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Invented, owned, and controlled by men baving had fifteen years' expe-
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We will appoint a re1iable dealer in all cities as soon,as possIble, and In t�e 
meantime will ship machines on approval to parties haVIng a good commerCial 
rating. DENSMORE TYPEWRITER CO., 202 Broadway, N. Y. 

THE AMERl�AN �tU TtLtrH�Nt ��. 
95 MILK ST., BOSTON, MASS.. 

COMPTOMETER 
(TRADE MARK.) 

ALL ARITHMETICAL 
• • • •  PROBLEMS 

.. r.rhe best of all typewriters; the height of perfection. 1.'0 buy any other 
than the • Ih�IISIlIf�"(�' is to make a mistake."-C. fl'. Blumenschein, Steno­
grapher, National Park Bank, New York. This COllipany owns the Letters Pateut 

g-ranted to Alexander Graham Bell, March 

NEW KODAKS · 7th, 1876, No. 174,465, and January 30th, 
1877. No, Hi6.787. 

Solved rapidly and accurately 
by using the COMPT031l£TEH. 
Saves 40 Der cent. of time. 
Ent i r e  r elief from mental 
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8 U PP L I,;MEXT. No. .,.,�. Price 10 ccnt8.. To be had at 
this office and from al1 neWlSdealel's. "' .. ----�-� " 

Engine I.Jathe6l, Planers, Shapers, Turret 
Lathes, etc. P= Send jor Catalo Hf'. '" 

" You press tlte /Jutton, 
1£le do the rest." 

Seven New 
Styles and 

Sizes 

.AT.L LOADED WITH 
Transparent 

Films. 
For aale by nIl Photo_ �tncl{ nealer�. 

THE EASTMAN COMPANY. 

The transmission of Speech by all known 
[orllis of Electric Speaking- Telephones in­
frillges the right secured to this Company 
by the above patents, and renders each 
indi vidual user of teiephones not furnish­
ed by it or its licensees responsible for such 
unlawful use, and all the consequencel!l 
thereof, and liable to Buit therefor. "----- """""""--" -
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wyers SAW S and Lumoerme n  to 

A send us their full address tor a copy of Em- A erson's � Book of ��\ \\-�. new ISBO edi­
tion. 'Ve are first to introduce NATURAL 

l.\I.I:.A..C�XN"E T'C>C>x.. .. 
The Il�ndey lUnch. Vo., Torrington, �Olm. ��--� 

�:!:�c��t'�:,(?;,�IJ�,�'J,�,�,�,n�.lflncii�'1�� W1T��: �to5O H. P. 'l'HE Motor of 19th Century 
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P LA. TXN"Ul.\I.I:. 
Can be used Any Place, to doA nll 
�!rkN�n�'�le 1n��11�te�� !B�l� 

1_""" & (:0. (Limited), BeIn'er Falls, l'a. 
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PLATIN(T�1 WIRE, CRUCTBI,ES. DISHE"', I etc .• and Refiner of Platinum, Gold, and Silver. Ham­
mered work a specialty. Old ware remade and scrap 
bought. l\!ALVERX PLATINUM WORKS, MALVERN, 
PA., JOHH C .. ENTRIKEN, Proprietor. -----------------"""---

Harvest Excursions At LOW RATES 
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and Iron Mountain Route. 
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H. C. TOWNSEND, G. P. A., St. Louis, Mo. 

THE MODERN ICE YACHT. - B Y  
Goo. W. Polk. A new and valuable paper. containing 

Ashes! No Gaug-{'s; No �Jnl!i­
neer! A perfectly safe Motor 
for all places and purposes. Cost 
of npe,rat-iIJn about one Cl'lIt an }rour to each indicated horse pOtv­

�_
. 

�_�. w.-�--=:5 I'r. If Or circular�. etc .• uddre8s 
Economy, llcUu!'llny, CHARTER GAS �NGI�E CO, Shnplicity, Safety. P. O. Box 148, �terhng, Ill. 

, 
an much 

price than wheel-handled El;raightwa:v 
valves. ill rapidly supersediIH!: these 
and stop cocks, where pressure is be­
low 75 pounds. Absolutely tig-ht. 
Lever rema ins fixed at an� opening, 
is detachab le tmd indicates de2Tee of 
opening. �bes � in. to 6 in. Investi;!llte. 
Ltlnli;enlieimel" IIrass JUg. Uo.,Cin., 0. 

CHANDLER&TAYLORCO� 
8EH:t��t�JAIN M ENGINES full loa!! 

'U:,';ent. 12t080 H. P.in Stock 
Al..tSO SUITABLE 
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on hand for imme­
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R CO. INDIANAPOLIS, IND. 
�riAE[i�)�

t 
tg:

l
t��·i��\;e�� :�a �E:tk1�����

s 
I��

r Y���[i'gf 
��:��t;:

t
d��� t�P:�ZI�? s�6��g ���

S
¥�r�? ;J�fti��: 

and arrangement of all the parts. Contained in Se IEN­
TIFIC AMlnueA� �UPPLEMENT. No. 6-.!4. Price 10 
ceuts. To be had at this office and of all newsdealers. SIEMENS' + CABLES. 

SUBMARINE, 

UNDERCROUND, 

INTERIOR, 

TELECRAPH, 

TELEPHONE, 

ELECTRIC LICHT. 
81X'llETII GlLn U NATlum INDUSTRIAL EXHIBITION Manufactured under authority of 

OF THE 
American Institute of the Oity of New York 

SIEMENS & HAI,SKE by THE EDISON GENER AL EI,ECTRIC CO, 
at their SCHENE(:TADY WORKS. 

Will open September 30 and close November 28, 189L 
Intending exhibitors must make early application to se­
cure proper space and classification. For blanks and 
other information, address CHARLES WAGER HULL, 
General Superintendent, American Institute, 113 West 33th Street, New York City.�_�� ... _ _�_ . """ ..... __ 

Estimates furnished on application. 
Address. 

Cable and Wire Department, Edison General Electric Company, 
EDISON BUILDING, Broad St" NEW YORK. 

COLORING MATTE�S: THE QUAN- JAMES WATT, AND THE APPLICA-t.ltabv; estl:\latlOn of. by m_an� of thelr. aiJsorptIOn tion of Science to the Mechanical Arts.-By Archibald �»ect.r.'l: By I',L. �?'tterson,F:I.c .• F's"�'J'YI�h4,�gUres. Barr,·B.Sc. A very interesting review(1f the life work L'OrtatH�c� 10 SC;E:,\TIF!C A)ILRIC"\� ,"p f 1 l::b)H.:-":T]. No. of the celebrated engineer, with the lessons to be drawn "(lO. PI Ice 10 c

.

ents. To be bad at. thIS offIce and Ifom I from it by tbose who are entering uoon the
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tudyof all new�dt'alers. science whh a view to its application in en,gtneering - - "work. Contained in BCIl!;NTlFIC A;\H;ltlC.AN :-,UI'PI,N-
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. 
W.JOHU. ME"T. No. 744. Price 10 cents. '1'0 be had at this Office 

'f '7 � and from all newsdealers.. I L " 

• • TA&a . Aaa, 
STEAM PACKING 

Boiler Coverings, Millboard, Roofing, 
Building FeIt, Liquid Paints, Etc. 

DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREE. 
He W. JOHNS MFG. CO., 87 Maiden Lane, N.Y. 

AL �� CASTINGS FROM SPECIA.L ERN',; 
� Q�LE 1\ CL�ND FINE GRAY IRON A.LSO STEEL 

O fiNE TINNING J� pl\1T 
J . .nliI\S FINISHING. tlNING" f.lW- 'WIle!! "\IE If< MlERICAII Sf PiillA. NO 

Minerals &. Scientific Books. 
The largest stock in the world. Complete pieces 

of the Meteoric Iron from Canon Diablo, de­
scribed in this paper Aug. 29. 50 cts. and upward. 
Send for catalogue, specifying in what branch of 
science you are interested. A. E. FOOTE, 4116 Elm Ave. , 

77 Franklin Street, BOSTON. 
Branch Houses: 12 Warren St., NEW YORK, 291 Wabash 

Ave., CHICAGO. Factory, HARTFORD, CONN. 

T::El: E 

ESTAB],I�IIED 1846. 

The Most Popular Scientific Paper in the World 

Only $3.00 a Year, Including Postage. 
Weekly-52 NUlnbel"S a Year. 

This widely ch'culated and splendidly iJlustrated 
paper is publisbed weekly. Every number contains six. 
teen pages of useful information and a large numbel of 
original engravings of new inventions and discoveries. 
representing Engineering WorkR. Steam Machinery. 
New Inventions, Nove1ties in Mechanics. Manufactures. 
Chemistry. Electricity. Telegraphy, Photography, Archi­
tecture. Agriculture, Hortieult lirC'. Natural History, 
etc. Complete list of patents each week. 

TeI'uls of �ubscl'iption.-One copy of tbe SCIEN­
TIFIC AMERICAN will be sent for one 11eru�52 numbers­
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico. on receipt of three dollaJ'� by tbe 
publisbers; six months, $1.50; three months, $1.00. 

C]ub!ii.-Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order. Draft. or 
ExpreRs Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed. 
seldom goes astray. but is at the sender's risk. Address 
all letters and make alJ orders. drafts, etc .• payable to 

MUNN & (:0., 361 Uroadway, New York. 
---0---

THE 

�dtntttit �mtdtltu jUlll,lttntnt 
Tbis is a separate and distinct publication from THE 

SCIENTIFIC AMEIUCAN, but is uniform therewith m size. 
every number containing sixteen large pages fulJ of en­
gravings. many of which are taken from toreign papers. 
and accompanied with translated descriptions. TH E 
SCIENTIFIC AMERICAN SUPPLE]\JENT is published week­
ly, and includes a very wide range of contents. It pre­
sents tbe most recent papers by eminent writers 111 all 
the principal departments of Science and the Useful 
Arts, embracing Biology. Geology, Mineralogy. Natural 
History. Geography. Arch::eo]ogy. Astronomy Cbemis-
try, Electricity, Light, Heat, Mechanical Engineering. 
Steam and Railway }ljngineering. l\iining, Ship Building, 
Marine Engineering. Pbotography. rrechnoJoey. Manu­
facturing Industries. Sanitary Engineering, Ag-rlculture. 
Horticulture, Domestic Economy. Biography • . Medicine. 
etc. A vast amount of fresb and valuable information 
obtainable in no other publication. 

Philadelphia, Pa. Tlte most importnnt Engineering n'orks, Mechanisms. 
W ATE R W H EEL � OILS AND FATS-SOME PRACTICAL and ManUfactures at home and abroad are illustrated 
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and .described in",t?� �uPp,�r;�tf;�,T. . 
of any wheel ,In the world. Chas. n. Gllm�n.. An elaborate .!'liscussion. of terra cotta '£1 FLC A.:\IERICAN �l:PPLl�;\lgX'l'. No. �OO. Prif'e 10: PrICe for the SL I J LEMl!:N'l' to) the Umted States and 

and r�llRble, adap�ed lumber an? Its futur� l;�es'T Co�t�ined}"?- SCIENTIFIC cents. '1'0 be had at this office and from aU newsdealers. I Canada, $5.00 a year; or one copy of the SCIENTIJ<'IC AM-to every vartety of serVICe, AMERICAN SU�PLEMENI. No. �04. IIIC� 1U cents. ERIC.AN and one copy of the SUPPLEMENT both mailed 
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121A "lain St.,Slln F r a nctsco,Cal., MANUFACTURED BY n an n .) lU1JNN & co., 361 Broadway, New "\:'oJ"k. 
Liberty and West Streets, New York. 
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Contained in SCIEXTIFiC AMERICAN �UI'Pl .. 1�ME�T. 
Nos. 781 and 7 S'!. Price 10 cents each. To be had 
at this office and from all newsdealers. 

--��- �-� 

�ATENTS! 
Wi�

E
����;,�Wc�t1'on

& 
o1°t1!

n 
s
c
g��i��� AMERICAN, continue to examine improve­ments, and to act as SOlicitors of Patents 

. for Inventors. 
In this line of business they have had fortlJ-.nl'f years' 

experinlCc. and now have unequalerZ .faciUtie.� for the 
preparation of Patent Drawings. SpeCifications, and tbe 
prosecution of Applications for Pat-ents in the United 
States, Canada, and Foreign Countries. Messrs. MUnn 
& Co. also attend to tbe preparation of Caveats, Copy­
rights for Books, Labels, Reissues. ASSignments, and Reports on Infringements of Patents. AU business in­trusted to them is done with speCial care and prompt­ness, on very reasonable terms. 

A pamphl et sent free of charge, on application, con. tainint full information about Patents and how to pro-
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l�f:1������i�: ASSignments, Rejected Cases. Hints on the sale of Patents, etc. 

We also send, free of c1Jarge, a Synopsis of Foreign Pa­tent Laws, sbowing the cost and method of secUting Patents in all tbe principal countries of the world. 
llllJNN & CO., Solicitors of Patents, 

361 Broadway, New York, 
BRANCH OFFICES.-No. 622 and 62( F Street, Pa­

Clflc Building, near 7th Street, Washington, D. C. 

WILLIAMS BROTHERS, 
ITHACA, N. Y., 

Mounted and on Sills, for 
deep or shallow wells, 

with steam or horse 

ADDRESS 

Williams Bro(hers 
IH'ACA, N, Y. 

COMPLETE STOCK OF 
Double Brace, Self-Oiling, .Adjusta­

ble Ball and Socket Hangers, 
Pillow Blocks, Post 

Hangers, Etc. 

EDISON GENERAL ELEOTRIC 00., 
SCHENECTADY, N. Y. ----STEAM ROAD ROLLERS IDE AND IDEAl. AUTOMATIC ENGINES. WFI'rJlIYER PATEN'I'.FlJll"ACE. 

I 
'1',\CSUKli AND (,IU)�" C01l1POUND ENGINE". 

M "  d 
BOILER,.. OF EVllilY lJESCHIl"1'10N. anulacture by HARRISBURG FOUNDRY AND MACHINE WORKS, Harrisburg, Pa" U. S, A. ----�"--�-�---------���-��- �" -- --�-�� ...... -��-

AUTOMATIC IN FUEL AND WATER SUPPLY. 
The Shipman Automatic Steam Engine 

STA rl0NARY AND MARINE. 
Petr04eum. Ilerooene Oil, and Natural Gas Fuel. 

1. 2, 4, ft, and S Hor8e Power, Single .. 
S and �2 Horse I»ower, Compound 

Ij'or Elevating Water, Creameries, and all Manufacturing Purposes .. 
SHIPMAN ENCINE CO. 210 Summer _ St BOSTON. 

© 1891 SCIENTIFIC AMERICAN, INC, 

Publisbers SCIENTIFIC Al\JERIC.AN. ---o--� 
�uildinn Qfdititlll. 

THE SCIENTIFIC AMERICAN A R C HIT EC TS' ANn 
BUILDERS' EDITION is issued monthly.. $2.50 a year. 

i Single copies, 25 cents. Forty large quarto pages. equal 
to about two bundred ordinary book pages; forming a 
large and splendid Magazine of Architecture. ricbJy 
adorned with elegant plates in colors. and with other fine 
engravings; il1ustrating the most interesting examples 
of modern architectural constructiotl and allied su bjects. 

: A special feature is the presentation in each number 
j of a variety. of tbe latest and best plans for private resi· 
dences. city and country. including those of very mod­
erate cost as well as tbe more expensive. Drawings in 
perspective and in color are given. together with full 
Plans, SpecificatIOns. Sheets of Details, F:stimates. etc. 

The eleg.1�nce and cbeapness of this magnificent work 
have won for it tbe lJaJ'gest Circulation of any 
Arcbitectural publication in the world. Sold by all new�­
dealers.. $2.50 a year.. Remit to 

MUNN & CO., Publishe)'s, 
361 Broadway, New Yo,'I,. 

PRINTING INKS 
The SCIENTIFIC AMERICAN is printed witb CHAit ENEU JOHNSON & CO.'S INK, Tenth and Lombllrd tlt8., Philadelphia,and 47 ROBe St., opP. Duane. New York 
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