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Inside Pall'e, each insertion - - - '11i cents a line. 
Back Paae, each insertion ••• 11.00 a line. 

(About eight words to a line.) 
Engravings may head advertisements at the same rate 

per line, lly measurement. as the letter press. Adver
tisements must be received at publication qjJlce as early 
as Thursday morninq to armear in next issue. 

BOSTON SEW AGE WORKS.-A FULL 
description of the system, accompanied with a map 
showing the general arrangement, and discharge into 
the harbor. and wl1h 26 engravings. Contained in 
ScIENTIFIC AMlIlRI{'Alf SUPPLEMENT. No. 1i..,4. Price 
10 cents. To be had at th1s office and from all news
dealers. 

Write for Circular and tell us what you want. 
B. W. PAYNE & SON, Drawer 1004, Elmira. N. Y. 

Or address our New York Office. 
Eastern Agents

'v
HIJ.L, CLARKE & CO., 1Ioston. Mass. 

l(e�':,H��'i.���dfiU�r.lcal Boiler will not prime . • No dan-

V E  N'rILA T IO N.-GREAT IMPORT-
ance of ventilation. The vitiation of air that is constant-
g, �����'AI�� ���a):.i�"p'i PI¥ei."iil'.a�6':'t���t'l�y��� 
artificial means. Contained in SCIENTIFIC AMERICAN 
SUPPLE1IIENT, No. Ii"'�. Price 10 cents. ·To be had at 
th1s office and from ail newsdealers. 

INTERNATIONAL INSTITUTE FOR 
Lique��ANLQp.-!:�!?!ll9. Ne�!� ' 

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

tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into all the States and Territo
ries, and Is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more th'ln 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 Inllueace you to ""bstitute 
some other paper for the SC'IENTIFIC AMERICAN, when 
selecting a list of puhlications In which you decide it is 
for your interest to advertise. Tbis is frequently done, 
for the reason that the agent gets a larger commission 
from the papers having a small circulation thltn is allow
ed on the SCIENTIFIC AMERICAN. 

lJ'or rates see top of first column of this pal(e, or ad
dress 

MUNN & CO., Publishers, 
361 Broadway, New York. 

JI.�=�S' 
� Roofing, Building Felt, 

Steam Packings, Boiler Ooverings, 
Fire Proof Paints, Cements, Etc. 

Samples and Descriptive Price Lists Free. 
II. W. JOHNS M'F'G CO., 87 MAIDEN LANE, N. Y. 

175 Randolph St., Chicago I 170 No 4th St., Philadelphia. 

DOUBLE BOATS.-TW ENTY·ONE IL· 
lustratlons OfI5tented douhle hoats, the general con
atructlon and an of which are so clearly shown as to 
need no deta d description. Name of patentee and 
�te

gg{J':����r;():J:fJn.g ��f���: �g��i�� 
,PrIce 10 cents. To he had at this office and from all 
newsdealers. • 

�:ma • .A.. lB.A.��J[S, 
l'rovltleJlC!e. n.l. (I'''t'k St.) Slxmlnutes'waJkWoattromatatioa. 

Orlalnal and Only Bnilder of the 
HARRIS-C ORLISS ENCINE, 
With Harris' Pat. Improvements, from 10 to 1,000 H. P 
Send for copy Engineer's and Steam User's 
..,.:tJ}.���p!!, ".W.HIII,M.E. Prlcel •• 25. 

PATENTS. 
MESSRS. MUNN & CO., in connection with the puhli

cation< of the SCIENTIFIC AMERICAN. continue to ex
amine improvements, and to act as Solicitors uf Patents 
for Inventors. 

1n thi8line of business they have had forty one years' 
_Menu. and now nave '/.IRelJU!>led faciliUes f� the 
prep ...... t1on of Patent Drawinl(s, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and �"'oreign Countries. Messrs Mum & 
Co. also attend to the preparation of Caveats. Copyrights 
��r 

I:Fr�::e::'':,�t�or��s:::rs. 
A

"l\rt':::;���s ���r:''fl:�� 
them is done with special care and promptness, on very 
reasona hIe terms. 

A r,amluhlet sent free of charge, on application, con-
�% �e�\ i':{;������n 

:o����r:;e¥!:'b:I!,d �;J';g��: 
Designs, Patents, Appeals. Reissues, Infringements, As_ 
sijplments, Rejected Cases, Hints on the Sale of Pa
tent .. etc. . 

We also send, free of charge, a SynOpsIS of Foreign Pa� 
tent Laws, showing the coot and method of ""curinl( 
patents in all the principal countries of the world. 

MTJNN &: CO., SolicitorB of Patent., 
361 Broadway. New York. 

BRANCH OFFICES.-No. 622 and 624 F Street. Pa
CIllo B11ndt"", near 7th Street, Wasbington, D. C� 

(MAY 22, 1886. 

JB1\T��e�:e, �:. ,!�k, 'an:'s!� V E s. THE AMmI�N �ELL TELErH�IB 00. 
MANUFACTURED OF BEST STEAM METAL. 95 MILK ST., BOSTON, MASS. 

The Jenkins Disks used in these Valves are manufactured under our 1880 Patent, and will stand 
any degree of steam pressure, hot and COld oils, or acid. This Company owns the Letters Patent 

granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

To avoid imposition. see that vnlves are stamped "Jenkins Bros." 

. iJEN':K.:J:l.VS B�C>S., 
71 John St., New York. 13 So. Fonrth St •• PhUa. '19 Kilby St.,Boston 

Mention this paper. ---------------------
PERFUMES.-A PAPER BY JACOB 
J eSSOD, d�scribing various articles used in perfumery. 
r:t: :��:n�
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s�f:ng 
over thirtJ 10rmUias for handkerCh1ef extracts, wi¥! 
the cost 01 .... ch. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT. No. 4'�. Price 10 cents. To be had at 
thIs office and from all newsdealers. 

Hogshead, 
AND 

Stave Machinery. 
OVer 50 varleties manu

fa.ctnred by 

HOLUES, 
BUFFALO, N. Y. 

Address JOftN A. ROEBLING 'S SONS. Manufacture1vTrenton, N. J., or 117 Liberty Street, New York. 
Senl�� cl'r��l�pe for conveymg power long distances. 

NOTICE to Users of Steam Pnmp�. 
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•• L' ANB]<�. MICH., Feb. 24, 1883. 
.. � VAN DU�EN & TIFT, CIncInnati, 0.: 

.. Money could not buy the .r et of us 
unless anotber could be had. I would 
not give your No. £�. L" for a $j'OO punip, 
equal distance to raise. ' .. N. A. Litchfield, Supt. Mich. Slate Co." 

We make Ten Sizes of these Pumps. Prices $7 to $75. 
Capacities 100 to 20,000 gallons J,er hour. State for what purpose wt-�� 'fi'�r�{�/% �l�'l,.�H,��;:::!'ft.·�. 

---::::: 
P. O. Box 148. 

C:EI:.A.� 'Z'E�'I!!I 
CAS ENCINE. 

Warranted equal to· any In 
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E
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pactness. Gives an Impulse at 
every Revolution. 
Ea&,lnea aad Pumptl Combined. 
Williams & orton Mfg, Co .. 

STERLlNC, ILLS. 

THERAPEUTICAL EFFECT OF THE 
Internal Administration of Hot Water in the Treat
ment of Nervous TIiseases.-By Ambrose L. Ranney, 
M.D. Hules for administration. 'I'he effects of the 
treatment. Theory of the action of hot water. Points 
in its favor. Conclusions. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 46:1. Price 10 cents. To 
be had at this office and from all newsdealers. 

FOOT POWER 
MACHINERY 

LATHES. SAWS,ete. 
practical Workshop. 
Outllts for Iron or Wood

workers, Amateur Tools,&e., 
Send for Catalogue. 

. J. J •. WATROUS, �13 
Race St., Cincinnati, O. 

THE IMPROVED 

Rider Hot Air Pnmvin[ En[ine 
For City or Conntry Residences, 

Bums Coal. Wood, or G8jl. Safe, Simple. 
Durahle. 3,000 In use. Send for 

Illustrated Catalogue "A." 
SAYER & CO .. 31 Dey St., New York, 

LIGHTNING RODS.-DESCRIPTION OF 

��t:�
n
\";�::IS

a�.ft�'r d�YViW�' a��:'];:ginf�� 
With 6 figures. Contained in SCIENTIFIC AMERICAN 
SUPPL";MENT,No. 1i�1i Price 10cents. To he had at 
this office and from all newsdealers. 

S A. WS ru";::����� �;r::t�� SA W S 
-fiilI'iilIaress for a copy of Emerson's Jr Book A of SAWS. We are first to introduce N.ATUR- A 
AL GAS for beating and tempering Saws 

W;;:a�it;���er���h�1f:B�� �E�gli�r:P��V��g
re��e��w 

prices. Addoess 
S EMERSON, SlUITH & CO .  (Ltd.), S , Bea"Ver Falls; Pa. 

E P.P S , S 
CRATEFUL-COMFORTINC. 

C O'C 0 A 
THE CONVERSION OF HEAT INTO 
useful work.-Aseries of interesting lectures hy Wm. 
Anderson, M. Inst. C.E., presenting the modern views 
connected WIth the conversion of heat into useful 
:ri'��iy.IRJtth':, ��wn;:����p}.':,�. 

pn�,¥��gri�� c'f°��ci'N!� 
tion and vibmtion. Ill. Properties of gases and vapors. lV. Transfer of the Invislhle molecular m<)tion of hellt, 
�e�t:n��P��:�� i�'k�:�h

e
: :��:g¥�:�\�����! 

is prevented by the Siemens regenerator. 'I'he principle 
further Illustrate<!. Cowper stoves. The gun as ... con
verter of lJeat. VI. Heat eng1nes proper. lllustrated with liS entn'avings. Contained ID SCIENTIFIC AMERICAN 
SUPPLEMENTS, Nos. 498. 499, IiUO, 1)01, Ii.,.." �03. 
Price 10 cents each, or 60 cents for the series. To he 
had a t this office and from all newsdealers. 

BOOKWJJ.TER ENGINE. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in
fringes the �ight 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 
u nlawful use, and all the' conse<l.uences 
thereof, and liable to suit thprefor. 

WITHERBY, RUGG & RICHARDSON. Manufacturers 
of Patent Wood Working Machtnery of every descrlp. 
tion. Facilities unsurpassed. Shop formerly occupied bv R. Ball & co •• Worcester. MaR'. Send for Catalol(ue. 

OF THE 

J dentifie �mt�it1tn 
FOR 1886. 

Popular Selentlfie Paper In the World. 
Only $3.20 a Year, includinll' Po stage. WeeklY Ii� Numbers a Year. 

Thi� widely circulated and splendidly Illustrated 
paper Is published weekly. Every number contains six
teen pages of useful infOlmation and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery 
New Inyentions, Novelties in Mechanics, Manufllctures, 
Chemistry, l!:leCtricity Telegraphy. Pbotography,Archi
tecture. Agriculture, Horticulture, Natural History. etc. 

All Classes of Readers find in the SCIENTIFIC 
AMERICAN a popular .e.u",e of the hest scientific In· 
formation of.tlJe..<itty;1mdIt)is the aim�tlI" pub!1t!her1!I--< 
to IIresent It In an at.t.ractlveform. avoidilll! as much as 
posslhle ab!ltruse ferms. To every intellil(ent mind, 
this journal affords a constant supply of instructive 
readinl(. It is promotive of knowledge and progress In 
every community where It circulates. 

Terms·o(Sn.bwcl'lption.-one copy of the SCIEN
'm1I'IC AMERICAN will be sent fQr onellear-52 numbers
postage prepaid. to any suhscriher III the United States 
or Canada, on receipt, of three dollal's and twenty 
cent .. hy the puhlishers; six months, $1.60; three 
months, $LOO. 

Clubs.-One extra COPT of the ScmNTIFIC AMERI
CAN will be supplied gratis!or every clubo! jive s1lbsc7'lbeTS 
at $3.20 each; additional copies at same proportionate 
rate. 

The safest way to remit Is hy Postal Order. Draft, or 
Express Money Order. Monoy carefully placed Inside 
of envelopes, securely sealed, and correct1yaddressed, 
seldom goes astray. but is at the sender's risk. Ad. 
dress all letters and make all orders, drafts. etc., pay· 
ahle to 

J:),;.tUNN &:; COo. 
361 Broadway New York. 

T�:JD 

Scientific American Supplement. 
Compact. Substantial. Econom_ This is a separate and distinct puhlicatlon from 
Ica� and easily managed: guar- THE SCIENTIFIC AMERICAN. but Is uniform therewith 
r.;'�e��w�� .ir=e.f.elk::a�e �ri� in size, every number containing sixteen large pages. 
Boiler complete, including Gov· 

I 
TIlE ScmNTIFIC AMERICAN SUPPLlOMIONT Is puhlished 

ernor. Pump, etc., at the low weekly, Bnd include$ a very wide ranJ,te of contents. It 
�ri��'o�SI!l POWER. .. ...

.
. $240 00 presents the most recent papers hy eminent writers in 

,� .. .. ........ 280 00 all the prinOipal departments of SCience and the 
�:: :: •••••••. � � Useful Arts, embracing Biology. Geology, Mineralogy, 
II3Ir Put on cars at SpringOeld O. Natural History, GeOlO'aphy, A rch81ology. Astronomy, 

JAMES LEFFEL & CO .. ' Chemistry, Electricity, Lil(ht. Heat, Mechanical Engl-
. SpriugIleld. OhiO, neerlng Steam and Railwar Engineering Mining. 0.110 Llhertr St .. :New York. Ship B'uilding, Marine Engineering, Ph�togrtlPhY, 

� New Catalogue of Valuable Papers 
contained In SCIENTIFIC AM�;i<ICAN SUPPLEMENT, sent 
freeo! chwrge to any address. MUNN & CO .. ll6l Broadway. N Y. 

Technology, Manufacturing Industries, Sanitary En
gineeftnl(, Agriculture, Horticulture, Domest1e Econo
my, mOgraphy, Medicine, etc. A vast amount of fresh 
and valuahle iuformatlon pertaining to these and allied 
suhjects is given, the whole profusely illustrated with 
engravings. 

The most important EW.]lneel'ing Works, Mechanisms, 
and Manufactures at home andahroad are represented 
and described In tbe SUPPLEMENT. 

Price for the SUPPI,EMENT for the United States and 
Canada. $5.00 a year, or one copy of the SCIENTIFIC AM
ERICAN and one copy of the SUPPLEMENT, hoth mailed 
for one year for $7.00. Address and remit hy postal 
order. express money order, or check. 

MUNN & Co., 361 Broadway, N. Y., 
Puhlishers SCIENTIFIC AMEmCAN. 

BOILER AND PIPE COVERINGS. 

'1'0 F orehrn �Ub8c .. ibers.-Under the facilities of 
the Postal Union, the SCIENTIFIC AMERICAN is now sent 
by post direct from New York, with rel(li'larity, to sub
sCribers in Great Britain India. Australia. and all other 
British colonies i to �ance, Austria, Belglum, Germany, 
RUSSia, and all other European States; Japan. llraziJ. 
Mexico, and all States of Central and South America. 
Terms, when sent to foreigu countries, Canada excepted. 
14, gold, for SCIENTIFIC AMIr.RICAN. one year; $9, gold, 
for both SCIENTIFIC AMERICAN ani SUPPLEMENT for 
one year. This includes pcstal(e, which we pay. Remit 
by postal or express money order. or draft to order of 

ABSOLUTELY 

P1.re Proof. 
LICHT and CHEAP. 

EASY TO APPLY. 

A S B E STOS lI«XllII'E.-a.AN%:> JIIE.A._'V'F.A.C�B:EI.& . BRAIDED PA,(lKING, MILL BOARD 
1&:EI::m.A.'Z'�%llII'G- AND S:J?:JDC%.A.LT%:IiIIS-

CHALMERS -SPENCE CD, FOOT EAST 8TH STREET N. y.' 

© 1886 SCIENTIFIC AMERICAN, INC 

MUNN & CO.,361 Broadway, New York. 

PRINTING INKS. 
�E .. Scientillc American" is printed with CHAS. 
i ENEU JOHNSON & CO.'S INK. Tenth and Lom

bard Sts •• PhiJa., and 47 �ose st., opp. Duane St .. N. Y. 
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