
In. Ide l'alte • .,ach I nllerU .. n _ • _ 7li cent. a line. 
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and is set in agate type� E�raviDIl.8 may bea.d adver­
tisements at the ... me rate per R1rate line. by me""ure­
ment, as the letter press. Advertisements must be rece\ved at publication office 1\8 early 8,8 Tbur8c\ay lllorn. 
Jnfl to appear,iln next ill8ue& 

UNEqUALED 
For House. Ba.rn, 

and all out-buildings. 

Anybody can put it on. 

-

For8heds and Poultry Bulldlnas 
Bxcellellt Roof. Anybody can apply. PrIce colllplete 

82.00 per 100 sq. Feet. 
Improve and protect your out.bulldmgs, fences,etc., with 

Slate Painr. It Is durable, ornamental, easily 
aI/piled, and costs In barrell only 

60 Cents a Calion. 
42 WEST BROADWAY, NEW YORK. 

RIDE CYCLESI THE EIFFEL TOWER.-AN EXCEL · 
lent engraving of the Eilfel one tllf}USlind-feet-bl",h tower. whioh was opened to the public" tew days ago, and whicb Is to form a part of tlie �'ren.ch Exposlt,lon 
���i\�nlM��J'1iO�����:E�e�?r1fd:oE!ilt tb,jiJ'1Je Trimles, and Safeties, bad from Dewsdealers or at tbis office. PrIce 10 cent •. 

Send for free l\lustrated 
Catalojlue. 

Onman Whetl Co., �lakets, 
BOSTON, MASlS. 

THE GREAT TELESCOPES OF THE 

:"cg��<I.;t!l:R"� l ��!i J re���op�;�·i::�
n
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t1\ UNUSUAL t1\ 
�BiCYC18 Bar�ains\> 

Ilmitatlons and method of construetlon. Contained In 
SCIE:-<TI.J'1C AMll:RICAN SUVPLEME-"lT, No. 63:i. Price 10 
cents. To be had at this olllce and from all newsde8.lere. 

Springfield Roadster. 

B·I·G·Y·G·L·E·S. 
Superior Hlllh.Grade Safely Wheels of both high 

and low styles. unequaledin Material, WorkmanshIp, 
JJurabil1ty. and Beauty, and sold at from 

$16 1:C) $26 ClEEE.4.PE:Ja 
than any otber bl",h.grade wheel. in the market. 

Descriptive catalogue of all of our Wheels frae on ap· 
pl!catlon. 

Springfield Bicycle Mfg. Co. 
No. 1.79 Col U%nbia.� -venue, 

EOSTON'", �ASS_ 

HARMON'S IMPROVED 
Leveling Instrument. 

Wilh or with .... t Compos •• 
For En�iDeer8, Contractors. and all 
others requirinjl a lOw price Leveling 
Instrument for grading, measurin,iit 
bel�bt,gt squarinll, or flettinll any de­
sired angle. lllu8trated Circular sent 
Joltc�iw�W.r.'fMON, 6.1 Hav. 
erhilll!ltreet, Boston, MnljS. 

THE COPYING P Ab.-HOW TO MAKE 
and bow to use; witb an engraving. Practical directions 
bow to !be.g:re the gelatine pad, 8L.d a.180 the aniline ink 
rlt��t� the
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FIRST· CLASS MACHIIEe AT 
THE PRICE OF CHEAP DIES. 

A numher .. fsec .. nd.hand nnd shop-worn Idll:ll. 
&rade BICYcles fol' sale at very low prices. 

All S�"g��p:�'it' =�lateIY Scientific B ook Catalogue 
�POPE MFG. co,� ltECENTLY�I.I�HED. 

Our new catalogue containing over 100 ge8, Includ-
BOSTON MASS , lng.workS on more thanllfty dllf'er�nt sUbre'cts. WlII be 

" maIled tree to any address on applIcation. 

SERPOLLE'f'S STEAM GENERATOR. 
Description of .. novel form of generstor for tbe In­
stantaneous production of stea.m. and free from danger 
of explosion. With 2 tlgures. Contained In;,cIENTIFIC 
AMEHlCAN SUPPLEM EST, Ko. 664. Price lQ cents, 
To be bad at this omce and from all newsdealers. 

Barnes' Foot-Power Machinery 
Complete outflts for Actual Worksnop 
Business .. . A customer says: .. Consid. erinJ( its capacity n.nd the accuracy tlf 
your NQ, 4 l,athe. [ do not see how it 
can be produced at sncb low cost. 'I'he 
velocipede foot-power is simply ele· gant. 1 can tUM steadily for a whole 
day. and at nh;,bt feel 110 little tired 
as if I bad been Sl'OlIIld." 
Descriptive Price I 

W. F. &; JOHN 
19W RUBY 

INVENTORS and otbers desirin"c new articlesmannfac. 
turedand introdnced,address P. O. Box 86, Cleveland, O. 

,1lUNN &: CO •• Publisbers Scientitlc American, 
361 Ih·o .... wl\y. New Y .... k. 

THE PHONOGRAPH.-·A DETAILED 

�����I�':.!'lb��"n n�r ��� t�'E:.'i,�.fOWitgf 8
t
����� inlls. Contained fn SCIF!�TJFIC AMERIO_\N SUPPLE­

M'�NT, NO. 632. Price 10 cents. '1'0 be bad at this 
omceand from all newsdealers. 

N"ON - CONDUOTOR. 

Contained tu �CIENTt.F[C AMERICAN §U PPTJEMENT, No. 

�.!'�"��T���-"'� Sectional Pipe Coverings, 
-y �'ETiz��!!::"C.D:;::�?��"' !! " ASBESTOS'BOILER'COYERINCS, 
Screws for every Mechanical bUl!1neas and of any metal. . 

�1�����li�!-kBro�!.�?�:r;���;;t���re!?e� H. W. Johns Manufacturing Co. 
of the eVulution of tbe time service of to.day. and a sou IllANUFACTUR EBS 01' dlscu •• lon of the problem of uslngthe elect.ric current 
as a motive power for clocb. An elaborate and lnter- H, � • .John8' Asbeato. Roollnl'. B.Udlna' Fell.. Mln.Proof Palnte, Liquid Palnte, etc. 
��i�I:.rNo�'WA�?
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c ,:.:::���';.�� 87 Malden Lane, New York. CBtC!.GO. PBIUDlt1LPBl&. LONDON. 
oll!ce and from all newsdealers. 

Address JOliN A. ltOEBLING'S SON". Manufaotur­
erSt 'rrentoD. N. J . •  or 117 Liberty Street. New York. 

Wheels and Rope for conveYing power long dista.nces. 
Bend for ctrcuJar. 

ELECTRICITY, PRACTICAL APPLI­

�;!,()r:e o�rtit.J"'i::o��trc;;'�i�.
e
T.; �nfe�;;sif::: �::: 

View of e •• made in electricity III all it. appll-
oatlo E"TIFIC AIIU'RICAN SUPPI,E· 

HYDRAULIC 

o cent.. To be had at tbls olllce ers. 

The ECLIPSE 
HYDRAULIC 

ELEVATOR 
Simple, Durable. Economical, 

and Absolutely Safe. 
Cannot fan or free.e. 

Tuerk Hydraulic Power Co. 
New Y .. r k. (;bicAII: •• 

ELEVATOR AT LES 

T!:!! ORIGINAL UNVULCANIZED pACKING 
CALLED THE BTAND!RD-�r �tl."e��

e
a�:Cc���led.

hI
C
h 

Accept no packing as JENKINS PACKING unless stamped 

JENKINS
• w

B

ltb

R

ou

O
r

S

"Tr1aIlti�;:���:�i�B!ion. 
21 North 6th "I .. Phil ... 

.II 64- DearboJ'n �t., ()hlea&,o. 

TIMBER AND SOM.E OF ITS DISEASES. 
--An elaborate and a verY va.luable series of papers 
shOWing the various cOluses ot tbe decaY of tim ber and 
bow in many cases it can be prevented. lIIustr .. ted with 
3gengravin�s. Contained in SC IENTIFIC AMERICAN 
i�S,L�.�tf.T'6�Y�· 6���'6:g�, P��:'1O -:'!:i. �:� 
or ,!for the entire series. To be bad at tble olllce and 
from all newsdealers. 

:M:OTOB._. 
Tbe moot etlIclent and economi­
cal mean. of obtaining from on�. 
��:;�d� �e���g:.:.t\';:,
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tbegreatest amount Qfwork With 
tbe use 
of wa.ter 

ators,. 
Churcb Qr..,aus, Coj!ee MiIl&, 
Sewln!': Macblnes, Lathes, Den­
tal Contrivance., and In fact, 
any Im�eh�mr.::!ba���I'all lie Street, Binllhamtoo, N. Y. 

TRAMWAY, COMPRESSED AIR.� DE-
SCription of a Tramwa
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recently constructed between 
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stesm. \/tth 2 figures. Contained In SrIENT(FIC AMERI­
CAl< SUPPLEMENT, No. 63,.. Price 10 cents. Tobe 
had at tbls olllce and trom ail newsdealers. 

Fontlnettes.-Descrlption of a hydrauilc elevator reo . 
centl)' butlt at Les Fontinettes, France. fur lifting canal W 0 R KI I G MOD E LS and Experimental 
boats between reacbes lying in, different planes. With Machinery, metal 
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oHloe and from .till newsdealers. 

PATENTS. 
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amine Improvement., and to act as sollcltore of Patents 
for Inventors. . 

In tbis line of business they have had 'fm1;11� year.' 
,xperknO€. and now have 'U1LfQtwW JacU.'ltieo for the 
preparation of Patent Drawlngs,.SpecifiCatioD8, and tbe 
prosecution of Applications for Patents in the United 
States, Canada. and �'oret�D Countries. Messrs. MUDD & 
�gr ���ka:t

t
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on Infringement� of Patents. Alfbuslness intrusted to 
them.isdone with specIal care and promptness, on very 
reagen'OIbte terms. 
A .p,.",\!bhlt sebt tree of cbar�e, on application, con· 

tainWff,1'li!lltlformatlon about Patent. and how to pro. 
cure- JbeJn ; ,directions con('ernil,g Labels, Copyri�bts, 
�:�:;��R:j;-ct!J'I(f:�:s�ei���r:' ��f[�,:���
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�� :f:O':��d, Jreeof cha.'1Ie. a Synopsis of Forehm Pa­
tent Law))' :ebowln� the cost aDd method of securin� 
patents In all the principal countries of the world. 

MVNN '" CO., 80UeUor. 01' Pa'entll, 
361 Broadway, New York. 

BRANCH OFFlCES.-No.6Zl and 62i F Street, Fa-
9IJlg 1I111l1111li, Dear 1tIlS� WaalIlDiWIJ, 1), (l. 

TO BUSINESS MEN. The value of the SCIENTIFIC AMERICAN as an adver­
tising medium cannot be overestimated its circula.tion 
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ries, and is read In aJl the principal libraries and reading 
rooms of the world. A bUsiness man wants something 
more tb9.n to �ee his advertisement in a printed news­
paper. He wants cIrculation. rl'his he has when he 
advertises in the SCIENTIFIC AMERICAN . And do not 
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from tbe papers havlnll a sm .. n Circulation tunis allo ... -
ed on the SCIENTIFIC AMERICAN. 

�'or rates see top of ftnt colUmn of this page, or ad. 
dress 

MVNN &: CO . . l'abllsbt'r8, 
:HIl Br .. adway, New Y .. rk. 

SAW8wsntedoo.o:xJs .. wyerB8AWS and  T .. umbermen t o  

A 
send us their full address for a copy of Em_ 

A erson'sarBookofSAWS. We are first 
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Won improvin� tbelr quality and toughness, W 
enablln� us to reduce prices. Address 

S S EMERSUN. SMITH &: CO. (Lcd.), 
Benver Falls, i'a. 

BOFORS CAST STEEL GUN - BY 
Capt. o. E. Mlohaelis. U.il.A."-The production of jlllns 
from unforged open bearth steel by the C88ting proces .. 
The excellent quality of the guns produced. and tbelr 
freedom from blow holes. A plea for cast steel ord­nance. Contained In SCIENTIFIC AMERTCAN SuP. 
PLEMEN T, No. 66a. Price 10 cents. To be had at this 
olllce and from ail newsdealers. 

::E.tO_::maw P::a.:EO:m PZlA1V::m:n. 
And Obeapeiltforthe Money. Wltb Buzz AttaOIi.a,' 

mont or wltbout. Also mann18.Qtnreraof tbe Double ' 
AetlDa' WATER RAMS. 

C.' HODGKINS" SON, Marlboro, N. H, 

© 1889 SCIENTIFIC AMERICAN, INC 

(APRIL 20, I 889. 
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SEAMLESS TUBES.-DESCRIPTION 
of tbe v IIrlou. processes of ma ufacture; wlth« lIgUres 
llIustrative of tbe apparatu>l used. Contained In SCID. 
TIFlC AldEUICA:s StJVltLEMF.NT No. fI:tt!i. PrJce lOeent8. 
To be had a, tbis oIHce and from all newsdealers. 

ERIE ENGINE WORKS "'.��:�-; ;: ,:\: ','�," 
S'JIoil r ........ !V �r' .. T .. 3t t .. H'!::t L�t R ..... -L_ I 0:::::- ... 

�Ta..� c .... Aq PO�-A"I ':: "F:::?�I A S --;: _E =...:; 

THE AMERI�AI DELL TELEPH�IB ��. 
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 Dot furnish­
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof. and liable to suit tht'refol'. 

KEY SEATIII Machines and 20:' Drill •• 
W. P. DA VIS, Rocllll8ter,N. Y. 

'l:' :a: :::EI 

� citatific �mtricln 
£STABLIISHED U148. 

Tlte !lost Po,ular SeIentille Paper ID the World. 

Onlye •• OOa Year, InchuIiDI[J·o.taae. Weekly, 
32 lIIumbel's a )fear. 

Thill widely clrcnlnfed and splendidly Illustrated 
paper Is publlslled weekly. Every number contains 8llt. 
teen pages of usetul lnfOlmatlon and a large number of 
orIginal engravings of new inventions and discoveries, 
representing Engineering Works, Steam MachInery, 
New Inventions. Novelties in Meebanl"", M.nufaoture .. 
Cheml.try,Xlectrlcity. Telegraphy.Pbotogrspby, Arcbl­
teeture. Agriculture. Horticulture, Natural History, etc. 
Complete List of P atent. eacb week. 

Terma of Suhocrlption.-One copy of tbe SClitH· 
TIFrc aMERICAN wlll he sent forane uea1'-62 numben­
postage prepaid. to any subscriber In tbe Unlted States 
or Canada, on receipt of llll'e., 4eUnra by the pub· 
IIshers; six months, ,1.60; tbree monUu!. 11.00. 

Vb IIft.-8peda! .-es to_ral DIImes, and 10 Post 
Masters. Write for psrtlculara. 

The safest way to remit Is by Poatal Order. Dllsft, or 
Express Money Order. Monny carefully placed Inelde 
of envelopes, securely sealed, and correctly addressed, 
seldom goes .... tray. but Is at,the sender's risk. Ad· 
dress all letters and make all orders, draftB, ete., p,.y. 
able to 

:bI.t1:.:TNN & CO., 
361 Broadway, New York. 
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Scientific American Supplement. 
Tbls Is a separate a d distinct publlentfon from 

Tm SCn:NTII'Ja AMERICAN . \>ut Is unlform therewltb 
In Itze,every number cotitaining sixteen lar�e pages full 
of engraVings. many of whlcb are taken from foreign 
papers, and accompanied wltb translated descriptions. 
TH E SCUNTIFIC AMERICAN SU PPLKMENT Is publlsbed 
weekly, and Includes a very Wide ran�e of contento. It 
presents the most recent papere by eminent wrltere In 
all the principal departments of Science and the 
Useful Arts, embracing Blolo�y. Geclota, Mineralogy, 
Natural History. Geo�raphy, Archreology, AstronOIDY. 
Cbemistry, ElectriCity, LII!'ht. Heat, Mechanical lI;ngl. 
neerlng. Steam and Railway Engineering, Mining, 
Ship Bulldlng, Marine Engineering. PhotoarnpbY. 
Tecbnolo",y, Manufacturing lndnstrles, SanItary En· 
glneerln"" Agriculture. Hortlcultme, DomestIc Econo­
my, Blograpby, MediCine, etc. A vast amullnt of fresb 
and valuable'lnformation obtainable In no. otber pub· 
lication. 

The most impc;rlant .Engineeri1ll7 Works, Mecbnnlsm8, 
and Manufacturt18 at home and ab�O&d are lIIuotrated 
and described In the SUPPLEMENT. 

Price for the SUpl>J.EMENT for the United States and 
Canada, ,",00 a year, or one cOpy of the SCIENTIl'lC A)(' 
EIUCAN and one copy of the SUPPLEMKNT, botb mailed 
for one year for '7.00, Stngle copies 10'centa. Addre ... 
and remit by postal order,e�press money order, orcbeck. 

MUNN &: C .... 361 Br .. adwaT. N. Y .. 
PabUshers SCIBNTII'I(J AMERICAN. ' 

• 

Building Edition. 
THE SC IENTIFIC AM ERICAN ABCHITE�' AND 

BUILDERS' EDITION Is Issued montbly. 12.00 a year. 
Single copies. 26 cents. Forty large quarto pages. equal 
to about two handred ordinary book pages; formln g a 
lar� and splendid Ma&azine of -A.rchitecture, rlcb· 
ly adorned with ele�ant plate. in col""" andWltbotber 
line engravings; illustrating tbe most iuterestlng ex­
amples of modern Archltecturil Construction and 
iWlled subject .. 

A special feature Is the presentation In each number 
of a variety of the latest and be.t plans for prIvate resl·, 
dences, City and country,lncludlng tho.e ot very mod-, 
erate cost as well .... the more expensive. Drawlngo in' 
perspective and In color are given, together with t,ull' 
Plans, Specillcatlons, Sheete of Detalls. Estimates, mc. 

The elegance and cheapness of this ln8flnltlcent work 
bave won for It the I,nraest Circulation of anT 
Archl<ec,ural pnbllcatlon In tbe world. So)4 by aU 
newsdealere . . '2.00 a year. Remit to 

MUNN & CO'l' Publishers, 
361 Broadway, New York. 

PRINTING INKS. 
mHE .. Scientific American" is printed with CHAS. 
.1. IDlBU JOHNSON &CO.'8INK. TeDthaudLom.. 

bull St ... Phila.,ud 47 Rolle Sl., opp. DlIIIDIIBt.li. 1'. 
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