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To all whom, it muy concern: 
Be it known that l, ERNST BoErNG, a sub 

ject of the King of Prussia, residing at Bad 
Nauheim, in the Grand Duchy of Hesse Darm 
stadt, in the German Empire, have invented 
certain new and useful Improvements in Wa 
ter-Purifyin g Apparatus; and I do hereby de 
clare the following to be a full, clear, and eX 
act description of the invention, such as will 
enable others skilled in the art to which it ap 
pertains to make and use the same. 
My invention is an improvement in water 

purifying apparatus; and it consists in the 
novel features hereinafter fully described. 
In the accompanying drawings I have shown 

a sectional View of a water-purifying appara 
tus constructed in accordance with my inven 
tion, and said invention-is fully disclosed in 
the following description and claims. 
The novelty of this invention consists in 

having between the supply- pipes and the 
boiler an apparatus in the nature of a feed 
water heater, which mechanically purifies the 
water completely and then lets it pass to the 
boiler. This apparatus is made of sufficiently 
strong iron and has generally the form of a 
cylinder. . The usual size of the apparatus is 
1.25 >meters in height and ñfty centimeters in 
diameter. Such an apparatus will be su fíicient 
for one to four boilers; but the same can be 
greater or larger, according to requirements. 
The iron cylinder of the apparatus consists 

_of two parts, of which the under part is as 
a rule 1.00 meter high and the upper part A 
twenty-tive centimeters high. These two parts 
are fastened together by means of screws pass 
ing through iianges; but before fastening the 
parts together a strainer D, ‘made of sheet 
copper or of sheet-iron, is laid in and this 
separates the two parts. This strainer D is 
provided with openings tive millimeters Wide, 
(strainer-holes.) The under part of the cyl 
inder has about five to ten centimeters above 
the bottom a man-hole, Awhich is really an 
easily-to-be-closed opening and is for the pur 
pose of removing any sediment. The supply 
_of water, which is effected by means of one 
or more pipes and by means of steam-pumps, 
puls‘ometers, injectors, dac., any one or more 
acting alone or together, opens about forty 
centimeters above the bottom of the lower 
part of the cylinder. The pipes which carry 

the water into the steam-boiler open above 
into the upper part of the cylinder at least 
fifteen centimeters above the sieve~partition, 
strainer, or filtering-partition. Between the 
apparatus and the steam-boiler there is a 
shut-oft valve a. Between the apparatus and 
the pumps, injectors, duc., there isclose to the 
apparatus a shut-ott Valve b and on this a 
check-valve. 
In the upper part of the apparatus, upon 

the filtering-partition, there is a layer, about 
ten centimeters high, of smooth quartz stone 
of six to ten lmillimeters in thickness. 
In the under part-_ of the apparatus there is 

aso-called c‘-floatinglaye1"’ ten to fifteen ceu 
timeters high. This iioating layer consists of 
small cubes siX to ten millimeters in size, 
which are made of suitable wood, such as wil 
low or walnut. There mustbe ,so many of 
these cubes filled in as that when the appa 
ratus is ñlled with Water the floating layer un 
der the sieve-partition will be ten to fifteen 
centimeters thick. ' 

The procedure in the apparatus, then, for 
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the perfect purification of water is as follows: _ 
If water is to be passed through, the shut-off 
valve a, between the steam-boiler and the ap 
paratus, is opened, so that hot water from the 
boiler will pass into the upper part of the ap 
paratus, and after passing through the quartz 
layer, ~as pumice-stone, filtering-stone, &c., 
will pass into the lower part. Then the shut 
0E valve b, between the apparatus and the 
pump, injector, or the like, is opened and the 
passage proceeds. The water thus- brought 
forward now iiows into the lower part of the 
apparatus and passes upward through the 
floating layer and through the quartz layer 
on the filtering-partition into the upper part 
of the apparatus, and from there into the 
steam-boiler by reason of the pressure which 
is produced by the pump, injector, or the like. 
The floating layer of wooden cubes takes all 
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the slime of the water, but purifies itself con 
stantly of this, because the separate parts as 
soon as they  are sufficiently covered with 
slimeV sink, and there are met by the inflow 
ing stream of Water, whereby they are read 
ily freed from slime and then pass upward. 
If very íine particles of slime are carried on 
ward by the water, these will be caught by 
and remain in the quartz layer, which again 
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y filters the water. 
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This quartz layer is made 
of thickness according to the quantity of slime 
held by the water, so that there may be a per 
feet filtration and purification. The parti 
cles of slime which are caught and held b-y 

' the quartz layer are at each induction by the 
streaming back of hot Water, which estab 
lishes the equilibrium between the boiler 
and the apparatus, carried vback through the 
sieve-partition, here taken up by the Wooden 
cubes, and thus carried to the bottom ofJ the 
apparatus. If the steam-boiler to be fed has 
a greater quantity of salts, alkalies, duc., which 
ought to be removed, then there may be placed 
directly upon the sieve-partition under the 
quartz layer suitable substances between lay 
ers of raw cotton, &c. In place of the layer 
of quartz there may be any other rough pieces 
of puinice-stone, filtering-stone, or the like, 
and the upper part of the apparatus may be 
so arranged that it may be easily opened and 
in a few minutes be purified even during op 
eration. ' » 

Steam-boilers which heretofore have had to 
be cleaned every few months can be used by 
this apparatus for years and even at the end 
of this time no scale will be found. 
This apparatus can beput up at smallcost 

and may be used for years without neces 
sity of resupply of »filtering material. It is 
sufficient, as a rule, if the upper filling is 
taken out of . the apparatus once a year, 
washed clean, andv replaced. 
lThe apparatus may itself be cleaned dur- 

ing operation as soon as the shutoff valves a 
and b are closed. By means of asmall purge 
valve (not shown) not forming any part of 
this invention the pressure and the water are 
first let off and then the man-hole C at the 

under part of the apparatus is opened and the 
slime, as well as the floating layer, is taken 
out. The last is then washed in water and 
filled into the clean apparatus, which may 
then at once be put into use. „ 
The Whole cleaning of the apparatus re 

quires but a few minutes and may be per 
formed without difficulty. 
Having thus fully described my invention, 

what I claim as new, and desire to secure by 
Letters Patent», is  

1. A water-purifying apparatus >consisting ̀ 
of a vessel having an inlet near the bottom 
and an outlet connected with said vessel near 
the top of the same, said vessel being pro~ 
vided with floating filtering material, and a ` 
pervious partition between said floating ma 
terial and the outlet, substantially as de» 
scribed. 

2. A Water-purifying apparatus consisting 
of a vessel provided „with an inlet near the 
bottom and an outlet near the top of the saine, 
a stratum of filtering material forminga par 
tition between the said inlet and outlet and 
fioating filtering material below the said par 
tition, substantially as described. 

3. A water-purifying apparatus consisting 
of a vessel provided with an inlet nearthe 
bottom and an outlet near the top, a pervious 
partition between said inlet and outlet, filter 
ing material above said partition, and Wooden 
cubes ñoating in and across the vessel below 
said partition, substantially as described. 

In Witness whereof I have hereunto set my 
hand in presence of two witnesses. 

' ERNST BOEING. 

ÑVitnesses: 
A. S. DooEN, i 
G. VANDERMEULEN. 
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