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and is set in agate type. Engravings may head adver
tisements at the same rate per agate line, by measure
ment, 88 the letter pre.... Advertisements must be 
received at publication office 1\8 early as Thursday morn
ing to appear in next issue. 

H. VV. JOHNS' 

�Rs.BD£<SqtO'SlC 
COVERINGS. 

For Furnaces, Hot-Air Pip.s, eto. 
FIRE·PROOF. NON· CONDUCTING. 

83% of Fuel Saved. Has no Odor. 
All of the heat is carried to points desired and 

110� wasted in cellars and fiues. 

1L W. JOHNS M'F'G CO •• 
87 MAIDEN LANE, NEW YORK. 

IT WILL SAVE A LIFE. 
Seabury's Accident Case, containing ever

li 
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containing instructions how to use the contents of the 
box in case of emerJl'ency. and w bat to do in cases of 
P9isoninJlt when a physician is not aT. hand. A case 
should be in every factory and workshop. Indorsed by 
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or descriptive circular. SEABURY & JOHNEON. 
21 Platt St .• New York. 

THE ECLIPSE OF ALGOL, WITH THE 
latest Determinations oflts Distance and Dimensions. 
-By Royal B. Hill An interesting account of recent 
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How a cardboard model of tbe pbenomena of Its eclipse 
may be made. witb 8 ligures. f'Alntained in SCIENTIFIC 
AMERICAN SUPPLElIlENT. No. ��8. Price 10 cents. To 
be bad at this olllce and from all newsdealers. 

BARl'iEI!I' l'iEW 
Patent Velocipede Grlndln .. and 

PolillJoinll' Machine. 
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Grinding, etc., etc., 8S an accetl80ry to 
or for a distinct busineset a largeproftt 
with small outlay. Outllts of Foot 
Power Machinery for practical sbop 
Rervice in Wood and Metal. CAta
logue free. 

W. F. & John Barne8 Co .. 
1999 Rnby St., Rockford, Ill. 

USEFUL BOOKS. 
Manuf Returers. Agriculturists, Chemists, Engtneer8� Me4 

chanics, Builders, men of ieisure, and professional 
men, of all classes. need good books in tbe line of 
their respective callings. Our post olllce department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by diJrerent authors. on more than IIfty 
diJrerent subjects, has recently been published for 
free Circulation at the office of this paper. Subject.s 
classllled with names of author. Persons desiring 
a copy, have only to 88k for it, and it will be mailed 
to tbem. Address, 
MUNN & CO., 361 IIroadway, New York. 

AIR, PURIFICAT ION OF. - BY D. 
Prince, M.D. An experimental s('udyin re'atton to tbe 
removal from the air of the dust or particu late material. 
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PATENT RIGRT� r�R �ALE. 
APPARATUS FOR BUILDINC 

��I�nETE BUILDIIG� AID WALL�I 
County Rights, $50. State Rights, $500. 
See descriptive notice in SCI. AMERICAN, May 22, 18S6. 

Send for circulars. Ransome,402 Montgomery St., S.I1'.Cal 

GOVERNMENT BREEDING FARM FOR 
Cavalry Horses. A paper by Lieut. S. C. Robertson. U. 
S. A .• outlining a plan for the establishment of a breed· 
ing farm for horses maintained and controlled by the 
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PLEMKNT, No. 6n6. Price 10 cents. To be had at this 
office and from all newsdealers. 

PATENTS. 
IIIESSRS. MUNN & co., In connection with the publi' 

cat10n of the SCIENTIII'IC AMERICAN. continue to ·ex
amine improvements, and to act &8 SoliCitors of Patenta 
for Inventors. 

��:
n
::::! ��!-

n
,::::

e
:..�a�..{'W�r.t:� 

g��:���\g� �f ���lf��i��,:
i
?o�

t 
����

a
f!

O
i�e 

a
8�il� 

�tate8t Canada. and Foreign Countries. 1\1 eS8r8 Munn '" 
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on InfrinJl'ementB of Patents. All·business int.l'listed to 
tbem is done with speCial care and promptnes8, on very 
reasonable terms 

A pamphlet sent free of charge, on app\!cation. con' 
��:::nrh�:" i������

n 
c����tm1��

e
�be�? �g:,.;ygt� 

Designs. Patents. Appeals. Rf!ls8ues, Infringements, As
signments, Rejected Cases, Hints on the Sale of Pa
tents, etc. 

We aIBo send. ./ .... of Maf"!/e, a SynOPS18 of Foreign Pa
tent Laws, showing tbe coot and method of securing 
patents in all the principal countries of the world. 

ltIlJNN '" CO., Solicitors of Pa'eD'., 
361 Broadway, New York. 

BRANCH Oll'l'lCB8.-No. 622 and 624 F Street, Pa-
0lil0 Building. near 7tb Street, Washington, D. C. 

Jtitutifit c!tutritatt. 

HARBISON CONVEYOR! 
ua!3fmg 6raln, Coal, Sand, Cia" Tan Bark, Cinders, Ores, Seeds,"'c. 
==.1 BORDEN, SELLECK & CO.,tuJ.�1;.-:"".}ChicagoJ IL 

ORNAMENTAL DESIGN, PRINCI· 
pies and r;:;tice Of.-Bh Lewis F. Day. Tbe second of 
�;:��b����':,e�¥ �� 6:l�A�r.l�::r.
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tratlOD8. Contained in SCIENTIJi'IO AMERICAN SUPPLE· 
M ENT, No. �89. Price 10 cents. To be had at thisolllce 
and from all newsdealers. 

, '2J:U!IIJ*¥SlBliRlAlOtEAD¥L. _ 
USED AND RECOMMENDED by !htSSONIER, RAUL

BACH, VON PILOTY, GAB. MAX, and the m08temi
nent artIsY tbrougbout the world. The 
Johann Faber Siberian Lead Pencils. 
None genuine unless stamped JOHANN FABER. For sale 
by all stationers and dealers In Artists' Materials. 

QUEEN " CO., PHILADELPHIA, 
General Agents fur the U. S. 

RAILS FOR STREET RAILROADS.

:tl�,'���l'u� !i i:onw����i �8 :'�r:;���gfJ::'tr�f:':t'i: 
road ralls. Contained In SCI>;NTIFlO AMERICAN SliP. 
PLEllIE"T, No. 499. Price 10.cents. To be had at this 
011100 and from aIlnewlideslers. 

Mention tbls paper. 

N A V AL ARCHITECTURE.-AN IN· 
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- Wheels and Rope for conveying power long distances. 
Send for circular. 

FOUCAULT'S CURRENTS. A PAPER 
by Dr. A. Von Waltenbofen. describing a new apparatns 
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KENT, No. 60�. Price 10 cents. To be had at tbis olllce 
and from all newsdealers. 

[NOVEMBER 19, 1887. 

THiAMEnI�AN ULL TBLEPR�IE ��. 
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 farnish
ed by it or its licensees responsible far such 
u nlawful use, and all the consequenceb 
thereof, and Hable to suit tht'refor. 

iLldIl'JjUiUti ovC!J. �kJ1! ��'i!"Ca!a� .J.rn,!£N� Also, Lantel'J1l lor Home Amusement. 153 pago Catalogue � MCALLISTER, Ktg, Opllclan, 49 Nassau St.,N. Y. 

WHAT AMERICA.N ZOOLOGISTS HAVE 
Done for Evolution. By EdWard S. Morse. Address of 
the retiring president of the American ABSoclation for 
the Advancement of 8cience, New York, Aug, 11,1887. 
An interesting review of ten years' work performed by 
American ZOOlogists. Contained in SCIENTIFlO AMERI
CAN SUPPLKMK"T, NOS. 601', 60S and 609. l'ricelO 
cents each. To be had at tbis olllce and frow all news
dealers. 

OF THE 

� dtntifit �mtricllu 
FOR 1SS7. 

Popalar Selentltlc: Paper In the World. 

Only 83.00 a !2'W�!:,.:'���gy�:.��aJre. Weekly. 
Thill Widely clrculntecl and splendidly lIIustrated 

paper Is publisted 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 Im·entions. Novelties in Mechanics, Manufuctures, 
Chemistry,l!:lectriclty Telegrapby. Pbotog raphy, Archi
tecture, Agriculture. Horticulture, Natural ITlstory, etc. 

teresttng, reflew, by ,Mr. R. llu"can, of tbe progress 
that bas been made in this branch of science during 
tbe last IIfty years. Contained in SC'IENTIJi'IC AMERI. 
CAN 8uppLDlltNT, No. �89. PrIce 10 ctlJlts. To be 
hBd at thlB 011100 and "frOm all ns-.reeeaten. AU Clall8M of n"acler .. find In tbe SCIENTIFIC 

t.a"u,,,,�,,,,,, .a popular r�," .... e of the best sclenti1lc In-
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formation ofthe day;and itlBthe alm oftbepubtishers ' 
to "resent it in an attractive form. avoiding 88 much as , 

• possible abstruse terms. To ev�ry intelligent mind, 

SYSTEMS OF DISTRIBUTION' OF 
EJectrlclty.-A lecture by Elihu 'l'bomso� delivered in 
tbe Sibley ColI .. "", course. The series. multiple arc. ser
ies multiple and mUlt!f.le series. accumulator &lid induc. 
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SCIENTIJI'Ie AMERICAN SUPPLEMENT, No.603. ,Price 
10 cents. To be had at tbls olllce, and from all news
dealers. 

PANAMA CANAL.-A PAPER BY DR. 
W. Nelson on some of tbe dllllculties to be overcume in 
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climate. Prevalent diseases. Cost of tbe canlll In lives. 
Cost of the work. Containsd in SCIENTIFIC AMERICAN 
SUPPLEMENT, No.603. Price 10 cents. To be bad at 
tblB olllce and from all newsdealers. 

Steam! Steam! 
We build Automatic Engines from 2 to 200 H. P., 

equal to anything in market. 
A IJarge Lot of 2,3 and 4-H. Engines 

With or without boilers. low 1'01.' cash. 

B. W. PAYIE a, 8018, 
Box 15, El%n1%a., N. Y. 

IMPROVEMENTS OF. PRAIRIE ROADS 
and St.reets. By T. J. Nicholl, C,E. Economical and 
'�����ll'C."'�:.���:::.;, ��(n��:� to Keep in lfepair. !faying out the Streets 01 a To!fD, 
with COst, and Repairs needed, etc. 8UPPL1I'oMEN1: 1�0. l1ice 10 cents. 

CHANDLER &: FARQUHAR 
1'1'1 Washington St. 

BOSTON. 
New England Agents for 

BARNES' FOOT POWER MACHINERY 
AND DEALERS IN 

J[schl.ista' Snpplies ufEver, Kind 
Send two stamps for mus. catalogue 

OUTLINES OF A NEW ATOMIC 
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great chsOjife in the nomenclature or teaching of chem
istry. Contained in RCIENTIFIC AMERICAN SUPPLE
MENT. No. �6�. Price 10 cents. To be had at this 
olllce and from all newsdealers 

C E N  TR I F  UGAL EXTRACTORS.-BY 
.R. F. Gibson. A c�nclse explanation of the principles 
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terial,etc. With 88 engraVings of apparatus. Contain�d 
in SCIENTIFIC' AMERICAN SnpPLEMENT. Nos. 61� and 
613. PrIce 10 centa each. To be bad at this olllce and from all newsdealers. 

PULLEYS HANCERS PROGRESS MAOHINE WORKS, 

I ' 
TCH S' .A. &; F. EBO""N. FR eTION CLU E .  440 Park. Pl.aoe, ],V. "'F. 

Shaft'lng and Gear'lng Textile Ma�hinery, I '1'�'J�=W-O-'!d'\�?· 
, ELEVATORS, ETC. Philadelphia, pa. 

© 1887 SCIENTIFIC AMERICAN, INC. 

this journal all'ordB a constant supply of instructive 
reading. It Is promotive Of knowledge and progress in 
every community where it circulutes. 

Te"fIls 0( SUb8CI·lpllon.-One copy of tbe SCIEN. 
TI1I'IC A)lERICA N will be sent for one yea,.-b2 numbers
postage prepaid. to any subscriber in the United States 
or Canada, on receipt; of tlu'"e tloll""H by the pub
IiBhers; six months, $1.50; tbree months, '1.00. 

Club •• -OllC exlr" copy of the SCIK"TIJi'1C AMERI. 
CAN wi! be supplied gratls!OTeveryclubo! jlveli't/hscribM! 
at �OO each; additional ""pies at same proportionate 
rate. 

The safest way to remit Is by Postal Order. Draft, or 
Express Money Order. Monny carefully plnced inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes aBtray, but is at the sender's risk. Ad. 
dress all letters and make all orders, dra� etc� pay· 
able to 

�UNN &: 00_. 
361 Broadway, New York. 

T�lIiI 

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

TIU SoIENTIJi'IO AMKRICAN. uut is unlform therewitb 
in size: every number containing sixteen large pages. 
THE SCI<NTIlI'IC AMERICAN SUI'PLKMKNT Is published 
weekly, a.nd included a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the prinJipal departments of SCience and the 
Useful Arts, embracing Biology. GecIol{Y, Mineralogy 
NatUral History, GeoICra)lhy, A Tchreology. Astronomy. 
Chell1lstry, ElectriCity, Light. Heat, Mecbanical Engl· 
neer'ng. Steam and Railway Engineering, l\l1ning, 
Ship BUilding, \llarine Engineering, Pbotogrnphy, 
·�'echnology, Manufacturing Industries, SarJtary En· 
gineerlng, Agriculture, Hortteulture, Dome,tlc Econo
my, Blograpby, Medicine, etc. A vast amollnt of fresh 
and valuable information pertaining to tbese and allied 
subjects is given, the whole profusely Illustrated with 
engraVings. 

' 

The 11I08t important En!]il'Ult!l'!ng Works, MechanIsms, 
and Manufactures at home and abl"o&d are represented 
and described in tbe SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
CAnada. $5.00 a year, or one copy of the SCIENTIFW AM
lilltICAN and one copy of the SUPPL<lIJRNT, both mailed 
for one year for '7.00. Address and remit by postal 
order. express money order, or check. 

lllUNN & Co .. 361 Broadway, N. Y .. 
Publishers SCIENTIFIO AMEItICAN. 

'1'0 FOI'eiKn Sllbscriben.-Under the facilities of 
the Postal Union, the SCIE"TlFIC AMERICAN Is now sent 
by post direct from New York, with regularity, to sub
scribers in Great Britain, india. Australia. and all otber 
British colonies i to France, Austria, Belgium, Germany, 
!tuBSia. and all other European States; Japan. HraziJ, and 
all States of Central and South Am�rlca. Terms, Wben 
sent to foreign countries, Canadn. and Mexico, excepted, 
U. gol:1, for SCIENTIJi'IC AM 'RICAN, one year; $9, gold' 
for both SCIENTI1I'IC AMERICAN ani SIJPPLEMENT for 
O',e year. This includes pcstl\j(e, which we pay. Remit 
hf DOStal or express money order. or draft to order of 

MUNN & CO. 361 Broadway, New York, 

PRINTING INKS. 
TIlE "Scienti1lc American" is printed with C1IAS 

ENEU JOHNSON & CO.'S INK. Tenth andLom
bard StI! .. PhiJa., and 47 Rose St .. opp, Doane 5t., N. Y. 
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