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THE LAST NUDER. ings in Philadelphia. Before the coming year is done with, 

'1; This issue closes another volume of this paper, and with it several we may expect to see one. perhaps several, forms of the in-
thousand subscriptions will expire. candescent lamp in pretty general use in the business part of 
I It being an infiexible rule of the publishers to stop sending the paper our city. 
; when the time is up for which subscriptions are prepaid, present subscrib- Among the larger engineering operations and undertak. 
I ers will oblige us by remitting fora renewal without delay. and if they can ings of the year mention may be made of the rapid progress 
induce one or more persons to join them in subscribing for the paper, they of the rail ways which are pnsbing across the coutinent to 
will largely increase our obligation. make new connections between the Atlantic and the Pacific; 

By heeding the above request to ren�w immediately, it will save Ihe re- the junctions of the two sections of the St. Gothard Tun
moval of thousands of names from our subscription books, and insure a nel; the revival of the Hudson River Tunnel project, and' 
continuance of the paper without interruption. . i its prosecution in the face of difficulty and disaster; the 

The publishers beg to suggest to manufacturers and employers in other completion of the preliminar� �or� in connection with t?e 
TERMS FOR THE SCIENTIFIC AMERICAN. branches of industry that in renewin� their own subscriptions they add : p�oposed t?nnel �nder the Bntl�h Ohannel, and the begl?' 

One copy. one year postage InclUded .. ", , ,  .. , , , , ,, , , , , , , , , , ,  . .  , , . , ·  . . 5320 the names of their foremen and other laithful employes. The cost is small. ,nlDj\' of what clalms to be a serIOus attack upon the mam One copy,six months. postal(e included ""."""",,""""'" ". 1 60 k ' 1 V '  h 'ct . h d th t th I th t 'lid 1 b fit Th b fit to the' wor ; the ral way up esuvlUS; t e rapl progress of t e Clnbs.-One extra copy of THE SCIENTIFIC AMERICAN will be supplied an eyareno eon yones a WI er ve ene . e ene 
gratis for every clUu of five subscribers at $3.20 each: additional copies at I '11 I 11 b k to th d t f th I The: great East River Bridge; the successful transference of Oleo· 
same proportionate rate. Postal<e prepaid. emp oye w� sure y re ect 

. 
ac e a van age 0 e emp oyer. : patra's Needle from Egypt to Central Park' the laying of hints, receIpts, and advice Imparted through our correspondence column ' Remit by postal order. Address . I d f . I t t' d h' 11 '  several new and important Atlantic and other ocean cables: MUNN & CO,. 31 Park Row. New York. wII be foun 0 espeCIal va ue 0 everyar Isan an mec amc. as we as 

I 
' the final acceptance of the Panama route for the propo�ed 

The SclentUic American Supplement ! to students and scientists. 
Is a distinct paper from the SCIENTIFIC AMERICAN. THE SUPPLEMENT 

I 
ship canal, and the vigorous prosecution of that work (on 

is Issued weekly. Every number contains 16 octavo pages. uniform in size For terms, see prospectus. / paper) by De Lesseps; the theoretical ctevelopmen t of Capt. 
with SCIENTIFIC AMERICAN. Terms of subS Cription for SUPPLEMKNT. , Eads' plan of a ship railway at Tehuantepec. $5.00 a year. postage paid. to subscribers. Sinl<le copies. 10 cents. Sold by 
all news dealers throul<hout the country. EIGHTEEN HUNDRED AND EIGHTY, I In naval architecture we have the cumpletion of the Czar 

eombined Rates. -The SCIENTIFIC AMER.ICAN and SUPPI,EMRNT" With this issue the year's work of the SCIENTIFIC AMERI-, of Russia's huge novelty the Livadia, and the launching of will be sent for one year, postage free. on receIpt of Beven dollars. Both I CAN comes to an end If anything siO'nally memorable has the Italian war ship Italia the largest most powerful most papers to one address or different addresses as desired. 

I '  
' . o .  • ' .' . ' The safest way to remit is bv draft. p08tal order, or registered letter. happened or been done durmg the year, anythmg calculated heavily armed and armored floatmg fortress m the world. 

Address MUNN & CO .. 37 Park Row.N ,  Y. to give 1880 especial prominence in the calendar of the sec- I By contrast mention may be made here of the completion 
Scientific AmerIcan Export Edition. I ond millennium of the Christian era, our point of view is too' of the loftiest and one of i,he most beautiful and costly of The SCII<:NTIFIC A'MIORICAN Export Edition Is a large and splendldper!. t bl d' th ft ' h t' t I f h' tl C th d . I t C I ft t odical issued once a month. Each number cGntains about one hundred I near 0 ena e us to lsCern e ac or perceive t e even emp es 0 wors lP, le a e ra a 0 ogne, a er cen u-large 'quarto pages. profusely illustrated. embracinl<: 0.) Mo.t of the I • 't t l '  t th t d th f' t At thO . f '  t 'tt t ,t f plates and pa�es of the four preceding weekly issues of the SC"'''TIFIC IlD I S rue re atlOns 0 e pres en an e u ure. IS nes 0 m erml en cons ruc IOn. 

��n';'::;����I.'1������:8\·i'���f��t'{i:'i�:�����;c"::���I{s �rfPe�f��g�u��s: I moment the year seems to be an ordinary average year in, The dephosphorizing processes by means of which the im
���s f�fn:re���ie������t,f.i·����u":'a�J':"'i?a��J�t���/.::;to'ife:l�1 every respect, a year signalized by no exceptional achieve- mediate conversion of �ertain refractory iron ores into steel 
��U"ig��e�r;�\f�i�t��ei:i'lils ��1itJ�".ftea *��y br::�g:�,¥�I�o�i�Played an· i ment� in any sphere of human activity. Nevertheless it has bas been made possible, llre not new; but not until 
latlon In all commerCIal places throughout the world. Address M UlIil< & ' The SC,."TIFIC AM.'mwAN Export Edition has a large guaranteed clrcu-I been a highly satisfactory year certainly to all Americans. within a few months have they proved to be practical and 
CO.,37 Park [tow. New York. The promises of increased business prosperity and general economical on a large scale. 

I industrial activity, so apparent at the beginning of the year, The De Bay propeller is not new; but not until this year 
NEW YORK, SATURDAY, DECEMBER 25, 1880. have been amply fulfilled. The crops have been good, in I has it been tried on a vessel large enough to furnish an as

most respects above the average. Our mines and factories I sured demonstration of its superior value and efficiency. In 
Contents. have been made to yield more tIian their customary products. 1 like manner the Perkins system of steam boilers belongs to (Illustrated articles are marked with an asterisk:- L b h b b d d f . 1 d O ' t . d I' th th t t l th b t 't 1ft a or as een 2. un ant an wages alr y goo , ur m er- 'I a peno ear Ier an e pas we vpmon ; u 1 was e AJ<ricultural inventions .... . ... 403 Lubricants, 011 . . .......... . ........ 404 f 1 f h h '  American Indu.tries·" ........... 399 Mikania guaco .. ...... . .......... 404 nal commerce was never in a condition of greater activity; i t o  the recent success u voyages 0 t e Ant raclte across Bandannas. how they are dyed .. 404 Mining drills. etc> ....... " ... .... l!99 • b d d . f '  d h A I . 0 t "11 t t 'f t t d h d Boilers. setting of (18) ............. 403 Mirror holder. hand' .. . . ... ... 403 canals and railways h ave een crow e wlth reIght, an ,t e t antlC cean 0 1 us ra e 1 no 0 emonstrate t e a -Boller tubes. leaks in (29) • • • • • • • • •  409 Motors. sewinl!' machine .......... 406 h ffi h id 'f ' h t d I t f h' h t f . I W Bomb lance. improved ... ......... 403 Mustar�. French. to prepare (27). 409 t e passenger tra c as equa e ,l It as no sUl'passe ,I van ages 0 19 -pressure s earn or seagomg vesse s. e 

�rofe fOrthardware \21) ......... � ��t���.:;,c�nft;;'riiarii;,rdefeiise::: � what is usuaL The largely increased work of the Post I' recall no radical improvements made this year ill machinery cr:le�etil��a.�e:�.��.:�·.:::: '::: 403 p r h' hi 408 40 pg;�r���a�:�ls�!i;:�r�:iO) . ::::: 4091 Office Department and of the competing systems of electric, for the artificial production of ice; yet the scarcity of ice E��f�:::.��:iprorary·:::::::::::::: 401 R 'I t f 407 Di8ls,tol'late (7).. .... .. .. 408 R:l:::�;:;-i���d1�:� .. �.::.:::: 405 telegraph bears abundant evidence of progressive commer- I due to the unusual openness of last winter has given a re-
B:.rN;��;I:::;iiR\',":,de��.th�:::: .. ::: � Rosin oil (6) ...... . ................ . 403 cial and industrial prosperity. The relatively few failures· markable impetus to the construction and use of such ma-Electri C light on Broadway ...... 401 ffllbbfr celfe�tf(2) . . "':Ui" "(9)' w.: 1 I 
Engineering inventions .. " ...... 406 S:�� �n�r�:tc.,r:��t�l . . . :� ... :: 407 I among business men furnish additional evidence of the: chinery. 
J:Fr�n�·s\�eC�elih��::::::::::: � ���I;;�II;,tc�I��c��lg:s���::::::!ll21 satisfactory condition of our commercial and Industrial I It was our purpose to speak in this connection of the very 
����ra8�1\����ig-;s'7;a;.iti·of'::· .: roll �l:tee,,:�!:re;'� ���t�::i,: .. :::::::::::!ill affairs. Foreign trade has been active, and the steady flow I creditable records made by American arts and industries in 
8:i�I���.c�f��s;rr&l,I� '1"-'; ... 0',::8: �lr�g¥t�p*�IV.��A30Jf'is8:i:::::: � 

I 
of guld this way from Europe is proof enough that we have· the international competitions at S.vdney, Australia; at Ber

Harbor defense. petroleum for .. 401 Snake bite. a remedy for..... .. 404 not been losers by the year's traffic. The steady decline in, lin, ill connection with fish and fisheries; at Cincinnati, in Hudson river tunnel. progress> .. 401 Steamboat. steel. for Venezuela, 403 . , • . • • I . , .  • • • • •  Industries. American ............ 399 Steam carriage , novel. a' ......... 4061 tije amount of ocean freIght carned m Amencan bottoms is the Mlller� ExhlbltlOn; at the exhlbltIon of sheep and wool Injecting veins (14) . . .. ............ 409 Steel. to temper (17) ... ............ 409 · d k . h h . b" . Ph'l d I h' b . f . h Ink. green (IJ) ..... . .. . ......... 409 St. Gothard tunnel. the ........... 405 dbe one ar spot lD t e ot erwlse nght picture. The In I a e p m; ut there lS no room 01'1t ere. and pro-Inventlon •• agricultural. ... , ..... 40S Street lamp.lmproved.Burton's*406 . h Id d 'd d t f tl 'd ' h' b bl d f th f h '  . d Th . Inventions, engineering ... " .. 406 Tree. age of (1) ........... . . .. _. 40S commg year s ou see a eCI e urn 0 . Je tI e lD t lS a y no nee , or ey are res m every mlD . ere IS Inventions. miscellaneous .. , .. .. 405 ����l.' ��dEl'��[�����.': � branch of national effort. no room either, and possibly no occasion, for saying much £:'';,����?:lli{�.��?�.:::::::::::.:::: � w t J C 40' Lamp.street.improved.Burton'.* 406 w�s��� ::fe'i:heelers;':·:.:·.:::·,: ri Of the purely scientific achievements of the year the most about our work in the past or our intentions for the future. 
�:���i:���r�r��:�,�::::::::: � ���·.��.������.��:'��.����.���:&li promising is probably the photo phone of Messrs. Bell and. The steady annual progress which the SCIENTIFIC AMERI· 
Light. electri C. on Broa-'lway ..... 401 I Tainter, since it opens up a new line of investigation from I CAN bas made for nearly two score years is the best guar-

TABLE OF CONTENTS OF 
THE SCIENTIFIC AlIERICAN SUl'l'LElIENT 

N'c>. 260. 

which practical results of great utility can scarcely fail to 1 antee that no pains will be spared to make the paper more 
flow. In other departments of scientific investigation there I and more worthy of the large and increasing favor bestowed 
has been a reasonable measure of progress, but no signally upon it by an intelligent and highly appreciative pUblic. 
important discoveries. A vast multitude of small advances .... I .. 

For the Week endln& December 25, 1880. I 
have been made in a thousand different directions, advances ELECTRIC LIGHTS IN BROADWAY, NEW YORK. 
whose Significance may not yet be fully apparent; yet at Last year the New York Board of Aldermen passed a Price 10 cents. For sale by all newsdealers. this moment we fail to recall any that are likely ever to resolution requesting the Gas Commission to cause experi-PAGEl k k' d' . h' J. ENGINEERING AND MECHANICS.-The Terminal Facilities of a 

I 
ran among era-rna mg lscovenes or ac Ievements. ments to be made with electric lights, with a view to testing Great Railway....... ..... .. . .............. ... ....................... 4135 In the applications of electricity considerable progress their adaptablity for lighting street�, a venues, parks, and 

M
��:���:·.�.��I�.�I.I�: .. �.����� .. :.�����:�.��t.���.�.���I�� 41351 has been made. The practical substitution of dynamo-elec- squares. No action was taken by the commission until re-
Stee.1 Steamships of the Fut.ure ...... . ... : .......... " . . :.: .......... 4135 1 t�ic machin�s for g�l va�ic batte"ries in telegraphing is a de- cently, when permission was granted to the Brush Electric HorIZontal CondenSing Engme at the Brussels ExhIbItIOn. FuU clded step 1D the dlrectlOn of economy. Recent improve- Light Company to test their system at their own expense P'1:n�:�:t��Z:.�·M.;I��·G.;;;;�·�;: 

.
.. ������:.:::::::::::::::::::::: �� I ments. in harmo?ic telegraphy, a?d in devices for rapid tele- on Broadway, from 14th to 34tb street, a ?istance of a mile. Honzontal �nl<lne. Brussels ExhIbItIOn ............................ 4137

1 
graphmg, promlse to add matenally to the useful ne;;s and i The posts for the new lamps are now belDg set up, and it Boston Gram �Ievators .. ......................................... ... 4137 cheapness of electric communication. The development of is promised that the li hts will be in 0 eration b Christmas Stove FoundrIes. By A.J.WATERS ............................. " .. 41371 " . I g P Y • 

A Week's Work In Birmingham. England ..................... " .... 4146 telephone hnes and telephomc exchanges has gone on wlth The iron lamp posts are twenty feet high from the base to 
U. TECHNOLOGY AND. CHEMIS'l'RY.-Shoe Heels Of Coir ...... ; ... 4139 considerable rapidity. We fail to discover, however, any 1 the fOut of the lamp. Their upper portions are supplied Glucose. Continued from No. 259. Wol1f's process of mannfac- marked improvement in the character of the service, There I with proJ'ecting teeth .which are intended to b d t turing glucose.-Turbish's process.-Plgeon's process. 211gures .... 4L'l9 . . . . I ' e use as s eps 

Detectlon ofCoaI TarUolors ... ......... ........... ................. 4140 seems also to be a declded Iullm the work of Improvmg the, by the men assigned to keep the lamps in good condition. 
Phosphorescent Lamp for Mines" ................... .... . .......... 4140 range and efficiency of the telephone itself. Has the limit The lamps are constructed in accordance with the Brush Colors in Patterns ....................................... " ............. 4140 been reached in this direction? It was reported a few patent, bein from four to five feet in hei ht and surmounted Jute Dyeing ............................................. .. ............ 4141 . g g 
A Transformation of Woolen Fiber ................ ....... .... .... 4141 weeks ago that the problem of telephomng through con- with an iron hood. Sew Process of Rendering Nickel MaUeable ........................ 41411 siderable lengths of submerged cable had been solved iu The whole number of lamps will be twenty-two' the UI Arsenicln��e Brain ·h 
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467 ' I I England, but nothing seems to have come of it. Equally wires will be carried from the top of one post to the t�p of . PHYSICS.-lhe Fourt tate Of at er.... ......... . . . . ........... d' .. . 
On the Mechanical Transmission of Sound by Wires. By W. J. lsappomtmg �ave bee� the pr?�IllSeS so o.ften

. �
ade of the I the next for the present, or until the city decides to adopt MILLAR ....... " ... ............................................ " . ...... 4137 speedy connectIOn of dlstant cllles; that lS, CitIeS from one' the system, when they will be sunk under ground. Each The Reese Fusing Disk. 2 figures. Plan and side elevation ...... 4138 to t th b d d 'I t b f th t I I '11 . . . d . Improved Microscope. By PAUL WAECHTER. lllgure" ......... 4139 wo or ree un re ml es apar , y means 0 e e e- amp Wl , It lS promise , glve a two thousand candle power 
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