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Inside Page. each inserti on .. __ ,. a. cents B line. 
Back Page, eae', inserlion - - - 81.00 a line. 

'rhe above are charges per agate hne-about eight 
words per line. 1.1his notice shows the width of the line, 
and is set in agate type. Engravings may head adver
tisements at the same rate per agate line, by measure
ment, as the letter press. Advertisements must be 
received at publication office a s  early as Thursday morn
ing to appear in next issue. 

Steam! Steam! 
We build Automatic Engines from 2 to 200 H. p .• 

equal to anything in market. 

A Large Lot of 2, 3 and 4·H. Engines 
With or without boilers, loU' Co:r cash. 

B. W. PA '"E If, SONS, 
Box 15, Eh'Xl.iJ:a, N. Y. 

E 
MODEL and 

L 
SendllfGiromars, 

XPERIMENTA C.EJones&Bro. 
-A- CINCINNATI,O. 

WORK SPECIALTY. (Mention thi' Paper" 

THE ECLIPSE OF ALGOL, WITH THE 
latest Determinations of its Distance and Dimensions, 
-By Royal B. Hill. An interesting account of recent 
�I�gi�S Ji�:�:Si6s:,.rigiYt�S 6�blt

n�e:£i�b�l o�hrt:t:it!Nft!!: 
How a cardboard model of the phenomena of 1ts eclipse may be made. ""ith 8 figures. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT. No. 5,;J8. Price 10 cents. To 
be had at this office and from all newsdealers. 

l��sp�. 
$1:11\:1 QQlA!:ilM� 
Address: The American Writing 

Machine Co., Hartford, Conn.; 
New Yorl< Office, 237 Broadwa,y. 

THE COPyING PAD.-HOWTO:(\IAKE 
and how to UHe j with an engraving. Practical directions 
how to prepare the gelatine pad, and also theanUine ink 
by .which the copies are made; how to apply the written 
������eJi�� ��?�N�i;IbOA\��i�gAio���lE::Ji,t!:�: 
43S. Price 10 cents. For sale at this office and by all 
newsdealers in an parts of the country. 

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

chanics, Builders, men of leisure, and professional 
men, of all classes, need good books in the line of 
their respective cltllings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than fifty 
different subjects, has just been pubUshed for free 
Circulation at the office of this paper. Subjects clas
sified with names of author. Persons desiring a 
copy, have only to ask for it, and it will be mailed to 
thBm. Address, 
MUNN & CO., 361 "roadway, New York. 

PATENTS. 
MESSRS. MUNN &; CO., in connection with the publi' cat!on of the SCIENTIFIC AMERICAN. continue to ex ... 

amine imp"rovements. and to act as Solicitors of Patents 
for Inventors. 
�c�n��,{ bn��n�s:vt;!'e�n�.;i3�k"fllie.""'Jm� preparRtwn of Patent Drawings, Specifications, and the 
����:i.l��nna3.!. !EgIL��tt�n; Jg�nr:t;��t�:s:!

e
���e: 

Co. also attend to the preparation of Caveats. CO�rights 
��r I:2t��:e�����sor�t:�:s. �\ �\rb�:l�i�ss ���rus���r� 
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 a.nd how to pro
cur� them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals. Reissues, Infringements, As ... 
si�rOmentB, Rejected Cases, lIints on the Sale of Pa
tenlj!lj�c. 

Wealso send, free oj charge,,, SynopsIs of I!oreign Pa
tent Laws, showing the cost and method of securin� 
patents in all the prinCipal countries of the world. 

lRTJNN 4:; CO., Solicitor. ot Palenl., 

[SEPTEMBER 17, 1887. 

The Ori[inal UnvulcanizedPackinl THE AMIICAN�nLTtLEPH�IE ��. 
CALLED THE STANDARD-As Itis thePacklng by which 

all others are compared. 95 MILK ST. BOSTON, MASS. Accept no packing as JENKINS PACKING unless 
stampe<l.with our "TradeMark." . 

FIRE.urn WATER'PROOll' Bun.nINGJ'Bvr. 
J'mE-PROOI!' PAINTS, STEAl\[ PAClUNGS. BOILEB 

CoVERINGS, lilro. 
Samples and deacriptivePrice List free by mail. 

E. W. JOHNS laI'F'G CO., S7lWDEN LANE, N. Y • 

$10.00 to $50 .00 ��Ii:\jj!t 
ness. Magic I .. anterns nnd Views of popular sub
jects. Catalogues on application. Part 1 Optinal, 2 Mathematica�'. 3 Meteorological, 4 MagiC Lanterns. etc. 
L. MANA!Sl'\E, 8S Mad ison !Street, Chicago, Ill, 

EST .wd most RELI. 
.4. B I.E for swift running. 

Chas, 1. Sebieren &. Co. 
Ferry St. New York. 

416 Arch St., Phila. 
86 Federal St., Boston. 

PROPULSION OF STRE ET CARS.-
A paper by A. W. Wright, in whlcha n  endeavor is made 
to sol ve the problem as to the amount of power reqUIred :to st9.rt a street car and keep it in motion under average conditions. Contained in 8cn::NTTFIC AMERICAN Sup
PLEMENT, No. :;33. Price 10 cents. To be hadat this 
olllce and from all newsdealers. 

80LD MEDAL, PARIS, 1878. 
BAKER'S 

Broakfast Cocoa. 
Warranted absolutely p ...... 

Cocoa, from which the exceSS of 
Oil baa been removed. It has three 
times the 8trength of Cocoa mixed 
with Starch, Arrowroot or Sugar, 
and is therefore far more econo�. 
cal, costing Ie.. than one cent a 
cup. It is delicious, nourishing, 
strengthening, easily digested, and 
admirably adapted for invalids as 

... !:!I .... -.Wlilli well as for persons in health. 
SOld by Groeers eyerJlfhere. 

{'n John Street,·N. Y. , 
B R OS 101> Milk Street, Bo�ton. 

, 18 So. Fourth St., Phlla. 54 Dearborn St., -Uhles&,Do 

WE .M4litTFACT1lRlll 

WELL DRILLS 

Barnes' Foot·Power Maeblnery. 
Complete outfits for Actual Worksnop Business. Read what a customer says: 
c��!if:ri!�:�r���r c�:

c
�tYI�tg:�7 

a
£� not see how it can be produced at such low cost. The velocipede foot-power is simply elegant. I can turn steadily 

fi�Il� t{r�cg�sd�l Ian�a�t b��gt �:�i:: 
t.r:i��1�;�t 1:.:��

r
W�i;� & )���1r:��� 

Co. Address 1999 Mam St .. Rockford. Ill. 

EPPS , S 
CRATE'U L-COMFORTI NC. 

:COCOA 
ELECTRIC CONVEYORS.-DESCRIP-
tion of two ingeD:i0us systems ,for the electric carriage 
of small )lackages. Illustrated with 13 engravings. Con-
464- Price 10 cents. To be had at this olllceand from all·newsderuers. 

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 consequenceb 

1 thereof, and liable to suit thprefor. 

OUTLINES OF A NEW ATOMIC 
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great chanlle in the nomenclature or teaching of chem .. 
istry. Contained in �CIENTIFlC AMElt!CAN SUPPLE-. 
MENT. No. a65. Price 10 cents. To be had at this 
office and from aU newsdealers 

BARREl, KEO, 
Hogshead, 

AND 

OF THEI 1 dtutifit �mtricau, 
BOR lSS". 

Tbe Most Popnlar Stientitle Paper in the World. 

Only 83.00 It Year, including Postaae. Weekly. li2 Numher. a Year. 

Thi� widely cl .. clll aled and splendidly mustrated 
paper Is published weekly. Every number contallll' six
teen pages of useful infOImation and a large number of' 
ori,8fnal engravings of new inventions and discoveries. 
representing- Engineering Works, Steam MachinerY 
New Inventions, Novelties in Mechanics, Manufactmes, 
Chemistry, J<:lectricity Telegrapby.Pbotography,Arcl11-
tecture, Agriculture. Horticulture, Natural ITlstorr. etc� 

PIPE COVER INGS 
All Cla.se s of n eadel" lind in the SCIENTIFIC 

Al\IEIUCAN -& popular r,e<;ume of the best scientific lb· 
formation of the c:lay;and it is tbe aim of the publishers 
to present it in an attractive form. avoiding as much as 
possible abstruse terms. To every intelli�ent ;mind, 
this journal alfords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community wbere it circQ,lates. 

Matle entirely of ASBESTOS. 
. Absolutely I'ir� Proof. 

BRAIDED PACKING, MILL BOARD, SHEATHING, ()F.JIENT, FIBRE AND SPE()IALTIES. TerJlIs of SubsCI·iption .-One copy of the SCIEN. 
O�.A.x.lY:�:El.S-S:E"EN'C:JiJ 0<>., FOOOX' :E:. aT� SOX'. , N'. Y. TIFIC A..:UERICAN will be sent for one year-52 numbers

postage prepaid. to any SUbscriber in the United States 
or Canada, on receipt of titree dolllll's by the pub� 

BRANCHES; Phlla,34 S. 2d St. Chicago, 144-14«) E. Lake St. Pittsburg, 37 Lewis Block. 

For BOILERS and STEAM PIPES 
Reduces Vonden8stlon of Steam. 

FOR GAS AND -W A'rER PIPES. 
Prevents Sweating and Freezing. 

The BestNen.Co»duetor of Heat and Cold In the WOI'\d 
Send filr IUust.rated cleseriptiveClrcrolu,and ....... thiBpaper. 

143 Worth Street, New York. 
78 and 80 Lake Street, Chicago. 

1i1 
PATENT " lishers; six months, $1.50; three months. $1.00. " , JACKET KETTLES Clab •• -One extr" copy of the SCIENT1FJC AMERI-

. . . , CAN wiL be BUPl'lied gratisjore'!!eryclubojftve8'Ubscribers Plam or Porcelrun LlI!-ed. Tested to 100 lb. at ,300 each· additional copies at same proportionate pressure. :?���rB:ru�ii & CO., I rate,' 
, 

614 and 616 Market Iolt., Philadelphia. Pa. The safest way to remit is by Postal Order. Draft, or 

�� CARY &, t'-'lOEN � 
.sTEEL WIRE Of�DtsCRIPTION ®c:?-
23+ W.29.ST. EVERY &sTEELSPRINGS. NEWYORKCITY 

Express Money Order. Mon(�y carefully placed inside 
of envelopes, securely sealed, and correctly addressoo, 
seldom goes astray, but is at the sender's risk. Ad
dress a II letters and make all orders, dra:ts, etc.,' pay. 
able to 

�UNN & CO., 
361 Broadway, New York. STEIM PUMPS for Hot oiCold, Fresh or 

Salt Water; for Oils, Naph-
tha, Tar' for Cane Juice, Liquors. Syrups, Scum; for Am. OX' � E 
monia, Alkalies, Extracts, Acids; for Thick, Volatile, Vis- SCI'entl'fl'C Amerl'can Supplement, cous or Foul Liquids, etc. Vacuum Pumps of the 
highest efficiency. Filter Press Pumps. Air, Gas This is a separate and distinct publication from and Acid Blowers. Air Compressors. Etc. 
BUILT BY GUILD & G:�_R _R_I_S_O __ N, Brooklyn, N. Y. �Hs�z:��:::;
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ALCOHOL. SWEET POTATO. _ AN THE SCIICNTIFlC AMERICAN SUPPLU:M10NTls publisbed 
account 01: a new industr:r. recently established at the weekly, and lDcludes a very WIde range of contents. It 
Azores-that of the dJstlll�tio� of alcohol from raw i presents the most recent papers by eDlinent w:riter�in 
S;�;L��It:��s'N�og�2�e�/i�e t:;r611���!.1�0�EIi�aA� I all rhe prinIJipal d.epart�e,nts of SCience. and..'.:�e 
this office and from all newsdealers. Useful Arts. embraClng BIOlogy, Geclogy,-Mlner�OIY. 

WITIIERBY, RUGG &; RICliA RDSON. Manufacturers 
�f Patent .W ood Working Machinery of every descrip. 
hon. Famlities unsurpassed. Shop former]y occupied 
bV R. Ball &; Co., Worcest�r. Ma.... Send for Cafalogue. 

To Business Men .. 
The value of the SCIENTlFlC AMERICAN as an adver. tising medium cannot;. be overestimated. Its circulation J§ many time. I'reat.,r-than that of Rny Slmilal'�Urnal now pUblished. It goos into aU the States and . rrito�es, and is read in all the principal libraries and, eadtng fooms of the world� A- business lPjlD wants something more thB.n to see his advertisemeu:t 'in a�printed neWB� paper. He wants circulation. This he has when he advertises in the ScIENTIFIC AMERICAN. And do not 
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�:�nf�r�:k!fEtl:�F� �O:J�C!u:.8�\i:i 
8electin� a Ifst of publications in WDtCa you deClde It is 
for your interest to advertise. This is frequently done, 
for the reason tllat tne agent gets a larger eommission 
from the papers havinll a small Circulation than is allow
ed on the ScIENTIFIC AMERICAN. dr� rates see top of lIr.t column of this page, or ad-

MUNN & CO •• l'ubU8hel's, 
36i BrOadway, New York. 

Natural History, Geog-raphy, Archreology. Astronomy, 
Chemistry, Electricity, Light. Heat, :Mechanical Engi
neering. Steam and Railway EngineeriIig, l\1ini�g, 
Ship Building, Marine Engineering, PhotQgrllphy. 
Technology, Manufacturing lndustries, SaLjtary En ... 
gineering, Agriculture, Horticulture, DOIDfdtlC Econo ... 
my, Biography, Medicine,etc. A vast amunnt of fresh 
and valuable information pertaining to these and allied. 
subjects is given, the whole profusely illnatrated with 
engravings. 

TM most imporlant EW)ineering Work8, Mechanlows, 
and Manufactures at home and abro&d are repre�ented 
and described in the SUPPLEMENT. 

Price for the S[JPPLEMENT for the United States and 
Cauada, $5.00 a year, or one copy of the SCIENTIF[C AM. 
illltICAN and one copy of tbe SUPPLEMENT, both IDIlil d 
for one year for $7.00. Address and remit by P<>I!tal 
order. express money oriIer, or check, 

� 

MUNN & Co .. 361 Broadway,l'(. Y .. 
Publishers SCIENTIFIO AMEltICAN. . 

, '1'0 l'o"eian S .. b.cl'ihe .... -Under the .faOutties of 
the Postal Union, the SCIENTIFIC AMI<HICA:YJlrnow sent 
py post direct from New York, with re�ty, to sub
scribers in Great Britain. india. Australia. and all other 
British colonies; to France, Austria, BelgluI1;J?,���any, 
Itussia, and all other European States; Japan..llrazU. 
Mexleo,andali States of Central and SQuth.,AlIierlca. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gol:l, for SCIENTIFIC AM1'HICAN. one year; lll, 'go)it 
for both SCIENTIFIC AMreRlCAN ani SICPPL IIIMEN.T,i<i!:
O'le year. This Includes postage, which we ""y., Reihu 
Of nostal or express money order. or draft to lirderoi',.; 
. MUNN & CO .. 361 Broadway,New V� , 

- ----.� 

1l6l. Broadway, New Yori<o 
BRANCH OFFICES.-No� 622 and 624 F Street, Pa

ollie Building, near 7th Street. WaabtngtOn, D. C. 
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