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'l1he above are charges per ag-ate hne-about eight 
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RIDE CYCLESI 
VICTORS ARE BEST! 

1citnfifit 1\mtritlu. 

BiCycles, TriCycles, ann Safeties, THE COPYIN G P A D.-HOW TO MAKE 

HYATT FILTERS. Send for free illustrated 
Catalogue. 

Overman Whee� Co., Makers, 
BOSTON, llIAS�. 

-------------------
'l'HE MODERN ICE YACHT. - BY 
Geo. W. Polk. A new and valuable paper. containing 
full practical direction!' ann specifications for the con­
strnction of the fastest and best kinds of Ice Yachts of 
the latest, must appruved forms. Illustl'ated with en­
gravings drawn to scale, showing- the form, position. 
and arrangemeut of all the p 
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ntained in SCIEN- \ 
TIFIC A}\IEHI('A� �UPPLK'IENT. No. 6'.!4. Price 10 
ceuts. To be had at this office and of all newsdealers. 

THE ARMSTRONG MFG. CO. 
BRIDCEPORT, CONN. 

WATER, GAS AND S'l'EAlY FI'l'TERS' TOOLS. 

Stocks andDiesfnl·l]ipt�. Holts, and B)'ass Pipe, 
W)'enches1 lllipe Vises, IJipe Cuttel's, etc. 

Catalogues sent free on applicatlOn._. 
_______ _ 

ELECTRO MOTOR. SIMPLE, H OW TO 
mnke. By G. 1f. Hopkins.-Descriptionof a small electro 
motor devi�ed and constructed with a view to assisting 
amateurs to make a motor which might be driven with 
advantage by a current derived frum a battery. and 
which would have sufficient power to operate a foot 
I:lthe or any machine requiring not ovel' one man power. 
,nth 11 figures. Contained in ScmNTIFlC AMEHICAN 
3npPLb:)IENT. No,64-1. Price 10 cents. To be had at 
this ufiice and from all newsdealers. 

and how to use; with an engraving. Practical directions 
how to prepare the gelatine pad, ar.d also the aniline ink 
by which the copies are made; how to apply the written 
letter to the pad; how to take off copies of th e letter. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 43S. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 
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tory? If you wish to avoid annoyance, 
INSIST on bavi ng Jenkins Bros, Valves. 
Accept no valves as Jenkins Bros. un .. 
less stamped with our H Trade Mark" 
like cut. 

JENKINS BROS. 
11 John Street, New Y Ol'k. 

lOu Milk !Street, Bo�ton. 
21 North 5th Street, Phlln. 

64 Dearborn Street, ()hlcaco. 

VELOCITY OF ICE BOATS. A COLLEC-
tion of interesting letters to the editor of the SCIENTIFIC 
A)lIERICAN on the question of the speed of ice boats, de� 
monstrating how and wby It is that these craft sail 
faRter than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in SCIENTIFIC 
AMERICAN S(TPPLEl'IIENT, No. 214. Price 10 cents. To 
be had at this Office and fromall newsdealers. 

Scientific B� CatalOgue 
UECENTLY PUJJI,I�HED. 

Our new catalogue containing- over 100 pages, includ­
ing works on more than fifty di1ferent subjects. Will be I mailed tree to any address on application. 

lllUNN & CO., Pqblishers ScientifiC American, 
361 Jh'oa(lwuy, New YOl·k. 

ERIE ENGINE WORKS w����;�����i';.�R�/' 

The Ii'ranklin Institute of Philadelphia has awarded 
The Scott Le·gacy Premium llledul to this Com­
pany for the adaptability of their systetn to the 
P,u'ification of Wate)' �upplies of Cities. 

LONG BRANCH, NEW JERSEY, 
NEWPORT, RHODE ISLAND, 

ATLAN'l'A, GEORGIA, 
and over � cities an(1 towns have adopted this 
system. which is the only successful legitimate one. 

We have suits against the National,Jewell, and other 
Companies who infringe our patents. 
HYATT PURE WATER COMPANY, 

18 COI't1umlt Street, New Yol'l. City. 

SY�A���[ MAll[��lt I��� W��KS 
W B BURNS PllOpTR 

THE AMERI�AN BELL TELErH�NE ��. 
95 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
granted to A lexander 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 
unla wful use, and all the consequencelj 
thereof, and liable to suit therefor. 

SORGHUM SU GAR INDUSTRY, PRO-
gressof.-Abstract of a reportby Prof. E. B. Cowgill. OIl 
the operations of the Parkinson Sugar Works at Fort 
Scott, Kansas. with an outline of the processes of �.r­
ghum Sugar Making. With 2 figures. ContaIned in SCI .. 
l·;NTIFlC AMEHICAN SFPPLEMEl\'T. NO. 633. Price 16 
cents. To be bad at this office and from all newsdealers. 

$ titntifit �mttitan 
ESTABLISHED IS46. 

The !!lost Popnlar Stlentifill Paper in the World. 

Only $3.00 a Yen,', includinll' l'ostage. Weekly. 
;)2 Numbers n Year. 

STEEL BALLS. 
Fo)' Anti .. Friction Bearings,ot 
Best Cast �teel. Ha)'dened, 
Gl'UU1Hl, nud BUl"llished, from 
3-16 in. to 2 in. diameter. 

In quality and density of metal, 
1 in uniformity of temper, Hnd in ac­
curacy and nicety of finish warrant­
ed unequaled. 

STATIONARy-POATABLE-AGR,CULTURAL - ENG I N�5 
STATIONARY-PORTABLE - VERTICAL - eOI1...E Fe S Thi .. widely cio'culrlled and splendidly lllustrated 

THE FL OW E R I N  D U S TR Y OF I H ARGREAVES' THERMO _ MO TOR.- . paper is published weekly. Every number contains six. 
Grasse.-A paper by Mr. F. W. Warrick, describing tbe , Full description of this new apparatus and explanation! teen pages of useful Infolmatlon and a large number of 
�ethod of extracting perfum�s fr.o� ft��ers as prac- � of the theor:f upo� whiph i� i�, �ased. TIlustrated w�th original engravings of new inventions and discoveries. £Iced at Grasse, Franc�. CO!ltaIned I� �CIE!,\TIFIC AMER· '16 figures. Contalped In. SCI LNT lF I C AMERTCAN S(,�- represelltinp: Engineering Works Steam l\h'IChinery. 
t���ti�rsp��:��d �i�m6�i1tim�:J�ili�s�

ents. To be 6Ji�����f�0
0� ����w�i�J�i�nts. To be had at thIS New Inventions. Novelties in Mec�aniCS, Manufactures, 

Chemistry Electricity, Telegrapby;Pbotography, Archi-

t:F Samples and prices on app/ica­
ti(m. 

Simond's Rolllng'Machlne Co.,Fltohburg,:Ma ••• 
-----�-.----� . STA N 0 A R 0 TO 0 L C O. tecture, Agriculture. Horticulture, Natural History, etc. 

Complete List of Patents each week. 
Tel'lus of Sub8c)'iption.-One copy of the SCIEN_ 

TIFIC A:-'lERICAN will be sent for one year-52 numbers­
postage prepaid. to any subscriber ill the United States 

TO BUSINESS MEN. .A. T:E3:0L. �.A.SS. or Canada, on receipt of tl",.,e doll .... 8 by tbe pub-
MANUFACTURERS OF lishers; six months, $L50; three month_, $1.00. 

The value of the S{,lE�'l'Hr'IC AMERICAN as an adver­
tising medium cannot ue overestimated. Us circulation 
is many times greater than that of any similar jour_nal 
now published. It goe� intu all the States and '1 'errlto­
ries, and is read in all the prinCipal hbrarips and readiIJ.g 
rooms of the world. A business man wa.Jts something 

The Celebra�ed Chaplin T,:y and Center 8quare, Standard Steel Rules, Club •• -Special rates for several names, and to Post 
Steel Callper Rules, Dmversal Bevels, Caloper Gauges, Improved ,Masters. Write for particulars. 

Surface Gauges, Bevel Protractors, Depth Gauges, Screw i The safest way to remit is by Postal Order. Draft, or Pitch and Center Gauges, Hardened Steel Squares, ; Express Money Order. Monny carefully_ plHood -inside 
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Graduated Steel Squares, Spring Calipers, 
Pliers, Straight Edges, etc., etc. of envelopes. securely sealed, and correctly addressed, 

WRITE FOR ILLUSTRATED CATALOGUE AND PRICE LIST OF FULL LINE. seldom goes astray, but is at the sender's risk. Ad. 
advertises in the SCIEXTH'IC Al\lEI-HCAN. And do not 
let the advertising agent int1uence you to substitute 
some other paper tor the SCIEN'fU'IC AMERICAN. when 
selecting a list of publications 1n- Wlllcn yuu deClde It is 
for your interest to advertIse. This is frequently done. 
for the reason tnat tne agent gets a larger commisSion 
from the papers having a small cIrculation th"'n is allow .. 
ed on the SCIENTIFIC AMERICAN. 

}"or rates see top of firl!t colUmn of this page. or ad .. 
dress 

MUNN & CO., Publisllf'rs, 
___ � ____ 3�6�I=- llroudwuy, l\iew York. 

THE KODAK CAMERA 

This material is composed of the well-known mineral Asbes-
tos, combined with water and acid proof ma.terials, molded 
and pressed into almost any de- sired shape and then vulcanized 
It is superior in many respects to other material:;. of a �imilar 
nature on account of its resist- ance to heat. acid. and alkalies. 
and as a non-conductor of elec.. tricity. For electrical plates, 

rings, washers, accumulator cells, etc., it is unsurpassed. 

H. 

H. W. JOHNS MANUFACTURING CO. 
87 J.\4:a1.d.e:n. x..a:n.e, JSre� York., 

SOLE MANUFACTURERS OF 
w • .Johns' Asbestos MIJlboard, Shealhlngs, 
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: Paints, Liquid Paints, Asbesto8 
Bundln� FeU_, Flre-ProoC 

Roofing, etc. 
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hs Shepard's New $60 Screw· Cutting Foot Lathe ICE-BOATS - THEIR CONSTRUCTION 

�O�!';fct {�t:ici6;:' an and management. With working drawings, drtai)3, and 
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er8t�\�e8 on M.E. Contained in SCIRNTIFIC AMEHICAN SUPPLE-send them to the fac.. !l-IENT, 1. 'l�he same number also contains the rules and tory to bp finished. payment. regulations for the formation of ice-boat clubs. the sail. 

mr:�:,
o
i<;

0
h
c
���r;��

a
� ! � fo�

e
R�!���

t
6�OX�t's��s�

utfits 
ing and management of ice-boats. Price 10 cents. 

s o l e - l e a t h e r  case. - Address H. IJ. �HEPAII.D, 
loaded for 100 pictures, AG E N 'J" 11 see SCI. AM., Sept. 15, '88. 134 Eft st �d �t .. eet, 

P)'ice, $25.00. Reloading', $�.OO. Cincinnati, Ohio. 

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

Send jor copy of Kodak P'rimer 'u/·ith Kodak Photograph. 

INVENTORS and others desirin� new articles manufac­
tured and introduced, address P. O. Box 86, Cleveland, O. 

PNEUMATIC DYNAMITE TURPEDO 
(Jun.-An exhaustive account of this new weapon and 
of the experiments made with it; along with a descrip­
tion and i llustration of :1 proposed dynamite cruiser. 
with 6 figures. Contained in SCIEXTIFICAME1<lCAN SUP­
PLE�lEN'f, No. �)9a. Price 10 cents. fro be had at this 
office and from all newsdealers. � �-=-E 11. CL�NO FINE GRAY IRON ALSO STEEL ALL � CASTINGS FROM SPECIAL ERN'.; 

�-D--EV FINE llNNING J� pp.. 11 
FINISHING. NNING «:: J rtfOt.4�EHIGH AvE If< AMERICAN 5T. PHILA ANa 

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

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

In thIS line 01 bmnnes� they have had forty-ott(! years' 
experience. and now Have unequ,aled jaciHties for the 
preparatIOn of Patent Drawings. :r; pf>dtlcatior:s. and the 
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Co. also attend t(l the preparation of Caveats, Copyrights 
for Books. LabelS. Reissues . .A ssignments. and Reports 
on Infringements of Patents. All business intrusted to 
them is done with flpecial care and promptness, on very 
reasonable terms 

A pamphlet sent free of charge. on applIcatIOn, can .. 
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DeSigns, Patents. Appeals. Rpissues. Infringements, A8 .. 
signments, Rejected . Cases. Hints on the Sale of Pa .. 
te�t:, :l�� send .. tree of cha,.ge. a Synopsls of lforeign Pa­
tent Laws, showing the CORt and method of securing 
patents. in all the principal countries of the world. 

S TR ESS ES IN CAST IRON AN D 
Steel, an Investigation lnto.--By Gen. Nicholas "Kala_ 
koutzky. An important and exhauBtive paper upon this 
subject,. 1. Determination of the inftuence of internal 
stresses on the strength of materials. II. Method of 
determining internal stresses and the general urrange­
ment of the work. With 6 figures. Contained in SCIEN­
TIFIC AMERICAN SUPPLEM"NT, Nos. 633 and 634. 
Price 10 cents each. fro be had at this office and from 
a11 newsdealers. 

GUILD It, GARRISON 
B:El..OO:&:LY:LV. :LV. Y •• U. S • .&. 

ii��'�IT:a�� 11:�::I�Ul��l'::i:�: tr1?�ZS 1�;·i::i.i:I���ct;; 
� �it��!�.�:'��"l?{l':n:ei!: fo�I1p��l:!·En�r::N�·�:::� 
Pumpl!I, Vacuum Appal'utul!Ji. etc. 

. c:-----::---THE RICHARDS OIL ENGINE 
The �afe8t, Most Economicnl, and 

lliost Convenient Engine. No Boiler, 
no Steam, no Coal, no Ashes, no Danger. 
no Extra Insurance, 110 Engineer. and next to no Attendance. Started instant­

lywith a m�tch. Speed and fuel com .. 
pletely regulated by the governor. 
All expense ceases when the e�

ine 
sjj'l'£Auff�GHp1�I�:r mY.: 

80Je Manufacturer8, 
Binghamton, N. Y., U. s. A. 

Steam! Steam! 
Quality Higher, Price Lower • 

For Strictly Cash, Complete Fixtures except Stack. 
2·Horse Eureka Boiler and Engine, • $135 
4- " " " " "  • 2 I 0 
Other sizes at low prices. Before you buy get our prices. 

B. W. PAYNE &. SONS, 
Drawer 56. ELMIRA, N. Y. 

PATENT 
JACKET KETTLES, 

Pl!un or Porcelain Lined. Tested to 100 lb. 
pressure. Send for Lists. 

HAND, BURR & CO., 
614 and 616 Market St., Philadelphia. Pa. 

PIPE COVER INGS 
Made entirely of A�BESTOS. 

Absolutely Fire Proof. 
MIJNN &: CO., Solicitor .. of Pa�ent ... 

361 Broadway. New York. BRAIDED P!ClKING, 1IIILL BOARD, SHEATHING, ClE!!IENT, FIBRE AND SI'EClULTIES. 
BRANCH OFFICES.-No. 622 and 624 �'Street, Pa­clUe Building, near 7th Street, Washington, D. C. 

Q�'&LJY:Il�&-&PE:LVC:JiJ C<> •• FOOT E. aT� ST., :LV. Y. 
BRANCHESI PhIla,24 StraWberry St. Chicago, 86 E. Lake St. PlttsburK, 37 Lewis Block. 

© 1889 SCIENTIFIC AMERICAN, INC. 

dress all letters and make all orders, drafts, etc" pay. 
able to 

�"O"NN &; CO •• 

361 Broadway, New York. 
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Scientific American Supplement. 
This is a separate and distinct publication from 

THI£ SCIENTIFIO AMERICAN. lIut is unHorm therewitb 
in Size, every number containing sixteen large pages full 
of engravings. many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THE SCIICNTIFIC A.MERICAN SUPPLIJ:MIr.NT js publisbed 
weekly, and include� a very wide range of contents. It 
presents tbe most recent papers by eminent writers in 
all the prinCipal departments of Science and the 
Useful Arts, embracing .Biology, Geclogy, Mineralogy, 
Natural History, Geography, A rchreology. Astronomy, 
Chelllistry, Electricity, Light. Heat, �lechanical Engi­
neering. Steam and Railway Engineering, Mining, 
Ship .Building, Marine Engineering. Photography, 
Technology, Manufacturing Industr1es, Sanitary En­
gineering. Agriculture, Horticulture, DomestIc Econo .. 

I my, Biography, Medicine, etc, A vast am {)nnt of fresh 
and valuable information obtainable in no other pub .. 

'
I
licatlon. 

The most impurlant Engineering Works, 1\1 echaniams, 
and Manufactures at home and ab!'os.d are illustrated 
and described in tbe SUPPLEMENT. 

Price for the S{lPIlLEMENT for the United States and 
Canada. $5.UO a year, or one copy of the SCIENTIFIC AM­
ELtICAN and one copy of the SUPPL1�MIr.NT, both matled 
for one year for $7,00. Single copies ]0 cents. Address 
and remit by postal order. express money order, or checkl 

llIUl'iN & Co., 361 Broadway, N. Y., 
Publisbers SCIENTIFIC AMEItICAN. 

• 

Building Edition. 
THE SCIENTIFIC AMERICAN ARCHI'l'ECTS' AND 

BUILDERS' EDITION is issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinarybDok pages; forming a 
large and splendid Magazine of Architecture, rich .. 
ly adorned with elegant plates in colors, and with other 
:fine engravings; illustrating the most interesting ex .. 
amples of modern Architectural Construction and 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the latf'st and be�t plans for private resi­
dences. city and country. including tho/!'le of very mOd_ 
erate cost as well as the more expensive. Drawings tn 
perspective and in color are given, togetber witb full 
Plans, SpeCifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this lnagniftcent work 
have won for it tbe lJarl.te",t Circulation of any 
Archlwcmral publication in the world. Sold by aU 
neWSdealers. $2.50 a year. Remit to 

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

PRINTING INKS. 
THE "Scientific American" i8 printed with CHAS., 

ENEU JOHNSON & CO. 's INK. Tenth and Lom. 
bard St8., Pbila., and 47 Rose St., opp. Duane St., N. Y .. 
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