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CONCUR WORlt AT THE SEA ENDS OF 1J[ISSlSSlPl'I elasticity of the subaqueous layers of mattresses has been 
lETTIES. destroyed The greater part of the settling seems to occur 

The largest blocks of concrete ever employed in works of within the first ten days after the constructIOn of the blocks. 
ESTABLISHED 1845. marine engineering are those used to give stabihty to the sea • 4' � • 

endR of the South Pass jetties, now approaching completion, 

I 
USE OF PHOTOGRAPHY IN WOOD ENGRAVING. 

MUNN' & CO., Editors and Proprietors. at the mouth of the Mississippi Two causes combined to In the practice of the ordinary method of wood engraving 
make their adoption an imperative necessity-the entire ab- the artist whitens the surface of the block and makes his 
sence of available rock within a radius of five hundred miles drawing thereon with India ink or pencil. The engraver 
or more,-and tb,e enormous force of the waves to be with, then cuts upon the drawing, endeavoring to keep in mmd 
stood. In an early experiment, masses of rock, in blocks the general effect of the original; but the latter is of course 
weighing from one to two tons, were placed upon the lower gradually obliterated as the work of cutting proceeds. To 
ends of the jetties; but the first gale swept them all away this obliteration of the original drawing is probably due a 
It was accordingly decided to cap the last 3,800 feet of the part of that loss of artistic effect in the finished engraving, 
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One cOPY,'one year, postage included,."" .. """ ....... " .. " ... ,, .. $320 east jetty and 2,800 feet of the west jetty with blocks of ce- of which draughtsmen are apt to complain. One copy six months postage included ........ """ ... ,,....... ... 1 60 . • f t h h 
' , 

S A RICAN '11 be suppllnd ment concrete, wmghmg rom twenty-five to seventy- wo The facilities offered by photograp y are now, OlVever, Club8.-oneextra copy of TR'ID CIENTTFIC 'IE W1 � 
• • • • • • gratis for every club of five subscribers at $3.20 each; additional copies at I tons each; the largest artifiCial blocks used In the protectIOn being used by engravers and draughtsmen to assI st m the prosame proportionate rate. Postage prepaid. of the great breakwater at Cherbourg, France, and hitherto duction of better engravings. Instead of drawing directly ;:rSIngle copies of any desired number of the SUPPLEMENT sent to one unrivaled, weighed only forty-four tons. upon the wood, the artist now makes his finished picture upon a
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e
��dress In a paper read before the American Society of Civil En- paper, which is then photographed upon the wood in exact 

MUNN & CO., 31 Park Row New York. gineers, last August, Chief Assistant Engineer' Max E. facsimilej the engraver then proceeds to cut the photograph, 
The Scientific Am.erlcan Supplem.ent Schmidt gave an account ,of the mode of constructing and and during the whole time of cutting he has before him the 

sa <lIstlnctpaper from theSCIENTIFlC A'IERICAN. THE SUPPLEMENT depositing these gigantic blocks, a mode which presents original paper drawing, to which he may refer for assistance s Illi!ued weekly. Every number contains 16 octavo pages, with handsome several novel and interesting features. in his endeavor to maintain and reproduce the spirit and oover. uniform in size with SCIENTIFIC AMERICAN. Terms of subscription d f b k i d d for SUPPLEMIONT, 15,00 a year, postage paid, to subscribers. Single copies The concrete is ma e 0 ro en stone, grave , san ,an feeling of the picture. 
10 cents. Sold by all news dealers throughout tbe country. cement from the limestone region near Rose Clair, on the -------........ 4"' • .-. ...... _------Combined ",ares. -The SCIE"TIFlC AMlilRICAN and SUPPLEMENT Ohio, 1,300 miles up the river. The stone is broken by hand, 'Will be sent for onQ year, postage free. on receipt of seven douar8, Both THE HUDSON RIVER TUNNEL. 
papers to one address ot'di1l'erent addresses, as desired. all the pieces being small enough to pass through a three- The Hudson Tunnel Company, which began excavations The safest way to remit is by draft, postal order, or regi s tered letter. inch' ring. The gravel is brought from Prophet's Island, almost five years ago for a submarine passage to connect Address MUNN & CO., 87 Park Row, N. Y. La., two hundred and fifty miles up the river, and ranges the cities of New York and Jersey City, latel'y resumed Scientific Am.erlcan Export Edition. in size from I-30th of an inch to 2Yz inches in diameter operations after a litigation of several years begun by rail-The SCIENTIFIC AMERICAN Export EditlC\Il is a large and splendid peri- I' T d h' f th ' 1 d tb th f Mica! issued Once a month. Each number contains about one hundred he san ,W Ich comes rom e IS an s near e mou 0 roads and private citizens to restrain the work. The courts large quarto pages, profusely illustrated. embracing: (1.) Most of the P 1 R' M' . d tI d h p ined 1 11 plates and pa�es of the fo!,r preceding weekly issues of �he 8C!lilNTI�1C ear Iver, ISS., IS mo era e y coarse an s ar gra . of New Jersey decided that the company were ega y en-��:;:����ii.i."t�1'd�:��gl!��gf:�t�A�':\t��gg;c���lfs ��?:.elrJ:?�Ju�tS� The cement is Saylor's American Portland Cement, of titled to build their tunnel, and Colonel De Witt C. Haskin, 'l'erms for Export. Edition, $5.00 a year, sent prepaid to anypaI't of t e which over 5 000 barrels have been used. The IJrOportions the Pre"I'dent, I'mmediately set to �'ork a force of about fifty world. Single copIes 5I.IcentSi ar Mauufacturers and others who desire ' 

0" ��:�g��e��J�)�;1i�i',ae�elri.''t'l;)s �1i'ld�r.ftea ���y �gg:��:Jg'o�I�Played an- of these ingredients employed are by volume, 15 parts masons and laborers at the original point of departure, J er
lal;������f��:i;;'��i�\n1��e�'ig;?��gg������JrJ�e I������';vY'011J�cui broken stone, 4'38 parts gravel, 8'28 parts sand, and 3 parts sey avenue and Fifteenth street, Jersey City. The tunnel 00 .• 31 Park llow, Newt'ork. cement. One hundred and sixty-five cubic yards of these· was begun in November, 1874, after extensive borings which 
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materials (dry) make 100 cubic yards of concrete after final had been begun a year before in the bottom of the Hudson induration. The ingredients are mixed with fresh water in River. A circular working shaft thirty feet in diameter, quantity equal to about 10Yz per cent of the dry material. walled with four feet of brick, was begun 100 feet inland, 
The blocks of concrete are constructed in place on the it being intended to make it 65 feet deep, at which point the 

top of the jetties, and are from 16 to 20 feet long, from 5 to tunnel was to be constructed. Colonel Haskin informs the Contents. 13 feet wide, and from 2Yz to 4 feet thick, the dimensions World that he expects to get well under the river before win-(Illustrated articles are marked withan asterisk.) enlarging by offsets as the jetties approach the sea ends. ter sets in. It is estimated that the tunnel will cost $10,000,. Advertisers, a suggestion to ...... 245 t���s�\h��el::":N��I��;����.���:: �� The mixing is done in a 5 ft. 9 in, cubical box made of 000. It will be 12,000 feet long, including the river ap-t��erii�����fb�f�::::::::::::::: �� L tl ·th t t 241 . d d 'th fl Bicycle race, the last ............. 244 M�f��iey�f':�tio"� o;,�.��·::::::: 250 quarter inch boiler iron. well rIveted an strappe WI at proaches, and the greatest depth ullcler water will be over Boller coil [21 ...................... 251 Memory, concerning the ......... 2�7 and T iron, and supported by a strong framework of timber sixty feet. The location of the New York terminus has not Bromine in the U. S .......... .... 240 Metric system, basls off!5] ....... �51 
A '  . d h '  tt 8:;:��dg�it;�h%:;;i'io;.·iaii;es ... : �� ����t���ia���!t;{, ,;'6::;e.��:::::· �1� resting on the jetty. separate mlxerlS use . on eac J: y. been fixed upon, lJUt Washington Square has been suggested. 

Chair Sarber's, new' ............. 246 Motive power, England's ........ 24l The mixer is suspended by two hollow cast-Iron trunmons, It is now proposed, to gain time, to work at once on each ChemicalS, home .................. 244 Non-conductor of heat (15] ....... 251 
d' h' h . t d f h" d f Chlorophyl ......... ........... .. 244 Objective, 32-lnch. RUSSIan .. .... 249 7Yz inches in lameter, w IC are rIve e rom t e mSI e 0 side of the river, as many men to be employed as possible Cider to preserve sweet [14] ... .. 251 Ore smelt ing at Leadville ......... 219 d' 11 't th t th b 'th ' h Cinchonidine in quinine [5]. ...... 251 Oxygenating water [21] ........ ... 252 I box to twc corners lagona y OppOSI e, so a e OXWI at one time in gangs, which are to be relieved every elg t Cloth to waterproof [5] ........... 251 Papercollargoods,manuf'tureof 245 I • " '1 1 d b  t . th wh f 'd f d Cone<;rt rooms .... ...... ......... 248 paf,ertrade, export ................ 244 i ItS contents IS easl y revo ve y a s eam engme on e ar hours. The company claims that by the al 0 compresse 

8������'Xmpe,:e:::::::·:::.:·: �i ��t��l::te�:�ic��cf:i�i';�:::::::: �±� below. . air, as applied in the patent obtained by Colonel Haskin, it Decoys for wild fOwl'Edi .... ;·,; .. �ii ��g��f.{;�g�: :�c'.i�gl�g
e�.,:,:����: �tl! The mixer is charged and discharged through a triangular wI'11 be able to complete the work at much less expense than Ili��n"tWf,e�:t��grt26] .. ,,:,.n �.:: 25J P d I 1 248 Engines power of [16]....... . 251 s�:lnKi'na�n'!,o��tents:.:::::::: 250 door, formed by cutting off one corner of the box, the any similar work has ever been constructed for. It is be-1�:{f.�.��,.��.��IC��.:: ... :::::: � �g���a�I�;�S�£�46f'iieiaY;;d:::::::: �� sliding cover being strongly clasped and secured by screws. lieved that its present capital of $10,003,000 will be abun Expedltlon to the Red Sea ........ 250 �lfi����fo��I¥J�O&��kBBioii·.::::::: �sli Tbe water enters the box through hollow journals while dant for that purpose. The plan of construction contem-R:::!n�u�gs\Yfeesa��::::

.::::::::::: � T . th ' 247 '  d' b . 1 d f . , Th h Flourml!ls, horizontal, French ... 243 TrJ���r;md�rii,:ound:::::·.::::::::: 241 the lllgre wnts are emg revo ve or mlxmg. e plates no coffer-dam, caissons, or BruneI shields, t e com-Forging quick ..................... 248 'l'orr.edo,I"'1i' the ................ 249 dry materials are handled and lifted bv steam power pressed air introduced into the face of the tunnel being ex-����it�� �ft��u�1�,:e:::::::: �� �������.d���;.·rive,:::::.:.::::::· ��� Twenty-two revolutions of the mixer, req;iring a lout two pected to exert sufficient pressure to hold in place and pre-G1Jt frames, to clean [22] .......... 252 Varnish for vIOJlns [8] ............ . 251 
ffi h hi' t th ����a�I�:r::�k:::::.:::.:::::: � �:��:p��������.�?�� .. ::::::::: �� �inut�s and a half, su C? t� t oroug . y mcorpora e e vent any irruption of silt, clay, or water .. The air pressure 

Hydraulic ram, power of [17] ..... 252 Wl'terproof for paper ve.sels [11] 251 mgredwnts. The concrete IS discharged mto cars beneath, I is also expected to carry back to the- workmg-shaft through Ice medicated . .  . ......... ' .... 248 WITe, experiments wIth ........... 250 d . . kl d t th . t f d 't'o by small l it . th Inventions, agricultural .......... 249 Wire, to cover gO] .................. 251 an IS qUlc y rawn 0 e pom 0 eposl I n a pipes all sand, mud, or water that may accumu a e III e 
rn���ng�::���g��I��f:::::::::: � �a���f���fi:n[�fJ·:::.:::::::::::: �� locomotive along a railway running above the surface of the· heading during the course of the excavation. It is believed Inventions, miscellaneous ........ 248 Ye r, successful, a ................. 244 jetty, supported by piles. The cars, which contain about that the tunnel can be advanced five feet a day, and that 

two cubic yards each, are strongly built of boiler iron. By the whole work can be completed in two years. TABLE OF CONTENTS OF means of two ratchet wheels and wooden levers perma- All this, of course, is contingent upon the success of 
THE SCIENTIFIC AMERICAN SUPPLEMENT nently attached to the axle on each end of the car, the Col. Haskin's method of tunneling. That it will succeed 

No. 198. dumping of nearly 9,000 pounds of concrete is done �lmost without radical modifications is highly questionable, indeed 
For the Week endln2 October 18,1819. automatically, and the .car is easily turned back to ItS up- altogether impOSSible, since the air in the tunnel would 

Price 10 cents. For sale by all newsdealers. right position by two men. The moulds, constructed almost have to be maintained at a density at least equal to that 
I; ENGINEERH(G AND MECHANICS.-The lI;'lost Economical SGeed entirely without nails or spikes, are �awed out in parts and of the semifluid materials 'to be supported. . m��t\'i.'tro r::hIPS of the Navy. By JOHN �O.WE, B.A., Eng. U. S. . 1 fitted by carpenters, and are carned on trucks over the The object of the tunnel (which is to be cirC'ular III form, 
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t �:�hJ£i��en;::l�a\ngJ����:.. lllustration of , finished blocks to the p lace where needed. Then the floor- 26 feet wide and 24 feet high) is to establish direct railway Shj);;.e�;��e����its�
hb������tive economy. Problems to be solved. ing is laid down and the other parts quickly put in place. connection between New York and the railways having Life Saving Rafts. Grandin.'s system. Perry's Raft. 4.figures. As soon a- the mould is ready the freshly-prepared concrete t .. t Jersey CI'ty-the Erie Pennsylvania' Delaware Economy of Fuel. Ne.eded Improvements ID fuel burnmg. ... crmlnl a " , " Sewer Ventilation Inllerun. From Karwisse's report on the sewage is filled in, and the concrete is left to set. Less than twenty Lackawanna and Western and New Jersey Central. It is systems of Europe. 

" d t '  1 f h " d II. GEOGRAPHY, GE(jLOGY, ETC.-An Eastern Oil City. Baku and. mmutes are reqmred to transfer the ry rna erla rom t e estimated that more than 400 trains of cars could be passe its petroleum. RUSSIan uses of petroleum a.8 fuel. " .. • 
• The Bradford Oil District of Pennsylvama. By CHARLES A. ASH_ wharf to the mixer, to mix the concrete, and tranSfer It to through the tunnel every twenty-four hours, the time of BURNE, Second Geological Survey of Pennsylvania. . f h th d th . " Ill. ARCHITECTURE.-Antl-fire Construction. .By R. G. Hatfield. The the mould. Makmg allowances or roug wea er an 0 er travel from Jersey City to Broadway to be SIX mmutes. havoc of lIres. Property destroyed. Loss of hfe, etc. d flO" b' d f t ' IV ELECTRlCITY.-Electricity as a Motive Power. Profesaor W. E, causes of elay, an average 0 v CU IC yar s 0 COllcre e IS • 4. � • 'Ayrton's British Association. Annua! Discourse to working men. I d d h . tt D '  th 1'er part of the Hlstou;of electric motors. Philosophy of electrjc generation. CO':l- ma e a ay on eac Je y. urmg e ear I 
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e
.:t��f';;, !�"t��. e'(Y��JTti�i{:�f �t��gg construction the concrete was rammed in the moulds, but 

g)l!I';,'c�;\��i Clocks and Clockwork. By HENRY DENT GARDNER. that process has been abandoned as needless, it having been 
Bains' electricaLPendulum. Shepherd's .electrical clock. etc. 13 figs. found that the vertical fall of ten or twelve feet, from the On Lightning Protectors for TelegraphIC Apparatus. By WM. HENRY 
PIU',"CF.. The "plate" protector. Siemens' arrangement. Superiority car to the mould leaves the stuff in a better state of com· of pI am over serrated plates. , . . d The Brooks Underground Telegraph Cable. pression than could be obtamed by rammmg. Four ays v. TECHNOLOGY, CHEMISTRY, AND PHYSICS.-Standard Photo . . h Plates. Process adapted by Ferrar & Pauli, Barcelona, Spain. after the setting has commenced each block IS coated Wit a Quantitative Determination of Cadmium. By F. BEILSTEIN and L. f t l 'd f t th . hes th ck JAWEIN. pla�tering 0 mor ar, al on rom one 0 ree mc I ,  

VI. M�'i'i�6I�PI�ni':f�tiAili.fr�Y.-on the Cure of Consumption. By by means of the trowel. This mortar-composed of equal 
D'iio��:O�\';i�t���u:.,';:k, B DAVID HOWARD. volumes of American Portland cement and sand-is pre
c::R1�roved Method of Making Phosphorus Pills. By EDWARD F. pared in small quantities and the plastering done quickly. 
1. ��� ¥:;t�gr �':r����n��ng}�8i��i�%\��iD/n:tt!': �HJ,�RJrine. At the end of two weeks the concrete has become .hard Vll

B:!f��1f,�/i!��Y AND AS'l'RONOMY,'-Meteors. Theory of Prof. enough to allow the removal of the moulds, after which the 
Meteorological Register. Inst",ment used at the Observatory of interspaces are filled with mortar or rubble masonry. By Montsourls. 6 figures. Regulatmg barometer. Reading apparatus. . Thermograph, etc. . far the greater and more difficult part of thiS concrete work PaIiSII Comet II. of 1878. Elements and ephemerIS. , The Plal:\etJul'iter. was in place in the fore part of June. At the current rate VIII. MAN AND NATURE,-How our Ancestors In the Stone Age made . .  d b f their Iml'lements. By B. B. REDDING. of progress the mam cappmg would be complete e ore Is Nestllulldlng an Instinct In Birds'/ By BENJ. T. LOWNE. A study d b Th 1 f th k c template of ring doves' nest hUiJdinr-' the en of the mont . e p ans 0 e wor on 

IX. �<g-6fn'ri,��1�ffs"���e �t:�\�g�I��T�rfi: �lt�a::dl��B of the addition of a massive parapet to this capping, the time t�e��¥r��s�f:�BE�.stage. 1 figure. Portrait. of beginning it to be determined by the degree of subsidence 
l"ll'sta��e�

efg� li��;�:�lng Wheat. observed. It iR expected that the compression due to the 
se�e:e'!8�d. Its compQsition and uses. Production of Isinglass from tremendous weight of the blocks will continue until the 
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THE PRODUCTION OF BROMINE IN THE UNITED STATES. 

The only important source of brominein theUnitedStates 
is the liquid which remains after the extraction 'of salt, and 
which is known in the salf-making"inqustry as the" mother 
waters. " The Moniteur Bcientiflque gives a short description 
of the process employed in separating this important elell,lent 
from the saline liquors. The latter,. when first :pumped up 
from the pit, mark 90 Baume. They are·evaporated in 
long iron boilers. to 150 Baume, allolVlia\;l·:to settle, then 
further evaporated to the crystallizing �oint in wooden 
tubs heated by steam. The first crystallization forms the 
salt of commerce. The tubs, five in number, arep�aced.$ide 
by side, and ever,Y day the liquor is decanted from:on\l to 
another-from No.1 to No.2, then toNo, 3,.anq :so.nn_,to 
No.5. The crystallized salt is removed f�om each tub after 
draining off the liquid. .When the brine �ttacl1es)u? No. 5 
it has become mother lIquor, and c.onslsts 'prlllclpaUy of 
chlorides of calcium, magnesium, �dium"and'ai little 
Chloride of aluminum, with'varying proportlons of bromides 
tlfsodium and calcium. Tub No.1 is filled every day with 
fresh brine, so that the process becomes continuous. , The 
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