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jo estimated The reason given is this. When superphosphate
is sown on the field tho first shower of ram dissolves out the
soluble phosphate which was contained it at. The solutien
then imnmedintely comes into contact with the carbonate of
lime and oxide of iron of the soil and 1s at once precyntated
either entirely as {)hosrhnte of hune and phosphate of iron. By
this means tho phosphorus acid is very finely divided in the
soil, and by the action of water contammmg carbomic amd 1y
gradually rendered soluble to supply the needs of the growing
crop. 1 it were not for this precipitation which takes place
on the soil it is ovident that with a heavy fall of rain the
phosphoric acid would be washed into the subseil and lost for
all practical purposes.

But it can scarcely be said that phosphate which i3 precip.
tated in the manure entirely in the form of ferric and alumme
phosphates which are insoluble in distilled water, are of equal
value ta the soluble phosphate which in any case must be pre.
cipitated partly as phosphato of lime, even in a soil deficient
in lime. No doubt the precipitated phosphate 1s more valuable
th the unattacked phosphates ;: but even this latter is of cer-
tain value as a wanure, But oue of the great ais of manurning
should be to apply to the crop the ]l)l:mt food which 1s rcqmrc«'i
by 1t at precisely the time at which it requires 1t most, and
this can be done with far greater certamnty by the use of a
soluble manure like superphosphate than by av insoluble form
of phosphate. [t is for-this reason that superphosphate, or
manures containing it, have found such general favour.

On the Contivent and in the United States the practice of
allowing for the value of precipitated phosphates 1s w vozue ;
but 1 would here insert a word of caution to our large manu.
facturers. Like every other trade the price of manure is regu-
lated by the laws of supply and demand. ILet it be granted
that if the practice of estimating the precipitated phosphates
were to become a general custom the manufacturers would be
the gainers to the extent of the valucof these phosphates,
This would only last so long as the farmers, the consumers,
were ignorant of the value, but when it became evident that
the effect iu the field was not increased a consequent reduction
in the price of soluble phosphates would have to be made,
and the chjectionable practice ot having to sell on two deter-
minations instead of one would have becomno general. But
the evil would not stop here. Small manufacturers would uso
inferior raw materials such as redonda or navassa phosphate,
which, when treated with acid would give comparatively small
quantities of soluble phosphate, but would show larze quanti-
ties of precipitated phosphate.  The best makers, who use the
better cluss of materials aud who turn out manures i which
the great bulk of the phosphoric acid iy soluble, would thus
have to compete with inferior articles on more nearly cqual
terms than at present.  Any such change as the one proposed
appears to me, therefore, to be fraught with dauger to both the
manufacturer and to the farmer, neither of whom wonld denive
any substantial benefit and cach of whom would be saddied
with more complicated wmethads of doing business.

1 pointed out in theearly partof my paper that an important

element of plaut food was nitrogen in a combined state. In
mixing up manures, therefore, for the market it is necessary
to add some compound containing nitrogen to the manure.
The quantity of the nitrogen (or its equivalent quantity of
ammonin—this being the basis on which it is usnally caleu.
lated) whick will be required in a mavure, will depend larzely
upon the crop for which it is intended ;5 and the same consid-
eration will also influence the choice ot the particular form in
which it is applied. For instauce, for swedes only a small
wrcentage of nitrogen is required and this can be :ll»plied part-
v in a compartively insoluble condition as shoddy, dried biond,
ele., but for wheat it is found uecessary to apply a manure
containing considerable quantities of nitrogen in order to
stimulate the plaut in the carlier stages of growth. As the
wanure must be in & solid condition, the form in which the
nitrogen is added must be solid also. The forms in which it
is used are various—crystallized sulphate of ammonia, pro-
duced principally from the ammonia liquor of gas works, 13 a
commun and exceedingly valuable manuring agent. It con-
tawns, when absolutely pure, 21.217°7 uitrogen, and, as ususlly
found in the market, about 20 to 214 of nitrogen.

Next in importance is nitrate of soda.  This is often wsed
for mixing with manures, but is not so well adapted to the
purpose as sulphate of ammonia. If there is an excess of acid
1 the manure it is apt to decompose the nitmte, and the val.
uable element will he lost, bcsisgss often doiug considerabls
damage by the evolution of uitrous fumes. It 13 oftener used

Besides these two sources of nitrogen, there are a variety of
forms 1n which the nmitrogen exists, prineipally in the form of
organte compounds. Dried bloud, shoddy, pround leather and
similar compounds may be taken as examples. It i3 often
Letter to mix these with the phosphate previous to the troat-
m(-xit with acid ; but nitrate of soda must on no account be so
used.

For reducing to a fine condition and mixing, Carr's disinte-
grator 1s used—and 1w conyuuction with this an ingenious ar-
rangement is adopted.

The material to be disintegrated is shovelled into pite, in
which a Jacob’s ladder picks it up and carries it to the Hoor
above, where it is thrown upon a sieve which is kept in con.
stant agitition by a lateral motion. What goes through the
steve passes down a shoot, constructed for the purpose, and is
collected in bags at the bottom.  The lumps, however, pasy
off tho sieve and are conducted by another shioot to the disinte-
grater, where they are broken up, and conveyed again by the
Jacob’s ladder to the sieve on the fluor above. The process is,
therefore, continuous.

The Carr's diantegrator, which is manufactured by the Bris-
tol Wagzen Works U v, Limited, al the arrangement just do-
scribed, ate exceedingly useful and answer for a variety of pur-
poses, espeetally for mixtures of dry materials.

Another form of disintegrator which is littlo known in
thns country is Vapart's. It will, 1 am informed, grind the
hardest matenials to a fine dast.  The principal on which it
works 15 centnlugal force. The materal to be ground is dropped
upon a revolving plate of irun, and 1s, of course, instantly pro-
Jected agawnst the side of a drum 1 which the plate revolves.
The material then falls in a plate below revolving on the same
rod, and here receives a repetition of the smashing action, and
$0 on, as many times as there are revolving plates.

The other valuable mavuring element, which is used in the
manvfacture of artificial manures, is potash. Thisisintroduced
cither as Kainite, so.called potash Salts, or muriate of potash.
Whatever the form used it is mixed in with the manure to-
gether with the sulphate of anunonia and, if the manure is at
all damp, dryers in the form of Gypsum are used.

There are other subistanuces, such as bones, guauo, ete., whick
must be included under the head of artifizial manures which
require no chemical treatment before use.

Bones are gradually rendered soluble by the decomposition
of the gelutine which they contan, and are exceedingly useful
where rapidity of action 1s not a desuderatum, They are some-
tunes treated with sulphuric acid and sold as pure dissolved
bones. 1t oftencr happens, however, that the boues are mixed
with varying quantities of ground phusphate previous to treat.
went, but whether teeated separately, or in comnbii ation with
mneral phosphiate, 1t 1~ not desirable to grind the bone fine.
There 1 sure to be a sufficient quantity ol phosphate rendered
soluble to sup}nly the immediate requirements of the growing
erop, and the larger, partially attached portions, arv gradually
reudered soluble in the soil to givea subsequent supply.

(To he comtinued.)
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On the Application of Variable Expansion
Yalves to High-Pressure Coundensing
Engines in Tug-Boats,

By AW Romivsox, M. Ax. Soc. M. E.

The prevailing type of engine, generally to be found
in the smaller class of screw tug-boats on our rivers,
likes and harbours, is the single cylinder, high-pres-
sure, non condensing engine. The building of tug-
engines, however, has not kept pace with the grest
advances made in manne enginecering of late years,
many examples of the kind referred to exhibiting
crudity of design, and tho power devcloped being very
dispropottionate to the fuel consumed.

The engine, of which illustrations are presented, was
origivally a high-pressure, non condensing with a
cylinder 16 juches diameter and 20 inches stroke, and
a valve of the long D slide description ecffected the
distribution of steam in a particularly defective manner

139

tt——

e T R R R R R R R I




