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Inside Page. each insertion . - • ,. � cents a line. 
Back Page, each insertion - - - $1.0U a line. 

The above are charges per agate lme-about eight 
words per line. This notice shows the width of the line, 
��m�:is

t �t t*:��!if�at:���a::�f: �l �;a�t!!���: 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn­
ing to appear in next issue. 

A l'.LAll� l!l<AIJJ!:, A ltA'.LCH.I!:T BRACE, 
A DRILL BRACE, ALL IN ONE. 

Material, Style, Finish, Dura�llty, in 
all respects this Brace is warranted to be 
the best in any market. Sent by mail, 
postage paid by us on receipt of $3.00. 
Most Hardware dealers will furnish it at 
the same price. MILLERS FALLS CO� 
No. 74 Chamber St., New York. (�e!l! � 

.!j= .. 
Address: The American Writing 

Mschln. Co .. Hartford. Conn.; 
New York Orne., 231 Broadway, 

INTERNATIONAL INSTITUTE FOR 
Liq ��A�!t, 2�!9w�J.li� YO�as. 

FmEAMI WATER-PRooP BUILDINGJ'BLT, 
FmE-PROOF PAINTS. STEAl\[ PACEIMGS. BoILJllB 

COVERINGS, ETD. 
Samples and descriptivePriee List free by mall. 

a W. JOIlNS I.!'F'G co., B7I.!AIDlilNLANlil, N. Y. 
CHICAGO. PHILADELPHIA. LONDON. 

2t05H.P. O�4:Et.T:mB,& 
CAS ENCINE. 

Warranted equal to any In 
Power and Economy, and SU8.eri-��c��e�� in

G&:PI!�tI�g:1se O�t 
every Revolution. 

H. H. 'LATHAM, 
Chicago Agent, 115 Monroe Street. 

Williams A Orton IIIfg. 4)0., 
STERLINC, ILL. 

(�5 to 50 per cent.) 
Has a Perfect Regulator, and Lamps entirely reliable. 
E��d!t�Ji.;:�;�n�nc�!r:oO:Y 

to other systems have 
been perfected. 

The Waterhouse Electric Mfg. Co .• Hartford. Conn. 
MILL OWNERS. 

Price of Burnham's Improved Stlindard Turbine Is cost 
of manufacturing. Pamphlet free. Address York, Pa. 

I 
Mineral Lands Prospected 

I Artesian Willis Bored. Superior Stationary En­gines, specially adapted to Electric LighC purposes. 
Built by P A. DIAMOND DRILL Co., Birdsboro, Pa, 

[OCTOBER 2, 1886. 

TH AMERI�AN BE�� TE�EPH�NB ��, 
95 MILK ST., BOSTON, MASS. 

I 

I This Company owns the Letters Pateni 
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 

.���������;�;������=����=;�����=�����'I forms of Electric Speaking Telephones in· 

; fringes the right secured to this Company 
J:w 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. 

SUPPLIES FROM 
HYDRANT PRESSURE 
the cheapest power known, 
Invaluable for b lo w i n g 
Church Organs. running 
Printing Presses, Sewing Machines iIn Ho'USeholds Turning L a t  h e.8, Scro}i 
Saws, Grindstones. Cuffee 
Mills, Sausage Machines. Fe ed  Cu tte r s ,  El£ctric Light<, Elevators, etc. It needs little room, no firing 
up. fuel. asbes, repairs, en­
gineer, explosion, or delay, 
no extra insurance. no coal 
���pac�� Bt���;�e:�h ���� 
:�o��y l!I��;Bi!�e 400Ib.'I.���� 
Bure has 4-horse power, and 1J1,&i1l""'iilIli1�I:II�"� capacity up to 10-horse power. Prices from $15 to $300. Send for circular to 

THE BACKUS WATER MOTOtl CO., Newark, N. J. 
Established 1837. 

~ 
Machine Knives, 

L. &. I. J. WHITE, 
BU�'FALO, N. Y. _ 

Planing', Moulding, Shingle and " • • • .. Stave, Hoop and Veneer. Plated 
Stock and Blanks for Moulding Cutters. Other Machine Cutters to Pattern. Moulding Cutt ers can be ordered by number from Universal MouLding Book. 

Columbia Bicycles 
and Tricycles. 

CATALOGUE SENT FREE. 

The POPE MFG. CO.,597WasbinglonSt., BOlton 
��UooiI�-lI� .. BY!�k� :':��·:�b

l:.�:::.�{,:::a:':w 

RAIL W AI AND STEAM FITTERS' SUPPLIES 
Rue's Little Giant Injector. 

SCREW JACKS. STURTEVANT BLOWERS. &c. 
JOHN S. URQUHART. 46 Cortlandt St." N�-Y. 

-,. JACKET KETTLES, 
Plain or Porcelain Lined Tested to 100 lb. 

OF '!'HID' 

cJ titutifit �mtritllu 
.FOR 1S86. • 

The Most Pop.lar Selentifie Paper In the World. 
Only 83.00 a Year, Including Po stalre. Weekly. I)� Nnmber8 a Year. 

� PATENT 

pressure. ii"l'�J�rJ'J"A'li & CO., This widely circulated and splendidly !llustrated 
, 614 and 616 Market �t., Philadelphia. Pa. paper Is pubHshed weekly. Every number contains six-

____________ teen pages of useful lnfOlmatlon and a�rgeriumber of 
Use the JENKINS STANDARD PACKIN G In the worst 

joint you have, and if, after following directions, it is not 
what we claim, WE WILl. REFUND THE MONEY. 

original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery 
New Inventions. Novelties in Mechan!cs, Manufllctures. 
Chemistry, Electricity Telegrapby. Pbotograpby, A,\"ch!­
tecture, Agriculture, Horticulture, Natural History, etc. 

All Classes of Readers find in the SCIENTIFIC 

AMERIOAN IL popular Tesumeof the best scientific in· 
71 John Sneet. N. Y. "9 Kilby Street,Boston. formation of the day; and it is the aim of the pubHshers 

Our" Trade Mark" is stamped on every sheet. None 
geuuine unless so stamped. lirSend for Price List. 

iFEN"�:J:N"S :an..OS •• 

13 ii!o. Fonrth Street. Phila. to present it in an atlACtive form. avoiding as mucb as 
�_::-::-::=-_:--==-____________ -=-__ -==-_-=_=-:-=--=--=-=-= __ �=-=-::=-=:- possible absb'Use teil!l[s. To every Intelllgent mind, 

R U B B E R B E LT I N C _ PA C KIN C, H 0 S E, tbls journal alfords a constant supply of instructive 
, reading. 1t Is promotive of knowledge and progress In 

AlIID ALL OTBD KINDS 011' every community where It cirCUlates. 

R. U' B B E.Fl. G- <:) <:) D S, Terms of Sub8crlption.-One copy of the SCIEN-
TIll'IC AMERICAN will be sent for onell�52 numbers­
postage prepaid. to any subscriber in the United States 
or Canada, on receipt of thl'ee dollm'8 by the pub­
llshers; six months, $150; three months, $1.00. 

II'OB 
MECHANICAL AND MA NUFACTURING PURPOSES. 

The Larlrest and Moat Esten.ive Mannfactnrers in America. 

THE OUTTA PERCHA AND RUBBER MFG. CO., 
New York. Chicalro San Francisco. Toronto. 

Clnhs.-One extra copy of the SCIENTIFIC AMERI­
CAN wlll be su ppJied gra tlsfor every club of jive 8'11bscrlbers 
at $3.00 each; additional copies at same proportionate 
rate. 

T�E 

"ACME" 
Antomatie Safety Engine. 

�e;dy �1.� e�':J�a..lr�Wf{o dtJ�To 
noise. Cheap, reliable, economical. Roohesler na�hine Tool Works, 

Rochester, New YOl·k. 

Andrews' Office a Bant Desks The safest way to remit Is by Postal Order, Draft, or 
The finest work in the U. S.; k!ln . Express Money Order. Money carefully placed inside 

dried lumber. All work guaranteed. of envelopes. securely sealed. and correctly addressed. �PERAH • CdlLUBS,&SCCh��5 �:�:';h?��� seldom goes astray, but Is at the sender's risk. Ad-11. .aD rews O. 686 B'wlQ l'II. Y. I dress a II letters and make all orders, drafts, etc� pay· 

A U ·· _Iable to Jlv.tUNN &; COo. ... Q .A. PURA 361 Broadway, New York. 

Water Made Clean, 
Matter in Suspension 

and ORGA NIC and 
"'emi-",o luble El e­
ments removed. 
Hard Water Made Soft. 

T�E 

Scientific American Supplement. 

WlTHERBY, RUGG & RICHARDS ON. ManUfacturers Reflecting Telescopes. Equatorial Mountings, etc. 
f P t -, d W kin Mach! e fe e  d rI R easonable prices. Gardam & Sons, 96 John St., N. Y. gon� �i ��s un':,rpfssed. s�or: f�rm:rl7 oc��IJ'.i 

This Is IL separate and distinct pubUcatlon· from 
Tmc SCIENTIFIC AMERICAN. but Is uniform therewltb 
in 8iz� every number containing sixteen large pages. 
TEE SCIreN TIFIC AlIlERlCAN SUPPL ICMENT!S published 
weekly, and includeB a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of SCience and the 
Useful Arts, embracing Biology, Geclol!Y, Mineralogy, 
Natural History, Geo�raphy, Archreologl'. Astronomy, 
Chemistry, ElectriCity, Light. Heat, Mechanical Engi­
neering, Steam and RaHway Engineering, Mining, 
Ship Building, Marine Engineering, Photogrllphy, 
Technolol!Y, Mitnufactnrlng IndustrIes, Sanitary En­
gineering, Agriculture, Horticulture, DomestiC Econo­
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable Information pertaining to tbese and amed 

bv R. BalllJ( co .. Worcester. Mass. Send for Catalogue. 

'VVlIIJ[. .a.. JB..a.��%s. 
.·ro"lcJe'lce, U. J. (IlIork@t.) Sismfnutea'walkWestfromstation. 

OrlKlnal and Only Bnllder of the 
HARRIS-CORLISS ENelNE, 

With Harris' Pat. Improvements, from 10 to 1,000 H. P 
Send for copy Engineer's and St6am Ussr's 

Manual. By .t. W. Hili, M.E. Price SI.211. 
KE5TION TBlS PAPBB. 

PATENTS. 
MESSRS. MUNN & CO., in connection with the publl­

catlon of the SCIENTIFIC AMERICAN, continue to ex­
amine improvements, and to act as Solicitors of Patents 
for Inventol's. 

Ii;, tNlJl!llllillillll\illl�':i) CARY & MOEN � 
<STEEL WIRE o feD--: 6tSCRIPTION @..icy m 
234 w, 29 ST EV£RY & STEEL SPRINGS. NEil/YORK CITY 

CLARK'S NOISELESS RUBBER WHEELS 
No more S plintered Floors. 

DIfferent Styles. Catalogue Free. 
GEU. P. CI,ARK, 

Windsor Locks, Ct. 

In thi.line of business they have had forty one lIea,..' lIIaehiner.,. ro;pel'ieflce, and now have 'Unequaled. faciliU<s for the Complete outfits for Actual Workshop 
preparation of Patent Drawing'S, Specifications, and the Business. Read what a customer says: 

Scale In Boilers-Avoided, 
'l'wo per cent. added to the 

Annual Water Rates in any 
�ilRF'}fJr 'WIT

t�� F�;%1 
time. 

Sern! for UilrcularB and EsUnnate8. 
NEWARK FILTERING (lO., NEWARK, N. J. 

POINTERS for Users ot'tteam Pumps. subjects Is glv.; the whole profusely !llustrated with, 
Van Duzen'. Patent Steam Pump engravings. 1 Hot or Col:!. l Is The most important Enryineering Works, Mechanisms, Can Pump �a. �� l�f,?li.: 5 Efficient. and Manufactures at home and abroad are represented 
Has no moving parts, conselJueotly no and described In tbe SUPPLEMENT. 

:s��rm�o �g����s,�� t��u�';tranr:,�h
ea:::; Price for the 8UPPI,EMBNT for the United States and 

Pump. Above comparison with Jet Canada, $5.00 a year, or one copy of the SCIENTIFIC AM­
Pumps, Ejectors. etc., made of Iron. I ERICAN and one copy of the SUPPLEMENT both mailed Pa�::'���t�� r��llt':t.;.o't� ed:��� .r,�� for one year for $7.00. Address and ren:it by postal 

Sizes. Prices from $7 to $�5. Capacities from 100 to order. express money order, or check, 
20,000 gallons per hour. State for what pnrpose wanted , and send for Catal"g:ueof "PUID1'8." M UNN & Co .. 361 Broadway, N. Y .. 

VAN DUZEN & TIJ<'T, Cincinnati, O. Publishers SCIENTI FIC AMEmCAN. prosecution of Applications for PatentB in the United c���fen:��:�f��tsr c�o�c�tYL�tg:.
h� �� 

States, Canada, and Foreign Countries. Messrs MUnn & not see how it can be produced,at such ..., I h d El . 1 To J'oreilrll S"bscl"ihel" •• -Under tbe f titles of 
CO. also attend to the preparation of Caveats, Copyrights low: cost. The velocipede foot-power .. e egrap an ectrlca the Postal Union, the SCI E"TIFIC AMICRIC II! now sent 
for Books, Labels, Reissues, ASSignments, and Reports }�;':�ho��g!:i a�d 

C!r �r:�t 
S�:�i� SUPPLIES by post direct from New York, with r arity, to snb-

o� Infringements of Patents. All bUsiness intrusted to little tired as if I had been walking Medical BatterIes, '"inventors' Models, Exper!. scribers in Great Britain, India. Aus lia, and all other 
them is done with special care and promptness, on very f,���!'�;;�t �:�rW���&S�t:�\iR;�� :'��l��u���� .. 8fg:�i�;���:;r.f:iD�i.�t�! British colonies; to France, Aus " Belgium, Germany,. reasonable terms, Co. Address 1999 MaIn St., Rockford, Ill. 15 is ililpcrtant to us tha.t you mention this paller. Russia, .and all other Euro States; J apaD. HrazU, 

A pamphlet sent free of charge, on appl!cation, con- Mexico, and all States entral and South America. 

�J!�"t'h�':l.\ 
i
rg;����n c':,����nti'i

e
'l:b:l!? �;J�g�t'r. H Y D R AU LIe F LAN G E D H EA D S, Tei<ms, whensentto gn countries, Canada excepted. 

DeSigns, Patents, Appeals, Rfllssues,Infringements. A.... $4, gol:i, for SClE. Ie AMERICAN, one year; $9, gold, .ignments, Rejected Cases, I1ints on the Sale of Pa- forboth SClE IC AMERICAN and SUPPLEMENT for tents,etc. OF IRON OR STEEL, FOR BOILER A.ND TANK MAKERS. o ne year. T includes postage, which we pal'. Remit 
te�e i';:�:,�');..tr�:O{J!':ac'"g:t ";"f;!ct�E:itg! �r��J',:'g by post�express money order, or draft to order ot " 
patents in all the principal countries of the world. Unequaled foz- Stz-ength a.nd Unlfo:r.ll11ty. // MUNN & 00.,361 Broadway,NewYol'k. 

DIUNN & cO;1s;��:�;:�:;:0���nt8' THE DIC!�.! _l\,!�.E! .. �<2!�. R. lNG 00. // - TH�!!!ft��J!� pr!!'!�� BRANCH OFFICES.-No. 622 and 624 F Street, Pa- """' -�� .... -.. -_ .... 7 ... � ENEU JOHNSON & CO.'S INK Tenth �tlLom 
clftoBu!ldlng, near 7th Street, Washington, D. C. 96 Lake I!!treet. ChlcRlrO� 'I)' Oliver Street. DOllton. 11� Lj..:rty StreetV.v York. bard Ste., Phila� and 47 Rose St., oPP:DlllIJ' i:ft" N. Y. 
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