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The above are charges per agate hne-about' eight 
words per line. 'rhis notice shows the width of the line, 
and is set in agate type. Engravings may head adver
tisements at the same rate per a�ate line, by measure· 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn
ing to appear in next issue. 

USEFUL BOOKS. 
Manufacturers, Agriculturist.s, Chemists, Engineers. Me

chanics, Builders, men of leisure, and profeRsional 
men, of all classes, need good books in the line of 
their respective ca.llings. 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 more than fifty 
different subjects, has recently been published for 
free Circulation at the office of this paper. Subjects 
classified with names of author. Persons desiring 
a copy, have only to ask for it, and it. will be mailed I to them. Address, 
MVNN & (;0., 361 IIroadway, New York. : 
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HYDRANT PRESSURE 
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Church Or�ans. running 
Printing Presses, Se'U.rima 
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Saws,' �rindstones. Coffee 
M ms, �ausage Machines, 
F e e d  C u t t e r s, Electrw Lights, Elevators, etc. It 
needs Htt!e room, no firing 
up, fueL ashes, repairs. en-
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bill�. Is nOlseleRs, neat, 
compact. steady j will work 
at any pressure ot water 
above 15 lb.; at 40 lb. pres-
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power. Prices from $15 to $300. Send for circular to 
THE BACKUS WATER MOTOn CO., Newark, N. J. 

LIGHTNING CONDUCTORA.-DESCRIP-
tlon of a new form of apparatus for testin£l lightning con' 
ductors, and the method ot using it, Illustrated with 8 
eJl�ravin!!'s. Contained in SCIENTIFIC Al\IERICAN Sup
PLEMENT, No. a96. PrIce 10 cent.. To be had at this 
office and from all newsdealers. 

CHANDLER & FARQUHAR 
17 7 Washington St. 

BOSTON. 

New England Agents for 
BARNES' FOOT POWER MACHINER Y 

AND DEALERS IN 
Machinists' Supplies of Every Kind 
Send two stamps for iIlus.catalogue 

PATEN�TS. 
lIIESSRS. MUNN & CO., in connection with the publi' 

catlon of the SCIENTIFIC AMERICAN, continue -to ex
�e l

�
ovements, and to act as SoJicitors uf Patents 

��nn:'�f bn8QleB8 they have had'.fQrt -omile«rs 
e��. and now Dave 'Unequaled fael1i'l!i:. f91' the 
weparatlOn of Patent Drawin�s, Specitlcations, and the 
prosecution of Applications for Patents in the� United 
�tate� Canada, and Foreign Countries. Messrs Munn &. 
Co. als 0 attend to the preparation of Caveats. Copyrights 
for Books, I.Jabels, Reissues, Assignments. and Reports 
on InfrlnJlements of Patents. All business intrusted to 
them is done with specilU care and promptness, on very 
reasonable terms -

A pam
�
hlet sent free of charge, on appJication. con-
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Designs, Patents, Appeals. Rois8ues, Infringements, As
siJlnments, Rejected Cases, lIints on the Sale of Pa
tents, etc. 
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THE AMEBI�AN �ELL TELE�H�NE ��. 
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. 

IMPORTANT TO USERS OF VALVES. 
sUb?e���� r� 1�s

�lf
r�f,p1Y'I�l�)':N1;�NKINS BROS. VAL YES have attained, the market has been 

One important defect in the imitations referred to is tnsullident open1nW for Inlet of steam or 
Fluid, therebycheckingthejlow. Purcha.ers of Valves should oe cllreful to know that theYllre of 
capacity .uited to Size of pipe to which the Valves are to be attached. All Valves manufactured by 

Jenkins BrOs. are Warranted Full Opening. 
.JENKINS BROS.,71 JohnStreet, N. Y.; 105 MllkStreet, Boeton; 13 So. Fourth Street,Philaj 54 De8l'born St., Chicago. 

Free from Legal Complica
tions. 

Recommended by Engineer 
Corp�, U. S. War Department, 
and the Highest Authorities 
on Sanitation and Hydraulic 
l£ngineering. 

Results Huaranteed. 

HYATT 

VVrculars and Estinnates 
AcZaress 

PURE WATER COMPANY, 
TRIBUNE BuILDING. NEW YORK. 

T
HE GREAT INTERNATIONAL EXHIBITION 

and Convention of Sciences and Industri�8t de
creed by His Majesty Leopold II., King of the 
Belg-ians, Honorary President H. R. H. Tbf'! Count 

of Flanders, will be opened at BRUSSELS, May 3d, 1888. 
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WEITIIYEB. PATENT FURNACE 
_ _ �QQJ� QF ),':VERYJ)E8VltI1'TION. 
IDE Automatic Engines, Traction and Portable Engines 

STE.A.l.\lI: E'l.�.A.� E'l.�:L.:L.EE'l.S� 
Manufactured by Foundry and Machine Department, 

Harrisburg, Pa., U. S� A. 

Foot-Power Maehinery. 
Complete outfits for Actual Worksnop 
nusiness. Head what a customer says: 
c���ren�!�:�r���r 

c��c�tYL�t�:?i ad
c; 

not see how it can be produced at such 
low cost. The velocipede foot-power 
is simply elegant. I can tUrn steadily 
fi�il� ti:ei1�sdrl I
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Co. Address 1999 Mam St .. Rockford, lll. 

lijfildU.�PG1M 
every S1lbject ror PUBLIC EX IBITIONS, etc. 

()::? AprojUablsllu.rimss/or a man toith. a smaU capital. Also. Lanterns for Home Amusement. 152 page Catalogue �G. 
MCALLISTER, 1II1'g. Optici .... 49 Nassau St.,N. V. 

ICE-HOUSE AND COLD ROOM.-BY R. 
G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIENTIFIC AMERICAN SuP
PLEMENT, a9. Price �O cents. To be had at this office 
lind of all newsdealers. 

STEAM ENGINES. 
Horizontal and Vertical. 

Dred ging Machinery. 
Flour, Powder, Slate and 
Flint ll'Illlll'lachinel'Y, Tur-;;;S;:;;="-"7=Z:::;:::L.,, blne Warer Wheels. 
YorkMfgOo.,York,Pa, U.S,A. 

Ftnest toned, most durable, 
and POSlesS the only abaolutely 
correctscale. Wanan�ed tOlland In any climate. for them. Illudrated Catalogue mailed free by the �'.n�lraetur�' .. 
LYON" HEALY, 162 State St., ChlcaKO. 

Shafting and Gearl·ng Textile Machinery, I T��S�n':W:Od�t��· 

, ELEVATORS, ETC. Philadelphia, Pa. 

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 
unlawful use, and all the consequenceb 
thereof, and liable to suit thf'refor. 

H. VV. JOHNS' 

*SABD[<S�O'Sl< 
COVERINGS. 

For Furnaces, Hot-Air Pipes, eto. 
FIRE-PROOF. NON-CONDUCTING. 

33% of Fuel Saved. Has nO _Odor. 
All of the heat is carried to points desIred and 

not wasted in cellars and flues. 

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

OF TIIE 

$ dentifie �tuericnn 
FOR lSSS. 

The Most Popnlar Seientifie Paper in the World. 
Only $3.00 a Vear, including Postage. Weekly. 

l)Z Numb"rs n YeaI'. 

Thill widely ell'culnler! and splendidly Illustrated 
paper Is published 'weekly. Every number contains six
teen pages of useful infOlmation and a large number of 
origina1 engravings of new inventions and discoverJes. 
representing Engineering Works, Steam r.]uchlnery 
New Inventions, Novelties in MechaniCS, ManufHctures. 
Cbemlstry, Electricity Telegrapby. Pbotography, Archl
tecture, Agriculture. Horticulture, Natural History. etc. 

All (: lasses of Reade .. s ,find il'l the SCIENTIFIC 
A>JERICAN a popular T�i'tJr6,� scientifiC in
formatIon of the day; and it 1�1itIII'iIf1iI''$f''''''llshers 
to }lresent it in an attractive form� a.voldritg as much as 
possible abstruse terms. To every inte]li�ent mind. 
this journal a1fords a constant supply of instructIve 
reading. It Is promotIve of knowledge and progress In 
every community where it circulates. 

Tel'lIls of Subscl'iption.-One copy of the SCIEN
TIFIC A"ERICAN will be sent for one uear-52 numbers
postage prepaid, to any subscriber in the United States 
or Canada, on receIpt of tlll'ee dol ln1'" by the pub
lishers ; six months, $1.50; three months. $1.00. 

Clubs.-OllC extra copy of the SCIE"TIFIC AMERI
CAN wi!' be supplied gratis for every clUb OJ jive subscribers 
at $3.00 each; additional copies at same proportionate 
rate. 

'I'he safest way to remit is by Postal Order. Draft, or 
Express Money Order. Monny carefully placed inside 
of envelopes, securely sealed, and correct1y addressed. 
seldom goes astray, but is at the sender's risk. Ad
dress ali letters and make all orders,dra:ts, etc., pay
able to 

�UNN & COo. 
361 Broadway, New York. 
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Scientific Attfiflcan Supplement. 
This is a separate did distinct publlclltion from 

TRw. SCIE"TIFHl AMERICAN. but is uuiform therewith 
in Bize, every number containing sixteen 1arge pages. 
THE SCIICNTIFIC AIUERICAN SUPPLIJ;MICNT js publisbed 
weekly, n,nd inclu"e� tL VeJ'y wide ran�e of contents. It 
presents the most �t papers by eminent writers in 
ali the priI\(I\P\d-ctePartments .of Science and the 
Useful Arts:emlir"clng,-�i010gy, Geclo£lY, Mineralogy 
Natural History, G�rIlfhY, Archreology.Astronomy, 
ChemIstry, ElectriCity, 'Llgbt, Heat, ;\Iechanical Engi. 
neering, Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, PhotQgr:lphy, 
',Lechnology, 'Manufacturing Industries, Sarjtary En· 
gineerin�t Agriculture, Horticulture, DomF,,iltla Econo.: 
my, Biography, MediCine, etc.· A vast amtll1nt of fresh 
and valuable informatIon pertaining to these and "med 
subjects is given, the wbole profusely i11l1Btrated with 
engravings. 

The mmt tmportant En'}ineerino Works, r.Jechanisms. 
and Manufactures at h.ome and ab!'os..d are represented. 
and described in tbe SUPPI.EMENT. 

Price for the SUPl'I.1<MJlNT for the United States and 
Canada. $5.UO a year, or one copy of the SCIENTIFIC AlII
EUICAN and one copy 01 the SUPPLEMICNT, both mailed 
for one year for $7.00. Address and remit by postal 
order. express money order, or check, 

. 

IlIUJiN & Co •• 361 Broadway, N. Y •• 
Publishers SCIENTIF1(1 AMEHICAN. 

']'0 Jfo,'eilrn Sub8Cribel'fII.-Under the facilities ot 
the Postal Union, the SCI EXTIFIC AM "RICAN Isnowsent 
by post dIrect from New York, with regul�ltll.. to sub
-scribers in Great Britain IndIa. Australia. and all other 
British colonies i to France, Austria, BelgiUij], Getfnany, 
RUB8ia, and all other European States; Japan. Bra�lJ, and 
all States of Central and South Ainerip.a. Tel'Jlljj, when 
sent to foreign countnes� Canadn. and Mexico, acepted, 
$4, gol:i, for SCIENTIFIC AM 11;RICAN, one year ; $9, gold' 
for both SCIENTIFIC AMERICAN ani SUPPLEMENT tor 
O'Je y ear. This includes pcstage, which we pay. Remit 
11 f DOstal or express money order. or draft to order ot 

We also send, ,tneof charge, a SynopsIs of l!'oreign Pa- " 
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CUring i 
MUNN & CO .. 361 Broadway, New York. 

ltnlNN & CO., Sollcltors of Patenla, �j '� . • 
361 Broadway New York 

I r: -
.. SectIOn of Copper-WJre-Sewed I.hrht Double Belting, specially adapted to use on 

, -- ' '� cone pullevs and other hard places. Manufactured by the [IAGJ<: BJ<:LTJ!'iG CO., Con-BRANCH OFFICE8.-No. Ii22 and 624 F Street, Fa. Jlb''';;-::'� 'll'il \ii'-' eOl·«!J. N ,.,11 .. AIMo manufllcturers of 8tapleilllll SpeCial Grades or Leather Belting and the 
oHIo BuUdlllll" near 7th Street. Waahl�on. D. C. � w.1lIIP .. HJ!,lt"U •• EI!!" Lacing. ' P- Send for Catalogue No. 23. A1 

PRINTING INKS. 
T

HE "ScientifiC American" is printed with CHAS 
ENEU JOHNSON & CO. '8 INK. Tenth and Lom

bard St8., PhiJa. and i7 Rose St, opp, Duane St., N. Y. 
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