
Inalde Page, each Inserti on ••• 1� cents aline. 
Back Palie, each in�erllon ••• 111.00 a line. ' 

The above are charges per agate Im e-about e�ht 
words per line. 'rhis notice shows the width of the lIne, 
and is set in agate type. Engravings may head adver .. 
ttsemeotB at the same rate per agate line, by measure­
ment, as the letter press. Advertisements must be 
received at publication office 88 early 88 Thursday morn­
Ing to appear In next Issue. 

COMPLETE LISTS 
-OF:-

MANUFACTURERS 
Of A�Y AIt'I'IC],E or in ANY.TltADE furnished 

at reasonable rates by the 

Armstrong & Knauer Pub. CD., Ltd., 
822 & 824 Broadway, New York, 

Publishers of .. THE M ANUFACTU RERS OF 
THE UNITED S TATES," for 1887, arranged by 
AR'!'ICl,ES arid TltADES. Giving the Manufac­
turers of over 20,000 Articles andS9 Separate 
Trades. 

PE'l.ZCE $16.00. 
(This book will be found invaluable to aU Plltentees.) 

r,tlnt XIY r,:tlnn 
Impossible to turn or remove 

the key from the outside. The 
only SURE way of 'preventing­
lock picking. Send for de­
scriptIve circular. Price H5r. 
complete. Agents. wanted 
everywhere. Send for term�. 
Sample for 200. postal note. 
LINCOLN, HOLr,AND & CO., 

Sole Manufacturers, 
No,8 WASHINGTON SQUARE, 

_ Worcester, Mam;. 

USEFUL BOOKS. 
Manufacturers, Agriculturists, Chemists, Engineers. Me­

chanics, Builders, men of leisure, and profeRsional 
men, of all classes, need good books in the line of 
their respective callings. Our post 'office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by dilferent authors, on more than IIfty 
dilferent subjects, has just been published for free 
circiIJation at the office of this paper. Subject.s clas· 
sified with names of author. Persons desiring a 
copy, have only to ask for it, and it will be mailed to 
them. Address, 
MUNN& CO., 361 IJroadway, New York. 

Wl'l'l\ ERB Y, RUUt< /I; RIClJ.A aDSON. Manufacturers 
ofl:'atent· II ood Working ;\Iachlnery of every descrip­
tion. Facilities unsurpassed. Shop formerly occupied 
bv R. Ball &; (;0., Worcester. Mass. Send for Catalogue. 

Mention this paper. 

PATENTS. 
MESSRS. MUNN & co., in connectinn with the publi· 

cat!on�of the SCJJ!:NTU'lC AMERICAN, continue to ex .. 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

���n:::� �':,"!-n'i.":;.!'e�,,�a�;;m���� 
prepa.l'HtlOn of Patent Drawilfos, �eciftcati.Ons, and the 
g���:.

ll�n a3!. !EgI�C:r
t��n:· c��ntr����t�,t

i:e::!eJIu��� 
Co. also attend to the preparation <I Caveats. Copyrights 
for Books. Labels; Reissues • .1\ 88ilrnments. and Reports 
on Infringements of Patents. All b�sines8 intrusted to 
them }s done with specia.l care and promptness, on very 
reuona.ble terms 

u:.l:"fu�IT�f��alfoe: .:'Jo��a:f..�8g�s 
a,:!i:O��o 

c� 
oUte them; directions concerning Labels, CoPYrig'::.ts, 
����at:�I:;,:gIlb'!!:ea�ii1��o�"1��g�:.'l:n�t }:; taate. etc. 
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FOR eHEDS OR OUTRUII,DING S we are 

Ij��������������: 
now manufacturing a most excellent roof for 

UNEQU ALED $2.00 PER 100 SQUARE F EET, 
For House, Barn, "How to save re- shingling, stop Including nailS; caps, and paint for entire roof. We 

and all out-buildings. leaks eJfectuaHy and cheaply in roofH also have first quality sheathing for lining inside. of all kioos, or Jay new roof •• " 
Anybody can put It on. Partlcularst"ree If you mention this paper. $I.ISO PER ROLL OF 300 SQ. F T. 

PRICE LOW. Keeps building COOler In Summer, warmer In Winter. 
1��:.!",!".,s����::'\r����itY. TRY IT! 

INDIA NA PAINT Ii. ROOFINC CO.---- INDIANAPOLlS, I�D.,----INDIANA PAINT Ii. ROOFINC CO. 

JENKINS BROS. VALVES. 
THE ENDORSEMENT OF FIRST-CI,ASS ENGINEERS AND MECHANICS THROUGHOUT THE COUNTRY baa fully de-

monstrated these valves to possess the following adva;nta�es over all other valves now in use: 

�: tag���:,7t �1�t,,�a��J'��yl',,':,1i�j!��te"� oj .uam, <>us, or gases. 

3. You do not have to take them olf to repair them. 
4. They can be repaired by any mechanic 10 n. few minutes. 
5. The elasticity of the Disc allows it to adapt itself to an imperfect surface. 
In Valves having ground or metal seats, should sand or grit get upon the seat, it is impossible to make them tight, except by regrinding', which is expensive if done by hand, and if done by maohtne soon wears out the valve, and in most cases they have to be disconnected from the �ipeA, often costing more than a new valve. The Jenkins Discs used in thesevalvessre manufactured under our ISOO patent, and willsfandan,1I preB8Ure ofBteam, oUs, Of' acids. 

JENKINS BROS., 71 John St., N. Y.; 105 Milk St., Boston; 13 So. Fourth ·St., Phila.; M Dearborn St., Chicago. 

1�e �* � Steam! Steam! 
Ii r.iPc:::i 1::\ ' .  We build . .A.utomatic Engines from 2 to 200 H. P., � � equal to anything in market. 

_1alliiW'A!9M� A. I.arge Lot of 2, 3 and 4-H. Engines 
Addre •• : The American Writing 

Machine Co., Hartfordl Conn.; 
New York Office, 231 Broadwa,J, 

DO NOT BU Y a Drill Chuck until you have seen 
the U Hatrtj&rd." It is the strongest, 
best, and is now made in three sizes 
as fOlJOW8: PRICE. �g:�: hol�,ing frl1m g �g � inSh $�:� 
N��d f�� caU:;o�e

to
o' ch�cks 8gJ 

every size and description to 
The Cnebman Chnck Co., Hartford, (·onn. 

With or without boilers, loW' Cor cash. 

B. W. PAYNE &. SONS, 
Box 15, :EllJ:nil:a.. N. Y. 

STEIM PU�P� for Hot or Cold, Fresh or 
Salt Water; for Oils, Naph­

tha, Tar; for Cane wee, 'qttors. Syrups, Scum; for Am­
inonia, Alkalies, Extracts, Acids; for Thick, Volatile, Vis... 
cons or' Foul Liquids, etc. Vacuum Pumps of the 
highest efficiency. Filter Press Pumps. Air, Gas 
and Acid Blowers. Air Compressors. Etc. 
BUILT BY GUILD & GARRISON, Brooklyn, N. Y. 

THE AMEnI�AN !ELL TELErH�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. 

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 consequence,. 
thereof, and liable to suit thprefor. 

BARREL IMACHINERY. 
E, &. B. HOLMES, 

BUFJI'ALO, N. Y. 

THl!I 

� dentifie �mericltn 
A PRACTICAl. SUC(�ESS. FOR ll!il!i'f. 

VAN DUZEN'S PAT. LOOSE PULLEY OILER. The 1II0st PopuJar Selentltle Paper lu the World. 

Addres� JOHN A. ROEBLING'S SON8 M anuflWtur­
er!'J. Trenton, N. J., or,117 Liberty Street, New York. 

wheels and Rope for conveYlng power long distances. 
Send for circular. 

Thousands in satisfactory every­
day use. Entire reliability and con· 
stancy-demonstrated in s; two years' 
test by (would be) Eastern skeptics. 
��g��':?'���f��':'e�a�:J'.r��� 
our" Catalogue NO. 55." 
VAN DUZBN &; TI JI'T, Cinclimatl, 0 

SHAFTIN·C . DEPARTMENT Couplings, Han�rs, Shafting, Pulleys. 
EDISON 'MACHINEWORKI. Salearoom· �;'�E; �;���;- New- York. 

RUBBER BELTING, PACEI.a, HOSE, 
.AND ALL OTHER KINDS Oll' • . . , """ ,. " 

B. 'D" Es:a E R. �1:J.'tI."""'�' . . . ' , . -FOR-
MECHA.NICA.L and MA.NUFA.CTUKING PURPOSES. 

The Largest and Most Extensive Manufacturers in America. 

THE GUTTA PERCHA AND RUBBER MFG. CO. 
NeW' York, Chlcag�, San Franel8eo.Toronto. 

·PATENT nI�HT� r�n �ALE. 
APPARATUS FOR BUILDINC 

��N�nETE BUnDIN�� AND WALL�. 
ESTABL1SJl1ID HALF A. CENTURY. 

It'!1!!JM'S 
SA�E:S 

JiA.VE h'A�JEtI;[P�aVEMENiS 
flOT rOUND b�HER "'lAKES 
THATWtLL WELL REPAY Atf 
INVESTIGATION 
By,Tl\OSEo��I�E TO SEC\}Fit' 
THE BEST SAFE 

.MARVlN.SAFE CD. 
NEW YORK, PHILADELPHIA, 

L.ONDON • .  ENCLAN D. 

Fm1'l AND W"'TER-PROOll' BUILDING FELT, 
FmE-l:'nooJl' PAINTS, STEAM PAC1IINGS, BOILEB 

COVERINGS, li:TO. 
Samples and descriptive Price Listfree by mail. 

lL W. JOHNS K'J"G CO., 87lWDlCN U)TI, N. l' • 

CHARTER'S GAS ENGINE. 
The safest,· most reliable and economical Motor in 

existence. 
Indepelldent of Gas Works and Machines. 

2 to 25 H. P. So It can be used aWJIWhere. 

Makes Its Own Cas 
AT COST OF ABOUT 

61) cents per M Feet, 
A Savinjt of 25 � 85 per cent £'::i���� over· all other Gas 

Chicago Agent: H. H. LATHAM, 
'2 Dearborn Street. 

New York House: 
12 Cortlandt Street. 

Williams & Orton Mfg. CO. 
P. O. Box 148. STERLING, ILL. 

� HARRISON, CONVEYOR! 

Tills widely clt'clllnted and splendidly Illustrated 
pap\lr Is published weekly. Every number contains six­
teen pages of useful inf01mation and a large number of 
original engravings of new inventions nnd discoveries, 
representing Engineering Works, Steam M achinery 
New Inventions, Novelties in Mechanica, MaDufuctures, 
C'hemistry,l!:lectriclty Telegraphy. PbotOj!rapby, Archi­
tecture, Agriculture. Horticulture, Natural Illstory, etc. 

A II ()Iasses of If "ader. find in the SCIENTIJI'IC 
AlIERICAN a popular n .... mH't the best sclentiftc in­

formation of the day; and it Is the aim of the publishers 
to present It in an attractive form, avoiding as much as 
P9sSIbie ";bstruse term.. To everY'irieelligen�'1Diud, 
this jon,;"l a1I'ords a Don>taut sUJ,oply of instruptlve 
readin/:. 1t . P<.>ill' , ". knowledge and progress in 
every oolDIllunlty where It circullttes. 

Te"rne of Subscl'lption .-One copy of the SClEN­
TI1l'IC A'JERICAN will be sent for 0'" u.a"...52numbcrs­
postage prepaid. to any subscriber in the United States 
or Canada, on receipt of tlnee dallnl'H by the pub­
IIshers; six 'months, $1.50; three month., $1.00. 

Club •• -One extra copy of the SCl'NTJJI'JC AMERI­
CAN will be supplied gratis Jor.",,'11 club oJ ft""lJ'UbBcriben 
at f3,00 each; additional copies at same proportionate 
rate. 

The safest way to remit Is by Postal Order, Draft, or 
Express Money Order. Mon"y carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risl<. Ad­
dress a II letters and make all orders, dra:ts, etc., pay­
able to 

�"O"NN de CO •• 

361 Broadway, New York. 

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

TH" SCIENTIFIC AMK�lCAN, but is uniform therewith 
in Size, every number containing sixteen large pages. 
THE SCIroNTIFIC AMERICAN SUPPLICMICNT is published 
weekly, and Includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the prln�lpal departments <1f Science and the 
Useful Arts, embraCing Biology, GeelOl!Y, Mineralogy 
Natural History,' GeoRraphy, A rchreology. Astronomy, 
Chemistry, Electricity, Light. Heat, Mechanical Engi­
neering. Steam and Railway Engineering, Mining, 
Ship Building, M arine Engineering, Photography, 
'�echnology, Manufacturing IndustrIes, SllLitary En­
gineering, Agriculture, Horticulture, Domr.dt1c Econo­
my, Biography, Medicine, etc. A vast amunnt of fresh 
and valuable information pertaining to these and allied 
subjects Is given, the whole profusely IIlnatrated with 
engravings. 

The mo8t tmportant Enryineering Works, Mechanisms, 
and Manufactures at home and abro&d are represented 
and described 'in tbe SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada. f5.00 a year, oronecopy of the SCIENTIJ'[C AM­
ERICAN and one copy of the SUPPLEMENT, both mailed 
for oue year for $7.00. Address and remit by postal 
order. express money order, or check. 

MUNN &: ·Co .. 361 Broadway, N. Y., 
Pabllshers SCIIIiNTIFUi AHEmcAN. 

To J<"OI'eiall Subecrlbe.· •• -Under the 1acIIlties of 
the Postal Union, the SCIENTTFIC AlIrERICAN 18 nowseut 
by post direct from New York, with regularity, to Bnb­
scrlbers in Great BrItain India. Australia. and aU other 
BrItish colonies; to France, Austria, Beli\um, German,., 
!tussia, and all other Enropean States; Japan. Brazil, 
MeXitlo, and all States of Central and South Am""lca. 
Terms, when sent to foreign countries, Canada excepted, 
f4,goU, for SCIENTIJI'IC AMKRICAN, one year; 1119,gold 
for both SmENTnrW AlIrERICAN ani SUPPLEMENT for 
O'le ,.ear. This h)cludes postlljl;e, which We pay. Remit 
tor DOStal or express money order. or dmft l!o order of 

We also send, .fruoJ eMt'gt, a SynOptllS ot ]<'oreign pa. , 
tent Laws, shOwing the coot and method of seeurlnll 
patents in all the principal countries of the "orld. 

H .. !:n-lng Grain, Coal,. Sand, Clay, TaJtBark, Cinders, Ores, Seeds, ic. 
�=.l BORDEN, SELLECK & CO,,{JI(t!�4-':n-8JChicagoJ hI. 

MUNN & CO., 361 BiOll.dW&Y, New York, 

PRINTING INKS. lIIUIfN oft CO., SolleUor. of Palen la, 

I
' 

361 Broadway, New Yorl<. Sh f' BRANCH, ORICIIIS.-No. 622 and 624 F Street; P.... a ling 
oU!OBulldlD11, n .. r 7th Street, Wlllhinlrton, D. c. g and Ge'arl'nrt Text.ile· Machinery, I T�CJ8Jn'l'Wo�d

&St�' 

g, ELEVATORS, ETC. Philadelphia, PRo 

© 1887 SCIENTIFIC AMERICAN, INC, 

THE .. ScientifiC American" is printed withCHAS, 
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