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ment, 8S the letter press. Advertisements must be 
received at publication Office as early 8S Thursday mom
ing to' appear in next issue. 

George's Patent Improved Barrel Truck. No Store, 
Mill, Distillery, or Packing House can afford to be with

out tbem. Send for Circular. Agent" wante<l. 

BALTIMORE NOVEl.TY WORKS, 
443 North Str e e t, BaltilDore, Md. 

ICE-HOUSE AND REFRIGERATOR. m=��� a�t ��e�= �g� const='?rn�
fro
� 

season toileB8on. The air to kept �d,Pure throUJrh
out the yearat a temperature of trOm 3i to 36". COn. 
tained in 8<'IENTIFIC AMERICAN SUPPLEMENT No. 116_ 
Price 10 cents. To be had at this o1Ilce and of a.ll news- , 
Oea.Iers. 

VELOCITY OF� lCKBOATB- ,A COLLE.{). 
tlon of Interesting letters to the editor olthe SCIENTIFIC 

�:;U��0'1,��e ��st-!-'h� '1t ty: ;I::(\Y.� =-:a'll 
faster than the wind which propels them. illustrated 
with 10 explanatory dlagnmts. Contained In SCIENTIll'Ie 
AMERICAN SUPPLEMENT, No. 214 . Price 10 cents. To be had at thts o1Ilce and frOm a.ll neWBdealers. 

THE MODERN ICE YACHT. - BY 
Geo. W, Polk. A. new and valuable paper. containing 

�:�1l1�':1�\����::� �a �e:t
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the latest, most apprQved forms, IRustrated with en
gra.,vin.gs drawn to scale. showing the form, position, imd arranllement of all tbe parts. Contained Iii SCIEN· 
TIFIC AMERICAN ;;UPPLEMENT, No. 6�4. Price 10 
ceuts. To be had at this 01llce and of all newsdealers. 

PATENTS 
lIIESSRS. MUNN & co .. In connection with the publi· 

catlon of the SCIENTIFIC AMERICAN. continue to ex
amine improvements; and to act as Solie-ltors of Patents 
for Inventors. 

In tbl. Iille of buslDe88 they bave had !li'rllHJIII,<1/'!MlI' �c.. and now have ..... tqUaled facilUW for tbe 
preparatlOn of Patent DraWi?oSt �CifiC8tiOns, and the 
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on Infringements of Patents. All bnslness Int.rusted to 
tbem is done with spectal care and promptness. on very 
reasonable terms, 

A pamphlet sent free of cbarge, on application. con. 
tBininfl full information about Patents and how to pro
cnr� them; directions concerning Labels, COpyright8, 
Designs; Patents, Appeals, Reissues,Infrlngements, AA
�ignments. Rejecled Cases, IIints on the Sale of Pateate, etc. 

WjO all!O send, .1 .. ",o! cllMge, a SynopsIs of }'orelgn Pa
tent Laws, showing the cost and metbod of securing 
patente in all tbe principal countries of tbe world. 

JIVIIN ck CO., Sollelton of Patent .. 
361 Broadway, New York. 

BRANCH OFll'ICB8.-No. 62Z and 6U F Street. P, -oUloBttlldlng, near 7tb Street, Waeblngton, D. C. 

BY 
Prof. Elihu Tbomson, giving an account 01 a new way 
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of tbe same or of different kinds. With 4 ligures. Con
tained In SCIENTlFIC AMERICAN SUPPLEMENT, No. 
�9�. PrIce 10 cents. To be bad at tbis O1IIce and from 
all newsdealers. 

Mention th1s� paper. 

ICE-BOATS - THEm 
and :tnII.llageDlent, With 
dlreetlons In full. Four 
coaatrucllon. Views of used on tbe Hudson river In wi 
M.E, Contained In SCIENTIFIC AMERIC 

KENT, 1. The same number also contains e es an 
regu.Jatlonsfor the formation of Ice-boat clubs, the sail. log and maIl8j!ement of Ice-boats. Price 10 cents. ' 

RUBBER BELTINO, PACKINO, HOSE. 
014e'" ...... Lara ... Man1lfIlUl'._" tile Unlkd ,State-. ' � ,-" VVLC ... NIZED � RUBBER :F"'BBIC� 

For DIechanleal PUrp08e8. 
Ai-r Brak.e EEOBe 

A Specialty. 
�!!( , _  - , ,l.-RUBBER MA"rS, 

. � .i RUBBER MATTINC 
AND STAIR TREADS. --':= 

NEW YORK BELTING & PACKING CO., 15 PARK ROW, N. Y. 
JOHN H. CHEEVER, Treas.. Branches: 167 Lake St .. ChlC8j(o; :JOB Chestnut St .. Pbila.; 52 Summer St., Boston; 
J;D. CHEEVER, Dep'y Treas. Po.t & Co., CinCinnati, O. Plckhuben 5 Hamburg (Frelbafengebiet), Germany. 

IF -"""'-OLJ L:SE 

YALv�ES , 
l' ..... '- -

, \ '  �: -. \ ., � � t " 

� _ _ __ J ENKINS BROS, 

H. VV. JOHNS' 
�A .. S·&E·S"·SlC 

COVERINGS. 
For Furnaces, Hot-Air Pip • ., etc. 

FIRE·PROOF. NON-CONDUCTING. 
33% ofhel Saved. Has no Odor. 

All of the heat is carried to points deBired and 
not wasted in cellars and fiues. 

He W. JOHNS M'F'G CO., 

A new artlele In Belting which 
Is made ot small Leather Links ii'ined together with steel bolts. 

c���i,� :::J\������!��Y� 
erl. and belts run half crossed. 

} or prices and particulars write 
toCHAS. A, SCHIEREN &CO., 

���'i>rg:'�'liIr�.:de��f�L�lt��c:. 
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PATENT 

- JACKET KETTLES', 

. 

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

HA ND, BURR & CO., 
614 and 616 M arket llt., Pbiladelphia. Pa. 

THE WASHBURN AMERICAN CUITARS 
AND MANDOLINES 

USEFUL BOOKS. 
Mannfacture .... , 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 01llce department 
permits tbe transmission of books througb tbe mail. 
at very small cost. :A. comprehensive catalogue of 
useful books by different authors. on more tban lIfty 
different sub,lects, bas recently been publisbed for 
free circulation at tbe 01llce of tbis paper. Subject.s 
classilled with names of author. Pllrsons desiring 
.. copy, bave only to ask for it, and it will be mailed 
to tbem. Address, 
MUNN &; CO .. 361 1l1'oadwll),. New York. 

Sh f· d G '
. 'T t'} M h' I 

THOS WOOD &; CO 

� a tlng an earlng ex 1 e ao lnery, ��d aud W'!od "'ttl.,' 

, ELEVATORS, ETO. PhiladelphIa, I'll. 
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THB AM�RI�AI �BLL TELEPH�IE ��. 
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 Speaking Telephones in
fringes the right secured to this Company 
by the above patl)nts, and renders each 
individual user of telephones not furnish
ed by it or its licensees res ponsible for such 
unlawful use, and all the consequenceli 
thereof. and liable to suit therefor. 

pETRIFllED WOOD� 
Cabinet Specimens. Paper Well/:ht8. 
Watch Char lOS, etc., made of silicified 
wood from Chalcedony Park, Arizona. 

Nature's incomparable handiwork in colorings, polished 
with mirror finish. Send for Circular and PrIce List. 

Drake Company, Drake Block, St. Paul, Minn. 

OF THB' 

$ deutifit �tUeri,au 
FOR ISS8. 

Popular SdentUie Paper ill the World. 
Onl), 83.00 a 14'�r�!:,��;�.:.'V'���.aae. Weekly. 

This widely circulated and splendidly mustrated 
paper Is published weekly. Every number contains six
teen pages of useful InfOImatlon and a large number of 
original engravings of new Inventions and discoveries, 
repre.entln!! Engineering Works, Steam M achinery 
New Inventions, Novelties in Mecbanlcs. Manuructures, 
Cbemistry, i!:lectrlclty Telegrapby, Pbotograpby, Arcbl.., 
tecture, Agriculture, Horticulture, Natural Hiswry, etc. 

AU Cla88ell of Readerll lind in the SCIENTIFIC 
A'llllPCAN a popular "",.'!tme of the best IIClentllle in· 
J:ormaf.tou oHhe day; "'it It is the aim of�the publishe .... 
to ]tre8ent it In an attracllve fom. avoiding 8S much as 
possible abstruse terms. To every intelligent mind, 
this journal alfords a constant supply of instructive 
reading. It Is promotive of knowledge and progress In 
every community where it circulates. 

Tel'ms of SUh8CI'lpllon.-One copy of tbe SOIEN_ 
TDI'IC A"ERICAN will be sent for one year--52numbers
postage prepaid. to any subscriber lu tbe United States 
or Canada, on receipt of three dol1m's by tbe pub
lisbers; six montbs, $1.50; tbree months, $1.01.1. 

Club •• -One extrll copy of the SCIENTIFIC AMERT
CAN wil be supplied gratis!"" '''''11 cl'!tbo! jive 81tbBeribeTs 
at $3.00 each; additiona] copies at same proportionate 
rate. 

Tbe safest way to remit is by Postal Order. Draft, or 
Express Money Order. MontlY carefully placed Inside 
of envelopes, securely sealed, and correct1yaddressed, 
seldom goes astray, but Is at tbe sender's risk. Ad
dress all letters and make all orders,dra:tst etc., pay� 
able to 

�i:.7NN &; COo. 
361 Broadway, New York. 

'Z":E3l:E 

Scientific American Supplement. 
This �s a separate, and, dilltlnct publ!oatlon from 

TIlE SCIENTDI'IO AMERICAN. but Is uniform therewith 
in size, every number containing sixteen large pages. 
THE SCIENTIll'IC AMERICAN SUPPLEMENT Is publisbed 
weekly, and Includes a very wide range of contents. It 
presents tbe most recent papers by eminent writers In 
all tbe prinatpal de partments of Science and the 
Useful Arts, embraCing .Biology, Qeelogy, Mineralogy 
Natural HiStory, &eo"rapby, Arcbreology. Astronomy, 
Cbemlstry, Eleclricity, Llgbt, Heat, Mechanical Engl
n�eering. Steam and Railway Engineering, Mining, 
SMp Building, Marine Engineering, Photograpby, 
'�ecbnology, Manufaclurlng industrIes, Sar.itary En
gineering, Agriculture, HorticUlture, Domt.tt< Econo
my, Biography, Medicine, etc. A vast amQunt of fresh 
and valuable Information pertaln,lng to these and allied 
sub,lects is given, tbe whole profusely Illustrated with 
angravings. 

The most impvrtant Bn!)ineering W""ks, Mechanisms, 
and Manufactures at bome and ab�o&d are represented 
and described 10 tbe SUPPLEMENT • 

Price for the SUPPLEMENT for the United States and 
canada. $Ij,()() a year, or one copy of the SCIENTtFlC AM
EIIICAN and one copy of tbe SUPPLEMENT, both mailed 
for one year for $7.00. Address and remit by postal 
order. express money order, or check. 

MUNN &; Co .. 361 Broadway, N. Y •• 
Publlsbers SCIENTIFIO AMEmCAN. 

To Foreign Sllh8crib.," 8 .-Under the facl11tles of 
Postal Union, the SCIENTIFIC AMERICAN Is now sent 

b)' P0IIt dlrecl from New York, with regularity, to sub_ 
scribers in Great Britain, India. Australia. and all other 
British colonies ; to France, Austria, Belgium, Germany, 
Kussla.and all otber European States; Japan, BradJ, and 
all States of Central and South America. Terms, wben 
sent to foreign countries, Canada and Mexico, excepted, 
$4, go1:l, for SCIENTDI'IC AMKRIC AN, one year; $9, gold 
for botb SCIENTIFIC AM1UUCAN an:! SU PPLEMENT lor 
Olle year. This Includes pCstage, whicb we pay. Remit 
Ilv DOstal or express money order. or draft to order of 

MUNN & CO .. 361 Broadway, New York. 

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

ENEU JOHNSON & CO, '8 INK. Tenth and Lombard St8 .. Phila., and 47 Rose St .• opp, Duane St., N. Y. 
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