
Inside l·nge, each in8er.tion - - - 15 cents a line. 
Back Paae, eacb insertion • • •  $1.00 a line. 

(A bout eight words to a line.) 
Engravings may head advertisements at the same rate per line, by measurement, as the letter pl'ess. Adver· 

tisements must be received at publication ojfice as early 
as Thursday rnorninq to appear in next issue. 

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 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 inttuence you to substitute 
some other paper for the SCIENTIFIC AMERICAN, when 
selecting a list of publications in which you decide it is 
for your interest to advertise. This is frequently done, 
for the reason that the agent gets a larger commission 
from the papers having a small circulation th'ln is allow
ed on the SCIENTIFIC AMERICAN. 

l!'or rates see top of tl rst column of this page, or ad
dress 

JUUNN & CO., Publishers, 
361 Bl'oadway, New YOl·I,. 

Jt����s' 
Roofing, BUilding Felt, 

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

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

175 Randolph St., Chicago; 170 N. 4th St., PhiladelphIa. 

DOUBLE BOATS.-TWENTY·ONE IL. 
!¥:!��{��n:n� p):�e�]e�h?chu�� �a�e!�;; �t���l 

a�t� 
need no detailed description. Name of patentee and 
d.ate of patent accompanying each diagram. Contained 

. in SCIENTIFIC AMERICAN SUPPLl!;MENT, No. 232. 
Price 10 cent,s. To be had at this office and from all 
DewsdeaJers. 

Compact, Substantial Econom
ical, and easily managed: guar. 
anteed to work well and give 
full power claimed. Engine and 
Boiler complete, including uov� 
ernor. Pump, etc., at. the low 
price Df 
a HO.RSIJJ POWER. . .... �.$2tO 00 
t\ji " .. .. ...... 280 00 
6\ji ........ 355 00 
BJ.I; ........ 4040 00 
ar Put on cars at Springfield, O. 

JAMES LEFFEL & CO., 
Springfield. OhiO, 

or 110 Liberty St., New York. 

ORDER J<'UOM OUR 
"Sl'EC1AL I.IST." 

THE 
JollllT.Noye�lfg.to. FINISHED 

BUFFALO, N. Y. 

' ==--1\ '0 
AND FINE GRAY IRON A'L 0 STEEL 

�ALLE� 7 CASTINGS FR��ECIALTERNS 
, S DEVlIN!( co:i F��,�I�,��� JAPANN PAl 
JTtiOMP\LEHIGHAVE �AMERICAN5T PHllA � 

SANiTARY EXAMINATION OF DRINK-
Ing Water.-By Prof. E. R. Angell. The odor of water 
and how to detect it. Tests and their app ications. 
Nitrates and Nitrites. Lead and iron. Test for leade 
Tests for organiC matter. A valuable paper. Contained 
in S(,IE�TIFIC AMERICAN SUPPLEMENT. No. 46�. 
Price 10 cents. To be had at this office and f1�Jn all 
newsdeaJer=-s:.:. 

________________ _ 

INTERNATIONAL INSTITUTE FOR 

Lique��!\N�p.-!rq�!.�� Ne�!�' 

ICE-BOATS - THEIR> CONSTRUCTION 
and management. With working drawings, df'tail3, and 
directions in full. Four engravmgs. showing mode of 
construction. Views of the two fastest ice-sailing boats 
used on the Hudson river in winter. By H. A. Horsfall, 
M.E. Contained in ScIRNTIFlC AMEHICAN SUPPLn: .. 
MENT, 1. The same number also contains the rules and 
regulat.ions for the formation of ice-boat clubs. the sail .. 
ing and management of ice-bo ats. Price 10 cents. 

VVDoS: • .A.. ����XS. 
l·rovMclU·�. U.I.(l'nrk !St.) Sixminutes'walkWestiromstation. 

01'1I1"Inal and finly Jluilder "I .he 
HARRIS-COR LISS ENeINE, 
With Harris' Pat. Improvements, from 10 to 1,000 H. P 
Send for copy Engineer's and Steam User's 

Manual. By J.W.HIII,M.E. PrlceSI.25. 
MENTION 'IRIS P APli:R. 

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

cation of the SCUJN'l'I!I'lC A]\HJRICAN, continue to ex
amine improvements, and to act as SoliCitors uf Patents 
for Inventol'S . 

In this line of business they have had fortll one yearS' 
experience. and now nave unequaled facilities for the 

���:��tig� �1 �:�t1Y�al£i��,:i��� �1��t�at�or�'e 
aU�il�� 

States, Canada. and Foreign COllntl'ies. Messrs Munn & 
Co. also attend to the preparation of Caveats. Copyrights 

��r 
I�f��::'e�����s'or;�:�t

S
s'. 

AS1W�����ss ���r!���ri� 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charge, on application. con
taining full information about Patents and how to pro 
cure them; directions concerning Labels, Copyrights, 
DeSigns, Patents, Appeals, Reissues, Infringements, As
signments, Rejected Cases, lIints on the Sale of Pa
tents, etc. 

We also send, free oj charge, a SynopSIS of Foreign Pa.
tent I ... aws,8howing the cost and method of securing 
patents in all the principal countries of the world. 

DITJNN ok CO., Solicitors 01 Patents, 

3 6 1  Broadway, New York. 
BRANCH OFFICES.-No. 622 and 624 F Street, Pa

cillc Building, near 7th Street, Washington, D. C. 
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THE NEW." GRESHAM" PAT�NT THE AME�I�AN nLL TELErH�NE ��. 
Autolllati� R�-Startin[ Ill]�ctor, 95 MILK ST., BOSTON, MASS. 

Invaluable for Ill.e on Traction, "ao'm, Portable, 
Marine, and Stationary En"lnes of all kinds. No 
Handles l'equired. Watel' Supply Ve}'y difficult to 
bl'eak. Capability of )'estal'tin" immediately, 
autolnnlically, after interrnption to feed from any 
cause. Reliable and Uheap. 

Sole Manufacturers in the United States and Oanada, 

Nathan Manufacturing Co. 

BURNHAM 
SELF-<lILING 

AntomatiG Steam 

ENGINE 
Patented F,b. 23, 1886. 

Catalogue sent free by 

Burnham Engine Co., 
YORK, PA. 

92 & 94 LIBERTY ST., NEW YORK. 
SEND l!'Olt CATAI.OGUE. 

THE IMPROVED 

Rider Hot Air Pnmnill[ Ell[illB 

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 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 

WITHERBY, RUGG & RICHA anSON. Manufacturers 
of Patent Wood Working Machinery of every descrip .. 
tion. Facilities unsurpassed. Shop formerly occupied 
bv R. Ball & Co .. Worcester, MaRs. Send for Catalo/olue. 

For City or Country Residencrs, OF THE 
Burns Coal, Wood. or Gas. Safe,Simple' Jet-tutt-ft.' � · 

Durable. 3.000 in use. Scndfor m�rte�U Illustrated Catalogue "A." f![!) � '"' 
SAYER & CO" 34 DeySt, New York. FOR 1886. 

The lIlost Popular Scientific Paper in the World. 

A ddress .TOHN A. ItOl�BLl.:s-G '8 bO�S. Manufactur
en,. rrrentoll, N. J., or 117 J�iberty Street, New York. 

vVheels and Rope for conveYIng power long distances. 
Send for circular. 
----------- .� .. _- ----

Themostsuccessful Lubricator 
fOl" L.oose Pulleys in use. 

V AN HUZEN'S PA'I'ENT 
LOOSE PULLEY OILER. 
Highly recommended b y  those wbo 
have used them for the past two 
years. Prices veryreasonable. Every 
user of machinery should have our 
H Catalogue No. M j" sent free. 
V AN DUZEN & TIFT, Cincinnati. O. 

rCE-H O US E  AND R EFRIGERATOR. 
Directions and Dimensions for construction, with one 
Illustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through� 
out the year at a temperature of from 34" to 36°. Con
tained in SCIENTIFIC AMJiiRICAN SUPPLEMENT No. 116. 
Price 10 cents. 1'0 be had at this office and of all news. 
dealers. 

FAY'SMANILLAROOFING 
Takes the lead. Cheapest, Handsomest & BE�T 
Roofing. Samples, Catalogue, and Testimonials scntfrcc. 
Est'd 1860. W. H. FAY & Co., Cooper's Point,Camden, N. J. 

The Best in the World. 
We make the Best Packing-that can be made regard1ess 

of cost. Users will sustain us by calling for the" JEN
KINS S TANDARD P.A0KING." Our " Trade Mark" is 
���mFi�g� �v��r

s�g��'nof��:tft����e
d

uili���t
S
tOo s�:�p-

JE:N'�Z:N'S ��<>S •• 

'1 J obn SU'eet, N. Y. ,. 9 Kilby SU'eet, Boston. 13 So. Fourth StI'eet, l'hila. 

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, HII1L, CLARKE & CO., Boston, Mass. 

Our patented Vertical Boiler will not prime. No dan
ger of burning tiues. 

VAN DUZEl'i'S 

For ROOFS OF ALL DESCRIPTIONS, steeporflat, 
can be applied by ordinary workmen having no previous 
experience. Sendfor Samples and IllustratedPamph· 
let. AddreBB 

W. H. STEWART, 
14 Cortlandt Street. New York. 

IRON·FIBRE PAINT, for Roofs and Factory and 
Farm Buildings. 

Only $::1.20 a Veal', including }>ostage. Weeldy 
62 NUlnber8 a Year. 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six .. 
teen pages of useful infOImation and a large number ot 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery 
New Inventions, Novelties in Mechanics, Manufactures1 
ChemistrY ,l£lectricity Telegrapby. Photography, Archi
tecture, Agriculture, Horticulture,Natural History. etc. 

All Classes of Ileaders find in the SCIENTIFIC 
AMERICAN a popular resume of the best scientific in
formation of the (lay; and it is the aimof the publishers 
to ]ilres'ent it in an attractive form... avoiding as much as 
possible 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. 

'l'el'ms of Subscl'jption.-One copy of the SCIEN .. 
TIFIC AMERICAN will be �nt for one 1Jear�52 numbers
postage prepaid. to any subscriber in the United States 
or Canada, on receipt, of thl'ee doURrs and twenty 
cents by the publishers; six months, $1.60; three 
months, $1.00. 

Clnbs.-One exU'a copy of the SCIENTIFIC AMERI ... 
CAN will be suppJied gratisjorevcrYcluboj ftveBubscribers 
at $3.20 each; additiona1 copies at same proportionate 
rate. 

The safest way to remit is by Postal Order. Draft, 01' 
Express Money Order. Monny 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
able to 

J:Y.rUNN & CO., 
361 Broadway New York. 

T�E 

Scientific American Supplement. 
This is a separate and distinct publicatIon from 

TH�J SCIENTIFIO AMERICAN, but is uniform therewitb 
in size, every number containing sixteen large pages. 

Mechanical Boiler Cleaner. 
'llakes out all mud and scale 

forming properties from the 
water of Steam BoiJers, 
�;;Jii�ff i�P;�Yi\�s.

asgnJ��� 
circular. Manufactured by Mention this paper. 

" THI!: SCIKNTIFIC AMERICAN SUPPLHMENT is pUblished 
weekly, and includes a verx wide range of contents. It 
presents the most recent papers by eminent writers in 
all the prinoipal departments of SCience and the 
Useful Arts, embracing Biology, Geology, Mineralogy, 
Natural History, Geography, A rchreology. Astronomy, 

E. W. VAN DUZEN, 
CINCINNATI, o. CONSTRUCTION OF STABLES. - A 

ON SEWAGE DI SPOSAL·-BY PROF. 
:Osilb���e�jc�1w��it���¥�a1��a��n�is�:'lat� �i�: 

E�fs
e�eWf�r �e ���{libg��c:6b��� i6Ift���� s����a;�:j 

in SCIENTIFIC AMERICAN SUPPLEMgNT. No. 463. 
Price 10 cents. To be had at this office and from all 
newsdealers. 

charge into river or sea. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 46,.. Price 10 cents. To 
be had at this office and from all newsdealers. NOTItE to Users of Steam Pumps. 

NEW 

Bibb's Celebrated Original 
BALTIMORE 

FIRE-PLACE HEATERS, 
'fa warm upper and lower rooms. 

The handsomest, most economical 
Coal Stoves in the world. 

B. C. BIBB &. SON 
Foundry Office and Salesroomst 

39 and 41 Light Street. 
Baltimore, Md. 

!1ARnLEIZED SLATE MANTELl. 
o:;irBendfor Oirculars. 

YORK BELTINC 

We have received following letter in 
regard to one of our No.5" L" ($16) 

�ie;�fre����h��l�t���g
h\�i�Ch pipe 

" V AN D';}���
N

�Et����i!cl�n;ii���: 
H Money could not buy the .ret of us 

unless another could be had. I would 
not give your No.5 HL" for u $700 pump, 
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 per hour. State for what 
purpose wanted and Bend for Catalogue of H Pumps." 

VAN DUZEN & '1'1.!!"1', Cincinnati, O. 

AND PACKINC CO. 
Oldest nnd I.argest ManufactDl'Cl'S i n  the United States 01 

Vulcanized Rubber Fabrics 
ADAPTED TO MECHANICAL PURPOSES. 

RUBBER BELTING, PACKING, AND HOSE, 
CC>EI..EI.. U<3r.A.TEX> 

ts and Matting, and Stair Treads, &0. 
BIOYOLE TZ�ES, CAr. � SP�I1VG-S. 
JOHN H. CHEEVER, Treas. Ne� Yo:rk Eel ting and. Packing Co., 
JOHN D. Cm'JilVF.E, Dep'y TreRs. Warehousp, 15 Park Row. opp. Astor House. N. Y. Branches: 308 Chestnut Street. Phila .. 1 67 and 169 Lake Street. Chicago. and 52 and 54 Summer Street, Boston. 
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Chemistry. ElectriCity, Light, Heat, Mechanica1 Engi
neering, Steam and Railway Engineering, Mining, 
Shil,) Building, Marine Engineering, Photography, 
Technology, Manufacturing Industrfes, Sanitary En ... 
gineering, Agriculture, Horticu1tul'e, DomestiC Econo
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information pertaining to these and allied 
subjects is given, the whole profusely illustrated with 
engravings. 

The most impvrtant E1tf)ineerinq Works, Mechanisms, 
and Manufactures at home and a broad are represented 
and described in the SUPPLEMENT. 

Price for the S(JPPI.EMENT for the United States and 
Canada, $5.00 a year, or One copy of the ScIENTIFIC AM. 
EHICAN and one copy of the SUPPLlCMICNT, both mailed 
for one year for $7.00. Address and remit by postal 
order. express money order, or check, 

MUriN & Co., 361 Broadway, N. Y .. 

Publishers SCIENTIFIC AMEUICAN. 
'1'0 J�'ol'ejgn �Ubscl·jbel·s.-Under the facilities of 

the Postal Union, the SCIENTIFIC A1\fERlCAN is nowsent 
by post direct from New York, with regularity, to sub
scribers in Great Btitain.lndia. AustraUa, and all other 
British colonies i to France, Austri� Belgium, Germany, 
J-tussia, and all other European States i Japan, Brazil, 
Mexica,�and all States of Central and South America. 
Terms; when sent to foreign countries, Canada excepted� 
$4, gol:l, _for SCIENTIFIC :A.M1nncAN, one year; $9, gold, 
for both SCIENTIFIC AMERICAN and SUPPLEMENT for 
one year. This includes postage, which we pay. Remit 
by postal Or express money order. or dl'aft to order of 

MUNN & CO., 361 Broadway, New York. 

PRINTING INKS. 
THE "Scientillc American" 18 printed with C'JIAS 

ENEU JOHNSON & CO. 's INK. Tenth antrLom' 
bard Sts., Pkilb., and 47 Rose St., opp. Dltane St" N. Y: 
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