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UNITE STATES ATENT OFFICE.A 
OMAN L. STUMP, CHARLES B. KING, AND HARRY I. BARNHART, OF MARION, OHIO'. ' 

FEED-WATER FILTER. 

No. 870,138. Specification of Letters Patent. Patented Nov. 5, 1907. 
Application filed February 23. 1907- Serial No. 358,794. 

To all whom it may concern: 

Be it known that we, OMAN L. STUMP, CHARLES B. 
KING, and HARRY I. BARNHART, citizens of the United 
States, residing at Marion, in the county of Marion and 
State of Ohio, have invented certain new and useful 
Improvements in Feed-Water Filters, of which the fol 
lowing is a specification, reference being had therein 
to the accompanying drawings. 
The present invention relates to feed water ñlters.> 

for steam boilers. Filters of this character are designed 
to be placed within the feed water heater for the pur 
pose of separating from the feed water the impurities 
precipitated by the chemical action of reagents and by 
the action of the exhaust steam upon the water. 
The object of the present invention is to provide a 

filter of this character with the largest possible area of 
ñltering surface, thus increasing the period of service 
of the filter; to provide means for cleaning the filter 
without removing the same and while the heater is in 
operation; to provide such a filter, the filtering surface 
of which can be readily removed and renewed; and 
further to provide means for depositing a part of the 
impurities before the water comes into contact with 
the filter, thus diminishing the amount of sediment 
deposited upon the filter surface and increasing its pe 
riod of usefulness proportionately. 
With these objects in view our invention consists 

of certain novel features of construction to be herein 
after described, and then more fully pointed out in the 
claims. l 

In the accompanying drawings, Figure 1 is a longi 
tudinal sectional view taken vertically through the 
center of a feed water heater equipped with the im 
proved filter; Fig. 2 is a transverse sectional view of 
the filter, taken on the line .t fc of Fig. 1; Fig.A 3 is a 
transverse sectional view, taken on the line y y of Fig. 
1; and Fig` 4 is a similar view showing a slightly modi 
fied form of the same. 

In these drawings we have illustrated one embodi 
ment of our invention, in which the reference numeral 
1 indicates the feed water heater which may be of any 
suitable character and is provided with the feed water 
inlet 1“, the exhaust inlet 2, and the steam outlet 3. 
Preferably mounted within the feed water heater 1, 
but capable of being otherwise arranged, is the filter 
4, which may be of any suitable shape, that preferred 
being the cylindrical form here shown. The filter is 
preferably horizontally and rotatably mounted in the 
heater and consists, in the form here shown, of circular 
heads 5 and 6 provided with inwardly extending flanges 
7, to which are secured the opposite ends of a wire 
fabric or other foraminous material 8, preferably of a 
non-corrodible nature, which extends about the pe- 
ripheries of the heads and forms the cylindrical body 
of the filter, upon which the filtering fabric 8n is sup 

ported. The filtering fabric may be of any suitable 
material, such, for instance, as muslin or a fine wire 
mesh, either of which give very satisfactory results. 
This fabric completely covers the cylindrical body 8 
and is preferably removably secured to the flanges 7 
in any suitable manner, that herein shown consisting 
of screw bolts 9 extending through the fabric at inter 
vals and engaging apertures in the lianges 7, thus en 
abling the fabric to be easily removed and renewed. 
The head 6 is provided with an outwardly extending 
boss 10 having a reduced outer portion 11 adapted to 
form a trunnion and engage the bearing aperture 12 in 
the adjacent ends of the heater. This boss or trunnion 
is hollow and forms a passage connecting the interior 
of the filter with the feed water pipe 13. The oppo 
site head 5 of the filter is provided with a suitable boss 
or trunnion 14, adapted to engage a suitable bearing in 
the corresponding wall of the heater. This wall of the 
heater is preferably provided with an opening 15 of 
sufficient size to permit the filter to be removed bodily 
therefrom and is closed by a suitable door or plate 15fL 
which is provided on its inner surface with a boss 16 
having bearing apertures adapted to receive the trun 
nion 14 in the adjacent end of the filter. 
Mounted within the heater and extending longitu 

dinally thereof is a brush 18 which is so positioned rela 
tively to the filter that its bristles come in Contact with 
the surface thereof. This brush is preferably of a ro 
tatory character and is journaled at its opposite ends 
in bearings 19 and 20 on the walls of the heater. The 
shaft 21 of the brush extends beyond the bearing 20 
at one end of the brush and is provided with a suitable 
crank 22 for rotating the same. A pinion 23 is mounted 
on the shaft 21 between the bearing 20 and the corre 
sponding end of the brush and meshes with a pinion 
24, which, in turn, meshes with a gear 25 carried by 
the filter 4, and preferably formed integral therewith 
by providing teeth in the periphery of the head 6. 
Thus, it will be seen that by rotating the shaft 21 
through the medium of the crank 22, the brush and the 
Afilter will be rotated in the same direction, thereby 
causing their adjacent surfaces to move in opposite di 
rections. A spray pipe 26 is mounted within the 
filter and preferably extends longitudinally thereof. 
This spray pipe is connected by a pipe 27 with a suit 
able source of Water supply and is preferably connected 
with the feed water pipe between the feed water pump 
and the boiler, thereby securing a supply of hot, puri 
iied water under a high pressure. The spray pipe 26 
is preferably so located that the discharge from the ap 
ertures 28 thereof Will be directed against the inner 
surface of the filtering fabric slightly beyond the point' 
of contact of the same with the brush 18.' 
A hood 29 is preferably provided and extends the 

full length of the heater above the brush and filter and 
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is supported within the heater and in contact with the 
ends thereof in any su itable manner, that herein shown 
consisting of the lugs or brackets 3,0. This hood ex 
tends across the top of the filter 4 and down on either' 
side thereof, as shown at 3l and 32, to a point near the 
bottom of the heater. This hood is pr'ovided near 
the ripper' por'tiorr thereof with a longitudinally ex 
tending door 33, which is hinged at 34 to the upper 
part of the hood 29 and is of a size sufficient to allow 
ready access to the filter for the purpose of renewing the 
filtering fabric, or for any otlrerpurpose. The heater' 
is provided in its wall adjacent to the door 33 with a 
manhole 35, which extends substantially the full 
length of the filter' 4 and corresponds in size to the door 
33 and is provided with a suitable closure 3G. 
The operation of the device will be readily under 

stood fr'om the foregoing description. In brief, it is 
as follows: the feed water enters the feed water heater 
1 and is there acted upon by the chemical reagents and < 
by the exhaust steam which is admitted to the heater. 
The hood 29 prevents the incoming water and the 

' steam from coming into contact with. the filtering 
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fabric and with the brushes, thereby protecting the 
same against injury from that source. The hood 
causes the water to fiow downward about the sides 
thereof and to rise gently about the filter', thereby de 
positing the heavier precipitates at the bottom of the 
feed water heater where they can be easily removed 
through the blow-off, and the water which comes in 
contact with the filtering fabric 8 of the filter contains 
but a portion of the original impurities. The water 
then passes through the filtering fabric 8 and the irn 
purities remaining therein are deposited upon the 
outer surface of the said fabric, the water being drawn 
from the interior of the filter through the hollowT trun 
nion '10 vand feed water pipe 13. When the sediment 
has accumulated on the surface of the filtering fabric 
‘in such quantities as to interfere with the operation of 
the same, the level of the water in the heater is lowered 
to a point below the spray pipe, but above the outlet, 
so that the operation of the heater is not interrupted, 
and the crank 22 is operated to cause the adjacent sur 
faces of the brush 18 and the filter Ll to move in oppo~ 
site directions, thus bringing the brush into contact 
with all parts of the filtering surface. Water is also 
admitted to the spray pipe 2G and discharged against 
the inner surface of the filtering fabric 8 at a point 
just beyond the point of Contact with the brush 18. 
This water passes through the filtering surface and 
serves to dislodge the impurities from the outer surface 
thereof and to- free said surface of all sediment. The 
Water used for this purpose, coming fr'orn the feed pipe 
at a point between the bfeed water pump and the 
boiler, is under high pressure and is hot and pure, 
thereby accomplishing its purpose without cooling 
the water within the heater' and withoutv adding irn 
purities to the water within the filter. When the 
filtering fabric 8 becomes so worn or is damaged to such 
an extent as to impair its usefulness, the screw bolts 
9 are removed and the fabric removed from the heads 
5 and 6 and the new fabric placed about the same and 
the bolts reinserted in the heads. 
We have here shown the brush as a rotary br'ush, 

but it is obvious that a stationary brush may be enr 
ployed, such as is shown at 37 in Fig. e, and the filter 
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4 revolved to bring the surface thereof into Contact 
with this brush; and further that the hood 29 need 
not extend on both sides of' the filter, as shown in the 
preferred form, but may be secured at one side to the 
side wall of the heater, having its other side extending 
down beyondthat side of the filter fur'tlrest fr'om the 
wall of the heater to which the hood is’ secured, as 
shown at 38 in Fig. Li, thus inclosing the filter between 
the walls of the hood and the wall of the heater and 
allowing the water to pass down upon but one side of 
the same. 
We wish it to be understood that we do not desire 

to be limited to the exact details of construction shown 
and described, for obvious modifications will occur to 
a person skilled in the art. 

Having thus fully described our invention, what 
we claim as new and desire to secur'e by Letters Pat 

ent, is: 
l. In a device of the character descr'ibed, the combina 

tion, with a feed water heater having a bearing lug on 
one wall thereof, and an aperture in the opposite wall 
thereof“, of a rotary filter having trunnions, one of which 
is adapted to engage said bearing lugl and the other' to 
engage said aperture, said other tr'unnion having a pas 
sageway therein connecting the interior' of said filter 
with the feed water' pipe, and a filtering fabric extend~ 
ingl about the outer surface of said hollow filter', and 
means for detachably securing the same to said ?lter. 

in a device of the character described, the combina 
tion, with a feed water' heater' having an aperture in one 
wall thereof', a closure for said aperture having a bearing 
thereon, and a bearing on the opposite wall of said 

» heater', of' a hollow filter of less diameter than the aper 
ture in the wall of said heater' and having,l trunnions 
adapted to engage said bearings, and an outlet connected 
with the interior' of said hollow filter, substantially as 

described. 
3. In a device of the character described, the combina 

tion,` with a feed water heater, of a hollow filter rotatably 
mounted within said heater, a brush rotatably mounted 
in said heater and adapted to engage the surface of said 
hollow filter' near the top thereof, and a spray pipe 
mounted within said `hollow filter' and adapted to dis 
charge against the inner surface thereof at a point be 
neath the point of contact of said filter with said br'ush. 

i. in a device of _the character described, the combina 
tion, with a feed water heater', of a hollow filter rotatably 
mounted within said heater, a brush mounted in said 
heater and adapted to engage the surface of said hollow 
filter', and a spray pipe mounted within said hollow filter' 
and adapted to discharge against the inner' surface of said 
hollow filter' at a point out of alinement with the point of 
contact with said brush, substantially as described. 

5. in a device of the character' described, the combina 
tion, with a feed water heater', of a hollow filter' rotatably 
mounted within said heater', a brush mounted within said 
heater' and adapted to engage the surface of said hollow 
filter', a spray pipe mounted within said hollow filter' and 
adapted to discharge against the inner surface thereof, 
and a hood extending over said filter' and alongl the sides 
thereof to a point near' the lower surface of the heater. 

(i. In a device of the character described, the combina 
tion, with a feed water' heater, and a filter mounted with 
in the same, of a hood extending between the walls of 
said heater' and supported thereby and having side mein 
bers extending on the opposite sides of said filter' to a 
point near the bottom of the heater, substantially as de 
scribed. 

7. In a device of the character described, the combina 
tion, with a feed water' heater', a filter' rotatably mounted 
withinrthe saine, and a br'uslr rotatably mounted above 
said filter and adapted to engage the surface thereof, of 
a hood extending~ above said br'rrsh and supported by the 

Awalls of said heater', and extending on opposite sides of 
said filter' to a point near the lower' surface of the heater, 
substantially as described. 
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S. In a device of the character described, the combina 
tion, with a feed water heater, and a filter mounted 
within the same, of a hood extending between the walls 
ot' said heater above said ûlter and extending along the 
sides thereof to a point near the lower surface of the 
heater a door extending longitudinally of said hood near 
the top thereof, and a manhole formed in the Wall of 
said heater near the door in said hood and extending sub 
stantially the full length thereof, substantially as de 
scribed. 

9. In a device of the character described, the combina 
tion with a feed water heater having an aperture in one 
wall thereof, a closure therefor, and bearings supported 
by the opposite walls of said heater, of a hollow filter of 
less diameter than the aperture in the Wall of said heater 

3 

and having trunnions adapted to engage said bearings, 
and an outlet connected With the interior of said hollow 
filter. 

10. In a device of the character described, the combina 
tion, with a `feed water heatery and a rotary filter mounted 
within the saine, of a hood extending over said ûlter and 
along both sides thereof. 

In testimony whereof, we añîx our signatures in pres 
ence of two witnesses. 

OMAN L. STUMP. 
CHARLES B. KING. 
HARRY J. BARNHART. 

Witnesses z 

DOROTHY GLYMPsn, 
C. H. CoNLnY. 
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