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I ~ M O N G  atthe most val~zable of the papers prcsentecl 
the IVorld's Congress of Chemists were those in tl~scus-
sion of indi~strial chen~ical ed~~cation.Any four years' 
collegiate coursc in chemistry may grad~ratc an analyst. 
one who is con tent to remain forever a laboratory em-
ployee grinding out results,--atiii parenthetically lct it 
here be said,that the young gradtiate need expect noth- 
ing hut a "grincl" in any laboratory, H e  may have 
dreatxls of research and private siudg., bu t a few months' 
t i~i le  wlll dispel1 these writ11 unpleasant forcibleness. 
I-Ie will find that cach day brings a inass of rorititie 
work, and chernical analysis rapidly degenerates into 
mechanical unanipttlation. We do not say this by way 
of cliscouragement ; analysts arc necessary, a~it i  many 
fiv~rl here the greatest pleasr~re ill tlrcir work, but there 
is tleederl, too, another class of workers, not higher in 

adciition of carbonate of potash or sor!a to the moistened 

plrosph ate: 

zCa, (PO, ), 4- I<, C'O, + I-I, 0 -I- CC), = 


zCa, IIK (PO4), 
aCa, NK (PO, ), -+ K, CO, C R,0 t CO, = 

~ C ' a l 3 ~  (PCj4 )= 
The by-produets are oillittetl in the above equations. 

In the preparation of ~~itrogenous oraan-fertilizers the 
ic n i t roge l~o~~s  substances (hair, hoof, leather, tanhage, 
ete ,) are dissolved in alkali carbonates with the ,~tl-
dition of l ~ i ~ i e ,  in caustic alkalies alone, an11 the or 
ground pl~osphatc is placcd in this solution ancl treated 
as described above. To obtain a nitrogenous fertilizer 
of the cornpositiotl of ordinary gllano, 500 poands of 
nitrogeno~zsrefuse is dissolved ill 50 parts of carbonate 
of potash ciecomyosecl wit11 heat by 50 parts of catlstie 
lime, and j oo  -600 parts of bone meal are added. In 
the reduction of imne meal the process is as  follows: 
The  material is finely ground ailcl mixed with about 
half its weight of water and spread in thc drylng oven. 
Steal11 is adrnitted with the gaseous products of com- 
hristioo,the temperature being kept a t  about 60"-80°C. 

dignity maybe, but different in kind; we nlean che~~lical  
engineers. or, to use the rather awkward desig:i:ttion, 
iudt~strial chemists. By this we mean men capable of 
taking hold of the greater operations of the cheniical 
works, capable to supcriiztend, to coi~struct, to alter 
and improve machinery, to interpret analytical results 
and to use them in the refinement of processes; in other 
worcls, men to comprehend the process as a wllole, not 
only the cheinical reactions but also the rnecl~anical 
Incans used in their perfection. I t  is a simple rilatter 
to dissolve, precipitate, filtcr,and dry,in the lztboratory, 
but how is this to be done wllen there are thousands of 
gallons to be handled, ancl this, too, with the greatest 
economy of labor, of power, and of time? Tt is true 
have catalogues describiiig apparatus, etc., but of twen- 
ty patterns ~vhich is to be adopted? An experiment 
%rill cost thorzsands of dollars, and yet i t  is only thc 
best, the most suitable type of apparatus which will al- 
low the manufacturer to enter the market with his cotn- 
petitors, &Tore than likely, too, none of the apparatus 
cataloguecl will exactly answer the conclitions, and al- 
terations nl t~st  be made. 

I t  may be said in truth that thc chetuical cngineess 
of to-day ase born, not made, for while there is :L be-
ginning in two or three of our technical sclzools the ideal 
course in chemical engineering is still of the fntnre. I t  
might be added, however, that the technical schools are 
the only places in the country in which to learn chernis- 
try for practical purposes of any lritld whatever. The  
larger universities, even those with elaborate post-grad- 
uate courses, are fitting preparation for teaching and 
scientific research, but not for the industrial laboratory. 

REDUCTIONOF AND THE PREPARATION COMMERCIALPHOSPHATES OF 

FERTILIZERS. 


A P K A c T r c n L  process for the reduction of phosphates 
in which carbonic acid is substituted for theuszral miner- 
al acid has been proposed by C. Seybold ancl I?. If eeder, 
(Deut. landw. I'resse, 20, 1883, No. 64). The  sirnplici- 
ty and increased applicability of the new proct::;s makes 
i t  of great interest in the production of fertilizers. The  
procedure is as follows: Tlie phosphate i s  finely 
ground, snoistened with water and spread in a cllasiibcr 
heated gradually to I 20" C, through which a current of 
carbonic acici with steam is passed. Tlze successive 
steps are represented by the fo rn~u lz :  
Ca, (PO, ), 4- CO, + 11, O -- CaCO, + 2 Ca I3 PO4 
2Ca H PO4 + COz f Hz0 --- CaCO, f Cal-I, (PO, ), 

The  alkali-calcium phosphates are prepared by the 

The time of treatment necessary, is reduced when alkali 
carbonates :ireusecl. The end product is regulated by the 
anlount of alkali ~ ~ s e d ,  oven,by the temperature of the 
ancl by the cluration of treatment. Among the advan-
tages clailncd forthis process are the absence of injur- 
ious sulphates and the production of a cheap available 
phosphate, tltilizing heretofore rejected nitrogenous sub- 
sta11iCeS. 

VOLATILIZAT~ONOF METALSAND OXIDES IN THE ELECTRIC ARC. 
14. MOISS~N atcontinues his interesting experiments 

high teinperatures,aud the results are as before allnost in- 
credible. Condet~sation in these "present experiments 
is obtained by the i~itroduction of a copper U-tube, 
through which a rapid current of cold water is continn- 
ally passed, imnlediately above the crucible jn the fur-
nace, Asbestos board is placed above thc opening 
tht-ough which the U-tube is introduced. Magnesium 
pyrophospliate in the arc produced by a current of 300 
ampc'res and 65 volts produces a sublimate of t~lagne-
siuni oxide and ordinary phosphorus. Asbestos corn-
pletely rolatilizcs in a few xninutes rrncter 300 alupc'res 
,mcl 75 volts. Copper with 350 ampires and 70 volts 
volatilizes rapidly and condenses in globules. In con-
tact with the air cupric oxide is formed. Silver re:tdily 
boils and distils, condensing in globules, or in a gray 
powder or in i~borescent fragments. Platinunz melts al- 
no st immecliately and very soon begins to volatilize, 

condensing in brilliant globules or in powder. So also 
aluminum, tin, gold, manganese, iron, rrraniu m, carbon, 
calcium oxide ancl magnesiun? oxide a11 melt, boil and 
distil over ! 

Zirconia heated in an electric arc of 360 arnpGres and 
7 0  volts rapidly melts and in a few minutes is in rapid 
el-~ullition. If the zirco~lia be mixed with an excess of 
carbon, a residue of zirconium carbide is left, contain-
ing from 4.22 to 5. ro  per cent of carbon. If this be 
fttsed with excess of zirconiapure zirconiun~is obtained, 
Sp. Gr. 4.25, scratchir~g glass and ruby easily. A but-
ton of zirconi~im is also obtained as a rcsidue by fusion 
of zirconia in the electric arc in alxence of an excess of 
carbon. Silica in an arc of the same intensity melts al- 
most immediately and in a few minutes is in cor~~plete 
ebullition. 

NATIVE Sona, WYOMING. 

FI. PEMLIEKTON, P. give analyses JIL, and Ck Tuclrer 
of the deposits of sodiunl stllpllate occurring in the dry 
region of the high Wyoming plateau, near the town of 
Larainie. The lower and greater portion of these de- 
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posits, known as the "solid soda," consists of a mass of 
crystals rr~ixed mitli a consiclerable amount of black 
slime. Analysis shows: Sa ,  SO, , 36 per cent; Ca SO, , 
1.45 per cent; bIg C1, , 0.77 per cent; S a  C1, o. z I per 
cent; f-I,0, 46.87 per cent; insoluble residue, 13.86 per 
cent. The upper part of the deposit from 3-12 inches 
thick is formed by solution from the upper layers of the 
lo~ver part, and by subsequent evaporation or cooling 
of the solution. Calculatecl as anhydrous, the composi- 
tion of this upper portion is: Na, SO4 , 99.73 per cent ; 
hlg C1, , o. z 6 per cent ; insoluble matter, trace. The 
article, lioss-es~er, as preparecl at Laramie is said to be 
not so pure. 

ARTIFICIAL PYROXENES, ETC. 

A CoiiTKIcnrIov to the artificial production of min-
erals in a general ~nethocl for the production of anliy- 
drous crystallized iilicates is described by Dr. IIermann 
Traube. The amorphous hydrated silicate is precipi-
tated fro111 a solution of the salt of the metal by the ad-
dition of a solution of sodium silicate. The  precipitate 
is heatecl to a high tenlperat~lre for several hours with 
boric acid, and the anhydrous silicate is finally obtainecl 
in goocl crystals. Ebelmen has already prepared the 
mineral pyroxene by this method, but Dr. Traube ex-
tends its application to any of tlie corresponding inetalllc 
salts. For instance, beautiful crystals of zinc bi-silicate, 
Zn Si 0, , are obtainecl by precipitating the hydrous 
silicate from a solution of Zn SO, by adclition of sodium 
silicate. The precipitate isignited with eight tinies its 
weight of fused boric acid ancl finally the boric acid not 
volatilized is leached out with water. The crystals of 
Zn SiO, occur as transparent prisms with clomal termina- 
tions. By tlie same method the mixed silicates of tliis 
class may be obtained.. 

STEREOCHEMISTRYAND MOTOCHEMISTRY. 

I ~ v i e wof the recent extended study amarded this com- 
parativcly new field in chemistry, historical notes of its 
earlier conception become of interest. In addition to 
the hints rcgarcling geometrical arrangement in space 
offered by Swedenborg, IVenzel, Biot, and some others, 
we have the same ideas foreshadowed in the writlngs of 
\T'ollaston and Ampkre-cjuoted by Prof. John C. Cain, 
of Omens College, Slanchester, in a recent letter to 
Nature. T'l'ollaston In his paper entitled, "On Super-acid 
and Sub-acid Salts" (Phil. Trans., Vol. XCVIII, 1808) 
discusses the constitution of the t ~ v o  oxalates of potash: 
"When oar views are sufficiently extended to enable us 
to reason with precision concerning the proportions of 
elementary atoms, sve shall find the arithmetical r-ela- 
tion alone will not be sufficient to explain their mutual 
action, and that we shall be obliged to acquire a geom- 
etrical conceptionof their relative arr:ingement in all 
the three dimensions of solid extension . . . \\Then the 
number of one set of particles (combined with one par- 
ticle) exceeds in the proportion of four to one, then, on 
the contrary, a stable equilibrium may again take place 
if the four pa r t i c l~ i  are situated at t l ~ e  angles of the four 
equilateral triangles composing a regular tetrahedron.. . 
It  i i  perhaps too much to hope that the geoinetrical ar-
rangement of primary particles will ever be perfectly 
kno~vn." 

The same idea was developed later by A~nphre in his. 
"Letter to Berthollet" (1814), in xvhich he considers the 
molecules as forming various geometrical figures de-
pendent on the number of atoms contained therein. 

Under the designation "Yfotochemistry" M.E. NIol-
inari has recently cllscussed the hypothesis that the con- 
stitution of compounds is dependent on the intromolecu- 
lar movements of the atoms in relation to one another, 

rather than on their relative positions in space. The  
bonds by which i t  is customary to represent the union 
of atoms are taken as expressing the nature of the swing 
or energy of the atoms witli regard to each other. 

CONTINENTAL PHEITOMENA 11,LUSTRATED 

BY RIPPLE MARKS. 


MY RICHARD E. DODGE, CAMBRIDGE,  MASS. 


A FEW days ago I saw at 'IVinthrop Beach, Mass., 
some peculiar featnres of ripple marks that I thought 
might b~ of interest to the readers of Science. 

Walking along the beach close to low-water mark, I 
noticed from a considerable distance a large number of 
peculiar markings upon the surface of the ripple marks, 
with which the shore was extensively corrngcted. The  
sand of which the ripple marks were composed was 
very ~nicaceous and mr~ch mixed with fine mud, so that 
it held a large amount of \vater between the particles. 
There was also a thin fill11 of water on the surface of 
the deposits, partially held in position, I suppose, by 
cohesion. The ripple marks had an amplitude of about 
eighteen inches, and in the hollows between two adja-
cent marlis the film of ~vater  was somewhat thicker 
than on tlie sides, so that a shallo~v basin was thus 
forinecl, bearing the same relation to the sloping sides 
of the ripple lnarlrs that the ocean itself bears to the 
adjacent continents. 

After having noted the conditions mentioned above, 
I saw that the peculiar markings were due to the ero-
sion caused by the water running down the sldes of the 
ripple niarlrs toward the hollo~vs. The seaward sides of 
the marks were being worn away and dissected by a small 
river systenl developed thereon, snd the waste thus de- 
rived was being deposited in the adjacent hollows. lire 
have thus in these ripple marks, left uncovered by the 
receding tide, constructional forms silnil3r to what we 
inight expect to see when a warped coastal plain 
emerges from beneath the ocean. 

As we would normally expect on such a construc-
tional surface, we had developed at  once a drainage 
consequent on the slope and structure of the matertals 
of which the slope ~v:~s composed. The  streams, small 
as they were, follosved all the laws of the largest conti- 
nental streams, at once deepening mouthwards and 
lengthening headwards toward the divide formed by 
tile crest of the ripple n~arks. Such small river systems 
were developed at frecynent intervals along the slope of 
the ripple mark, each one having numerous tributaries 
and assuming a digitate form so familiar in rivers. 

As soon as the small stream reached thc level of the 
half-inch film of water in the basin between the ripple 
marks, erosion ceased and deposition began. In  front 
of each small streall1 there was building out into the 
basin a sniall delta, but very broad and as deep as was 
the layer of water. The discliarge of the minute frag- 
ments of waste from the streams was so rapid that 
could watch the growth of the delta with ease ancl could 
note the building forward of the frontal slope and the 
building up of the top slope to the surface of the water, 
as has been described by Prof. W. bI. Davis in his des- 
cription of tlie growth of glacial sand plains. We thus 
had forming a small continental shelf similar to that off 
the eastern coast of the Unltecl States at the present 
time. 

A more careful study of the processes in operation in 
these basins sho\ved me that at certain places the small 
streams were developing alluvial terraces and at others 
builcllng alluvial plalns according to whether the stream 
uras over or under-loaded lvitlz waste to be carried down 

I 


