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The above are charJles per a.gate hne -about eight 

words per line. This notice shows the width of the line, and is set in agate type. ll;ngravings may bead adver .. tisement8 at the same rate per aJlate line. by measure
ment, as the letter press. Advertisements must be 
received at publication office as earlyas Thursday morning to appear in next issue. 

JENKINS 

We ,"aIle a �pecinlty of 
Hard RubberPumpValves 

For Hot Water, Oils, and Acidsl alsl) for very high pressures. 
Accept no pump valves as Jenkins 

or Jenkins Bros., unless stamped like C!It. { 11 John Eiltrt"et, New York. 
1 05 Milk Street, HOMO Da 

BROS 21 North 5th li'treet. Phlla. 
I 34 Dearborn St. .. eel, ()hlcop_ 

ELECTRO MOTOR. SIMPLE. HOW TO 
mllke. ByG. M. Hopkins.-Descrlptionof a small electro 
motor devi!oled and constructed wIth a view to assisting amateurs to make a motor which mbrht be driven with advantage by a current derived frum a battery, and whicb. would have sufficient power to operate a foot 
lathe or any machine reguiring not over one man power. With 11 figures. ContalDed in SCII!}NTIFIC AMEllTCAN 
SUPPU;M"NT. No. 6�1. Price 10 cents. To be had at this office and from all newsdealers. 

STEEL B.A.LLS. 
For Anti-Friction Bearings, of 
Best Cn .. t Steel. Hardened, Grnuotl, nod Burnished, from 
3-16 In. to 2 in. diameter. 

In quality and density of metal. in uniformity of temper, nnd in ac· 
curacy and nicety of finish Warrant· ed unequaled. 

ur Samples and priceiJ on applica
tion. 

ICE-BOATS - THEIR CONSTRUCTION 
aDd management. With working drawings, dr-tails, and 
��s����d�. f�:ew:g�:��1�Bre8r�g;:��rli��g�a� uspd on the Hudson river in winter. By H. A. Horsfall, 
M.E. Contained in SCIENTIFIC AMEHICAN SUPPLE .. :AlENT,I. The same number also contains the rules and 
regulations for the formation of ice·boat clubs, the fail. ing and mar.agement of ice.bonts. Price 10 c(>nts. 

THE KODAK CAMERA 
e8 100 llltiit nlltnneous tures by simply pressing a button. Anybody can use it who 

can wind a watch. No focuslng. 
No tripod. Rapid Rectilinear 

��v'l�g o���\��
ra

�!,� be u&ed indoors. 
Division of Labor -Operator can finish his own picture�, or 
send them to the factory to b� finished. Morocco covered Ca
mera, in h a n  d so m e s o l e-l e a t h e r  case. 
loaded for 100 pictures, 

see SCI. AM., Sept. 15, '88. 
Price, S2li.00. Reloading, 82.00. 

The Eastman Dry Plate & Film Co. 
Rochester, N. Y. 115 Oxford St., London, 

Send for -ntP1I oj KOOLlk Primer wtth Kodak Plwtograph. 

leNARDS OIL ENGINE 
The �afest, M08t Economicn I, and l\'lost COllvenient Engille. No Boiler. DO Steam, no Coal, nO Ashes, no Danger, 
no Extra Insurance, no Engineer, and next to no Attendance. Started instant

ly with a matcn. Speed and fuel completely regulated by the Itovernor. All expense cea�es when the e
jl

ine 
8�ilAVffr:GHpt�l�tr CJ.: . Sole Manufncturers, 
Binghamton, N. Y., U.�. A. -----

A FIVEFOLD COMET. - DESCRIP-
tion and Illustration of the remarkab1e comet of Jan· uary,1887, which was divided into five, probably through 
the disturbing effect.s of the sun. Contained in SO[
EN·/·,FIO AMERICAN SUPPL>;MENT. No. 6a3. Price 10 cen t.. To be had at this office and from all newsdealers. 

OTTO GAS ENGINES. 
Over 2li,OOO Sold. 

Horizontal ..... Otto ... Gas Engines. V!'rtical ........ 0tto .... Gas Engines. 
Twin Cylinder .. Otto .... Gas Engines. 
Oombined ....... Otto" j �;J ��f,!�:.

s 
COmbi.ned . •. . . .. Otto .. �:rl���!r::�s 

ono GAS ENGINE WORKS, 
CHICAGO, PHILADELPHIA.. 

. New York Agency, 
IS Ve�ey Street. 

ARCHITECTURAL DESIGNS. ELE-
ments of.-Two lectures by H. H. Statham. Treating of 
arc-hitecture 88 an intellectual art, wb.ose aim is to ren-
��reb:Hft����a�b�f{:' ��o���i:�t r���Q?ea��ril ���ll��: 
trations. i. ontPined in :::'OIE'\"TIFIC AMERICAN SUPPLE
MENTS. Nos. 633 and 634. Price.l0cents each. Tobe 
obtained at this office and from an newsdealers. 

PATENTS. 
MESSRS. MUNN & CO •• in connection with the publi' 

catlon of the SCIENT[FIC AMERICAN. continue to ex
amine improvements. and to act as Solicitors uf Patents for Inventors. 

In thIS line of buslness t.hey have had jOYty.Q1tf> yean experience. and now nave u.nequaled facilities for the pl·eparHtlOn of Patent Drawings, Specifications. and the 
p.rosecution of A pplicationQ for Patents in the United 
8tRtes, Canada. and }i'oreign COllntries. .\1 essrs MUDn & Co. also att,end tP the preparation of Caveats. Copyrights for Books. LabelS, Reissues. A sshz-nments. and Reports 
on Infrinllements of Patents. A II business int.rusted to them is done with Fopecial care and promptness, on very 
reasonable terms A pamphlet sent free of charge, on applicatlOD. con
taininJl full information about Patents and how to pro
cure them i directions concerninJl Labels, CopyrijZhts, 
DeSigns, Patents, Appeals. Roissues. InfrinJlements, As
sbrnments, Rejected Cases. Ilints �m the Sale of Pa .. 
tanto. atc. We also send. f'l'eeoj cha'l'ge, a SynopsIs of �'oreign Pa. tent Laws, showin�' the CORt and method of secniing 
patents in a11 the principal countries of the worJd. 

MIJNN 6< CO., SolleUora of Palenl., 
361 Broadway. New York. 

BRANCH OFI'ICKS.-No. 622 and 6:U �' Street, Pa
ollie Bnlldlnl{. � 7th Street, W8IhIngroJl, D. 0. 

$titutifit l\tutritl1u. 

��STAN�,"!�P.lq9.L CO. 
MANUFACTURERS OF 

The Celebrated Chaplin Try and Center bquare, Standard Steel Rules, 
Steel Caliper Rules, Universal Bevels, Caliper Gauges, Improved 

Surface Gauges, Bevel Protractors, Depth Gauges, Screw 
Pitch and Center Gauges, Hardened Steel8quares, 

Graduated Steel Squares, Spring Calipers, 
Pliers. Straiglit Edges, etc., etc. 

WRITE FOR ILLUSTRATED CATALOGUE AND PRICE LIST OF FULL LINE. 

E:_ VV_ JOE::NS:J 

Asbestos Sectional Pipe Covering 

A Non-Conducting Covering for Steam and Hot Water Pipes, Boilers, etc. 
READlI.v ATTACHED OR REllIOl'ED BY ANY ONE. 

�. �. J'Oh.:D.8 J.\I.£a:D.'U.�ac't'U.r:ln.g CO%D.pa:D.Y, 
SOLE MANUFACTURERS OF 

H. W. Johns' Asbestos Roofing, Bnilding Felts, Fire-Proof Paints, I.iqnid Paints, etc. 
fD Malden Lane, New York. CHICAGO. PHILADELPHIA.. LONDON. 

THE MODERN ICE YACHT. - BY 
Geo. W. Polk . .A new and va]uable paper. containing 
����lEli��tig�\g������ :�� ��:t�������s I��ry

t
!trsQgf the latest, must approved forms. Illustrated wit.h en

gravings drawn to scale, showing the form, position, and arrang-emeut of all the parts. Contained in SCIENTIFIC AMEnICAN �UPPLEl\IENT. No. 6-..!4. Price 10 
cents. To be had at this office and of all newsdealers. 

SECTIDNAL. �DU1:"DTRIiS INSULATED AIR.. I",:"n..t 

Scientific B� Catalogue 
ltECENTLY PU BJ.ISHED. 

Ournew catalogue containing over 100 pages, includ
ing works on more than fifty dillerent subjects. Will be 
mailed tree to any address on application. 

MU�N & CU., Publishers Scientific American, 
361 BI'oadway, "ew YOl'k. 

THE ARCH.-ABSTRACT OF A PA-
per by Chas. Richardson, in which are discussed the statics of this elementuy architectural form. With 
6 figures. Contained in 8CII�NTIFIC AM1�RICA:,{ Sup
PL·EMI';�T, No. 635. Price 10 cents. To be had at this office and from all newsdealers. 
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THE COPYING P AD.-H OW TO MAKE 
and how to u�P; WIth an engraving. Practical directions how to prepare the gelatine pad, ar.d also the anLine ink by which the copies are made; how to apply the written 
be����itgea�� �����!��;Ib

o
At;i�iS���O�\��/;/E�:N�.t��: 

43�. Price 10 cents. l1"'or sale at this office and by all newsdealers in all parts of the country. 

at Factory Price�y A. . ·Walwul'th ConstrueCo., Boston; Henry 'rhos . •  T. Bell & Co., 
Kendall & Co., 

Kennedy . Baur, 

� .. �� HARRISON CONVEYOR! 
Ha!�g Grain, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds,&'c. 
����.I BORDEN, SELLECK & CO.'{Ma���':,rs.lChicago, ilL 

TRAMWAY, COMPRESSED AIR.-DE- [ THE CUSHMAN KEY DRILL CHUCK. 
scription of a TramwaI: recently constructed between This is an improvement over 
Vincennes and Ville Evrard, and the rOllin� stock of I aU other chucks of its class 
:t���. iMIgp2eR:�r�i ��Jt��� 1� '§O('TE�i�;io l\f[E�I� : and is ����I�u������d. 

PRICE 
CAN SUPl'LEMENT, No. 63,.. Price 10 cents. To be No.1. 2 in. 0 to � in. $6.50 had at this office and from all newsdealers. i No.2. 2% in. 1-04 to % in. 8.00 Sold by the trade and Manu. 

factured by THE CUSHMA.N CHUCK Co., Hartford, Cunn. 
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SY�AL��[ M�ll[��lt I��� W��KS 
W B BURNS PRopn 

THE AMtRI�AN �ELL TELEPH�NE ��I 
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 not furnish
ed by it or its licensees responsible for such 
unlawful use. and all the consequence!i 
ther eof. and liable to suit therefor. 

ERIE ENGINE WORKS 
CLEVELAND II< HARDWICK, 

WALNUT STREET, EAIE,PA 
STAT10NAR'Y, POp.iAeL.E , SE!VlI
PORTABLE,COMBI NE D ,AGRIC1J L TURAl 
ENG I NE S. ST ATIONARY, PORT 
ABLE.VERTICAL BOILERS. 

INV EN TORS and others desirin� new articlesmanufactured and introduced, address P. O. Box86t Cleveland, O. 

U
NTERN SLIDES Micro.capes, �·.lest:Op"'. 

Sp�ctacle8J BarOOl.etera. 
Field Glmlfles Photographic Outfit8 for Amaff!Ur&, d:e. 
W. H. W AJ.M�I.EY & CO.,. Philadelpbia, PL 

nluB. price list free. Send for Special Bargain List&. 

T:E:E 

$ Citutific �tuttican 
ESTABLJSHIlD 1�46. 

The lIIost Popnlar SeleutIfie Paper in the World. 

Only 83.00 0. Year, inclndinll' Postage. Weekly. li2 "nmbers n Year. 
ThlK widely ci .. culnled and splendidly Illustrated 

paper is pub ist.rd weekly. Every number contains six
teen pages of useful infOImation and a large number of 
original engravings of new inventions and discoveries. 
repreRenting Engineering Works, Steam i\1 Hchinery, 
New Inventions. Novelties in MechaniCS, M8Dufactures, 
Cbemlstry, Kleclricity, Te egrapby. Pbotography. Archi
tPcture, Agriculture, Horticulture, Natural HiSTory, etc. 
Oomplete List of Patents each week. 

Tenlls of Snh.crlptioJl.-One copy of the SCIEN. 
TIFIC A "ERICA N will be sent for one Jil'Al'l'-ll2 numbers
postage prepaid. to any subscriber il! the-United States 
or Canada, On receipt, of th ... ·e dol lin' .. by the pub .. 
lisbers; six months. U.50; three months. U.OO. 

Clubs.-Special rates for several nameAt and to Post 
Masters.' Write rOO' part'.culars . 

Tbe safest way to remit is by Postal Qrder. Draft, or 
Express Money Order. 1II0nHY carefully placed inside 
of envelopes, securely sealed, and correctly addressed. 
seldom goes astray, but is at the sender'S risk. Ad
dress all letters and make all orders, drafts, etc., puy .. 
able to 

�'O'NN & CO., 
361 Broadway, New York: 

• 

T�E 

Scientific American Supplement. 
This Is a separate and distinct publlcatfon fJ;om 

TRIC SCIENTIF[O AMERICAN. !Jut is uniform therewith
In size, every number containing sixteen 1arge p�ges full 
of engravings. many of which are taken from foreign 
papers, and accompanied with translated descPiptj,onB. 
THE SCIIU,TIF[C AMI£RIC.AN SUI'PL�;Ml(NT is publisbed. 
weekly, and includes a very wide rang-e of aontents. It 
presents the most recent papers by eminent writers in 
all the prin31pal departments of �cieuce and the 
Useful Arts. embracing Biology. GecloltY, Mineralogy, 

1 :T Natural History G-eof;(raphy, Archreology. �Btronomy, 
TOXICOLOGY, PRESENT �OSITIO� Cbelliistry, ElectriCity, Light Heat, llechanical Engl. 

FOJ\tMIt,��ti�1't., ��rTh!���AR�°f,8J�fr�'J MFG. co., 910 Webst.er Street. Oakla nd, California. 

HEATING CITIES BY STEAM.-AN 

:��e��,t�e�r8;:s blf �h�it�:l��lin1�af?ytc�I�;J1�sA�s�;i�r 
steam system. and givlDg a description of the work of 
the New York �team Compllny. Lontaineil in SCIENTI_ FIC AMEIttCAN SIJPPLEME"T, Nos. 63" and 640. Price 
10 cents eacb. To be had at this office and from all 
newsdealers. 

�·it-t'hal'iu�te·r�fA;g{�)�sFt�ft·':��'bl:��?�t�:r1� neering. Steam and Railway) E�ineerin�� ,.)Iining� 
minute quantities !n 1m.sf. morte�n �ases b� the presen� I Ship .Building. 1\1 arine En�illeering, PhotQgr:lphy. 
W5��������:,s�o.C.¥��r.lnt��� ioC�::t!�FITo 

A�E��.Aat �eChn?lOgy, �t1nufacturing Industries, Sanitary En .. 
this office and from all newsdealers. 

I 
glnee

. 

rmg. Agnculture. Horticulture, Domestic Rcono
my, Biography, Medicine, etc. A vast amount of fresh 

PATENT and valuable information obtainable in no other pub· 
JACKET KETTLES, liC;��O;;;ost important Engineering Works, �lech"nl.D1s, 

Plrun or Porcelain Linp.d. Tested to 100 lb. and Manufactures at home aDd abrQ&d are illustrated pressure. ii'f�fi�
rB�itii & CO., and described in the SUPPJ.EME�T. 

614 and 616 Market St .. Philadelphia. Pa. Price for the S"Pl'LEMENT for Ihe United States and 

THE INTERNATIONAL CYCLOPEDIA 
Oanada. $5.00 a year, or one copy of the SCIENTIF[(' Alii. 
EHICAN and one copy of the SUI'PLIr.MIr.NT, both mailed 
for one year for ' •. 00.· Single' copies 10 cents. Address 
and remit by postal order, express money order, or check. 

[f ilIUl"N & Co., 361 Broadwny, N. Y., 

Latest in the Order of Time, but First in the Order of Excellence. 
PX'VE EXlXTXON'& XN' PX'VE "Y'E.A..�&. 

BETTER tban any words of praise from uSllre the testimonia.!s of 315 late buyers of the INTERNATIONAL wh���v�: �rsv1l��t g����shee�i£�ee��i���;si�r7��uifri�:,it�egrI�rJr��;�t�!tb�g:,t ci.h:li�i�I������!AL 
SUOH'1S THE lNTERN4TIOIVAL OYOLOPI!)DIA. The Ministe .. is minillfe .. ed to 'by it; 

the Lawye .. takes counsel of it. and the Srhoolmaste .. goes t.o school to U. 
SOLD ON EASY MONTHI.y }>AYM ENTS. � DODD, MEAD & COMPANY, Publishers, 
Atreus. waDle" aud lI'ood cOJIIJIIlllllloD.pald. � 733 BROA.DW A. Y, NEW YORK. 

© 1889 SCIENTIFIC AMERICAN, INC 

Publisbers SCIENTIFIC AMEItICAN. 
• 

Building Edition. 
THE SCIENTIFIC AMERICAN ARCHI'/'ECTS' ,urn 

BUILDERS' EDITION is Issued monthly. '2.50 Ii· year. 
Single copies, 25 cents. Forty )urge quarto pages, equal 
to about two b undred ordinary book pages; forming a. 
large and splendid lllagazinp- of A "chireclllrp, rich. 
ly adorned with elegant plates in colors, and with other 
tine engravings j il1ustrating the most intereBting ex
amples of modern Architectural Construction and 
allied subjects. 

A special feature is the presentation In each number 
of a variety of the 1atf'st and best plans for private resi .. 
dence�. city and country, including thol:le of very mod
erate cost as weH as the more expensive. DraWings tn 
perspective and in color are given, to�ether wttb full 
Plans. Spec:ftcations, Sheet.s of Details, Estimates, etC. 

The elegq,nce, and cheapness of this rnaAnificent work 
have won for it the J JII rr.retiit Ci I'clllniion of any 
Archltecmral publication in the world. Sold by aU 
newsdealers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 
361 Broadway, New Yor� 

PRINTING INKS. 
THE .. Scientific. American" i. printed with .OHAS. 

ENEU JQHNSQN 8r, 00'. 'S INK. Tenth and Lom
bard Ste., Phila., and �7lto.e St., opp. Duane St., N. T. 
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