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J titutifit �tutritau. 
COST OF THE NEW AQUEDUCT. -35 deg. Fah. The arrangements of apparatus used 

The new Crotou Water Works for New York City in determining the plasticity of pure ice, and also of 
have so far cost a little over twenty-three and a half pond ice. are illustrated in detail in the paper. 
millions of dollars. It is expected the water will be The ice for the pure ice experiments was frozen from 
let on within a few days. 'I'he total length of the new distilled water; the coldest freezing mixture used, con­
aqueduct is 33% miles, of which 30%, llliles is in the form sisting of three parts by weight of crystallized calcium 
of a tunnel, lllostly through solid rock, 18 feet dia- chloride and two parts hy weight of snow, yielded a 
meter, lined with brick 16 to 18 inches thick, filling of constant temperature of -35 deg. Fah. Other freezing 
concrete, iuterior diailleter for the most part of 14 ft. mixtures were used for the telllperatures above this. 
The delivering capacity is three hundred and ten The cylinders of pure ice employed were 2 feet 1� 
millions of gallons per day. The work of excavating inches long and 2 feet 1� inches diallleter, and weigh-One copy. one year. for the U. S .. Canada or Mexico . ... ... ... ....... 83 on the tunnel was begun March 7, 1885, and finished July ing 470 pounds. The plasticit" was ascertained by meas-8g� ggg;: g�� ��oa�:��'}no: igr�i�n sco���r�d:ej�n:::rnx��g·po8tai Union', 1 88 � 

Remit by postal or express money order, or by bank draft or check. 7, 1888. This may be regarded as excellent progress, uring the relati ve penet.ration during equal periods of MUNN &0 co .• ilfa Broadway. corner of �rankhu :;treet. New York. and shows the practical advantages of using the best time of the polished steel rods into the ice, care being The Scientific Aloericall SUPl,lelllent and most improved tools. t k t 'd f d t" A l  Is a distinct paper from the SCIENTIFIC AMEIUCA N. 'l'IlE SUPPLKM KN'l' a en 0 avO! errors rOlll con uc IVlty. arge num-
Is issued weekly. Itvery number contains 10 octavo pa�e •. uniform in size .. • • , .. ber of experilllents were also made on the plasticity of 
;5i.t3 �C����.'��� !'JM�I�I�"a�ad!·er�s �fe�fc�scrifJioon ;o�e��';,�L��r�r!<,,;; THE PANAMA CANAL BUBBLE. natural, lake, or pond ice. The influence of the com-countries belonging to the Postal Uniop. Single copies.]O cents. Sold b��::n\;I���.iaii::t����f.n�u§�fiN;?I���ryAM8�ei,g�0�p��fJ's ������i.NT' It is now over eight years since work was first begun position of water on the plasticity of the ice frozen 

����f�t s��t':.i':n°d:;u�:.ar. T':, �'6�e�:ndr;����ri�8 �it�f�at�st'iJ �i';J�,oni�� upon the Panama Canal, and about two years have therefrom was investigated, and a num ber of experi­
doUars a year. elapsed since active operations were suspended. The lllents were made to ascertain the proportion of 

THE ARCHITECTS A"::�ll,�i:;t� E�I ::�!OO��HE SCIENTIFIC AMEIt- total cost of the work up to the present time, including the saline constituents of the lake water taken up 
�i;'n�n�'tlaO��r�I';,,��t:f.�����i��I�y���t��l���oe��c�li �s��;�u�3��h)Jet�71�: the indebtedness of the company, is estimated at seven into the ice during crystallization. 
�����i���gpl��e,::'����yn�rJ��f�l���:;'iiwerrfri':." %�1�Wce�Jfld:���t':;Jdaii,�e hundred millions of dollars, and the canai is hardly Roughly speaking, it was found that the proportion 
tectural work in great variety. To builders and all who contemplate build- half finished. of inorganic matter in the melted ice was about 10 pel' ing this work is inval uable. II as the largest circulation of any architec .. tUral publication in the world. De Lesseps' estimate of the cost in 1881 was one hun· cent of the tota 1 inorganic salts contained in the lake 
ors�1��igg.�i�.'},J5aC��;;';. 1i{,����i�'i,a��ft�f\?�i��e�����e�:'¥:{&�a�:�� dred and twenty millions, and the tillle required to water from wh.ch it was frozen. The general sum­
����i��%�a�i�'�'i{ �a��LP�:'i!�r�J�:�� E��T�g����\��STM���AE�iI��� open the canal five years. The mismanagement of the mary of results of the experiments on the plasticity of and SUPPLE:ME�T, $9.00 a year. To foreign countries, $11.5U a year. enterprise has been conspicuous, and the swindling pure ice at the various temperatures employed are 

J,A A���;;�8�Tl�:IjF��:I� �!nt:S�R�����I::!:h �=:ee:!��I��f the practiced upon the company fearful. Among the plotted out in four curves, and the results of the ex-
2����:;:ttC;,��:��ig�I�Igu��i!s�:�An��n\t'!�·r��i��:i�/����er�E�; methods of deception the following system was at the periments on the plasticity of pond ice were shown in 
profusely.illustrated. It is the finest scientifiC. industrial trade paper tiIlle reported. When "a ship arrived with a cargo of detail. In the lllajority of instances it was found that printed m the Spanish lang'nag�. it circulates throu.ghout Cuba, the West 
�i��;������';.0er�g�ts�la��s1, �i'nU:�la�J��e;�C;ke��a*'1.dlinad y��;.n���t ���ets� . coal, a small portion would be landed and vouchers if the plasticity of the ice at -35 deg. Fah. be called 
any part of the world. Smg!e caples 25 cents. See prospectus. 

I given for the whole cargo' the ship would then de- one, at 0 deg. Fah. it would be about twice as much, l\-LUNN & co., Publishers, ' 
iltil llroadway, New York. , part and return again in a short time, ostensibly with and at 28 deg. Fah. the plasticity would be about four 

I'r�t o�hb�,;":f;��c':�\f�k�e�It,.�':nMf����I;;��'ifiee1gr�����0.'.'fe��u��' another cargo, for which new vouchers wo�ld be times as great as at 0 deg. Fah., or eight times as much 
(� LU. given; the same trick would then be performed again. as at -35 deg. Fah. The comparatively great con­
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Thus by the knavery of its agents, who were simply! tractibility in ice observed at considerably reduced 
plunderers, the company paid for materials several temperatures-see the author's former paper" On Ob­
times over. There were rumors of frauds in almost servations on Pure Ice and Snow," Royal Society 
every department of the work. There seems to have "Proceedings," No. 245, page 5i4-may probably ac­
been a woful lack of that rigid business organization, count for the g'reat reduction in its plastic properties 
and close scrutiny of details, which should govern in at low temperatures. 
such an undertaking, in order to secure ecouomy and i This is in accord with the practical cessation of mo­
success. Much of this laxity was doubtless due to the I tion in glaciers during the cold of winter. It was also 
deadly and enervating climate, which almost at the noticed in course of the research that the plasticity of 
beginning of the work carried to the grave several of the naturally frozen pond ice was manifestly greater 
the ablest and most experienced chief officers and than that of the prepared pure ice. The comparative 
many of their valued assistants. difference in the behavior of the pond ice was doubtless 

After the failure of the company to meet its obliga- owiug to a portion of the saline constituents of the 
tions, a receiver, as we should term him, but in France water interspersing during congelation between the 
he is called a liquidator, M. Brunet. was appointed to faces of the individual crystals of ice, thereby tending 
take charge of the work and the properties of the to reduce the cohesion of the mass as a whole, ane in­
company. He named a commission, consisting of creasing its plasticity. 
twelve independent, experienced, and prominent per- - •• ' _ 

sons, among whom were engineers and professors, who Latent Heat. 

were charged to visit Panama, examine the works and The phenomena of latent heat were first investigated 
machinery, and report on the best way of completing by Dr. Black, of Edinburgh, nearly 130 years ago. He 
the canal, the further costs, etc. Efforts were also to was first attracted to the subject by noting that it 
be made to obtain a renewal of the concession granted was impossible to raise the temperature of ice until it 
by the Colombian government, as the privilege will was all melted. For instance, if a pound of ice is put 
soon expire-having now only a little more than two over a spirit lamp, a large quantity of heat passes into 
years to run. The commissioners reached Panama in the ice, but the mixture of ice and water shows no 
December last and investigated everything with much tendency to rise in temperature until all the ice has 
care. Their report has lately been made to the Cham- disappeared. The question then was what became of 
ber of Deputies, and is anything but encouraging. the heat. It was proved that the heat was used to Price 10 cents. For sale by all new.dealers. 

PAGE The comlllittee says that the construction of the Illelt the ice, but where did it all go to? It had disap-
I. ASTRONOlIY.-Astronomy.-Six stars and data of the Rame canal at the calculated level would occupy twenty peared and was unaccounted for. 

adapted for spectroscopic investigation .  with notes on the me- years and would cost 1,737,000,000 francs-$347,400,OOO. Another experiment was tried in which a pound teoric theory of comets, shooting stars. and other topICS .. . . . . . . .  12121 

11. BO'l'ANY.-Honeysuckles.-The cultivation of honeysuckles and In the opinion of the committee the work could only weight of water at 100° C. and a pound of water of 
their utilization in tile garden.-I illustration .. .. ... . . . . ....... . . . .  12121 be completed on the basis of an international agree- 0° C. were mixed, and the result was two pounds of 

The Shapes of Leaves andCotyledons.-By SIR JOHN LUBBOCK. lllent or a syndicate of the states interested. water at 50° C. In the lllixture the pound of boiling -The Various shapes of seed leaves and mature leaves of plants 
considered by the great naturalist.-A recent Royal Institute leo- The report further states that, taking into account water gave up 50°, reducing its temperature one-half, 
ture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12119 the i nterest to be paid during so long a period without and the cold water receiving it is raised to 50°. But if 

Ill. CIVIL ENGINKERlNG.-Great Tower for London.-Designand any receipts, and also the general financial charges, instead a pound of water at 100° C. and a pound of ice speclficatlOns of a 1,250 foot tower.-I lliustratJOn ............ . . ...... 12121 th 't 1 t b t· t d th '1 tOO b . d h t d t th t 'l'he Vyrnwy Aqueduct to Liverpoul.-The new Liverpool water e capl a necessary lllUS e eSlma.e at ree ml - I a e Illixe , we ave wo poun s a e saIlle elll-
works.-Pnrticular. of crossing a navigable stream by the use of liards of francs, or say six hundred millions of dollars. ; perature, but the lllixture, when the ice is melted, 
spe CIal jOints m the pipes.-I illustration ......... .. ................. 12125 i A further report deals with the defects and omissions I would show but about 10° C. instead of 50°. Thus it 

IV. ELEC'l·IUCI1'Y.-A Sewing Machine Motor for Amateurs.-By of foul' plans proposed for the completion of the canal. would appeal' that 80 units of heat had disappeared 
c. D. PARKHURST.-A very SImple and satIsfactory motor wIth . . . 
laminated armature of sufficient power to drive a Rewing machine. Accordmg to the first of these plans, the canal IS to be and were unaccounted for. The experiment was then 
-11 illustrations ............... . . .. . .... .. ....... . .. . . ...... . . . ......... 121,0 isolated, no use being made of the exi�ting waterways. tried, from which it was found that this 80 units of 

v. MECHANICAL ENGlNKERING.-The Morgan Engineering The secoud plan proposes to make use of such water- heat reappeared when water· was converted back Work.s.-A n;lOdern first class engineering works at Alliance. Ohio, 
described ...... . . .... . .. .. .... . . ....... ......... . ....... .. . . ......... .. . . .  12123 ways. The third provides for a ship railway as a por- again to ice, and this heat was manifest and given to 

VI. MKTEOROLOGY.-Velocity of the Wind on tbe Eiffel 'l'ower tion of the proposed interoceanic route, and the fourth the surrounding bodies. The question was: Where 
and at the Forth Bridge.-Interesting data as to the velocity of for a ship tunnel through the high land at Culebra. does this heat go to and where does it come from when 
the wind atdifferentelevations.showing the striking difference in Meantime the unfortunate shareholders have peti- it reappears? Dr. Black answered that heat was a surface velocity and that observed at, great heights .. . . . . .... . . .. . .. 12121 

VIl. ORDNANCE.-Modern �'rench Artillery.-The De Bangel/uns tioned the French Congress, asking that the liquidator kind of matter, a subtile and elastic fluid, and water 
and mortars. as made by the Cail Gun Factory, witb elaborate shall prepare a statelllent showing precisely what has had a great capacity for holding this fluid. Between 
tables of dimensions.-4 illustrations .. . . . . . . . . . .. . . . . . . . .. . .. .... . .... 12122 been done with the money received by M. De Lesseps the molecules of the water, it was said, there are min-

VIII. NATURAL HISTORY.-Bustards at the Zoolo"ical Gardens.- and the directors. More than twice the sum they ute spaces into which the heat finds its way, and there A recent acquisition at the London Zoological Gardens.-The 
great bustard of South Africa.-lillustration .. . ........ . ............ 12119 stated would be required has been subscribed, and the lies hidden as long as the water relllains in the liquid 

iX. NAVAL E"GINEKRING.-8ailin� Ships.-The present as)}ect creditors now believe it was obtained upon false repre· state. In this condition the heat produces no sensible 
of sailing ships, their increased size, and the present extensive sentations. They seek to have the directors made per- effect on the thermometer. But no sooner does the use of the same.-Contrast of English and American vesRels .. .... .  1212t sonally responsible for their losses. and hope in that water begin to paRS back into the solid form of ice 

x. PHYSICS.-A Simple Barker's Mill.-A Simple apparatus made 
from a tobacco pipe, illustrating the principle of this well known way to recover back at least a portion of their vanished than this heat is forced to come out from its lurking 
experiment ........... ... ............. ..... . . . . . . ................ . ..... 12128 treasures. place and to make itself sensible once again. This 

Xl. TKCHNOLOGY.-Automatic Gas Retorts.-Tbe use of inclined •• • , • was the doctrine that prevailed down to the close of gas retorts. charged and discharged automatically.� illustrations 12128 
i!arly Printing in America.-By A. DE F.-Interestin", notes, The Plasticity or Ice. the last century. The sallle action is seen in making 

with dates oithe history of printing in this country ......... . .. ... 12128 MI'. Thomas Andrews, F. R.S., recently read a paper i steam, for if heat be applied to water. the temperature 
Tbe Asphalt Industry in France.-Tbe occurrence,manipula- on this subject before the Royal Society. The experi-· will rise until the boiling point is reached, and if the tioo. and uses of asphalt.-2 illustrations .. . ............. ............. 12121 . 1 d The Fixation of Nitrogen.-By CHARLES A. FA WSITT.-Hlstory ments named in the paper form a continuation of a steam formed IS al owe to escape, the water will Rhow 

of attempts at the solving of this great chemical problem , as yet previous research by the author. The experiments no higher temperature, though heat is being constant-an unsolved one .. ... . . . .. ...... . ... . . . ......... .... ......... .... . . ..... .. 12132 were lllade to investigate the relative plasticity of ly added. This heat, it was said, was concealed be-Thp Use of Gas for Cooking Purposes.-Gas fiS a substitute for 
�oal in bousekeepiol(.-lt. economy and convenience ........... ... 12128 pure ice at various temperatures, ranging down to tween the particles of the vapor, and was squee�d 
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