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Inaide pqe. each inaertlon -� - vi�lI.t. a a li ne. 
BaCk Pqe, each insertion .... 81.00 a line. 

The above are chargea per agate hnlr-about eight· 
words per liue. 'l'his notfee shows the width of the liue, 
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"mont, as the letter press. Advertisements must be 
received at publication office HoS early as Thursday morn­
ing to appear in next issue. 

wm you please send us your 
address hy postal card and 
give us the privilege of tell, 
ing ;Vou the whole of our 
story ? 

Mention tbls paper. 

ARTESIAN 
Wells, Oil and Gas Wells, drilled 
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able Horae Power and Mounted 
Steam Drllling Machines for 100 to 
600 ft. Send 6 cents for illustrated 
catalogue. 
PierceWelJExcBvBtorCo. 

New York. 

rCE-HOUSE AND REFRIGERATOR. 
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_son to sea son. The air Is kept dry and pure through_ 
put the year at a temperature of from :34' to 36". COn­
tained In SC' IENTIFIC AMERICAN SUPPLEMENT No. 116. 
PrIce 10 cents. To he had at this office and of all news­
Cle&lers. 

WB,Photogra1!!!ci.c Outfits for ..tma­
teut"3 era Glasses, Microse e8_ �w. H. WALMS. TELESCOPES Spec acleB. Baromete .. Th.,."..",... 

. LEY � CO. successors tolf. I'< J. Beck��ililadelphi&. 
J:r lliustrated Price LIst free to any """"ess. I 

VIOLIN OUTFITS 
ConSisting of Violin Box, Bow. an3. 

Teacher, sent to any 
gr.rte':>�n

t
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trial before buying. 

B A R R E L :IlUAtJHINERY. 
Eo &-. Be HOLlIES, 

BuFFALO.N. Y. 

Standard . Typewriter. 
Th e Remington 

T y p e w ri t e r  has 
stood everytest,and 
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ever costly, that can 
increase its effici­
ency. Buy it with 
t�f�

vile
.'f� 

b�{:� 
Within 30 days C. o. 
D., if not absolutely 
lIa t i s f a c t o r y  in 
every respect. 

FULL PARTICULARS UPON ApPLICATION, 
Wyckoff, Seamans & Benedict, 

339 BROADWAY, NEW YORK. 

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

eat10n of the SCIENTIFIC AMERICAN, continue to ex­
amine improvements, and to act as Solicitors uf Patents 
for Inventors. 

In this line of business they have had flYrly-IJ'M years' 
�c., and now have 'Unequaled facUitMB for the 
preparation of Patent Drawings, Specifications, and the 
prolecution of Applications for Patents in the United 
State., 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 Patents. All business intrusted to 
them is done with special care and promptness, on very 
re .... onable term. 

A pamphlet sent free of charge, on application, con-
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tents, etc. 

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

lII1JNN '" CO., Sollclton of Patent., 

361 Broadway, New York. 
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1titufifit Jmtritau. 
JENKINS BROTHERS VALVES 

Stand at the head, are .peclfied by architects
l 

used in the prmclpal public buildings. and always 
referted to by .team fitters when tbe best Is cal ed for. The Valveo contain all the late improve-
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i�!!!O ��i��8� ���r:i��: �n���: klns Di� (tQ.e result of twenty years' experience In the manufacture of this class of goOds). and 

the only dtsc ltiat will stand hillb pressure of steam. By so doing you avoid paying tor the ex­
periments of others-aDd get the best. 

JENKINS BROS., 
11 John St., New York. 13 So. Fourth St., Phila. 

CHARTER'S 
GA�EHUIH�. 

Cha.ndler 8J Fa.rq,uhar, 
• 77 Washington St., 

BOST9N. 

Agents for Fay's" Yankee' CALIPERS 
AND 

Barnes' Foot· Power Machinery, 
AND DEALERS IN 

lIIachlnlsts' Supplies of Every Kind. 
Send two stamps for ilIus. catalogue. 

I 
Minerai Lands Prospected 

I Artesian Wells Bored. Su erior Stationary En­
gines, specially ddapted to Erectric Light purposes. 
Built by P A. DIAMOND DRILL Co., Bird.boro, Pa. 

SAW S ru�t��m��o �::J'�rss t�� SA W S 
A ��1�'f�1� f,#: �7.rbr�l roU:�i�g��c�A�g� A 

AL GAS for heating and tempering Saw8 

W
With wonderful· ell'ect upon improving their'N quality I'nd toughness; enabling us to reduce 
prices. .....ddress 

WlT11 ERBY, &Ut>G "" RICHA aDSON. �"'r.;u­
D£l'atellte\V'ood Working Machinery of every eeorlp. 
tion. Facilities unsurpassed. Shop formerly occupied 
bY R. Ball & co •• Worcester, Matis. Send for Catalogue. 

ESTABLISHED HALF A CENTuRY" ' 

BAIMN'O J'JrIRE�URGlAR � 

SAFE:S 
tiAVE ,htA:Jtt43fp�avEM£N'tS 
MOT FOUNa �1tiEFt �KES. 
THAT Will WELL REPAY Atl 
INVESTIGATION 
13y.�t\05EO��I�1! 1'0 SECUR£ 
THE BESTSAF.f 

MARVIN SAFE CO. 
NEW YORK, PHILADELPHIA. 

LONDON. ENCLAND. 

$10.00 to $50.00 i�£�lflJ�t 
ness. MnR'ic '.lanterns nnd "Views of popular 8ub-
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L. MAN A "'�E, SS Madison Street, Chicago, 111. 

NEW YORK.. 

CHICAGO, PHILADELPHIA, Lal.al. 

S EMERSON, StUITH & (JO. (Ud.), S , Beaver Falls, Pa. ilia.AM ENGINES. 
-, . .. Horlzontlli and Vertical: 

Dr e dlrl nlr Mnchinery, 
� Flour, ]'owder, Slate a ud .' .. Fltu, llllllMachiJ,e .. y, Tor-

" blue Wafer Wheels. 

_'__ ' , ' . YorkMfgOo.,Ycirk,'" U.S.!. 

ICE-HOUSE AND COLD ROOM.-BY R. 
G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIENTIFIO AMERICAN Sup­
PLEMENT, :;9. Price 10 cents. To be had at this office 
and of all newsdealers. 

BRANCH OFFICJC8.-No. 622 and 1m F Street. 
oUIoButldt1lll. near 7tb Street. Wa.elItllllton. 11. C. 

I 
P&OI Samples and Illustrated Pam?h I e! "Steam Saving and Fir • .proo' riiaterials" Free by Jlajl. 

© 1887 SCIENTIFIC AMERICAN, INC. 

TH� AM�nI�AH »�LL TsttPH�Hn ��. 
95 MILK Sl;:�-BOSrQN,'MAss, 

." ."'} " 
This Company owns tbe;"te'tters-Paten1 

grq,uted to Alexander Graham Bell, MarcIl 
7th. 1876,No. 174,465, and January 30th, 
1877. No. 186.787. 

The transmission of Speecb by all kno:wn 
forms of Electric Speaking Telephones in­
friIUi:"es the right secured to this Company. 
lfY the above patents, and renders eacb 
mdividual user of telephones not furnish­
ed bY"'it or its licensees responsi ble for luch 
unlawful use, a:ld all the consequences 
thereof. and liable to suit thprefor. 

Address JOHN �. ROEBLING'S SONS. �anufactur_ erR, Trenton, N. J., or 117 LibertyStre:et, New York. 
Wheels and Rope �or cQDveymg power long distances. 

Send for �iIcular. 

PULLEl'YB. 
Order from our "Special List." 

THE JOHN T. NOYE MFG. CO., 

OF THIll' 

J tirutifit �tutritJu 
FOR ISS,.. 

The Wost Popular Scientific Paper In the World. 

Only 83.00 a Year, incilldinl< Postall"e. Weekly. 
�� Numbers a Year. 

This widely cil"culated and splendidly Illustrated 
paper Is published weekly. Every number contains six­
teen pages of useful infolmation and a large number of 
original engravings of new inventions and discoveries, 
representinl( Engineering Works, Steam Machinery 
New Inventions, Novelties in MechaniCS, ManufactureR, 
Chemistry, Jj;lectricity Telegraphy, Photography, Archi­
tecture, Agriculture, Horticulture, Natural History, etc. 

All VI asses of n caders find in the SCIENTIFIC 
AMERICAN a popular Tes'Ume of the best scientific in' 
formation of the day; and it Is the aim of the publishers. 
to "resent itln an attractive form, avoiding as much ... 
possible '�''W'I4Ii J;�.- To every Intellig�nt lnU;>d. _ 
this jourrilil llltord�:!t constant supply of Instructive 
reading. It Is promotive of knowledge anu progress In 
every community where it circulu.tes. 

Tel'ms of SlIb8Cl"lptiou.-One CO.llY of the SCIEN­
TIFIC A"ERICA N will be sent for ant !/eaT-fi2 numbers­
postage prepaid, to any subscriber In the United States 
or Canado, on receipt of thyee dollars by the pub­
lishers; six months, $L50; three months, $LOO. 

Clubs.-Oue extra cupy of the SCIENTIFIC AMERI­
CAN will be supplied grliltisfor every club of ft""BUb8cf'ibeT8 
at $3.00 each; additional copies at same proportionate 
rate. '. 

'l'he safest way to rethit Is bY,Postal Order, Draft, or 
ExpressMoneyOrder.: Monny carefully placed Inside 
of envelopes, securely';sealed, and correctly addressed, 
seldom goes astray, b'ut is at the sender's risk. Ad­
dress all letters and Plake all orders,drafts, etc., pay· 
able to 

�UNN &; CO •• 

361 B',oadway, New York. 

*:&::m 
Scientific American Supplement. 
This Is a separate and distinct publication from 

'rUlt SCIENTIFIO AM.ERICAN. bnt is uniform therewitb 
in size., every number cOIlr taining sixteen large pages. 
THIC SCIICNTIFIC AMERICAN SUPPLEMENT Is published 
weekly, and include8 a vei'Y wide range of contents. It 
presents the most recent napers by eminent writers in 
all the prinoipal departments of Science and the 
Useful Arts, embracing Biology, Gecloo;y, Mineralogy, 
Natural History, Geography, A rchreology, Astronomy, 
Chemistry, ElectriCity, Light, Heat, Mechanical Engi­
neer1ng, Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photogruphy, 
Technology, Manufacturing Industries, Sanitary En­
gineering, Agriculture, Horticulture, Domestic Econo­
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information pertaining to these and allied 
subjects is given, the wbole profusely illustrated with 
engravings. 

The most impot"tant EwJinee'l'ing Works, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in the SUPPJ,EMENT. 

Price for the SUPPLEMENT for the United States and 
Canada. $5.00 a year, or one copy of the SCIENTIFIC AM­
EltICAN 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 Broadway, N. Y., 
Publishers SCIENTIFIO AMELtICAN. 

'1'0 Jc'oreilln �Ub8cl·ibel's.-Under the facilities of 
the Postal Union,the SCIENTIFIC AMERICAN Is now sent 
by post direct from New York, with regularity, to sub­
scribers in Great Britain. India, Australia. and all other 
British colonies; to France, Austria, Belgium, Germany. 
H.ussia, and all other European States i Japan. BrazU. 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gol:l, for SCIENTIFIC AMI<RICAN, one year; $9, gold 
for both SCIENTIFIC AMERICAN and SUPPLEMENT for 
one year. This includes postage, which we pay. Remit 
by postal or express money order, or draft to order or 

MUNN & co., 361 Broadway, New York. 

PRINTING INKS. 
THE "Scientific American" iB printed with CHAS. 

ENEU JOHNSON & CO,'S INK. Tenth andLmo 
bard Sts., PhiJa., and 47 ROBe St. pop. Duane St,. N.Y .. 
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