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In8ide Paee, each iDsertion ... - - .,. � cent8 a line. 
JJackPall'e, each insertion ___ tU.OO a Une. 
. The above are charges per agate lme-about eight 

words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver­
tisements at the same rate per ag'ate line, by measure­
ment, as the letter press. Advertisements must be 
received at publication oftice a8 early 88 Thursday morn­
tng to appear in nextis5ne. 

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 callingB. 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 Iilore than tlfty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subject .. 
classified with names of author. Persons deSiring 
a copy, have only to ask for it, and it. will be mailed 
to thom. Address, 
MUNN & CO., 361 Broadway, New York. 

ESTABLISHED HAL� A CE.N'.rURY. 

1t'!!!RIM'8 
SAFE:S 

'lAVE �,J£r4��avEMtN1S 
lOT rOUND I� . . . 

OTHER "1,AKES 
THAT Will WELL REPAY AN 
INVESTIGATJON 
ISy.Tt\risED��I�e TO 9.ECtm£ 

T��Ift,�111b.E 
NEW YORK, PHILADELPHIA, 

LONDON. ENCLAND. 
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GAl'I-lSA VING GOVEltNOltlS. Required by all 
Jlas consumers. Save 33 per cent. in Gas Bills. 
Ther equalize the pressure at meter. Secure a steady 
and Increased illumination, insuring perfect combUstion 
of the gases, and a pure and healthful atmosphere. 
Prevent the disa,weeable whititling, blowing, and smok. 
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dorsed by highest fercantile Corporate and Expert 
AuthQrities. Agents clearing $500 per month. Address 
THE UNION NATIONAl, GAS-SAVING Co., 

'144 Blf.OADWAY. NEW YORK. 

��IuW�f��at1'= ::o��aI1i.'ie��. a!,J'�:;-!.o:!; �: 
!lure them.. directions concerning Label .. copyrigv.:.t8, 
Desl,gns, Patents, Appeals. R"issues, Infringements, A ... 
.ignments, Rejected Cn.s9S, IIints on the Sale ot P ... 
&eDte, eto. 

We"llK> .end, fru of charge, a SynOpSIS of Foreign Pa­
tent Law., showing the COAt and metbod of seclll'llllf 
PAtenta I\, all the principal e<mntriea of the ·world. 

II11RN '" CO •• 8oUelt.eu of PaleDa., 
861 BtooIdw.,.. New York. 

Ba4NCH GJ'1!'lCBS.-No. 6ft and 6U F � Pr 
01141 BlItldtng, near 1th Street, Waahlll,ltOll, D. C. 

HYPNOTHIM IN 

H. W". JOHNS' 
rA.Il�E&mllI 

COVERINO . 
. FOR FURNACE� HOT ·AIR PIPES, le. 

FIRE-PlOOF. NON-CONDUCTING. 

.. 33 PER CENT. OF FUEL SAVED.-a 
Deacriptive Price LiBt fre. by mail. 

L W • .lOKIS I'F'I CD., 
87 J4AIDElIT LABE,:p:w YORK. 

RUBBER BELTING,PACKIlfG, HOSE, . Al!IDALL' OTHER KlNi>l! OF 
R. UBBER. GOOD·S, 

-FOR-
MECHANICAL aDd MAN"VFACTl1KING. Pl1KP08)ll8. 

The Lara-est and Most Extensive Manufacturers in .A.merica. 
THE GUTTA PERCHA AND RUBBER MFG. CO. 

PATENT 

JACKET KETTLES, 
Plain or PorceJaln LlnOO. Tested to 100 lb. 
pressure, 

teresting review ot the present status "f this subject, by 
M8JI: Dessoir. Contained InSClENTIFIC AMERICAN Sup­
PLElIlENl" NO. 613. Price 10 cent.. To be had at this 
office and from all newsd
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SMALL MOTOR WANTED. �f.;ttrl�r 
Steam. New or seco�a..haDd. Address circulars or 
letters to A. H .  L., ·Box 1552, Philadelphia. 

RUB BE R BEL TIN C, PAC KIN C, H 0 S E'. 
Oldeet aDd Lareeet M .. ueaeturen ba tIae UDited Stute .. 

VULCANIZED aUBBEB F ABRI�S 
lI'or Meehaaleal :"!'PO"" 

A:lr Brak.e El:ose 
. A -8pec1alty. 

RUBBER MATa, 
.VBBE.MATT-1IfO 

, AND STAIR TREADS. . 

. BELTING I/tPACKING CO.,· 11; PARK ROW, N. Y. 
J
JOnIlNcH . . CHEE'I'1tRD ' \1'reas., Branchea: 1W1 Lake St .. ChIClljl'O; 300 Chestnut St,. PbIlB. 52 Smmnef St., Boston. 

• • HEEVlIlR, ep.y Tr.eas. AGEl!(TS: PERSlCANER &; CO., Plckhuben 5, Hamburgb, 

�on of Copper-WIre-Sewed I,i.llt Double Behinll, 8JleC1allL adauted to ;'se on 
cone pulleys and· other hard placea. Manufactured bi the PAGli: BE TING CO., Con­
cord, N. n . Also manufucturers of Staphl and Specla Grades nr Leather Belting 8t;1d the 
.. HEitCljLElS" LaCing. pr Send for Catalogue No. 23 • .All 

• stamps we will send, �IATIVE FREE On receipt of t"o 2 cent 

posta,o;e paid, to any address, a sample American � Negative and full description of the newly per­
fected process of making 1Ilm negatiVes. 
The Eaotman DI'7 Plate'" FUm (lo., RocJa""te .. N. y. 

Shaf+ing ··an· d Gearl·lU7-Textile Machinery, I 'l'�'Jsall'l'VP!!l;t��' III liD' ELEVATORS, .Te. r Phiiadelphia,Pa. 
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THE AMERIW �ELL nLEPH�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 patents, and renders each 
individual user of telephones not furnish­
ed by it or its licensees responsible for such 
unla wful use, and all the consequeucetj 
thereof, and liable to suit therefor. 

Foot-Power Maehioery. 
lJomplete outtltsfor Actual Worksnop 
Business. Read what a customer says: 

U Considering its capacity and the ac­
curateness of your No.4 Lathe. I do 
not see how it can be produced at such 
low cost. The velocipede foot-power 
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little tired as t'l I had been walking 

W:l��1;;�t fr::�����&S� t�\u:��� 
CO. Address l999Mam St . .  Rockford. 1II. 

OF THE 

Jdtntifi� �mtri,au 
FOR ISS'1. 

Tile JIIost Popular Seleotifie Paper lu the World. 
onlv 83.00.a ld'WIi.wb'!;:'�I�y�':t':.t;all'e. Weekly. 

Thill widelY circlllilled and splendidly llfustrated 
paper is published weekly.' Every number contain. six­
teen pages of useful infor'mation arid a large number of 
original engraving'S of new inventions and discoveries9 
representing Engineering Works, 'Stf!am Machinery 
New Inventions, Novelties in MechaniCS, Manufuctures, 
·(,heniistry,1<:lectricity Telegrapby, Pbotography, Arcbl­
tecture. Agriculture. Horticulture, Natural TIistory, etc • 

All (;las.e8 of lteader8 tlnd in the SCIENTIFIC 

A'IER lOAN a popular resume of the best sclentitlc in­
f'lnmt.U<ln .. f..the <lar. ..... 1t. iBtke Iriln-<>fthe pnbliahenr 
to present it in an attractive form. avoiding as much as 
possible abstruse terms. To every intelligent mind • 
this journal alfords a constant supply of instructive 
readinjt • .  It is promotive of knowledge and progress in 
every community where it circulates. 

Tel'ID8 of SUb.�"iptIOll.-one copy of the SCIEN_ 

TIFIC A"ERIOA N will be sent for one _.--52 numbers­
postage prepaid. to any subscriber in the United States 
or Canada, On rec&ipt of tbl'ee "0IlUI'8 by the pub­
lishers; six months, *1.50; three months, $1.00. 

Clubil.-Oue extrll copy of the SCIENTIFIC AMERI­
CAN will be supplied gratis tfYfIlV8f1Iclub ot j!ve8Ubscrlbers 
at 13.00 each; additional copies at same propartionate 
rate. 

The safest way to remit is by Postal Order. Draft, or 
ExpreSs Money Order. Money carefully placed' inside 
of envelopes, securely sealed, fl,nd correctly addressed. 
seldom goes astray, but is at the sender's risk. Ad­
dress all letters and make all orders, dra�s, etc., pay­
able to 

Jl.4:UNN &; 00_. 
361 Broadway, New York. 

Scientific American Supplement. 
This Is a separate and distinct publication' froID 

Tn .. SOIENTIFIO AMKRICAN. but is uniform therewitb 
in stze, every number containing sixteen large pages. 
THE SCIKNTIFIC A'I ERICAN SUPPLEMENT Is publisbed 
weekly, and include. a very wide range of contents. It 
presents the moSt recent papers by eminent writers In 
all the prin3ipal departments of Science and the 

. Useful Arts, embraCing Biology. Geclogy, Mineralogy 
NatUral History, Geol<raphy, Archreology. Astronomy. 
Cbemistry, ElectriCity, Light. Heat, 1I1echanical.Engl­
neerlng. Steam and Railway Engineering, 1Ilinlng, 
Ship BUilding, Marine Engineering, PhotlJgrllphy. 
l ... ecbnology, Manufacturing Industr1es, SllrJtary En­
gineering', Agriculture, Horticulture, DOmf.dtlc Econo­
my, Biography, MediCine, ete. A vast amulmt of fresh 
and valuable information. pertaining to these And allied 
subjects is given, the wbole profusely illuBtrated with 
en,gravings. . 

The most impof'tant En,ineeringWfYf"", Mechaniams. 
and Manufactures at home and ab!,Qsd ure represented 
and described in tbe SUPP J.EMENT. 

Price for the SUPl'r,EMENT for the United States and 
Canada. $5.UO a year. or one c'opy of tbe SCIENTlFlC AM. 
ERICAN 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, 

IUUNN .& Co •• 361 BroadWAY, N. Y .. 
PnbJishers SClENTIFIO AlIlEItICAN. 

--.-
To .\<'orehrn Subscribel'8.-Under the facilitlea of 

the Postal Union, the SCIE."ITInC AMERIOAN Is now aent 
by post direct from New Yor!<, with regulanty. to sub­
scribers in Great Britain. india., Australia.. and, aU other 
British colonies i to France, Austria, Belgfum, Germany, 
/tussis. and all other Enropean States; Japan. BrIlJlU, and 
all States of Celltral and Sonth America, Terms. when 
sent to foreign countries, Canada and Mexico. excepted, 
$4. goU, for SCIENTIFIO AMEmcAN. one year; 89, gold 
for both SCIENTIFIC AMERICAN ani S(JPPLEMENT for 
Olle year. This includes p?Btage, which we pay. Remit 
IIf DOStal or e xpress 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, 'S INK. Tenth andLom. bard Ste., PbiJa., and '7 Rose St., oPP. Duane St., N. Y. 
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