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Serial No. 216,342

ALIEN PROPERTY CUSTODIAN

SOFTENING FEED WATER FOR BOILERS

Karl Hermes, Mainz, Germany; vesied In the
Alien Property Custodian

Application filed June 28, 1938

My Invention relates to & process and an ap-
paratus for softening feed water for bollers.

A principal object of the invention is to pro-
vide 'a single apparatus for softening water, in
which both steps together, the pre-softening and
also the after-softening of the water take place,
such apparatus comprising a cascade or a tower
apparatus.

A further oblect of the invention is to provide
an apparatus for softening water, which is very
economically in its bullding-up, and which re-
sults also in a saving in structural material and
In space on the floor of the boiler house, and In
the foundation work,

A further object 1s to provide an apparatus
in which the softening proceeds particularly
quickly and without friction.

Still another object 1s to provide a method of
softening feed water, in which the flakes com-
posed of the material, which cause the hardness
of the water, can be removed without trouble in
the usual fllters, and In which the water filters
extremely well.

Another object of the invention is to provide
a method of softening water, in which the water
i1s flowing away from the filter quite clear, and in
which no lncrustation is formed in the pores of
the flltering gravel.

8till further obfects will be appearing from the
following description:

It is already known to effect the softening of
boiler feed water by means of chemiecals, in par-
ticular chemlicals having an alkaline reaction,
such as lime, sodsa, tri-sodium-phosphate or sim-
{lar materials, Blow-down boller water which
still contalned chemicals used for softening, par-
ticularly chemicals having an alkaline reaction,
has also been employed for softening hoiler feed
water. It is also known to split up the process
of softening boller feed water into a pre-soften-
ing and an after-softening in which case alkaline
blow-down boller water was used for pre-soften-
ing and chemicals, such as tri-sodium phosphate
for example, were used for the after-softening.

For softening water with the ald of chemicals
on the other hanhd it has, In general, been con-
sidered necessary to employ & reaction vessel of
large size. As compared therewith, the softening
process according to my present invention takes
place in a single apparatus, namely in & cascade
or tower apparatus, which however is somewhat
longer than the towers hitherto used. That the
entire softening process could be completed dur-
ing the passage of the crude water through the
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cascade or tower apparatus could in no way be
foreseen,

Varlous forms of apparatus for carrying out the
new softening process are {llustrated diagram-
matically and by way of exampile in the accom-
panying drawings, in which:

Pig. 1 shows one form of apparatus in longitu-
dnal section,

Fig. 2 1s a sectlon on the lne II—ITI of Fig. 1,

Mg, 3 is a section through another form of a
cascade or tower apparatus also on the Une II—IT
of Flg. 1, and

Figs. 4 and 5 are further constructional forms
of the new softening apparatus.

Referring to the drawings, the cascade or tower
apparatus | is provided in the usual manner with
intermediate plates 2 which are either arranged
horizontally as shown in Pig. 2 or are disposed
obliquely relatively to one another as shown in
Fig. 3. The crude water enters the tower through
the inlet 3 and meets the blow-down boller water
which is Introduced through the inlet 4. The
gases evolved escape through the pipe 5. When
the crude water and the blow-down boller water
mix, a pre-softening of the crude water is effected
In accordance with the amount of the chemicals
contained In the blow-down boller water. To the
water which has been pre-softened In this man-
ner a solution of softening chemicals is supplied
through the fnlet 6. In the case of the apparatus
with inclined plates shown in Fig. 3, where the
water runs down over one edge of the plate, the
supply of chemicals i3 preferably effected at this
place where the water mostly collects since the
mixing is then most intensive,

For the after-softening, tri-sodium-phosphate
is preferably employed since this ellminates from
the water any carbonates causing hardness and
converts them into the form of calelum or mag-
nesium phosphate and simultaneously forms soda
which in turn act as pre-softening agents on the
return of the boller water so that one and the
same chemical I8, as it were, used twice for the
softening. Instead of tri-sodium-phosphate
other known softening agents can also be em-
ployed such as aluminates, soda, caustic soda, or
combinations thereof.

The distance apart of the inlets for the crude
water, the blow-down boller water and chem-
ical solution depends of course on the desired
capacity of the softenlng installation and also
on the quality of the water and on the soften-
ing agents employed. An intermediate chamber
with one plate between each two stages may
even be sufficient in some cases.
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If the heat of the blow-down boller water iIs
not suflicient for producing the temperature re-
quired in the cascade or tower apparatus, steam
can be blown in through the inlet T at the lower
end of the tower. The temperature can be con-
trolled, if deslred, by means of a thermostat 14
which is preferably arranged between the inlet
3 for the crude water and the Inlet 4 for the
blow-down boiler water; then when the tem-
perature falls the inlet for the supply of steam
or boller water Is opened to a greater extent by
the thermostat 14 and when the temperature
rises the supply of steam or boller water is re-
duced.

The water which has been softened in this
manner arrives in the filter In which it flows
through the flliering gravel 8 where the flakes of
the materlals which caused the hardness are re-
talned. The water leaves the apparatus through
the outlet 10 in a clear condition ready for use.

The usual back-flushing device (| which con-
sists of a tube provided with holes is fitted in
the filter, The flushing water leaves the fllter
through the outlet 12, which, however, remains
closed during the softening and filtering opera-
tion. Finally an over-flow pipe 13 is provided
which indicates when any blocking or stoppage
of the fllter occurs. Obvlously any other sult-
able kind of fllter could be employed.

In normal operation the resistance of the fil-
ter of course increases gradually owing {o the
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flakes of the materials, which cause the hard-
ness, belng deposited thereln. Consequently the
depth of the layer of water above the gravel con-
tinuously Increases which in turn resulis in a
continuous increase in the water pressure. In
order now to prevent a return flow of the water
above the gravel, it is preferable to connect the
lower part of the cascade or tower apparatus to
the filter by a pipe 15 as shown in Fig. 4. This
pipe is advantageously made as wide as possible,
for example as shown in the drawing, as large
as the cross-section of the tower since a separate
frame for supporting the tower is then unneces-
SAry.

Fig. § {llustrates a form of apparatus in which
the tower is not in communcation with the at-
mosphere but bperates under an excess pressure.
This may be the case for example when the ap-
paratus is to be employed on board ship. Con-
sequently there ig provided in the outlet 6 of the
tower a valve 18 through which any gases which
collect In the tower, sueh as carbon dioxide, oxy-
gen and any excess steam, are blown-off when
8 bredetermined pressure is reached. In addi-
tion the appraratus shown in this figure alsd en-
ables ithe tower and the filter to be separated
the one from the other, for example to be dis-
posed in different compartments or on different
decks, in which case the pipe 16 which con-
nects them is of sultable shape and lengih.

KARL HERMEZS.



