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Inside PllIle. each insertion • •• 71j cents a line. 
Back, FaKe, each in�errion • •  ·81.00 IL line. 

(About eight words to a line.) 
ETI{Jf'avings may head advertisements at the same rate 

per line,llg measurement, as the Zetter press. .LidV6r
tisements mWit 0. received at '(1/JlJlication office as early 
as Thursday morning to appear in next issue. 

andrews' Office I Bank Desks The finest work in the U. S.; kiln 
�*�l���'s, ����?r�e��M����: 
A.H.A.ndrews &Co.l�·B'!:��:�·��:�: 

PERFUMES.-A PAPER BY JACOB 
Jesson, describing various articles used in perfumery, 
and the modA of preraring essences therefrom a stating 
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the cost 01 �ach. Contained in Sl'IENTIFIC AMERICA" 
SUPPLElIXNT. No. 47�. Price 10 cents. To be had at 
this office and trom all newsdealers. 

INTERNATIONAL INSTITUTE FOR 
Lique��RN�p.-!:1t�,!t9. Ne�!�· 

To Business Men. 
The value of the SCIENTIFIC AMERICAN as an adver

tising medium cannot be overestimated. Its circulation 
is mu.ny times greater than that of any similar journal 
now published. It goes into all the States and Territo
ries, and 18 read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news
paper •. He wants circulation. This he has when he 
advertises In the SCIENTIFIC AMERICAN. And do not 
let the advertising agent Inlluence you to substitute 
some other paper for the i;!CIENTIFIC AMERICAN, when 
selecting a list of publications in which you decide it is 
for your interest to aiivertise. This is frequently done. 
for the reason tbat the agent gets a larger commi88ion 
from the papers having a sm .. ll circulation than i. allow
ed on the SCIENTIFIC AMERICAN. 

For rates see top of first column of this page, or ad
dress MUNN & CO., l'ublishers, 

361 BI'ondway, New York. 

FmE AlII> WATEB-PBoOP BUILDING FELT, 
FIRE-PROOF PAINTS, STEAM: Pa.oKIlms. BOILEB 

CoVERINGS, :ETC. 
Samples and dellCriptive Price List free by maiL 

B. W. 10RNS KT'G Co., 87 KAIDZN LANZ, N. 'I' • 
CHICAGO. PHILADELPHIA. LONDON. 

THERAPEUTICAL EFFECT OF THE 
Internal Administration of Hot Water in the Treat
ment of Nervous nlseases.-By Ambrose L. Ranney, 
M.D. Rules for administration. The effects of the 
treatment. Theory of the action of hot water. Points 
In Its favor. Conclusions. Contained In SCIENTIFIC 
AII1ERICAN SlJPPLEI'IENT, No. 46:i. Price 10 cents. To 
be had at this office and from all newsdealers. 

�DIJ • .A.. �.A.=-'=-'][s. 
)'ro"ldenC'eo. n.J.(I'urli 81..) Stxminutea'walkWestfromstatton. 

Orla;hlRl and Ollly UuUder flf Ihe 
HARRIS-CORLISS ENeINE, 
With Harris' Pat. Improvements, from 10 to 1,000 H. P 
Send for copy Engineer's and Steam User's 

Manual. By ". W. Hili, M.E. PrlceSI.211. 
UNTION' 'IBIS P "PER. 

PATENTS. 
MESSRS. MUNN & CO •• In connection with the publi

.catlon of the SCIENTIFIC AMERICAN. continue to ex
amine improvements. and to act as SoJiCitors of Patents 
for Inventors. 
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preparation of Patent Drawings, Speciflcattons, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats, Copyrights 
��rI:gY!;e�����or;�t���Ss. A�\f������s ���r::��rig 
them JJ done with special care and promptness, on very 
reasonable terms. 
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cure �em; directions concerning Labels, COPYrig�ts. 
DeSigns, Patents, Appeals, Reissues, Infringements, As
signments, Rejected Cases, Hints on the Sale of Pa-
tents, etc. ' 
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patents In all the principal countries of the world. 
MUNN ott (JO., Solicitors of Patents, 

361 Broadway. New York. 
BRANCH OFFICES.-No. 622 and 624 F Street, Pa.

Cific BnlldllU{, near 7tb Street, Wubington, D. C. 

Use the JENKINS STANDARD PACKING in the worst 
joint you have. and if, a�ter following directions, it is not 
what we claim, WE WILl. REFUND THE MONEY. 

Our" Trade Mark" is stamped on every sheet. None 
genuine unless so stamped. J]rSend for Price List. 

JE:N�::J::NS ���S •• 

"1 Jolm Street. N. Y. '79 Kilby Street, Boston. 

COLORS RED AND BROWN. 
For painting ROOFS. l! ACTORY and FARM BUILD-
Wf�iJE:'?E�a!:�rPu�Ol\��.:lb?t�� ��1�ft 
Krad.s ofrron Oxide. Sen��r ��'¥�w liW··s 

74 Cortlandt8treet, New York. 
READY ROOFING, for new roofs. � PATENT 
" .  JACKET KETTLES, 

j Plain or Porcelain Lined. Tested t 0 100 lb. . pressure. Send for Lists. 
614 and 61�tl:�e�¥�I},�I�.r';lphia, Pa. 

BOSTON SEWAGE WORKS.-A FULL 
description of the system, accompanied with a map 
showing the general arrangement, and discharge into 
the harbor, and wi1h 26 engravings. Contained in 
HCIENTIFW AMERICAN SUPPLEMENT. No. 1j�4. Price 
10 cents. To he had at this office and from ali news
dealers. 

/.:-, -; !:TIGHT&SLAGKBARRELMACHINfRV 
_ \�in- ;"J -0LlASPECIALTY8v-- !,it. 
� "'� JOHN GREENWOOD &CO. 

THE 

• ROCHESTER NY. 

MANUF ACTURE OF CRUCIBLE 

THE IMPROVED 

Rider Hot Air Pumnin[ En[ine 
For City or Country Residences, 

Burns Coal. Wood, or Gas. Safe, Simple, 
Durable. 3,000 in use. Send for 

Illustrated catalogue" A." 
SAYER & CO., 37 Dey St., New York. 

LIGHTNING RODS.-DESCRIPTlON OF 
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With 6 fignres. Contained in ScIlCNTIFIC AMERICAN 
SUPPLKMENT, No. 1j�1j Price 10 cents. To be had at 
this office and from all neWSdealers. 

13 So. Fourth �t .. eet, .I'lliin. 

S
HORTHAND Text-book and Instruction by mall to 
master it, given by the author of the system for $6. 

:a°t'i,� P�E:II���fe�:it::i �t';,����:ap1fi>���8'jgogk Im.f�
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D.,L. SCOTT-BROWNE, 23 Clinton Place, New York. 

ELECTRIC CONVEYORS.-DESCRIP-
tion of two ingenious systems for the electriC carriage 
of small rraCkages. Illustrated with 13 engravings. Con-
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all newsdealers. 

SINKING THROUGH QlfICKSAND. 
-A paper by H. W. Hu�hes, describ.ng the Poetsch 
K���

e
?r�!zr!��

in
s;g[���� '�l

C
::::T�i Iw

e
i��I�1t 

SUPPI.EMENT, No. 4fi8. Price 10 cents, To be had ta 
this offic.e and from all newsdealers. 

HARRISON CONVEYOR! 
H.!:lling Grain, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds,&'c. 
·�=.I BORDEN, SELLECK & CO"{MJ.:W�rs,IChicago, IlL 

THE CONVE RSION OF HEAT INTO 
useful work.-A series of interesting lectures by Wm. 
Andetson, M. Inat. C.E., presenting the modern views 
connected with the conversion of heat into useful 
:g::gy.Ian�rf:e �������p��r. 
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tion and vjbl'atioD. HI. Properties of gases and vapors. 
IV. Transfer of the invisib:e molecular mf)tion of heat, 
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Columbia BIcycles and Tricycles, 
MANY IMPROVEMENTS 

FUR 18S6. 
New Spring Catalogue Sent Free. 

The POPE MFG. CO. ,597 Washington St., Roston 

iSu¥f�:iYl\��t%:�de. S������ r:foe;e��at¥b·e i:ri �:i��E�: ______________ _______ _ 
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SUPPLEMENTS, Nos. 498.499, 5110, IjOl,IjIl�, ;'03. 
Price 10 cents each, or 60 cents for the series. To be 
had at this office and from all newsdealers. 

$ 3 EI. ECTRIC Inn.T, Suspen
. sory. etc., for Kidneys. Pain, 

Nervous and Weal<. A TRUE CURA-
�r-lT&'JR'?c�.��ie���r&t��� 

Leffel Water Wheels, 
Witl. hnpol"tnnt Improvements. 

11,000 IN SUCCESSFUL OPERATION. 
FIN!: NZW P AIoIPIILZT FOll 1886 

Sent free to those interested. 
JAMES LEFFEL 8c CO., 

Sprillll'field, Ohio. 
110 Llbel'lY St .. N. Y. City. 

Architects, Contractors, Builders 
Should not fail to examine the merits of 

THE ORMSBY SASH BALANCE. 
IN OLD FRAMES. 

A Perfect Substitute for Wei[hts and Cords, 
ORMSBY SASH HOLDER co., 

92 UTICA STREET, BOSTON, ,OPPOSITE 
B. " A. DEPOT. 

Vnn Dllzell's Patent �tenln IJnmp• 
Incomparable in cheapness nnd etfi .. 

eieney. Needs no care or skill i cannot 
get out of order i has no moving part�. 

A �upel'io .. Fil·e ltnmp. In5tantaneou.an d powerful, ever rea.dY. 
Available, wherever steam pressure can 
be had. fo r pumping any kind of liquid 
(hot, cold, Sandy,lmpur<ttetc.). We make 
tl':. ���'fc:i

I
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S ��&: :al1g:.75. e�J'��}: 
State for what purpose wanted and send for 8atalogue 
ofuPumps." Van.Duzen & Tift. CincinlllLti. 0.. 

GOLD MEDAL, PARIS, 1878. 
BAKER'S 

Brookfast Cocoa. 
Warranted a1)sotutely pu:,.e 

Cocoa, from which the excess of 
Oil has been .removed. It has three 
times the strength of Cocoa mixed 
with Starch, Arrowroot or Sugar, 
and Is therefore far more economi
cal, costing less than one cent a 
cup. It Is delicious, nourishing, 
str!!Ogthenlng, easily digested, and 

liliRumll:aD,yadapted for Invalids as 
"'Il!3j16oo1\1l1111�1 well as for persons !n health. 

Sold by Grocers everywhere. 

W. BAKER & CO., Dorchester, Mass. 

Patont RivotnG Monarch Rubbnr Boltin[. 
Specially adapted lor PAPER MILLS, SAW MILLS, 

[MAY 29, 1886. 

TH� AM�RI�AN ��tL T�LErH�H�.��. 
95 MILK ST" BOSTON, MASS. 

This Company @..wns the Letters Patent 
granted to Alexanfler Graham Bell, March 
7th, 1876, No. 174,465, and January 30t:k, 
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 fOrEuch 
unlawful use, aud all the consequences 
thereof, and liable to suit thc:>refor. 

WI1'IlERBY, RUUG & RICHARDSON. ManufactUrers 
of Patent \Yood Working Machinery of every descrip
tion. Facllities unsurpassed. Shop formerly occupied bv R. Ball & ('0 . . Worcester, Mao.. Send for Catalogue. 

OF TH1!I' 

� drutific �mrtiCltu 
FOR 1886. 

The 1I1ost Popular Stlentlfte Papn In the World. 
Onl)' $3.20 a Venr, inchllllnll PostaKe. Weekly 

:i� Numbers a Year, 
This widely ch'culnted and splendidly Illustrated 

paper Is published weekly. Every number contains six
teen pages of useful infOImation and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery 
New Inventions. Novelties in MechaniCS, Manufactures, 
Chemistry,l!:lectricity Telegraphy, Photography, Archi
tecture, Agriculture, Horticulture, Natural History, etc. 

All Classes of Ueaders find In the SCIENTIFIC 
AMERICAN a popular .... "Vle of the best sclenti1lc in
formation of the <lay; and it is the aimof the publishers 
to present it in an attractive form, avoiding as much "s 
po88lble abstruse terms. To every Intelligent mind. 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress In 
every community where it circulates. 

Tel'ms of Sub8cl'lption.-One copy of the SCIEN
TIFIC AMERICAN will be sent for one lIear-52 numbers
postage prepaid, to any subscriber ill the United States 
or Canlld8, on receipt. of tlo .. ee dollnI's anll nvellty 
cents by the publishers; six months, $1.60; three 
months, $1.00. 

Clubs.-Olle extrn �opy of the SCIENTIFIC AMERI
CAN will he supplied gratisfOTeveTliClubofftt'e subseribers 
at $3.20 each; additional copies at same proportioDate 
rate. 

The safestway to remit Is by Postal Order, Draft, or 
Express lI!loney Orde.. Monny carefully placed Inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad
dress all letters and make all orders, drafts, etc., pay .. 
able to 

�"O'NN &; COo. 
361 Broadway New York. 
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Scientific American Su pplement. 
This is a separate and distinct publicatIon from 

'I'mr. SCIIlNTIFIC AMIlRICAN. but is unlform therewith 
in Size, every number containing sixteen Jarge pages. 
THE SClIr.NTIFIC AMERICAN SUPPLEMIONT Is published 
weekly, Rnd includes a very wide range of contents. It 
presents the moot recent papers by eminent writers In 
all the prinCipal departments of Science and the 
Useful Arts. embracing Biology, Geology, Mineralogy. 
Natural History, Geography, A rchooology. Astronomy, 
Chemistry, Electricity, Light. Heat. Mechanlcal,lll!lJtl., 
neerlng, Steam and Railway' ]lDgiueel'lbg; -�ilnlng, 
Ship BUilding • .M£riml Engineering. Pbotogrllphy, 
Tecbnology; Manufacturing Industries, sanitary En
gineering, Agriculture, Horticulture. DomestiC Econo
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable iuformation pertaining to these and allied 
subjects Is given, the whole profusely illustrated with 
engravings. 

TM most important En9ineeiWu} Wo.ks, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in the SUPPI,EMENT. 

Price for the S[JPPLEMENT for the United States and 
Canada, �.OO a year, or one copy of the SCIENTIFIC AM
EItICAN and one copy of the SUPPLICMI<NT, both mailed 
for one year for $7.00. Addre88 and remit by postal 
order. express money order, or check. 

MUNN & Co., 361 Broadway, N. Y., 
Publishers SCIENTIFIO AMERICAN. 

'1'0 FO"eillll ",,,b8CI·i1'eI·s.-Under the facllities or 
the Postal Union, the SCIENTIFIC AMITIRI CAN is now sent 
by post direct from New York, with regularity, to sub
scribers in Great Britain. India, Australia, and aU other 
British colonies i to France, Austria, Belgium, Germauy, 
Russia', and all other European States; Japan, Brazil. 
Mexico, and all States of Central and South'Amerlca. 
Tern;ts, when sent to foreign countries, Canada excepted, 
$4, goi:l, for SCIENTIFIC AMlf.RICAN, one year; $9. gold, 
for both ScrENTIFIC AMERICAN and S[JPPLEMENT for 
one year. This Includes pcstage, which we pay. Remit 
by postal or express money order, or draft to order of 

lIlUNN & CO., 361 Broadway, New York. 
and THRESHING MACHINES.

. 
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