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THE HAMMER TELEPHONE.-BY L. 
De Locht Labye. Description of the apparatus. Its 

• oPetation, and the "Er"'"ent contradiction by It of the 
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talned In Scn:NTIFIC AMERICAN 8UPPLEMENT No. 4to1li. Pr1cti 10 cent.. To be had at this office and from all D8l11'adllllJers. . 

ARTESIAN 
Wells, Oil and Gas Wells, drilled 
:r���:%o��:: 
��:.��� able Hone Power and Mounted 
8team Dr!Illng Machines !orlOOto 
OOOft. Bend6cents !orillustrated 
catalogue. 
PlerceWellExcavatorCo. 

New York. 

I 
Mineral Lands Prospected. 

I Artesian Wells Bored. Superior Stationary En­
Kines, specially adapted to ElectriC Light purposes. 
Built by P A. DIA¥OND DRILL Co., Birdsboro, Pa. 

WlTH1mBY, BUGG &; BICHARDSON.lIIlmnl8etnrera 
oIl"11te1lt W ODd WorktDg � of evs.,y tle!IeriP­tion. �l1tles l1D8urpassed. Shop fonnerly' occjlp!ed 
bT R. Ball "" Co .. WOlll.ellteJ:. Ma •• a., Send fOr CalaIoitUe. 

A New Drill Chuck. 
THE HARTFORD. 

No. 1 hollis 0 to��'hi. Prill8, $7.00. 
No.2 holdl 0 to � In • .  Prlee, $8.00. 

a:r Iteatuwtbe �.Address 
THE CUSHMAN CHUCK CO. 

Hartford, Conn� 
Or any dealer in maehln1sts' Tools. 

A SKETCH OF ROMAN BUILDING 
��:n:���;;�?; !hl�h �h�ri�j�fs

e �g��rJer:"''',!�: 
der u) the principles and fonns o£ Boman cons

.
truction, (2) processes and methoas, and (3) materials and work­

manship. Contained in SCIENTIFIC AMERICAN Sup­
PLlIllllJl!NT,No.1i03. Prlce10eents. To be had at this 
olllce and lrom all newsdealers. 

VOLNEY W. MASON'" CO., 
FruCTION PULLEYS CLUTCHES and ELEVATORS 

PROVID�NCE. R. I� 

GAS FOR COOKING PURPOSES.-BY 
w. L Macadam. F.e.S. Advan.a.IIfi:l',::t aas over eoal f� cooking. ArranJ(ements for , 1IaB. (;ost.. Gas 
t""'�"c���i�l

t
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10 eent.. To be had at this ollloe and from aD De_ 
dealers. 

HISTORY OF THE ELEC'l'RICAL ART 
In the U. S. Patent Offlce.-By C. J. Kintner: An Inter­
esting hIstory of the growth of Clectrlcal lICtence in this 
countrY Imd notices of l!OI!1e of tbe mOre ImJ!j' ..... ·nt 
modelS in poss,,""ion of the Patent Office. Contained to 
SCIENTIJI'IC AMERICAN SUPPLEJillINT No. 'l)44. PrIce 
10 oent.. To be had at this office and from all ne_ 
dealers. 

PATENTS. 
ME SRB. MUNN "" CO., in connection with the pubU­

Mtlon of the SCIENTnrIC AlIIBBICAN, continue to ex­
amine improvements, and to act as SolicitOrS of Patents 
for Inventors. 

In thia Une of bUBinetlll they have had jortll.qne 'I/«It'8' 
� and now have -,('tJIICIltd lac4l4Ua, fOr the 
preparatiOn of Patent DrawinA SpecI1leatlons, ani,! the 
prooecution of Appllcatlons for PateDts In the United 
8tates, Canada, and Foreign Countries. Messrs Munn &: 
Co. also attend te the preparation of Caveats, Copyrights 
fOr Books, Labels, Reissues. Assignments. and Reports 
on Infrlngementa of Patents. All busln,,"" intrusted to 
them is done with special care and promptness, on very 
�Ie tenns. t.atJ::'�et sent free of charge, on application, con-
cure "lhem/=��
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De8IgnB, Patenta, Appeals, Bm .. ues, Infringements, All-
8\jrJJments, Rejected Cases, Hinta on the Sale of Pa-NDta,etc. . 

We also send, Iru 01 c/IIJra6, a SynOPSIS of Foreign Pa­
tent Laws, showing the CORt aud method of � 
.,.-to in all the principal countries of tile world. 

JIIUN11f a: (JO., 8011etaon of Palen ... 

381 Broadway, New York. 
BRANCH OJ'I'IOBS.-No. «II and 8H ... Street, Pa­

oIIolhiUdlua, _ ft118treet, Wuh1lllltOn, D, c. 

RUBBEBBE�;r!B� ��!,mG, HOSB, THD AMEnI�AI BELL TELBPlnB.��. 
El. 'U B B:m;J El. G- 00 D., 95 MILK ST., BOSTON, MASS •. ' 

-FOR-
MJl;CHA.NICA.L and M:A.N1JIl'A.(JTURI,NG J;"URPOSES. 

The Largest and Most Extensive Manufticturers in Aroerioo. 
THE GUTTA PEReHA AND RUBBER MFG. CO. 

Ne'WVork, Chicago, Sanll'ranclsco, Toronto. 

Foot·Power MaehloerJ. 
Complete outfltsfor Actual Worksnop 
Business. Read what a customer says: 
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not see how it can be produced at such 
low cost. The velocipede foot-power 
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little tired as i'l I had been walki
� 

f:l��;;;t �:����F�&S� �8:�Jl8 
Co. Addressl999Mam St .. Rockford.lll. 

nDl DINGEE aToONA8D CO'S 

ROSES 
For 18 Yea",onrGrelLt �altyhasbeeD 
t:=�:v�:�:-2ttan��vfn�� 
entsizesandpriceetosulta1l. W esend8TROlIIO, TIOOK­
ova PL&lII'fli safe17 b7 mail or upDIBBto all points. 
3 TO 12 PLANTS $1. �'��n!�P. 
ourNewGuide,88pp. describesnearlyuOOlinest 
varieties of ROBeS. i1ie best Hardy Shrubs, &I 
Climblo!l' Vines, and New and R are Flower 

��� ",1ljl�lWHJ!ll:-&°rd�"ATI:Y;8!! 
Boe& Grow .... West Grove, Chester Co. Pa. 

RAILS FOR STREET RAILROADS.-
A paper by A. W. Wright, C.lll. ,  diseussloll the compar­
aUve value of iron and steel as materials forstreet rail­
road ralls. Contained in SCIENTIFIC AMERICAN Sup­
PLEKENT, No. 499. Price 10 cents. To be had at this 
offlcea.nd from all newsdealer .. 

BARREL, KEI, 
Hogshead, 

AND 
STAVE MACHINERY. 

Over 50 varieties manu­
factured by 

E. a. B. Holmes, 
BUFF ALO, N. Y. 

_GLARn NOISELESS RUBBER WHEELS 
No more S.,Untered Floors. 

DIfferent Styles. Catalogue Free. 
GEO. P. CLARK, 

Box L. Windsor Locks, CE. 

EPPS , S 
CRATEP'UL-COMFORTINC. 

COCOA 
D IRECT PHOTO-TYPOGRAPHY AND 
iJ:.?
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ducfng on zinc the finest stipple or grain sketches, and 
saves the labor and delay of makin

f, 
.. transfer and the 

�fa�te,W'J�=�����\n W:��fCeA�� 
ICAN SUPPLEJllENT, No.IiOl. Price 10 cent .. To be 
had at this office and from all newsdealers. 

� ffilliilllll\.\llDlli\\f' CARY & MOEN �) 
0TEEL WIRE OfeY OESCRIPTION @.ru U 
234 W 29 ST EVERY &sTHLSPRINGs. NcWYORKCITY 

TelegraJW- and Electrical 
PPLI�A i 

Medical BatterIes, "1nventors'l"'ili'Odels, Experl. ! 
:.bental Work, and flne brass castings. Send f� !l8ta.logueC.E.,JONES&DUO.CIDelana'''o. ··&is Impc.nuo,t 10 us that you uaentioD thls paper. 

J,EATHER BELTING 
best and· most reliable Byl 

ever introduced. Made. be 
C. ·A. SUHJEltEN & CO. 
47 Ferry St., New York; 416 

Arch St, Philadelphia; 86J!'ederal street, Boston. 

.A. .FAZR. OFFER. . 
lf you'wIll put a JENKINS BROS. VALVE on the worst place,You eanflnd, where you 

ClaIIJIQtkeep ,,!her Valves tlght,.and if it ia not perfectly tight or �f; ho�, 00s, .tCldi; 
Or otber fluids longer tha.P allY other Valve, you JUay return It, and your money 1till 'be refunded 

To avoid imposltloD, eee that valve. are .tamped "Jenkins Br ..... 

.JENKINS BROS., 
71JoLn S:., New York. 13 So. 1I0urtb St .. Phila. 101i Milk 8t., Bostou. 

MEDICATED SOAPS.-A PAPER BY 
Dr. John V. Shoemaker, describing thlrt
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dl1rerent kinds 
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SCIENTIFIC AMERICAN SUPPLE)('ENT, No. Ii03. Price 
10 cents. To be bad at, this Office aud from &11 news­
dealer .. 

1iJ , P ATENT 
, .JACKET KETTLES, ' 

Plain Or POrcelain Lined. Tested to 100 lb. 
pressure. Send for Lists. 

HAND, BURR & CO. , 614 and 616 Market 8t., Philadelphia.. Pa. 

THE ERODING POWER OF, WE.-A 
paper by Dr. J. S. Newberry, d1scussin� the reality of a 
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vatlon of Lake Basins, Mode of Glacial Erosion. Con­
tained in 8cmm'l1l'lC AMERICAN SUPPLEMENT, No. 
499. Price 10 cents,' To be had at this Qfflce and.ft'om 

all newSde81erL, , ..  " 

THE CURTIS 
RETURN 

S'J:'::El� 'J:'aAP_ 
FOr returning steam condensed un­
der pressure automatically Into the 
boiler, whether taken from above Or 
below the boiler lever, without 10 .. 
Or waste. Manufactured by 

..... THE CURTIS REGULATOR CO" 
BOSTON, MASS. 

Send for Clrcula r No. 19. 
ICE·HOUSE AND COLD ROOM.-BY R. 
G. Hatfield. With directions for co1I8truction. FOUr engravings. Contained in SCIENTIJ'IO AlIIEBICAN SUP­
PLEMENT, 1i9. Price 10 cents. To be had at this office 
and of �n newsdealers. 

EVERY I1SD OF M&CJmNERl 
mOULD LEARN 

How to Use Lonse Pnlleys, 
Useful information on this sUb&;ect 

�N!���'��ore No • •  " 

V Ali DUZIIN &; TD'T, CinCinnatI; O. 

.. STANDARD 

nWYOBK. 
OIlltA... 'BIlAKlPIIlA, U.II., 

Samp," and lII.,.ted Pampblet "Steam Savlngllld fiNoPI'oO'''''''''''' Free by MaiL 

© 1887 SCIENTIFIC AMERICAN, INC. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March. 
7th, 1876, No. 174,465, and January 80th, 
1877, No, 186,787. 

The transmission of Speech by allknoWD 
forms of Electric Speaking Telephone8 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 tllt-refor. 

CANNED FOOD.-AN IN1'ERESTING 
history of the canned food industry as carried on to the 
State of Maine. {)ontalned In Sl'IENT'.IC AIIIERIOAN 
SUPPLElIIENT, No.499. Price 10 cent;. To be had at 
this office and fro:n all newsdealers. 

E»ULLE'YS. 
Order from our "Special List." 

THE JOHN T. NOYE MPG� 00:, 
ElUFF.A.ZoO. 1'1'. Y. 

THE IRON AND COAL DISTRICTS 
ffie��!'lt��M,.!���:�.ftft�f.:i� ci1\\�l:.t�

o
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tained in SOIENTIJI'IC AIIIERICAN SUPPLEMENT. No. 
1i00. PrIce 10 cents. To be bad at this office and from 
all newsdealers. 
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I deutine jmtritllU 
FOR 1�7, 

Tlte Most PopnlarSelentiAe Paper In the World. 

Only 83.00 a l!l'tf..l.!.,&,�;:�\-�:.�alre. Weekly. 

Thill widely circulated and splendidly Illustrated 
paPer Is publisted weekly. Every number contains six­
teen pages of useful lnfOImatlon and a large number of 
Original engravings of new inventlons,and discoveries, 
representing Engineering Works, steam Machinery 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemlstry,1l:lectriCity Telegrapby .PbOtoarsphy,.ArchI­
tecture, Agrtculture, HorticultUre, Natural History, ete. 

All C1ase.,. of ReadeI'll find. to the 8cWmDID 
AMJuIIC6N a _fat-",""",6 of the best sclentl1lc �­
fOrmation of tbe day; and it is the alln of the pubHshera 
to ]ilresent it in an attractive fOrm, avoiding as mucb .. 
possible abstruse tenns. To every intelligent mind, 
tbis journal a1Ibrds a constant supply of instructive 
reading. It Is promotive 'of knowledge and progress in 
every community wbere it clrenl"t.,.. 

Term .. of Subs",· lption.-One copy of the BCmN_ 
TlJl'IC AMERICA N will be sent tor OtIe uear-& numbers­
postage prepaid. to any subecriber in the United States 
Or Canada, on receipt of three dolln.·s by tbe pub­
lishers; six months, '1.50; three months, $Loo. 

Club •• -one extrlt copy of the SCIENTIFlC AMERI­
CAN will be sttPplled gratlsjOf'l'/IJM"IJaubof jiV8�r1ber3 
at $3.00 each; .additiQDal copies at same proportionate 
rate. 

Tbe safest way to remit is by Postal Order. Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctl)" addressed, 
seldom goos astray, but ia at the sender's risk. Ad_ 
dress aU letters anil make all orders, drafts, etc., pay­
able to 

J).(t\,7NN &. CO., 
361 Broadway, New York. 
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Scientific American Supplement. 
ThIs Is a separate and distinct publ1cat1on from 

TIle SCIENTIJI'IO AlIIEBICAN, but is unllorm therewith 
in size, every number containing sixteen large lJ8ges. 
TIlE SCIENTIFIC AMEBlOAN SUPPLElIIENT is publiBbed 
weekly, and includes a very wide range of contents. It 
presenta the most recent papers by eminent writerS In 
all t"e prlneipal departments of Science and the 
UseIui Arts, embracing Biology, Geclogy, Mineralogy, 
Natural History, Geography, Archmology. Astronomy. 
Chemistry, Electricity, LIght. Heat, Mechanical Engi. 
neerlng, Steam and Rallway Engineering, Minlna. 
Ship Building, Marine Engineering, Photogruphy, 
Technology, Manufacturing Industries, Sanitary En. 
gineering, AgrIculture, HortlcuituTe, Domest1c Econo­
my, Biograpby, Medicine, etc. A vast amount of fresh 
and valuable information pertsining to theBe and allied 
subjects is given, the wbOle profusely illustrated with 
engraVings • 

TIW moot impot'tant �114 WorlcB, MechanismS'. 
and ManufactUres at home andaliroad are represented! 
and described In the SUPPLEllENT. 

PrIce for the SUl'PLElIIBNT for the United States anel 
Canada.. $5.00 a year, or one COpy of the 8cD:NTD1'IC AK­
EBIC4li and one ClOpyof the SUPPLEMENT, both mailed 
for one ,ear for fl.oo. Addresa and remit by poIta) 
order. expre .. lOOney ord,er, Or check, 

MUNN &; Co .. 36.1 Broadway, 1(. T., 
Pnblisbers SCIENl'IFIC A.]mRICAN. 

To Foreilr" S"bscriher •• -Under the fa.clllties of 
thePostaJ Union, the SCIENTII!'IC AIIIEBIOANis now sent 
by post d1rect from New York, with regularity, to sub­
scribersln Great Britain. India.. Australia.. and all other 
British colonies; to France, Austria, Belgium, Gennany, 
Itussia, and all other European States; Japan, Brazil, 
MexiCO, and all States of Central and South America. 
Tenns, when sent to fOreign countries, Canada excepted, 
$4, gol:l, lor SCIENTIJI'IO AMEBrcAN, one year; �,gold 
f<lr both 8CIENTI11'Ic AMERICAN and SUPPLElIIlINT for 
one year. Tbis inCiudes postlljfe, which we pay. Remit 
by postal Or 8XPI'eBB money order. Or draft to order or 

MUNN.t 00 .. 361 BroadwaY,NewYorIC. 

PRINTllVa INKS. 
mIlE .. Scientific American" is printed witli CHAS. 
'� ENEU JOHNSON & OO.'S INK. 'l'enthandLom. 
bard Sts., Phila., and 47 Rose St., pop. Duane St" N.Y. 
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