
betHe pal'e. _ch lnflertlon - -- tli cents a liue. 
Back Pal'e, each insert ion - - - 1111.00 a line. 

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 tlie 88me rate per agate line, by measure
ment, as the letter press. Advertisements must be 
received at publication olllce as early as Thursday mornlog to appear In ne.t Issue. 

A PLAIN BRACE, A RATCHE'l4liACE, 
A DRILL BRACE, ALL IN ONE. 

Material, Style, Finish, Durability. in  
an respects this Brace Is warranted to be 
the best in any market. Sent by mail, 

postage paid by UB on receipt of $3.00. 
Most Hardware dealers will furnish it at 

the same price. MILLERS FALLS CO., 
No. 74 Chamber St., New York. 

To Business .Men. 
The value oUhe SCIENTIFIC AMERICAN as An adver

tising medium cannot be overestimated. Its circulation 
Is mllny times greater than that of any similar journal 
now pnblished. It goes Into all the States and Territo· 
rles, 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 circuilltion. This he has when he 
advertises In the SCIENTIFIC AMERICAN. And do not 
let the advertising agent InHuence you to substitute 
some other paper for the SCIENTIFIC AMERICAN, when 
selecting a list of publications in WUlcn you deCIde it Is 
for your Interest to advertise. Tbis ls frequently done, 

,for the reason tast tne agent gets a larger commiSSion 
from the papers having a smull circulation thali Is allow
ed on the SCIENTIFIC AME RICAN. 

)'or rates sie top of fi .. t- column of this 'page, or ad. 
dress MUNN & CO . ,  Publish ers, 

361 Broadway, New YOl·k. 

DRY AIR REFRIGERATING MACHINE. 
Description of Hall's Improved horizontal dry air refrlg
erator, de

. 
sUmed to deliver about 10.000 CUbic feet Of 

cold air pl)r bour, when running at a speed of 100 revolu
Uons )lBr minute. IIoIld capable ot red" the tempem. 
!�:-�r:ri'l;:I.i':o

e��o� the ap lIV:t�:::d 
diagrams illustrative of Its performllollce. �talned In 
SCIENTIFIC AMERIOAN SUPPLEMENT, No. �8lS. PrIce 10 cents. fo be had» this olllce IIoIld from all newa
dealers.·' 

- WIl'IlI!lRBY. RUGG & RICHAR DSON. Manufacturers 
of Patent Wood Worklog Machinery of every descrip
tion. Facllltles unsurpassed. Shop formerly occupied 
bv R. B� & co .. Worcester. MaRS. Send for CatalogUe. 

'WV DII: • .a... lB..a..JR.JR.IS. 
.·ro"lt1el.ee. U. It (""rlt. 8t.) Sixmmutu' walk Welthomltation. 

Ol'hrlnal and ""ly JJlIiltler 01 ,lie 
HARRIS-CORLISS ENeINE, 
With Harris' Pat. Improvements, from 10 to 1,000 n. P 
Send for cop, Enllineer'. and Steam User's 

- ���:��.!� ... W • .,111, M.E. Price II.a8. 

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

catIon of the ScIENTIFIC AMERICAN, continue to ex· 
amine Improvements, . to act as SoliCitors of Patents 
for Inventors. 

In this line of buslnes. they have had Jm1/ <me years' 
""perience, and now have unequaled jacilities for the 
preparation of Patent Drawlnl/:s, SpeCifications, and the 
prosecution of Applications for Patents In the United 
State., Canada, and Foreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats. Copyrights 
for Books, Labels, Reissues, ASSignments, and Reports 
on Infringements of Patents. All business Intrusted to 
them Is done with special care and promptness, on very 
reasonable terms. 

t .. t"ramluWT�f���a:r�ri' ��o��a��e��s 
afJ'aif.4��o 

con: 
cure "them; directions concerning Labels, COpyrlg�, 
Design .. Patents, Appeals, Reissues, Infringements, AI!

Bignments, ReJ ected Cases. IIlnts on the Sale of Pa
tents,etc. 

We also send, j"eeof chat'fle, a S:!,nopsls of Foreign Pa. 
tent Laws, showing the coot and method of securing 
patents In all the principal countries of the world. 

Dll1NN k CO., SolleUo ... ot Pa'en'., 
361 Broadway. New York. 

BRANCH OFFICES.-No. 622 IIoIld 624 F Street, 
We Building, near 7th Street, Washington, D. C. 

Itltutifit �mtritau. 

SJZHIS ROOFING is the perlected form of portable Roofing, manufactured by -1- !'8 for the past twenty·seven years, and is now in use upon roofs of 
Factories, Foundries, Warehouses, Cotton Gins, Chemical Works, Rail

road Bridges, Cars, Steamboat Decks, ete., in all parts or the world. 
It is supplied ready for use, in rolls containing 200 square feet, and weighs 

with Asbestos Roof Coatings to finish, onlyabont 86 pounds to 100 squa.re feet. 
It is adapted for all climates and can be applied readily by unskilled work

men. 
Samples and Descriptive Price Lists free by mail 

H. W. JOHNS MANUFACTURINQ COMPANY, 
SOLD UANUF,wTUBE_S, OJ' , 

Asbestos Fire and Water Proof Building Felt, Steam Pac kings, Boller Coverings, 
. Liquid Paints, Fire Proof Paints, Colors In Oil, Varnishes, etc., 

87 MAIDEN LANE, NEW YORK. 
176 Randolph St., Chicago. 170 North 4th St., Philadelphia. 

Indrews' Office a Bant Desks 
The finest work in the u. S.;' kiln 

dried lumber. All work guaranteed. OPERA CHAIRS, School Desks, G:lobes. 

A.R.Andrews & CO. ��tB�::;':N� 
PERMANENT BROMIDE 
��r ��i�':.:'Iiy 'Y=Jfl�t 

a�dwt';l���� b��I����fe�PhiC �raWingS copie'!, enlarged. or reduced. Send for esU
mates. The EAS:.'MAN DRY PLATE & FILM CO., IM7 State Street, Rochester, N. Y. 

�illlli\llliill\\illllilIT<' CARY & rv1 DEN \-1 
STEEL WIRE GF(Y-DESCRIPTION @ru- U 
23", W 29 ST. EVERY & sTEEL SPRINGS. NEw YORK I 1 Y 

Reflect inl\' Telescopes. Equatorial Mountings, etc. 
R::nal,bl

L
e pr

L
lces. GaOrdWNam&sons

E

,96JaOhnsSt., N. 
Y. JJ- JACKEyATKET

TTLES, .JIlL 
' 

• Plain or Porcelain Lined. Tested to 100 lb. 
preB81U'e. Send for Lists. Price of Burnham's Improved Standard Turbine Is cost ; 614 and 6l6HA

M
N
ar

D
k'e

Bt Ul:! t
R
.,

Rp �,99�L�._ .... . of manufacturing. Pamphlet free. Address York, PH.. __ ... .. 
( .. • -• . . 

A PAl:R. OPPER.. 
If you will put' a JENKINS BROS. VALVE on the worst place you can find, where you 

cannot keep other Valves tight, and If It Is not perfectly tight or does not hold Steam, Oils, ACids, 
or other fiuldB.longer than any other Valve, you may return It, and your money will be refunded. 

To avo id imposi tion. lIee that valves are stamped "Jenkins B ros." 

JENKINS BROS., 
'19 Kilby St., Boston. 

PURA 
1I;Y NATURE'S PROCESSES 

Turbid Water Made Clean. 
Matter ill Suspension 

a n d  ORGA NIe a n d  
l'ie m i.l'iolnble Ele. 
ments removed. 
Hard Water JIIade Soft. 
Ci��'if'p�?:"�:' :ld�:es�o,:�s; 

plied and Results . 
Guaranteed. 

Seale In Boller.Avolded. 
A�;::I Wa�:,tit.1�:��:; 
��RF'E!b� 'Wli�l ��� time. 

Send JOT Circulars and EsUmate8. 
NEWA.RK FILTERING (lO., NEWABK, N. J. 

TRIBI<NE BUILDING, NEW YORK. 

Mention this paper. 

rSEPTEMBER 4, 1886. 

THE AMERI�AN ntL TELEPHOn C�. 
95 MILK ST., BOSTON, MASS. 

I This Company owns the �etters Patent 
granted to Alexander Graham Bell, March 

! 7th, 1876, No. '174,465, and January 80th, 
1877, No. 186,787. 

The transmissioll 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. 

DRAWING I, lJIustrated catalogue 
sent on application to. 

INSTRUMENTS. w�-l�iW:�;g:k�' 

OF'l'HlU-

J dttdifit �mtritltu 
FOR llS86. 

The 1II0st Potllar SeleDtltle Paper In the World. 
Only 83.00 a Vear, includ inllFostall'e. Weekly. G� Numbers n .r. . . 

Tlli!! widely cil'culated IIoIld splendldly Illustrated 
paper Is published weekly • •  Everyrluniber contalnvlx
teen pages of useful Info.matlon !'lid a large numblr o.f 
orlgloal engravings of new Inventions and discoveries, 
representing Engineering Works, Steam Machinery 
New Inventions, Novelties In Mechanics, Manufactures, 
Chemlstry,);lectrlclty Telegraphy. PbotOgraphy, Archl
tectare, Agriculture, Horticulture, Natural History, etc • 

All Classes of Ueader8 find In the SCIENTIJ'IC 
AMER�CAN � POPqJ!l1' ,,_ot t¥ best .solentulc 10· 
formatIon of tlte dar. and iUiI tlRI Bim ot the publlelierll 
to IIres..nt lttrl an attractive form,' avoiding as mlas 
possible abstruse terms. To every Intelligent d, 
this journal alfords a constant supply of In.tm Ive 
reading. It Is promotive of knowledge and progress In 
every community where It circulates. 

Terms of Subocl'lpt ion.-one copy of the SmEN
TIFIC AMERICAN will be sent for onellea� numbers-
postage prepaid, to all)' subscriber in the United States 
or Canada, on receipt of tllree dollan hy tbe pub
IIshers; sill' months, $1.50; three months, '1.00. 

Clubs.-One extra copy of the ScIENTIFIC AMERI
CAN will be supplied gratis JOT e1JllTjJ cl:ub oj ftvesulJocrlber. 
at $3.00 each; additional copies at 88me proportionate 
rate. 

The safest way to remit Is by Postal Order, Draft, 01' 
Express Money Order. MonElY 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 malle all orders, drafts. etc., pay·, 
ahleto 

�NN &; CO., 
361 Broadway, New York. 

'X'�JIiJ 

Scientific American Supplement. 
This Is a separate and distinct publication from 

THE SCIENTIFIC AIIURICAN, but Is uniform therewith 
In size, ever number containing sixteen large pages. 
THE SCImNTIFIC A"ERICAN SUPPLEMENT Is published 
weekly, and Includes a very wide ran!{e of contents. It 
presents the most recent papers by eminent writers In 
all the prlnolpal departments of Science and the 
Useful Arts, embracing Biology, GeclollY, !\lineralogy, 
Natural History, GeOllraphy, Archreology. Astronomy, 
Chemistry, ElectriCity, Light, Heat, Mechanical Engi.
neerlng, Steam and Railway Engineering, Mlolng, 
Ship Building, Marine lllngineerlng, Photogrllphy, 
Technology, Milnufacturlog Indqatrles, Sanitary En
Iloeerlng, Agriculture; Horticulture, llQlllest1c Econo-

E" PORATING FRUIT my, Biography, Medicine, etc. A vast,amount of fresh VA '. 
Ilnd valuable Information pertaining to'these and allied . 

, ,subjects Is given, the whole profusely Illustrated with 
�B':.�lr-R-. �:;L" !:'.r ... ntldcAii;£���: ':engravlngs. 

- WAY Tile most __ tant 'Bnai'TUleA"i'l'l{/ WOTkB, Mechanisms, 

Columbia Bicycles 
and Tricycles. 

C ATALOGUE SENT FREE. 

and Manufactures at home and abroad are represented 
and described In the SUPPLEMENT. 

Price for the SUPPI,EMBNT for the United States and 
aoada, $5.00 a year, or one copy of the SCIENTIFIC AM

ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Address and remit hy postal 

The rOPE MFG. CO,,597WashiogtOD St., 8oaIGB' order. e.press money order, or check, 
MUNN & Co" 361 Broadway, N. Y., 

RUBBER BEL TINe, 

TelegrW" and Electrical 
Medical Battenes, J?nfe&'I�'odelB, Experl. 
mental Wor� and fine brass castings. Send for 
eata.logue«J . ... .JONES& BKO.()tuelana&" 0. B ia imp(.rtant to us that you mention this paper. 

PACKINO, HOSE, 
AND ALL OTHER KINDS OF 

R. UBBE.R. G-OODS, 
FOR 

MECHANICAL AND MANUFACTURING PURPOSES, 
The Larl'est and Most EIten.ive Manufacturer. In America. 

THE aUTTA PERCHA AND- RUBBER MFI. CO., 
New York, Chlcqo San trranclllCo, Toronto. 
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Pnbllshers SCIENTIFIO AMEmCAN. 
To .l'OI·elll'lI S" b.cl·ibel·s .-Under the facllltles of 

the Postal Union, the SCIENTIFIC AMERICAN'S now sent 
by post direct from New, 'ork, with rel/:ularlty, to sub
scribers In Great Britain, India, Australia, and all other 
British colonies; to France, AlIstrla, Belg1um, Germany, 
RUSSia, IIoIld all other European States; Japan, I:lrazlJ, 

.Me.lco, and all States of Central and South America. 
Terms, when sent to foreign countDies, Canada excepted, 
,4, gol:!, lor SCIENTIFIC A"ERICAN, one year; ,9,gold, 
,for both SCIENTIFIC AMERICAN an� SUPPLEMENT tor 
one year. This Includes postal/:e, which we pay. Remit 
hy postal or e.press money order, or draft to order of 

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

PRINTIl\TG INKS. 
THE "Scientific American" is printed with CHAS. 

ENEU JOHNSON & CO. 's INK. Tenth and Lom bard Sts" Phila. and 47 Rose St., 0PIl. Duane St., N. Y. 
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