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INV�NTJON� WAN�ED IN INDIA. 

. .  I readers, whe�her particularly scientifi� or not, must 
The present mdustrIal reqUIrements of IndIa IS the I feel well repaiQ. for the trouble of a visit by the pleas

subject of a very interesting communication received i ure of a careful examination. We hope that the edu
from an esteemed correspondent in Calcutta, whose' cational importance of the collection will in the future 
position as proprietor of a large tea estate has given be better understood and appreciated. 
him an excellent opportunity for observation. His • � • , • 
suggestions will be of interest to American inventors, NATIONAL ACADEMY OF SCIENCES.-ANNUAL MEETING 

as they point out new fields for the application of AT WASHINGTON. 
that ingenuity which has already given to American The regular annual meeting of the National Academy 

No. 361 BROADWAY, NEW YORK. inventions such an enviable pre· eminence in the mar- of Sciences was held at the Smithsonian Institution, --- - kets of both hemispheres. After a long period of ap- April 20 and for several subsequent days, President O. 
O. D. MUNN. A. Eo BEACH. parent mechanical inertia, India is now evincing a C. Marsh in the chair. (See portrait on another page.) .... . ------.. -------... - progressiveness which will make her a country whose The attendance of members was the largest ever 

TERMS FOR THE SCIENTIFIC AMERICAN. ,acquaintance it will be very desirable to cultivate. known in the history of the Academy, including the 
One cOPY. one year, postage included ........... ......... ......... ...... $320 

I
' As her resources a�e still. largely agricu�tural, one of following: Cleveland Abbe, Spencer F. Baird, George One cOPY. S IX months, postage Included ................. . ............... 1 60 the first demands IS for Improved farmmg tools and F. Barker, A. Graham Bell, John S. Billings, W. K. Clubs.-One extra copy of THE SCIENTIFIC AM��RICAN will be supplied appliances. In tea culture improved machines for B k John H C C ffin Edward D Cope Clarence g-ratis for every club of five subscribers at $3.20 eachi additional copies at . . ' . . • I roo s, . : . 0 . ' "0 ' same proportionate rate. Postage prepaid. rollmg the leaf after wlthermg, for firmg, sortmg, I E. Dutton, WIlham Ferrll, Grove K. Gilbert, Theodore Remit by postal or express money order. Address and sifting, are in demand, and would be heartily, N. Gill, Arnold Hague, Asaph Hall, Julius E. Hilgard, MUNN & co., 361 Broadway, corner of Franklin Street, New York. welcomed by many planters In handling silk a I G W H'll T St H t S IP L 1 . , eorge . 1 ,  • erry un , amue . ang ey, 

Tile Scientific AlDerican SupplelDent great disadvantage is at present experienced from the Alfred M. Mayer, Montgomery C. Meigs, Henry Mitch-is a distinct paper from the SCIENTIFJC AMERICAN. THE SUPPLEMENT difficulty of producing an even thread. The fiber of ell, S. Weir Mitchell, Edward S. Morse, Simon Newis issued weekly. Every number contains 16 octavo pages. uniform in size 
with SCIENTIFIC AMERICAN. Terms of subscription for SUPPLEMENT, the native silk is excellent, but the manipulations comb, H. A. Newton, A. S. Packard, John W. Powell, $5.00 a year, postage paid, to subscribers. Single copies, 10 cents. Sold by which it subsequently undergoes are so imperfectly: Raphael Pumpelly, Ira Remsen, Ogden N. Rood, all newsdealers throughout the country. f d th t th d t t ·  f . 

Combined Rates.-The SCIENTIFIC AMERICAN and SUPPLEMENT per orme a e pro uc comes ou an In erwr Henry A. Rowland, Charles A. Schott, Samuel H. 
will be sent for one year. postage free, on receipt of seven Mllars. Both article. India, it will be remembered, is the old Scudder, William Sellers, Sidney I. Smith, Arthur W. papers to one address or different addresses as desired. home of the sugar cane, and improved crushing ma- Wright, and Charles A. Young. The safest way to remit is by draft, postal order, express money order, or 
rel'(istered letter. chinery finds ready market. One firm alone makes The session was especially signalized by the confer
AddrebS MUNN & CO., 361 Broadway, corner of Franklin Street, New York. over a hundred thousand dollars annually in royal- ring of the first medal ever awarded by the Academy-

Scientific AlDerican Export Edition. ties from its patent mill. The indigo industry has the Henry Draper gold medal, of the value of $200, 
The SCIENTH'IC AMERICAN Export Edition is a large and splendid peri- been brought to considerable perfection, though I placed at the disposal of the Academy by the widow of odical, issued once a month. Each number contains about one hundred there is still room for improvement in the chemical· the late Henry Draper, and awarded by a cQmmittee of large quarto pages, profusely illustrated, embracinl'(: (1.) Most of the plates 

and pages of the four preceding weekly issues of the SCIENTIFIC AMERI- and mechanical manipulations. In addition, there the Academy for the best original researches in astro
CAN, with its splendid engravings and valuable information; (2.) Com- are large amounts of crude products, such as oil seeds, nomical physics. mercial, trade, and manufacturing announcements of leading houses. ! J'ute and cotton which are exported but which could The award was not restricted to the limits of the Terms for Export EdltlOn. $5.00 a year, sent prepaId to any part of the' " , . . world. Single copies. 50 cents. ur Manufacturers and others who desire be worked up at home to good advantage were sUlta- Academy, but was to go to the most successful diSCOV-
to secure foreign trade may have large and handsomely displayed an- ble manufacturing processes available. erer in all the world. After careful consideration the nouncements published in this edition at a very moderate cost. A 11 f th . d t ·  . 1 t·t· f ' . d d b

' 
The SCIENTIFIC AMERICAN Export Edition has a large guaranteed cir- s a o ese In us nes reqUIre arge quan l Ies 0 commIttee reported that It was best eserve y a  

eulation in all commercial places throughout the world. Address MUNN worked timber for boxes, buildings, carts, tool mount- fellow membeI:, Prof. Samuel P. Langley, of the Alle&CO., 361 Broadway, corner of Franklin Street, New York. ings, etc., there is an excellent market, our corre- gheny Observatory, for his researches into the wave 
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spondent adds, for woodworking machinery. In many lengths of.lightin the infra-red and ultra-violet portions 
parts of the empire there are valuable forests, but of the spectrum. 
the lack of sawmills prevents them from being util- In presenting the medal, President Marsh gave a 
ized. The demand is particularly for portable ma- synopsis of Prof. Langley's scientific researches, extend
chines which can be conveniently moved from place ing over the last fifteen years. In 1869 he observed the 
to place as demand and timber supply require. The solar eclipse, and again in 1870, going to Spain the lat-Aca,:r;��I�e�rt���:.�,.�������.I: 212 UG�u�a�'{,'�\;,cC�i�':t

i
J���.��::::::: �ir mining implements of India are still very primitive, ter year. In 1875 he demonstrated the absorption of 

Burbadoes .......................... 278 Lambs. feedinl'(. novel mode of".:181 th h th d 1 t f th t 1 . d t . 1 t b th ' t  h I 1876 h t d' d Bicycle. what can be done on a .. 276 Land rol}er and clod crusher ! oug e eve opmen 0 e pe ro eum In us ry VIO e rays y e sun s a mosp ere. n es U Ie 
R��rs��gr':,ee�\l'.·c�';,ts�����i�n·of*: m Lif�.

OI�\���i�:·Of:::::::::::::::::: �i� 'has created a demand for improved boring tools. the distribution of heat on the sun, and the limits with
�����: �ii�Fe:.�����.���.:::::::::: ��� ���:�rs?��f��1 o��������::::::::: ��� Steam launches and barges are coming into more in which sun spots affect climate, proving that they 
8::n';,";U�li�':"Pdouie�iink"aiiio: 

276 MU,;(,�Feric';tn .. ����.��� .. �.i.S.:��:: 212 general use, and considerable progress is shown in cannot make a difference of 1° Fah., and continued in
car���!i;�;;d; rep;tirs',;i,'by'co;i: 275 ��l��':tn�

i
�.'i�li����

s:: ::::::::::: �� this direction. The railways have effected a marked vestigations of solar heat and its effect upon the earth for 
Con�r��� as a Drep'roof mater;;'I:: �� Sl�.:'r��is agJ��.����� ���lis�

ti
.�::: �i! . mechanical advance. They now manufacture their several years following. In 1878 .he investigated the solar 

Concrete making machine, im-.·· ::����fe�;;;'.t��z��rior· stea
mers: ��� I own locomotives and mOBt other appliances for rail- spectrum from Pike's Peak, and showed that the rays 

cor¥�g����'a::::::::::::::::::::::: �� Printing pres.s. home-m'!de· ..... 276 way service. We might enumerate many other de- of the" great group A " were double. In 1881 he carried Crate for shipping fl'uits vege Railway, Pans MetropolItan ..... 281 • • tables, etc.- ........... : ...... : 274 Railway, ship, Tehuantepec. ton- partments from our correspondent's lengthy and care- out the expedition to Mount WhItney, and ascertamed Engine and boiler, condensing, nage of ......................... 276 • • •  • small· .................... ....... 278 SCIENTIFIC AMERICAN.- What fully compiled notes in which thIS SPIrit of progres- that the amount of the sun's heat had preVIOusly been Enl'(ineeringsoCletieson national is thoul'(ht of it ............ ... 280 . . 'f t b t h b bl 'd d t· t d H . d th t· t 50 ,. public work�. council of ...... 276 Rhoes .. F·rench ... : .................. 278 SIVeneSS IS mani es , u Wll ave pro a y sal greatly un eres Ima e .  e Increase e es Ima e EIre escilpe a sImple' .... ........ 274 Sky. mght. -AprIl and May ...... 276 h t . A . . t th t th H I d t . d th f t th t th . Gold and silver in the arts ....... 274 Sprinl'( for lumber wagons· ... ... 274 enoug 0 COnVInCe merIcan Inven ors a ere per cent. e a so e ermIne e ac a e sun IS Heat developed by various sys- Steamship, La Bourgol'(ne, new . 1 d fi Id ' I d" h' h t t d th th t th h·t l' ht h' h . 1 th terns of lil'(hting ................ 276: French Atlantic· .............. 2Il IS a rea y a e In n Ia In w IC 0 ex en e blue, and a e w 1 e Ig w IC we see IS on y e Industrml notes .................... 279: Tornado, the, at St. Cloud ........ 2,7 h' d t h d ·t · fi Id th im t 'ft d t b th 1 t·v tion of the sun's Inventions. �nl'(ineering ......... .. 282 1 �·re .es in the Valley of N e w Mex- , success ac Ieve a ome, an 1 IS a e e - remnan SI e ou y e se ec 1 e ac 
l�����lg��:�';���ll��eous:::::::: ��� Tri�i? match,·sIDip·le·'::::::::.::·,'. ��� portance of which is annually increasing. Our cor- and the earth's atmosphere. In 1882 he invented the 
Invent ions wanted in India ...... 272 Venice ............................. 276 respondent thinks our manufacturers, exporters, and bolometer, which enabled him to study with a degree 
- inventors will be unwise if they overlook India in of precision not theretofore attainable the undulations 
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their pursuit of new avenues for the distribution of of long wave lengths below the viEible red end of the 
their mel'chandise and the introduction of useful ma- spectrum. In 1884 and 1885 he applied this inRtru
chinery and patent appliances. ment to the study of terrestrial absorption and of the 

The patent laws of India are liberal toward the. radiation of heat from the moon. 
inventor, and protection is as readily accorded there In 1885 and 1886 he prosecuted researches far into the 
as in other countries; and with steam communica- infra-red region of the spectrum, discovering in ter
tion between England and India as regular as the boats restrial and lunar radiations undulations much slower 
ply between New York and Fall River, to which add than have been detected in the spectrum of light di
the telegraph, India is no longer an" out of the rect from the sun. Sir Isaac Newton had only suc-

PAGE world, barbarian country." ceeded in detecting waves of 0'00004 to 0'00007 milli-
1. "i:t����:g�s��ptiJ�

e o�ar�!C�e�r'1':e��/���l1�u�h';.�tf.�ris� I .. � • ; • meter in length, and in the two centuries since hiA 
building accommodatinl'( 3.000 spectators, and designed for use as a 
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t· t' 1 t 0 0001'0 h . ,h � We want to call the special attention of our readers inves Iga IOn on y o ' m. ; w ereas, smce IUj'.��!ilif:d�i"i:ieS·ig·�·i�r·�"T;;,;,·n"Ci;urCh:':':BY'riir:j':ii:'ci:jRil.·Y.:':' 8599 to Mr. Gratacap's very interesting description in the the invention of the bolometer in 1882, Langley has Perspective view and plan ....................... ........................ 8607 
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o
niG�lc:-:n :t�fe�t������::-:-������� 8608 . SCIENTIFIC AMERICAN of April 17 of the more promi- demonstrated undulations of the length of 0 '004 m., 

nent specimens to be found in the paleontological being a range forty times as great as all other 
II. CHK\IlSTRY.-Dyeing Aniline Black on Cotton Piece Goods.-A t h d d' th t t ·  d method of producinl'( an excellent black ............................... 8606 department of the American Museum of Natural investiga ors a covere In e wo cen unes prece -

Luminous Paints.-Directions for their production.-Use on har- . n'i:i:)roveil"iiieiiChini:( ·process.:':"The· new"'; 'stem"of"coiit'tnuous 8608 History at Central Park, New York. We believe that mg. 
bleacbing devised by Messrs. Mather and Thompson, and its suc- the institution is not as fully appreciated and used Two other medals of the same value are to be here-
cessful operation in Enl'(land.-3 figures ...... ..... .......... ...... ... 8611 

. as it should be, because it is not very well known to after awarded by the Academy-the Watson medal, 
III. EJ�Enf���C1?i�t;:'i�mlf�ri:;�:"���h��S!p���g�n�fk�I'(W:digiiePs 8600 the public. for original research in another department of as-

���t���, t:�P��g�i���\tg��ogui�...!1aJ:�;".����. ��: ����.����� .. �� 8606 We are sure that a great many more people would avail tronomy, and the Lawrence Smith medal, for original 
th 1 f ·t t 'f th 1 k h h discovery in meteoric bodies. The Watson medal has IV. ENGINEERING AND MECH ANICS.-The Strenl'(th of Spikes.- emse ves 0 1 S reasures 1 ey on y new ow muc I f i t . . d d b t th ' th t l '  th' . t t A d d '  been awarded to Professor B. A. Gould, and will be twgu£�ii��;;;�Pt�eosJtb�r�rn����l:�;:;::'s'�as"h':,sfi�';;'.-lefi;;r"e�8601 ere iS ere o c alm elr m eres . n a wor m re-

conferred next year. The brilliant and instructive The .Severn Tunnel.-A full description of the work and the con- gard to our illustrations. We have, it is true, built up an structlve methods employed.-1 plate ........ .. .......... ...... . 8001 . 'dl th t d' f P f or Hubert A Ne""ton of Yale Col-Hydraulic COllision Buffer.-Mr. Stanley's device for minimi zing ideal picture in order to present more VIVI y ose ex- s u IeS 0 ro ess . vv , 
the effects of collisions both on land and water, by a system of . . . . .  d th I d d lege, point to him as evidently the most conspicuous hydr aulic buffers.-l0 tif,ures ..................... . ...... .............. ,86(3) tInct organIsms whICh once Inhablte ,e an an sea, 
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lish methods .................... .............................. .......... 8605 hand of Nature inclosed them between the limestone ley presented results of his studies on invisible spectra. 
v. HYGIENE.-Dietetic DelusiollS ; tbeir DeleteriOUS Effects and and sandstone pages of her great geological history. He said that most of the region of the spectrum from their Rectification.-By R. M. HODGES, M.D.-An exhaustive con- k W h . Bideration of the important question of food ......................... 8612 The Museum is located on Eighth A venue, at the which energy comes to us is un nown. e ave In 
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14 tion, and contains so much of interest in its collections touched this region. This is due to the faut that 
VIII TECHNOLOGY -Concrete -By Mr. JOHN SLATER.-ItS pre- f '  I f 'l t I hI'St y specimens native these rays will not pass through glass, and rock salt. p�ration, uses.andvarletie8.-CementandJ�ondonconcretes.-Artl- 0 mlnera s, OSSI s, na ura or , 

� ftclal stones.-Concr.ete buildinl'(s.-The �ubject matter of an In-
8,",0' woods etc that we are confident any and all of our the most available medium, is diffiCUlt to work. 

structlvelecture delIvered at Carpenters Hall, London............. WQ , ., 
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