
Io .. lde Pall'e. each inRe .. tlon � •• '5 cent. alioe. 
JJack Palre, eneh in .. "nioll •• - Sl.Dc) a Une. 

Tbe above are charges per agate lme-about' eight words per:line.: This notice shows the width of tbe line, 
and I s  set In agate type. En�ravln"s may head dver
tisements at the same rate per aa'ste ]ine, by measure .. 
ment, &8 the Jetter press. Advertisements must be 
received at publication omce as early 8S Thursday morn
In� to appear in next Issue. 

RIDE CYCLES! 

$ titntifi tjlUtritlu. 
The Dunning Patent WroughNron Boiler 

Wltb Self _ Feeding Coal MagaEine, IS tbe best tor 
Low Pressure steam or Hot Water 
Made In eleven .ize., .uitable to heat tbe omallest cottage or 

the I Insures .. warm house "l�ht and dlly. 
Bu Co .. I, Wooo, Coke. or Gas. Over14,1XXJ 

in use. uf conMt!\ntly. Abm 8te�m En .. 
gines and Boilers 0 aU kmd •• and M .. chmery 

generally. Manufactnred at the 
New Y ork (Jentr«1 Iron Work .. , J.ock Box 4U, 

Geneva, N. Y./.and WateroU8 Engine Work .. Vo. 
(Limited). urantford, Ontario, Canada. 

Send, !f>T New IUustrattiL Catalogue. 

SEAMLESS TUBES.-DESCRIPTION 
o f tbe varlons processes 0 f man utacture; wIt b 4411guree 
illustrative olthe apparatu .• used. Contained In SCIElI'
TIFIC AlIIERIOAN SUPPLEMKNT No. 63�. Prlcel0c nts. 
To be bad at th" olllce and f)'om all newsdealers. 

VICTORS ARE BEST J 

Tricycles, and Safeties. 
THERMO-MAGNETIC GENERA'l'OR j ARCHITECTURAL DESIGNS. ELE-
and Motor.-Deacriptlon of an apparatus devised by ments of.-Two lectures byH.H.Statbam. Treatlng of 
Mr. Menges for the purpose of generating electricity by ar�hltecture as an JUtellectual art, whose aim Isto ren
the direct conversion of lleat 01' by Ii more direct con- der bulldln�. object. ()f Intere8t IIJJd beauty and not 
version tban tbat of an ordinary dynamo. With ii ftg- lDere utUltarian _n8,lI,oors, and root.. With 761OU5-
Ure!!. Cont.ined in SCIENTH�lC A;\lElRICAN SUPPLE- trations. <.:on.tJtlned m)iiCU:::<\TllI'lO AMERICAN SUPPI,E" 
MENT. NO. 633. PrIce 1(1 cents, 'l'obe had atthisoftlce MENTS, Nos. 633 and 634. Prlce,10cents eacb. To be 

THE AMERI�AI DELL TELEPH�IE ��. 
95 MILK ST., BOSTON, MASS. Send for free lIIustrated 

Catalogue. 
Overman Wheel �t Makers, 

BOSTON. MASS. 
andfromaUneWildeeJer.. obtained at tbl. olllce and from all newsdealers. 

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 COPYING PAb.-HOW TO MAKE 
and how to use; with an engravlnl!'. Practical directions 
bow to prepare the gelatine pad. and aloo the aniJine ink 
by ... hien tile cOPies ate made: bow to apply the written 
letter to the pad; how to take olf cople> of the letter. 
Contained in SCIENTurlC AMERICAN SUPPl,EMENT, No. 
431!<. Price 10 cents. For .ale at this office and by 811 
newsdealers In all part. <If the country. 

THE KODAK CAMERA 

For full description 
Price, S'li'i.OU. Reloadiull', $'l.oo. 

The Eastman Dry Plate & Film Co. 
Rocheeter, N. Y. I 15 Oxford St .. London. 

Sf"" f()l' C"'PlI of KO<fak Pl'irMt' with KO<fak PhoWgraph. 

THE PHONOGRAPH.--A DETAILED 
deacrlption of the new ana improved fOrtII of tbe pho
nogra.pb

. 
ju.t brought out by Edison. With S engrav

inII:" ('ontalne<! III SCIENTIFIO AKII1!.IO.AN SUl'PL,!,
IIlENT, No. 63�. Price 10 centS. To be had at th,!! 
oftIce and from all newsdealers . 

THEARMSTRONI M fl. CO . 
BRIDCEPORT, CONN. 

W JTD, GAS iND STElII FITlEBS' TOOLS. 

Sceek8 a�dJJle81or Pipe. Bolh, aud BraSH Pipe, 
. 1IV .. encbe8. Pipe Vi8es. Pipe CutttlI'8;etc. 

catalogues ..... t free on applicatIOn. 

THE EIFFEL . TOWER.-AN EXCEL· 
lent (mgravlng of the EUfel one tllouaand-teet-Illgh 
tow.r. wnleh was opened to the public .. tew days lil{o. 
... "d which I. to form a part of the Iffe .I<ion 
attractions. may be found, with des the Sct-
ENTIi1'W' AMERICAN SlJPPLEl\1E�T, To be 
had from newsdealers or at this olllee. oouts. 

OTTO lAS ENIINES. 
Ovel' �:J,oou l'!old. 

HOrizontal. .. .. . Otto . ... Ga. Engine •. 
Verllcal ......... Otto .••. Gas Engine •. 
Twin Cylinder .. Otto .... Ga. Engines. 
Combined . . ..•.. Otto .. { �� ���:.s 

Oombined ....... Otto .j �:JJj��'i::�s 
OTTO GAS ENGINE WORKS, 

CBUJAGO, PHILADELPHIA. 
New Yo .. k Alrency, 

1to! Velley St .. eet. 

VARDUZER 
CAS ENCINE 

NO BOILER. N OCOAL. 
NO ENGINEER. 

Ea:tra, WATER REN'l 
01' INSUR.A.NCE. 

INSTANTLY STARTED. 

DURABLE, RELIABLE, 
SAFE and ECONOMICAL. 
for description and prices. 

Yan Duzen Gas Engine CO., 
E.2nd St., CINCINNATI. O. 

Scientific B� Catalogue 
RECENTLY PUBLISHED. 

1�':O��r oC:��Or�Ut'i.:.n�t��
i
8lir��:�t �(�M:!:;' {vII::; 

I!lal.Ied 1l71!e. to. SIll' �dr_ on appli,ca�ion. .. . .  
PlUNN '" (lO., PUblishers Scientific American, 

381 'Broadway, New YOI·k. 

INV ENTOR8 and others deslrln,mew articles manufsc
turedand introduced, address P. O. BoxB6. Cleveland, O. 

TRIPLE THERMIC MOTOR. - DE· 
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evaporation of the blsulpbide of carbon and ex .... nslon 
of Its vapor at tbe Brusb Electric Works. Cleveland, 
Ohio. Contained In SClICNt'IFIO AMERICAN SUPPLE
lIIE"'T, No. ti41. t'rlce 10 cents. To be bad at tbis o/Hce 
and from all newsdealel'll. 

TLER DESK 
BEST !N -:'-E WORLD. 

CU . BuFFAL� i'J,v , U  SA 
A CUTLEF & SON. 

ANEW CATALOCUE -0"
VALUABLE PAPERS 

The transmission of Speech b y  aU 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 cODsequenCeli 
thereof. and liable to suit thE'refor. 

KEY SEA TINI Macblnes Dnd 20" Drill •• 
W.P. DAVIS. Rochester, N. Y. 

��E 

$ titutifit �lUtritau 
ESTABLISHlID Ui48. 

The JIIost Pop.arScleuUlit Paper In De World. 

Tbl" widely clrenln.ed and splendidly lIIustrated 
paper Is publlsbed weekly. Every number contaJns slI
teen pages of useful lnfOlmation and a large number of 
original engraVings of new Inventions and discoveries. 
representing Engineering Works, Steam Machinery, 
New Inventions. Novelties In.MechanlC8, Manufactur o. 
Chemistry. ElectriCity. Telegrapby.Pbotograpby. Arcbl
tectnre, Agriculture, Horticulture. NatumiBlstory. etc. 
Complete List of Patents each week. 

Ter1Rs of Sabec .. lptiou.-One copy of the SCIEN
TIFIC A�IEIUCANwl" beseut'foro!Ul � numbers
postage prepaid. to any sub.crlber III tbe United States 
or Canada. on receipt of tln'ee oIolln .... by the pub. 
IIshel'll; sIX months, 11.50; three montbs. 11.00: 

Clab".-Speclal rates for several name •• and t.o Post 
Mast.81'B. Write tor partIcularS. 

Tbe safest way to remit Is by Postal Order. Dr8tt, or 
Express Money Order. Money caretully placed In.lde 
of envelopes. securely ..,aled, and correctly addre.sed, 
seldom goes astray, but I. at tbe sender's risk. Ad
dre •• all letten and make all orders, di-aft.8. etc., PII" 
able to 

�"C'NN c!: CO._ 
361 Broadway, New York. 

• 
T�E 

Bros. un- C<>ntained In ScIEN'l'IFIC AMElllC.A.N SUPPLEMENT. sent 
de Ma.rl!." :fru of c'hMge to any addre ••• 

IUVNN & CO., 381 Brolld",ay, New Yo .. k. Scientific American Supplement. 

ELECTRO MOTOR, SIMPLE. HOW TO 
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amateurs to make a motor which mijrbt be driven with advantage by a current derived from a battery. and 
whlcb would bnve suftlclent power to operate a foot Iatbe or any macblne requiring not over one man power. 
Wltb 1111gures. Contained In SCIENTIFIC AMEfUCAN 

SUPPLEM�NT. No.6.!. I'rlce]O cents. To be had at 
tbls olllce and from all newsdealers. 

W I R I N H • . . SPECIFICATION OF.-
SpecllIcatlon Of Wiring for a proposed electrical Instal
lation In a large·bulldlng. A paper of vlllue to eleetrlcal engineers. Contained In 8CU�TIF(C AMY-RICAN 
StlPPLI!l"-"'NT, No. 667. PrIce 10 cents. To bfl had 
at tblsolllce and from all newsdealer •. 

PATENTS. 

ELECTRICAL WELDING.-DESCRIP· 
tion of .. method of weldinr; by electrlelt-lV by 

�ii�nio ·'I�f i�E:�t���u7MEm us-
PT.EMENT, Price ]0 cents. To be 
olllet' and from a newsdealers. 

JACKET KETTLES, JA 
PATENT 

PlamorPorceli1ln Lined. Teoted to lliO lit. 
�ure. Send for List •. 

• 

6Uand61'���erJir.":h�.?';lpbla.Pa. 

ELECTRICAL DISTRIBUTION OF 
Time. -By AJlan n. Brown. U.S.N. A hlot"rl""l r �Iew 
of the eV"�ltlon. ot tbe time .enlce of to·duy. and a 
dlscus.lon 01 tbe problem of uslngtbe electriC current 
""'a moUve powerfor clock •. An elaborate and Inter
esting p per. Contained In SOIENTIFIC AMERTCAN SUP. 
PU,MENT. No. 659. Price 10 cents. Tobebadat thls olllce and from all ne .... dealel'll. 

PNEUMATIC DYNAMITE TOHPEDO 
Uun.-An - exhaust-ive account of this new weapon and 
of the experiments made wltb It; along wltb a descrlp .. 
�8::����:."g����n��I�C�E��lg�

n
=.h�:��":: 

PLEMENT. No. ;)93. Price Jl cent •. To be bad at tbls 
office and from all newsdealel'll. 

Billler CoverIngS, lIIillboard, BoofiJJc. 
Building Ft11t, LIquid .Paints, Etc. 

'1>lLSCIlJYnVE J>� LIST ANt> SAJd"- SRN1' � 
H •. W. JDNIII Mfl. CD •• 87 Malden la�a. II.Y.. 

/ 

ALUMINUM. INFLUENOE OF, UPON 
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p
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the qnestlon as to whetber alumltlnm which bas be�n 
added .·to Iron rema1n�, tbereln fl1'ter It b'as been cast. 
Wltb 7 ligures. Contafne:1 In SCYlIlITTl'IC AMERTCAN 

SUPPLSldENT, No. 6fi�. Prloe 10 llIIi!.!fo To be bad at this ..,m,ce and from an newsdealers. . 

© 1889 SCIENTIFIC AMERICAN, INC 

Tbls Is a separate and distinct pnbl\QIltlon tMlll 
TlIII SCIENTIJi'lO AMERICAN. but Is unIform tbere1rltb 
tn sloe, every number containing slxt(len large _es full 
of engrnlng., many of wblch are taken from forelln 
papers, and accompanied wltb transl ted de.crlptlons. 
THE SCI�NTIl/IC AMERICAN SUPPLEMENT Is publlibed 
weekly, find Includes a very wide nuute of contents. It 
presents tbe most recent paper. by eminent write .. In 
all the principal departments of Science and the 
Useful Arts,embraclng Biology, Geology; MineralogY. 
Natural History. Geography, Arcblllology.AstronolllY. 
Cbemlstry. Electricity. LlRht. Heat, Mecbanlcal Enlll· 
neerlng. St am and Railway Engineering. Mlnlnl, 

Sblp Building, �larlne Engineering.' Pbot�lrllpbY. 
Tecbnology, Manufacturing IndustrIes. Sanitary En
gineerIng, Agriculture. Horticulture, Domestic Econo
my, Blograpby. MediCine, etc. A vast am<>Ilnt of tresb 
and valuable Information obtainable In no otber pub
llcat\on. 

TM mort (mponant 'Et!gltu""ng W()I'kB, Mecb nllm •• 
and Manutactures at home and abro&d are lIIustrat d 
and described In the SUPPT.E>lENT. 

Price for tbe SUPPLEMBN'r for tbe United States and 
Canada, �1lO.& year, or one copy of tbe ScYENTD'lC AM
EUICAN and one copy of tbe SUPPLElIIENT. botb mailed 
tor one year for 17.00. Single copies ]0 cent.. Addre.s 
and remit by POsta1 order,express money order, or cbe k, 

MUNN A:; c. .. 3fil Br.adway. 11(. Y .. 
Pnbllsbers SCIE1'iTIFIC A lIIERICAN. 

• 

Building Edition. 
TlIE SCIENTIFIC AlIIlmICAN ARClIl'rlWrS' AND 

BUILDERS' EDITION Is Issued montbly. �.50 a year. 
Single copies, 25 cent.. Forty large quarto pages, equal 

.., abf>ut two b llndred ordinary book p gesl fonnlnl a 
I� a.nd splendId lUalra",ine oe A .. chitectul'e, rIcb
Jy adorned wltb eU.gant plata In co/"",, and wltll otber 
line engra�lng.; Illustrating tbe m08t IntereRtlnl ex
amples of modern Arcbltectural Construction and 
alUed subjects. 

A special featur Is tbe presentation In _ number 
of a variety of the latest and beat.p\ana for private resi
dences. city and country, Including thOlle of very mod. 
erate cost as well at! tbe more eJ:l)enslve. Drawlnl. In 
pel'llpectlve and In color are given, togetber with tun 

Plans, Specillcatlons. Sbeets of Details, Estlmates, .. te. 
Tbe elegance and cbeapneOll of tbls w8j1nl!lcent worlr. 

bave won for It tbe LR .... eat CI .. cnlalton of lillY 
ArcblteC[tlral pubUcatlon In the world. Sold bT all 
newsdealel'll. 12.1iO a year. Reml tto 

MUNN & CO., Publisbers, 
361 Broa.d'W�.New York. 

PRIDlTllVQ DIES. TBB .. Seianti:l1' Amerielln" ie lJlID1Ied w!tll CRAIl. 
mou JOHNSoN oil 00." INK. 'l'mI&h _ '

bard 818 .. PhlIa.,and � a- 8*" Gpp. Daaa8 S&.. N. Y. 
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