
Inside Page, each insertion • •  - 7':i cents a line. 
back Pall'e each in�erlion - - - 81.00 a Une. 

The above' are charges per agate Ime-about eight 
words per line. 'l'his notice shows. the width of the line, 
and Is set. In agate type. Engravmgs may head adver
ti8ement� at the same rate per agate Une� by measure· 
ment as the letter press. Advertisements must be 
received at publication office as early as Thursday morn
Ing to appear in next issue. 

ARTESIAN 
Wells, Oil and Gas Wells.drilled 
tl�}����d:u:��� 
���c':.������� able Horae Power and Mounted 
SteaIDDrillingMachi esforlOOto 
600 ft. Send 6 cents for illustrated 
catalogue. 
PierceWellExcavatorCo. 

New York. 

The only Real Treatise on the Subject. 
The Windmill as a Prime Uover, 
Comprehending everythi,ng of value re�at.ing to Wi�d

mill!iJ, their Use, Deslgn,.l,. ConstructIOD, etc. With 
many Hne il1ustrations. HY A. R. WOLFF, M.E., Can .. 
suIting Engineer. 8vo, cloth, • . , $3.00 
Maitedprepaid on til< receipt oJ til< price. Addlress 

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

INTERNATIONAL INSTITUTE FOR 
Liq ��Pu�SR. ��!!»w�Pl� Yo!las. 

THE COPYING P AD.-HOW TO MAKE 
and how to u�e; with an �ngra ving. Practical dir�cti9nB 
how to prepare the gelatme pad. aud also the amlmeml< 
by which the copies are made; how to apply the written 
letter to the pad; bow to takeoff copies of the letter. 
Contained in SCIENTIl!'IC AMERICAN SUPPIJEMENT, No .. 
43S. Price 10 cents. For sale at this office and by all 
newsdealers In all parts of the country. 

Meni:.loll this paper. _ 

STANDARD 

KEW YORX. 

CHICAGD, PHILADELPHIA, LalDON, 

Samples and Illustrated Pamph I et "Steam Saving and Fire·Proof Materials" Free by 

T�:m 

"ACME" 
Automati� Safety Engine. 

�e;dy�n�t e�c:ii'::t��wWo dtr��8Jg 
noise. Cheap, reliable, economical 

Rochester Machine Tool Works, 
Rochester, New York. 
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THE AMEnI�AN �ELL TELEPH�N£ ��. 
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 ri ght secured to this CompaIiy 
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 thprefor. 

The Popular Science News for October 
Contains t w o  article. of ullutual interest: A Look 
through the great Object Glass just completed forthe 
��: �b���v'l;�o�ll ' � fr�lo.fnlB�B��f: �lygsM���rIC; 
drawings from a cast, by Dr. S. F. Landrey. PrIce 10 
cent. or the paper will be sent till January, 1888, includ
ing the October number, on receipt of one doJlar, the 
regular subscription price. Address, 
POPULAR SClEl\CE NEWlii rOMP ANY, 

.19 PEARL STREET. BOSTON, MASS. 

E 
MODEL and 

L 
SendforCircnlars, 

XPERI MENTA C.E.Jones&Bro. 
A CIICIINATI, 0. WORK SPECIALTY. (Ment�P.per .. 

OF $1 0 00 to $50 00 R:Ll't:J'prt-
• • fltable bUSI

ness. Mnaic I.anterns nlld View8 of popular Bub- � 
jects. Catalogues on application. Part 1 Optical, 2 ; 
�Mathematica!� 3 Mete()rolo�ical, 4 Magic I,snterna, etc. 
L. MANA!'!",E,88 MadIson Street, Cblcall'o, III. $ 

SHEPARD'S NEW 560 

Serew-eJutting Foot Lathe. 

pJ.,���s�nd 
s��.;Tt;a�tb�d���� 

GLUCOSE-A COLLECTION OF VAL-
uable technical "",pers on the manufacture of this 1m. 
portant commerctal l'roduct. The American manufac-. 
��ri'.gfe��r8���:.e

·le����':t,;;:g�s;S:c���r::;: 
� citutific "mtdtau 

FOR lS86. 

GUNS�!��!��'3 •• 5HOr6UN 11 
BEST IN THE WORLD. HAS I'lO EQUAL. Insist upon 
getting the HChampJon"; if your dealer hasn't it, Bend to 
us. Send 6 cents in stamps for IUustrated 8�·Pa«1!1 Catalogue of Guns, Rifles, Uevolvers ... Police Goods, &c. Established ]840. JOHN P. LOVELL'S SOn8, DlaDulacturers, BOSTON. MASS .. 

WIRE APPARATUS FOR LABORA

�g��:::'in-;�uF:ft�r�Y
f;t�b�a��k��8

iiN�';ld���e61i��� 
meroua useful and convenient implements for Jabora
tory use. with 26 figures. Contained in SCIENTlFIC 
t:�:���"at�,gr. Po'illg:,�:n� f�� �W�ew����re;� cents. 

Bibb's Celeb .... ted Original 
:BALTIMORE 

FIRE-PLACE HEATERS, 
To warm upper and rower rooms. 

The handsomest, most economical 
Coal Stoves in the world. 

B. C. BIBB & SON 
Foundry Office and Salesrooms, 

39 and 4-1 Light Street, 
Baltimore, Md. 

MARBLF.IZED SLATE MAlfTBLS. 
tJiirStndJ01' CircularB .. 

10 MISREPRESENTATION. 
Our Petroleum Lanterns have the 
linest lenses and the lamps are un
;rivaled for powerful white light. 
Choice collection of views __ !!!!II.� 
colored and plain. 

Send for Catalogue to 

Q!!I�A�E���P· 
924 Chestnut Street. 

A New Drill Chuck. 
THE HARTFORD. 

No.1 holds 0 to � in. Priee, 87.00. 
No.2 holds 0 to lJ<! fn. Prlee,8S.00. 

lT It cannot be weellM. Address 
THE CUSHMAN CHUCK CO" 

Htfhf .. rd, Conn. 
Or Rny dealer in machinists' Tools. ------

�D/I[ • .A.. JEI.���XI5l, 
1',o,,"ldel1ee. n.l. (1'",.&0, !lL.) Sixminutes'walkWestfromstation. 

Orhrlnal and Clnly fJuihlel' .. , Ihe 
HARRIS-CO RLISS ENCINE, 
With Harris' Pat. Improvements, from 10 to 1,000 H. P 
Send for copy Engineer's and Steam User's 

M anual. By ". W. Hili, M.E. Pr lc ell.211. 1lEItT10N 'IHJS P APBB. 

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

cat!on Of the SCIENTIFIC AMERICAN, continue to ex
amine improvements, and to act as Solicitors uf Patents 
for, �nventors. 

In this line of business they have had forty one years' 

""","""nee, and now have unequaled faciliUes for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 

States, 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 Pa.tents. All business intrusted to 
them is done with special care and promptne88, on very 
reasonable terms 

/l. pamphlet sent free of charge. on application, con-
���e

in&��l
i ir:l���r��n 

c�����1:;e¥,t,:b:�? ���y���t� 
Designs, PatentR, Appeals, Rnissuest Infringements, As
signments, Rejected Cases, Hints on the Sale of Pa
tents, etc. 

We also send, freeo! charge, a SynopsIs of Foreign Pa
tent Laws, showing the CORt and method of securing 
patents In all the principal countries of the world. 

ltIllNN & CO., SoHclton of Patent., 
361 Broadway, New York. 

BRANCH OFFICES.-No. 622 and 624 F Street, Pa_ 

10 
� 

� ���;;::;'----

ments, Chucks, Mandre1s, Twist 
DJ��tli�!Ott�� Ct�\iJl�rsL�Yiies on 
payment. 

Send for catalogue of OuUlts 
for Amateurs or Artisans . 

Fire risks of f,lucose factories and manufactures. Gin. 
��'&{.�c��'J:am�:r��d

su�::fJ'.:e
c:f::shJ::'�,r�� 

�oved process. Furbish's process of glucose manu_ 
th�t=·e. 

1'1��?��J.WJ'���::'�J'�e%"gd?f &\������ 

The M08t Popular Selentlfie Paper in the World. 

Only $3.00 a Year, inchldinll" Postall'e. Weekly. 
32 !'Ii umb"r� n Year. 

AddressH. L. Shepard, Agent, 134 E. 2d St.,Cincinnati, O. 
two cuts. Contained In SCIENTIFIO AMEKICAN Sup
PLEMENT, Nos. 2�!J and 260. PrlcelOcents each. To 
De had at this OWce apd from all newsdealers. 

Thi� widely circulated and splendidly Illustrated 
paper Is publisLed weekly. ll!very number contains six
teen pages of useful info.ation and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam MHchinery 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, J£lectrlcity Telegrapby. Pbotography, Archi
tecture, Agriculture. Horticulture, Natural History. etc. 

� LIGHTNING GRIP WOODWORKERS' VISE. 
we:> I!ICEl.E�ZWGr. 

E. & K. PATENT. SEND FOR CIRCULAR. 
MASSEY, �ole Maker, 1� South Jefferson Sh'eet, Cblcall'o, III. 

A FAZR. OFFER... 
If you will put a JENK INS lillOI'!. 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 lIuids longer than any other Valve, you may returolt, and your money will be refunded. 

'1'0 avoid Imposition. see that�""'" are IItlDlQled "Jenkins lIros." 

JENKINS BROS., 
71John St., New �ork. 13 So. Fonrth St •• Phil", 79 Kilby St., 1I0ston. 

Address JOHN A. IWEBLING 'S SONS. Manufactur
ers, 'l'l'enton, N. J ., or 117' Liberty :;trebt, New York. 

Wheels and Rope for conveYing power long distances. 
Send for circular. 

MACHINERY AN D EDUCA TION.-A 
lecture by Dr. R. W. Raymond. pointing out some Inter
estingana.logies between the evoluti"\D illustrated in the 
���';1�p�e��'a,:[J'�J��r!�i6':. ��e 

tti:i\';:mWaO�I�i��d in, 
thought, as D10dilled by envlronm ent and education. 
Containp-d in SClli:NTIFIC AMERICAN SUPPLEMENT, No. 
Ii�a. PrIce 10 cents. To be had at this oWce and from 
all newsdealers. 

THE CURTIS 
RETURN 

STEA� TEAl?-
For returning steam condensed un-

Write for Circular and tell us what you want. 
B. W. P AYNt:w �O�k ���� }�L��ta8:eel Eastern Agents HILL, CLARKE & CO., Jioston, ltas8. 

Our patented 'Vertical Boiler will not prime. No dan
ger of burning II ues. TELESCOPES Spectacle •• Barometer., Thermom, 

, eer8,Photogra1!.hic Outfits for ..4 ma· 
4Uf'8 Opera Glasse8, Microscopes. W .. H. W A Llll�
LEY"" CO. successors toR. & J. Beck,p'h��_delphl ... Pi':" Dlnstrated Price List free to any aoaretJ.O. 

LIGHTNING ROD S.-DESCRlPTION OF 
t��tl�r;;meYl��;ser:aJ��1 � v�f;, �:�r��t· li�'h'"tnf�: 
With 6 figures. Contained in SClIi:NTII!'IC AMERICAN 
S UPPLI,:MENT. No. �\!,') Price 10 cents. To be had at 
this uWce and from all newsdealers. 

I 

All eJasses of If eallers find in the SCIENTIFIC 
AMERICAN a popular resume of the best scientifiC in· 
for.mation of the (lay; and it is tb,.e aim of the publishers 
to Flresent it In an attractive for�. avoiding 8S much as 
possible abstruse terms. To every Intelligent mind, 
this journal alfords a constant supply of instructive 
reading. It Is promotive of knowledge and progress In 
every community where It circulates. 

Tel·ms of Sub.cl'lption.-One copy of the SCIEN
TIFIC AMERICAN will be sent for one lIMr-52 numhers
postage prepaid, to any subscriber ill the United States 
or Canada, on receipt of t1l1·ee lIollol"s by the pub
lishers; six months, $1.50; three "lOnth., $1.00. 

Clubs.-One extrll copy of ttr� SCIENTIFIC AMERI
CAN will be supplied gratisjor everyclubofftvesubscribers 
at $3.00 each; additional copies at same proportionate 
rate. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Monny carefully pl"ced Insid. 
of envelopest securely sealed, and correctly addressed, 
seldom goes astray, but Is at the sender's risk. Ad
dress aU letters and make all orders, drafts. etc., pay
able to 

�UNN & CO., 
361 Broadway, New York. 

T�E 

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

THIe. SCIENTIFIO AM"RICAN, but is uniform therewith 
in size, every number containing sixteen large pages. 
THE SCIENTIFIC AMERICAN SUPPLEMENT Is published 
weekly, Itnd includes a very wide range of contents. It 
presents the most recent papers by eminent writers In 
all the prinCllpal departments of Science and the 
Useful Arts. embracing Biology, Gecloe;y, Mineralogy, 
Natural History. Geography, Archreology. Astronomy, 
Chemistry, ElectriCity, Light. Heat, Mechanical Engi
neering, Steam and Railway Engineering, 1\1 ining, 
Ship Building, Marine Engineering, Photograpby, 
Technology, Mitnufacturlng Industries, Sanitary En
gineering, Agricu1tur� Horticulture, 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 important Engineering Works, Mechanisms. 
and Manufactures at home and abroad 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 SCIENTIFIC AM
EltlCAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7,00. Address and remit by postal 
order. express money order, or check, 

MUNN & Co .. 361 lIroadway, N. Y., 

:fl���:�;b����:!i��gig��!�� Horizontal and Vertical. '�o FOl'eian SubscrilJel"l!! .. -Under t.he fooilities of 
below the b Oiler lever, without loss the Postal Union, the SCI E"TIFIC AMER ICAN Is now sent 

STEAM ENGINES. Publishers SCIENTIFlO AMEItICAN. 

();. wa.te. Manufactured by f11!.:�.II"]�::del';Wgfoh
t�n�i.i by post �Irect from . N�w "lork, with regularity, to sub. ..... ITHE CURTIS REGULATOR CO" Flint lllilllllacbinel'y, Tur_ / scrlberSlD Great Brltam. India. Anstralla. and aU other 

BOSTON, MASS. bine Water Wheels. Britisb·colonies; to France, Anstria, Belgium, Germany, 
Send for Circular No. 19. YorkMfgOo., York,Pa, U. S.A. Rnssia, and all other European States; Japan, Brazil, 

=-_�=-________ =-_______________________________ i Mexico, and all States of Central and South Am�rloa. 

H Y D RA U L I 0 F L A N G E D H E A D S 
Terms, when sent to foreigu countries, Canada excepted, 

OF IRON OR STEEL, FOR BOILER AND TANK MAKERS. 
$4t gol:}, for SCLEXTIFIC AM Ir.RICAN, one year; �9t gold, 

, for both SCIENTIFIC AMERICAN ani SUPPLEMENT for 
one year. This Includes pcstage, which we pay. Remit 
by postal or express money order, or draft to order of 

MUNN & CO.,361 Broadway, New York. Unequaled for Strength and Uniformity. 
THE DICKSON MANUFACTUR1NG CO. PRINTING INKS. 

011lc Blllldlng, near7th Street, Washington, D. C. 96 Lake Street, Chlcall'o. 31 Oliver Street, 1I08ton. 11!J Liberty Street, New Y ork. 
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