, side 
grafting. whip grafting, saddle graftinl', tongue 
grafting. split grafting, crown RTafting. Grafting-wax:. 
Waxed cloth. With 11 :H�ures. Contained in S('JENTI
FIe AMEI1H'AN S[7PPL�::MEST No. ,'j40. Price JOcents. 
To be had at this office and trom all newsdealers. 

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 S peaking 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 thE-refor. 

- T H E -

prices. Address 
S EIUEUSCJN, SMIT�e�v��·J!itl�:)'pn. S 

LEGS &+ARMS, 

2 to2ii H. P. CHARTER'S IScteut! �Jrntrltln 
q�"�����: <W iund.llljJ_� J Iclttt@l., 

(ARTIFICIAL) 
WITH RUBBER HANDS AND FEFJ'. 
!rhe MostNatural, Comfortable & Durable, 

Thousands in Daily Use. 
New Patents & Important Improvements. 

F';ln.���>t:;I U. S. Gov't Manufacturer. 
Ill. Pamphlet of 160 Pages SENT FREE. 

A. A. MAR.KS, 
701 Broadway. New York City 

AGENTS WANTED (Samples FREE) for . ))r. �COll'8 beautiful I\lectl"ic Co .'w 
sets Brushes, B elts, Etc. No 

any in Power and Econo-
my, and su perior to all 
in SImplicity, and Com
pactne�s. Gives an Im
R��.e at every Revolu_ 

CHICAGO AGENT: 
H. H. Latha.m. 

115 Monroe Street. 
NEW YORK AGENT. 

Zell Engmeering Co. , 112 Liberty Street. 
r��'d.
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THE SCIENTIFIC AMERICAN ARCH I-

and Tricycles. 
Mailed free upon application. 

The rOPE MFG. co, 79 Franklin St., Boston 
Branch Hou@es: 12 W arren St., New York; 

291 Wabash Avenne, Chicago. 

____ ---=-=� .-- _-- I lams rton g. o. 
JET PROPELLERS.-A DISCUSSION OF P.O. Box 148. STERLING, ILL. 
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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 plate8 in color8, 
and with fine engravings; illustrating 
the most interesting examples of modern 
Architectural Construction and allied 
SUbjects. THE BEST STEAM PUMP. 

Vall Dnzell's I-alent tStenln l·ump. 
Incomparable in cheapness flUd etfi� 

ciency. Needs no care or skill i cannot get out of ord�r i has no moving part;:;\. 
A �upe)'iol' Fire I'tUIIP. Instantaneous and powerful, ever ready. 

Available, wherever'steam pressur'e can be had. for pum ping any kind of liquid (hot,cold. sandy. impure, etc.). We make 
ten sizes, prices from $7 to $75. Capaci-

State for what p����;��i��g ��e��
l
��; 8:fafo��e 

OfH Pumps." VUIi J)uzell &:; Tift, Cincinnati, O. 

Cha.ndler 3i. Fa.rq uhar, 
17'1 Washington St., 

BOST9N. 

Agentsf or Fay's" Yankee" C!LlPERS 
AND 

Barnes' Foot Power Machinery, 
AND DEALERS IN 

Uarhinlsts' Snpplies of Every Kind. 
Send two stamps for illus. catalogue. 

THE IRON AND COAL DISTR ICTS 
of Alabama.-An interesting paper, with map showing 
the position of the mineral districts of the State. COll
tained in HCI EN'l'IFIC- AMERICAN ·SUPPLICME�T. No. 
liutJ. Price 10cents.: To be had at thisofllceand from 
all newsdeal ers. 

Mention thls paper. 

PATENTS. 
MESSRS. MUNN & CO .. in connection wit.h the publi

cation of the SCIENTIFIC Al\IERICAN� c.ontlOue to ex
amine improvements. and to act as Soheltors uf Patents 
for Inventors. 

In this line of business they have had ff!r!y'-fY1te years' 
�ience. and now naTe unequal £l, jac'thties for the 
preparatlOn of Patept DFawings, Specitlca�ions, and .the 
prosecution of AppllcatIOns' for Patents 10 the United 
States, Canada. and Foreign Countries. Messrs Mu,nn &. 

Co. also attend to the preparation of Caveats. Copyrlghts 
for Books, Labels, Reissues. Assignments. and Reports 
on Infringements of PA.tents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms 

A pamphlet sent free of charge, on application, containIng- full information about Patents and how to pro'" 
oure them i directions concerninJ;! Labels, Copyrights, 
DeSigns, Patents, Appeals, Rnissues, Infringements, AB
eignments, Rejected Cases, Hints on the Sale of Patenta,etc. 

We also send, Jree of chan'ge, a SynopsIs of �'oreign Patent Law8. showing the CORt and method of securing 
patents in all the principal countries of the world. 

MUNN &: (JO., Solicitor. of Patenta, 
861 Broadway, New York. 

BRANCH bFFlCES.-No. 622 and 6U F Street, P .. 
cUlc Building, Dear 7th Street, Waehlngton, D. C. 

D RIVING·BELTS.- A PAPER BY in Scr �:NTIF[C AMERICAN SUPPLEMENT, No. .J61. 
PrIce 10 cents. To be bad at this ofllce and from all 
newsdealers John 'rullis, discussing the comparative value of various . kinds of belti�g. Main driving-belts. Patent leather 

C 0 M M I S S I 0 N Wanted: the Agency 0 f StaPle! chain belt\ng. Half-twist belts. Cotton belts. Leather 
or Patented Goods, forConnec- ropes. With 3 engravmgs. Contained 10 SCIENTIFIC 

ticut or New Haven and vicinity.References satisfactory A)IERICAN �UPPLll:MENT, No . •  ')O�. Price 10 cents. To 
Address "Commission," P. O.Box622 , New Haven, Conn. be bad at thIS Office and from all new.sdealers. A special feature is the presentation in 

each number of a variety of the latest 
TELESCOPIC OBJECTIVES AND MIR- L IlSDIWLIU & PE'l'ER!'10N, of Franconia, Minn., a!1d best plans for private residences, city 
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employed in the construction of telescopic objectives. of $20,OOO!!or the manufacture aI!d sale of Lindholm's I moderate cost as well as the more expen-prefaced with a short history of the manufacture of 

I 
AddIDg . M.aC�llne. �he corp�ra twn to be known as . . .  . • glass. contained in SC[E�T'FlC AMERICAN 8UPPLE- H The LIl'htmnl' Addmg' MachmeCo .. " of McP�erson, Sive. DraWIngs In perspective and ill 

MENTS. Nos. a4� aJ)d 549. Price, 10cents each. To be Kansas, and all correspondence In regard to said Ma- . . obtained atthls ofllce orfrom any newsdealer. chine should be addressed as above. color are gIven, together WIth full Plans, 

H 0 U S E HE! T IN G 
BY IS·.I.·�.A.� TRIUMPHANT SU(J(JESSll 

THE .. CORTON" BOILER. 
Tnbular, Sectional, Self-Feeding. New circulars. 

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

SHAFTING DEPARTMENT Couplings, Hangers, Shafting, Pulleys. 
EDISON MACHINE WORKS. Sale8roo�, �9��o; c:;ti��� New York. 

OPERA GLASSES .Ilicroscopes, Tete'copes. Spectacle8� Barometers, 
Thermometers:.. Photofl.!apht."r. Otttjit" for .AmateJITS, 

W.II. W ALl,ISLE Y & CO. successors to R. & J. 
Beck. Philadelphia. lIlus. Price List free to any address. 

HOOCE'S 

Universal An[le Union 
PATENTED. 

Combining an elbow and, 
union, and can be set at I 
any angle at which it is de
sired to run the pipe. 
!lIanufadurers & Wholesale Agf'nts, 

ROLLS!rONE MACHINE CO., 48 water St., FI!rCHB'O'lIQ,MASS. 

BAR'REL 
MAeHINERY. 

E • .\ R. UOMIES, 
BUFFALO, X. Y. 

SOLID EMERY WHEELS.-BY T. D._ 
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s TYte 1��fle ����l�.
an%��ii�g

d
gi��t! 

�
t
�e��\�i:e:l�. 

StB���ti����Of :!S; w�h���;. s�ee�� i6� 
emery· wheels. Comparati�e merfls o� American. and 
English emery wheels. WIth 2 engravIngs. Contamed 
in SCIENTIFIC AMERICAN SUPPLEMENT, No. aSS. 
Price 10 cent.. To be had at this ofllce and from all 
newsdealers. 

E 
MODEL and 

L 
SendforCircmars. 

XPERIMENTA C.E,Jones&Bro. 
-A- CINCINNATI, D. 

WORK SPECIALTY. (Mention thi, Paper.) 

Address JOliN A. ROEBLING '8 SONS. M'anufactur 
erR, Trentoll, N. J., or 117 Liberty Street, New York. 

\Vhee18 and Hope for conveYlDg power long distances. 
Send for circular. 

.. STEAM ENOINES. 
Horizontal and Yertical. 

. Dt'ellllin2" lllnclliue .. y. 
_ ;;! _�_ Flout", Powde .. , 81nte Ilull - .- � Flint Itlill machinery, Tur-

T '  bille Wale.- \\'heels. 
� - York Mfg Co., York, Pa. U. S. A. 

CAPILIJARY TUBES. SPON'.rANEOUS 
Motion in.-A paper by C. DechHrme upon the applica
tion of electricity to the studyof the spontaneous as
censional motion of liquids in capillary tubes-�he 
question being studied from a dynam1� standpomt. 
With 10 engravings of apparatus and detaIls. Contain
ed in Scn;!S"TIFIC A.MICRICAN SUPPLII;MENT, No. �3�. 
Price 10 cents. rro be had at tbis office and from all 
newsdealers. 

:ri��fo;�����q,y�!. Wit���t�!J�t� ! New Catalogue o! Valuable Papers 
apparatus employed. Contained in SCi gNTIFTC AMF.RI- contained in SCIENTIFIC AMliltC.ICAN SUPPLEMENT, Bent 
CA .. "Suppr,IO:MENl', NO. !i34. PricelU cents. To behad I free of charge to any addurNes

N
s. h CO 361 B d NY in this office and from all newsdealers. M "' . . roa way_ 

These Paints are in every respect strictlyfirst-claBs, being composed of 
the best and .purest materials obtainable. They have a larger sale than 
any other paints made in this country or abroad, and, a lthough they cost 
a trifle more per gallon, they will do more and better work for the same 
amount of money, owing to their wonderful covering properties, while 
their superior durability renders them the most economical paints in the 
wodd. Sample Sheets and Descriptive Price List free by maiL 

H. W. JOHNS MANUFACTURINC CO., 
BOLE lIlANUFACTUAXBS OF 

H.W. Johns' Fire and Water-Proof Asbestos Roofing, Shea.bing, Building Felt, 
Aabestos Steam Packing., Boiler Coverings, Roof Pat_ts. Fire-Proof Paints. etc. 

VULCABESTOI. Mo�ldedPi8toD-B.d Pa.kiDg, Rblgs, Gasket., Sheet Packing, etc. 

Established 1858. 87 MAIDEN LANE, NEW YORK. CHICA.·L"'\i\�ILPIiIA. 

© 1887 SCIENTIFIC AMERICAN, INC. 

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 irnprovinghOlllel5 
or erecting structures of any kind, have 
before them in this work an almost end
le88 8erie8 of the latest and best examplt8 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 deEcribed and illustrated, 
with addresses of the makers, etc. 

The fullness, richness, cheapness, and 
convf'nience of this work have won for it 
the Largest Circulation of any Archi
tectural publication in the world. 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 Specificati.�ns 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, bay windows, or attic rooms, are 
invited to communicate with the under
signed. Our work ex�ends to all parts of 
the country. Estimates, plans, and 
drawings promptly prepared. Terms 
moderate. Address 

MUNN & CO., 

361 Broadway, New York. 

PRINTING INKS. 
THE "Scientific American" is printed with CHAS. 

ENEU JOHNSON & CO.'S INK . Tenth andLom. 
bard Sts., Phila.,liDd47 Roee St., opp, D uane St. N. yO' 
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