
Iualde Paae. each iuaertlon � •• , Ii centa a line. Back Paae, .. ach in .. ertion •• • 81.00 a line. 
The above are cbarge. per agate hne-about eight 

words per line. This notice shows the width ot the line, 
and Is set In agate type. l!:ngravlngs may head adver­
tIsements at the same rate per agate line, by measure ... ment. as the letter press. Advertisements must be 
received at publication office as early as Thursday morn­Ing to appear In next Issue. 

Blakeslee's Patent Steam PnmDs 
For Pumping hot or cold. thick or 

thin liQuid". Write tor 
iMn�)Jo�; prices. 
Blakeslee 

tion ot Interesting letters to the editor oithe SCIENTIFIC 
�::�t;:g"��� ���s�'h� °tttr: �g:�dty,��

e 
�a"A"':'t tnster than the wind which propels them. D1ustrated 

with 10 explanatory diagrams. Contained In SCIENTIFIO AMERICAN SUPPLEMENT. No. 214. Price 10 ce!!ts. To 
iii' had at this office, and trom all neWSdealers. 

LUNKENHEIMER'S 
Renewable Seat 

Cincinnati Brass Works, 
CINCINNATI, o. 

ICE-BOATS- THEIR CONSTRUCTION 
and management. With working drawings, d�tall!!. and 
�:=�d�. t�Iew��Fth:I1f:�'i:s�� .. ��:-�f�g�� used on the Hudsonriver In winter, By H. A. Horstall, M.E. Contained In SClENTIFlC AMERICAN SUPPLE­MEN'!',1. The same jlumber also contains the rules and regulations tor the tormation of Ice-boat clubs. the sau. 
Ing and management ot Ice-boats. Price 10 cents. 

IRRIGATING MACHINERY ON 'fHE 
Paclll.c ooast.-By John Richards. An elaborate dis. 
cusslon ot the modillcations that have had to be made In Jrrlgat ng macblner)" to meet the requirements ot 
local condition. In California. Contained In SCIEN­
TIFIC AMERICAN SUPPLEMENT Nos. 624 and 6��. Price 1O.cents esch. '1'0 be had at thlsofficeand trom all newsdealers. 

STEEL BALLS. 
For A uti.Friction Bearinlls, of 
Best (;""t Steel. Hardened, Gronnd, Dud Burnished, from 
8-16 In. to 21n. diameter! 
Inl�n&���fty ag� �e.::��l '�d Tne�J; 
curacyand nicety ot finish warrant­
ed unequaled. � Samples and prices"" applica-

....... . "'." •• Rolllns·Machlne Co •• Flt..hburg, lIa ••• 

THE MODERN ICE. YACHT. - BY 
Geo. W. Polk. A new and valuable paper; containing 
tull practical dlrectlono and specifications tor tbe con­struction of the taotest.and best kinds ot Ice Yachts ot 
the latest, most approved torms. Illustrated with en­gravings drawn to scale. ohowlng the form. position. Qnd arrangement ot all the parts. Contained In SClEN­
�IFrc AMERICAN SUPPLEMEN1\ No. 6o!4. Price 10 cents. To be haj at this office and of all newsdealero. 

Icitutific �mtricnu. 
The Ori[inal Unvnlcanized Packinu:, 

CALLED THE STANDARD-�T �\:e�,,!:,,:�=p���
ICh 

Accept DO packing 88 JENKINS PACKING unles5 8tainpojd with our "Trade Mark." {Tl Jon Street, N. Y. 
106 link Street. Booton. 
21 North 6th St., Plill .. JENKINS BROS. 64 Dearborn St., VIllcaco. 

Th TRENTON ENGINE Ati°MATIC CUT-OFF BALANCE VALVE e H l1e&t dntl'j economy. and duralillity�lIaranteoo� 
t-henlx rOD Co. T."enton, N.J .. " M'f'rs. 

F. VAN WINKLE,Agt., 91 LlbertySt.,N. Y. 

THE COPYING PAD.-HOWTO MAKE 
snd .bow to use; with an engraving. Practical directions how to I{,reg:re the gelatine pad. and also the aniline ink 
Pltt-:�i';, th: C:;:Nittg�

e �� �ll-wc�r�gf t�l�e"I�ii:� 
Contained in �CJENTIFIC AMERICAN SUPPI,EMENT. NO. 43"'. Price 10 cents. For sale at this office and by all newsdealers In all parts of the country. 
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ii�ft��

e
B�� °l

t
��8ig�:rc��;! �,OJ���ic:f­

;i:i: ��. cf1t�lfre�af�������
r
�g� �{ 

can be produced at such low cost. The velocipede toot-power Is simply ele­gant. I can turn steadily for a whole 
day. and at nigbt feel as little tired 

.8.S if I had been walking around." Descriptive Price List Free. 
W. F. & JOHN BARNES CO., 

1999 RUBY ST .. Rocktord. 111. 

THE PHONOGRAPH.- -A DETAILED 
description ot the new and im�Ved form ot tbe pbo-
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MENT, No. 632. Price 10 cents. To be had at tbls office and from all newsdealers. .. 

PETROLEUM BOAT. DESCRIPTION 
of a petroleum motor devised by Mr. 1.enolr tor the 
propUlsion ot slDall boa to. ""lth 2 tlgures. Contalnf<1 In SCIE"TIFIC...AMJUUCAN SUPI'LEM�NT. No. 637. 
Price 10 cents"'" TO be had at this office and from all 
newsdealers. 
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STEAM PACKING 
J;loUer Coverings, MiUboard. Roofing, Building Felt, Liquit' Paints, Etc • •  , DESCRIPTIVE PRICE LIST AN1.. SAMPLES SENT FRIt& 
H. W. JOHNS MfO. 110., 87 -Malden lane, N.Y. 

INVENTORS and others desiring new artlclesmanutac­
tured and Introduced. address P. O. Box86,Cleveland, O. 

THE DEVELOPMENT OF THE MER-
curial Air Pump.-By Prot. Silvanus P.Thompson. D.Sc. 
An Interesting historical paper In which the various mer­curial air gumps ln use from earl)" times upto the present 
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ward drlvlng"pumps. �. �mblnattonfumps. V.In-
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u
�F.R�f� SUPPLEM>:NT, NOS. 6�9, 6:t0 and 631. Price 10 cents 

each. To be had at this office and from all newsdealers. 

Scientific B� Catalogue 
RECENTLY PUBLISHED. 

In�':o�:: oc:���u��nm�lglir��:�t ��J���' Wflfge 
mailed tree to any address on application. 

MUNN & CO., Publishers Scientific American. 
361 Broadwn)", New YOI·k. 

26% SAVI NG�:m lI&A.CB.:mY '&'UTOJlol:.Ja:T%C .�B.r_:K.x.aEL 
TO Thermo.tatlc Fire Alarm operated 'br. Electricity. 

.... '" Positive In 1t5 action. Easily tested. No attendance required. ��ndorsed by Under-
VV;<l writers. The J. C. MaCke)" (lo., 76-80 So. Water St., Syracuse.N. y� U.S.A. 

Address JOHN A. ROEBLING'S SONS. Manufactur­
ers. Trenton, N. J., or 117 Liberty Street. New York . 

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

THE AGE OF THE STARS. -BY 
Prot. Janssen. History of tbe dlscoverleo tbat have led to the introduction ot the doctrine ot evolution In the science of astronomy. Contained in SCIENTIFIC AMER­
ICAN SUPPLEM"NT. Nos. 630 and 631. PricelOcentll each. To be had at this office and from all newsdealers. 

SAW S Wlinted 00.(00 Sawyers SAWS s n d  l.umbermen t o  

A 
send u s  their tull address for a copy ot Em_ 

A erson's t:r" Book or "''' WS. We are first to Introduce NATURAL GAS for heating and 
W

tempering Saw .. with wonderful elfect uP-
W on Improving their quality and toughness, 

eDa.bI1D� us td reduce _prices. Address. 
S S EllIERSUN, SMI'I'H & CO. (Ltd.), 

Bea ver Falla, l'a. 

PETROJ�EUM FUEL.-AN ACCOUNT 
'biq\!'�aite��:lJri.ag}\�I��ag;,�r�rlu'g,i'g:{���Om��I�:S� 
and also of t he experience ot the Grszi_Harltzln Rail­road with coal 011 ao a tuel. Contained In ScIEN"IJ'IC 
AMERICAN SUPPLEMENT No. 61�. Pilce ten cents. 
To be had at this oruce Ilnd trom all newsdealero. 

ERIE ENGINE WORKS w:'��u;,-;�����"�,PA 
..>IATIONARY PORTABLE ACR �UL-UR""L E r--..IC'"C>!NES S'A� CNAR'V PORTA6L£ "E?T'l.-/�,- BOH_ERS 

[JANUARY 26, I8B9. 

JAMES B. EADS.-AN ACCOUNT OF 
the life and labo .. of this eminent engineer. Wltha portrait. Contalne41D SCIENTD'IO AMERICAN SUPPLE­
MENT.· No. M�. Price 10 cents. To be had at this 
office and trom all newsdeale ... 

AUTOMATIC CUT OFF ENGIN[� . ·,\-.;"c 
• F K _ T . ,  _ ;:, .. I ' .. .  " HA ' _ �;;;; "' ,  , 

B ALL ENG IN E er E RIC P I, 

TIE AMERl�AH DELL TELEPK�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 
forws 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 conseq,uenceb 
thereof. and liable to suit thl"refor. 
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� titutifit �mtritnu 
ESTABLISHED 1� 

The Bost Peplllar SelentUle Paper lD the World, , , 

This widely clreuloled and splendidly U1nstrsted 
paper Is published weekly. Every number contains slx­
teen pages ot useful lntOlmation and a large nnmber ot 
orlglnal engravings of new Inventions and discoveries. 
representing Engineering Works, Steam MaChinery, 
New Inventions. Novelties io MechaniCS, Maoutuctures, 
Chemistry ,l!:lectrlclty. Telegrapby. Pbotography, Arch -
tecture. Agriculture. Horticulture, Natural History. etc. 
Complete List of Patents each week. 

Terma of Subtlcrlption.-One copy ot the SCIEN­
TIll'Ic A�IERIOAN will be sent Cor om II� numbers­
postage prepaid. to any subscriber In the United States 
or Canada, on receipt ot three dollllra by the pub­
IIshers; six months, '1.00; three month., $1.00. 

CIql>a<.,-SDeeiaI.rate .. tor several �,�t& Post 
Masters. Write for partIculars. 

The oat est way to remit Is by Postal Order .Dratt, or 
ExpressMoney Order. Monoy caretully placed Inside 
ot envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but Is at the sender'. risk. Ad­
dress all letters and make all orders, draftll, etc., pay· 
ahle to �'t:7'NN � CO •• 

361 Broadway, New York. 
• 

T�::m 
ScientUic American Supplement. 

THE KODAK CAMERA DELAFIELD'S PAT. SAW CLAMP 

This Is a separate and distinct publication trom 
THK SCIENTIFIO AMERICAN. but Is unl10rm therewith 
In size. every number containing sixteen large pages tnll 
of engravings. many ot wblch are taken trom toreign 
papero, and accompanied with translated descriptions • 

TH" SCIENTIFIC AM �RICAN SUPPL&MENT Is published 
weekly, and InClude. a very wide rsnge ot contents. It 

OF DISTRIBUTION OF presentB the most recent papers by eminent writers In 

tory 
Morocco 

mers,in han  s o m e  s o l e - l e a t h e r  case. loaded for 100 pictures. 
see SCI. AM .• Sept. 15. '!!s. 

Price, 8��.00. Reloading, s�.oo. 
The Eastman Dry Plate & Film Co. 

Rochester, N. Y. I I S Oxford St., London. 
Send for ropy of Kodak Primer with Kodak Plwtograph. 

GUILD It, GARRISON 
B::Et..OOK.IaY:tV. :tV. Y •• V. S • .A.. 

Builders of Steam Pu lllP8 for L1yUidS or Semt-Ilquids. 
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Aaltator8. Conden .. er8 for Pans, Enlline., Steam Pnmps, Vacnum Appal'arn!!, ele. 

PATENTS. 
MESSRS. MUNN & CO .• In connection with the publl' catIon of the SCIENTIFIC AMERICAN. continue to ex­amine Improvements. and to act as Solieltoro of Patents 

for Inventors.. . . , 
�,�:n!::� ���n':::vt,!'e�n��a�..{�Wtr.se 
preparatIOn of Patent Dra.win�B, Specifications, snd the 
g:i:�.t�ll�d! !gSI��;�?:; Jg�Dr:t;�t�"i�e:�eJl��e: 
�gr �������?2b�ia?'.iJ\:;:e:;����I��:;;:ri�:.tBa�oPi����� 
on lnfriml'ements of Patents. All business int.rusted to them is done with special care and promptnes8, on very reuonable terms ' " , A pam&hlet sent tree of char.,e. on application. con-
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Design8, Patents, Appeals, Reissues, InfringementS, As­
lIignments, Rejected Cases. Hints on the Sale ot Pa­
tents. etc. We also send. '/t'tMJl .�, a SynopSIS ot l!'orelgn Pa. 
tent Laws, showing the co.t and method ot seCuring patents In all the

�
rlncl

�
al coUntries of the world. � 

MTll1N & 0iIlll :�:'·N:! f:.ten,a, 
IIRANCH OllT1CJl:S.-No. 622 and 624 F Street. P .... 

OIUc Bulldln/!. near7tb Street. washln.,wn. D. C. 

all the prinCipal departments ot Science and the 
Useful Arts. embraclllg Biology. Geology. Mineralogy, 
Natural History, Geo"raphy, Archmology. Astronomy, 
Cbemlstry, ElectriCity, Llgbt. Heat, Mecb&nlcal Engi­
neering. Steam and Railway lllngineerlng, �Ilning, 
Ship Building, Marine Engineering. Photogruphy. 

Themoatlluccessful Lubricator Tecbnology, Manufacturing Industries, 88n1tary En­
for Looae Pulle)"a ill uae. I glneerlng, Agriculture. Horticulture, Domestic Econo­VAN DUZEN'S PATENT l my, Biography, Mediclne.etc. A vast amvunt ot tresh LOO

. 
SE PULLEY OILER. and valuable Information obtainable In no other pub. 
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years. PricesveryreaSOD8bre. Every TIuJ most imP6l1ant Engimerittll Works, Mechanloms. 
�Ci�o�

c
Wg.�1l;�h8��t f�:.e our and Manufactures at home and abro&d are illustrated 

V AN I;>UZEN & TIFT, Cincinnati, 0 and described In tile SUPPLEMENT. 
__________________ .____________________________ Price for the SUPPLEMENT tor the United States and 

THE INTERNATIONAL CYCLOPEDIA 

Canada. $5.00 a year, or one copy ot the SCIENTIFrcAM­
ERICAN and one copy ot tbe SUPPLEM"NT, both mailed 
for one year tor $7.00. Single copies 10 cents. Address � and remit by postal order. express money order, orchael<. 

MUNN & Co., 361 Broadway, N. Y •• ",?;, PllblisbersSCIKNTIFW AMERICAN. 
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La,test in the Order of Time, but First in the Order of Excellence. 

FX'VE EX>XTXO:N"& X:N" PX'VE Y"E.A.�&. 
BIIlTTER than anl words of praise trom us are t)le testimonials ot3lSlate bulte1j8 ot the INTERNATIONAL 
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SUCH IS THE INTERNATIONAL CYCLOPEDIA. The M'.� '" �'''.'''tered, to bt/i6j 
th6Lc"",er � o_ •• el of.t,_d til .. Belioolm<Hter go ... to .01&001 to it. 

SOLD ON EASY MONTBJ.Y PAYMENTtI.� DODD, MEAD & COMPANY, Publishers, 
,Alren,.wauted,ancllroodcommlB.oupali. 5 163 BROADWAY, liEW YORK. 

© 1889 SCIENTIFIC AMERICAN, INC, 
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Building Edition. 
THE SCIENTIFIC AMERICAN ARCHITECTS' AND 

BUILDERS' EDITION Is Issued monthly. 12.50 a year. 
Single copleo, 26 cents. Forty large quarto pages, equal 
to about two hundred ordina1"Y book pages; tormlng a 
large and splendid Magazine of Architectllre, rich­
ly adorned with elegant plates in eelors, and with other 
line engravings; illustrating the most Interesting ex­
amples ot modern Architectural Constrnction and 
allied subjects. 
A special teature Is the presentation In each number 

ot a variety ot the latpot and beat plans tor private resi­
dences. city and country. Including thOOle· ot very mod­
erate cost 88 well as the more expensive. Drawings In 
perspective and In color are given, together with tull 
Plans. Specill.cat!ons, Sheets ot Detalls, Estimates, tote. 

The elegance and cheapness ot this maitnlflcent work 
have won tor It the Lora-eat Ch'culatiou ot any 
Archl<ecmraI publication In the world. Sold by all 
newsdealers. 12.50ayear. Remlt to 

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

PRIN'TIN'G INKS. 
T' lIB" Scienti1l.c American" is 'Printed with CRAS. EN1W JOHNSON &; CO.'S INB:. 'l'enth and Lom. bard StI., PhIJa., and '7 Rose St., opp. Dwwe St., N. Y. 
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