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- UNITED STATES PATENT OFFICE.
' OMAN L. STUMP, JOHN REIDENBAUGH, AND EDWIN D. PACKARD, OF
O ARION. OHIO. ASSIGNORS TO THE MARION INCLINE FILTER AND

' HEATER COMPANY, OF MARION, OHIO, A CORPORATION OF OHIO

. FEED-WATER HEATER.

No. 840,523. " B Specification of Letters Patent. Patented Jan. 8, 1907.
| - Application led July 8, 1906, Serial No. 268,076, ' ' '

To-all whom it may oonoern: 1 Inthe accompanying drawings, Figure 1 is

~ Be it known that we, OMAN .. StuMP, | a vertical sectional view through a well-

Jomx REmENBAUGH, and EpwIN D. Pack- | known type of open feed-water ‘heater, a -55 -

~ ARD, citizens of the United States, residing at | filter structure embodying our invention in

¢ Marion, in the county of Marion and State of | one form being shown in vertical section lo-

Ohio, have invented certain new and useful | cated within the heater. Fig. 2 is a detail

~ Improvements 1in Filters for Feed-Water | view showing the deflecting-plate and filter
 Heaters, of which the following 1s a, specifica- | in elevation, the body of the heater being 6o

" tion, reference being had therein to the ac- | shown 1n section. Fig. 3 is an illustrative

1o companying drawings. ~ | viewinthe nature of a vertical section,show-

This invention relates to filters for feed- | ing the application of the deflecting-plate to
water heaters, being designed for use more | a horizontal filter. Fig. 4 is a view similarto
particularly in connection with that class of | Fig. 3, showing the application of the inven- 03
feed-water heaters known as ‘‘open” heat- | tion to a vertical filter. Iig. 5 is a similar

rz ers, having a water-space below and a steam- | view showing the application of two deflect-

" space above, through which latter exhaust- | ing-plates to a filter. Fig. 6 is a similar view
steam is caused to pass, the feed-water to be showing a further modification. of the form of
heated and purified being discharged into | structure shown in Fig. 5. Fig. 7 1s a sec- 70

this steam-space and thoroughly exposed to | tional view taken on the line z x of Fig. 6 and |

s contact with the exhaust-steam. looking in the direction of the arrows. Figs.

' In a general way the present invention is | 8, 9, 10, and 11 are detail views similar 1n

in the nature of an improvement upon the | their nature to Fig.2, showing various forms

Glter set forth in an application filed by of transverse inclination of the deflecting- 75
 Oman L. Stump, August 19, 1904, Serial No. plate. B o |

25 221,348, in which a self-cleaning filter is set | = In the accompanying drawings we have

forth, located within the body of the heater | shown our improvements as applied to a well-

and serving to remove the sediment or pre- | known type of feed-water heater known as
cipitate from the heated feed-water before it | the “open’ type, the particular structure of 8o

passes irom the heater to the boiler. | this class chosen for purposes of illustration

20 The specific object of our present 1nven- being the Cochrane heater, set forth m

tion is to provide means for diverting from | United States Letters Patent No. 420,718,
the filter proper the solid matter in suspen- of February 4, 1890, and No. 530,349, of De-

' &on in the water, this diversion being effect- cember 11,1894, However, it will be under- 85

ed to as great anextent as possible,and there- stood that our invention is not limited 1n 1its

35 by relieving the filter proper and increasing application to this particular heater. In

its efficiency and life by diminishing the heaters of this class the exhaust-steam is ad-
 ‘amount of sediment deposited on 1t, s0 that | mitted to the vessel or heater 1 through a |
~ where the filter is self-cleaning the amount | pipe 2 and passing through the steam-space gc¢ -
 of sediment it will have to discharge will be | 3.in the upper part of the heater escapes
40 reduced and the length of time during which | through the outlet-pipe 4. The feed-water
it will remain in eflicient operation will be | 1s admitted to the heater through a pipe 5

correspondingly extended. - | and is brought into intimate contact with
Our invention is also applicable to feed- | and thoroughly heated by the steam in the g5
water filters of other types not self-cleaning, steam-space 3, chemicals being introduced,
45 and in either case the period of operative if desired, along with the feed-water. The
efficiency before the filter requires to be toed-water is drawn off through a pipe 6,
~cleaned is greatly increased and the number Ereferably by means of a pump, and a flter-
of cleanings correspondingly reduced.

Mo these ends our invention consists in | the feed-water outlet and the upper part of -
so certain novel features, which we will now | the heater to extract from the water the sedi-
~ proceed to describe and will then particu- | ment held in suspension therein by reason of
larly point out in the claims. | the heating of the water or by the. chemical

ed or filter proper, 7, is interposed between 1oo
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treatment which it has received. The lower |

portion 8 of the heater below the water-line
ww (indicated in dotted lines in Ifig. 1) thus
forms a filtering-chamber into which the
teed-water drops from the steam-space, be-
mg discharged in the present instance from
the pans 9. In the construction ustrated
1n Kigs. 1 and 2 we have shown the filter-bed
as constructed and arranged in accordance
with the application of Oman L. Stump
hereinbefore referred to, the filter-bed ex-
tending in an inelined position across the -
tering-chamber, its inclination making it self-
cleaning, and the construction being such
water must pass through it to oet
to the outlet-pipe 6. At the foot of the in.
clined filtering-bed is located g sediment-
chamber 10. With this sediment-chamber
wash-out and blow-off pipes 11 and 12 com-
municate. The construction so far de-
scribed is that set forth in the Stump applica-
tion above specified. In said construction
the upper or receiving face of the filter is eX-~
posed directly to the sediment, which as it g
cends by gravity falls directly upon the face
of the filtering-bed, down which 1t passes to
the sediment-chamber. Tt will be seen. that
to the extent that the ﬁlter_ing—-bed_ 1s covered

tion thereon or is in movement toward the
sediment-chamber, the efliciency of the bed

1N permitting the passage of filtered water

- therethrough is correspondingly diminished.
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Lo obviate this, we provide a deflecting-plate
(indicated as a whole by the reference-nu.
meral 13) interposed between the filtering-
bed and feed-water discharge and covering

‘the bed in such a way as to prevent the sedi-

ment from being deposited by gravity di-
rectly upon
clined that the sediment deposited upon it
descends along it by gravity and is discharged
into the sediment-chamber.. In the Con-

struction shown in Figs. 1 and 2 the plate 13

18 shown as having an inclination correspond- |

ing with that of the bed above which it i« ar-
ranged, being separated from it by a space
suthicient to permit the free circulation of the
water and extending from a point above the
water-line to the sediment-chamber. The
arrangement which we prefer is such that
every part of the filtering-bed lies vertical be-
low a part of the deflecting-plate, so that the
entire receiving-surface of the filtering-bed is
protected.,

1t will be seen that when the feed-water ce-
scends from the steam-space 3 into the filter-

Ing-chamber 8 any sediment carried thereby

-+

15 prevented from falling directly upon the |
filtering-bed, and

I practice by far the
greater portion of said sediment will be de-
posited upon the deflecting-plate, which, 1t
will be understood, extends transversely
across the heater from side to side thereqt

like the filtering-bed and has its upper end at |

1t becomes desirable or necessary.

the

the bed, said plate being so in-

840,523

or above the water-line, while its lower end,
as’ already stated, terminates at the sedi-
ment-chamber. The sediment thus deposit-
ed upon the deflecting-plate will be carried

down and discharged into the sediment-

chamber, and the water which passes back
under the deflecting-plate to the filterin a-hed
will be correspondingly relieved of its sedi-

ment, thus diminishing the deposit upon the

filtering-bed, and. thereby increasing the effi-
ciency of said bed. -

['he bed will he pro-
vided at its upper end with the usual wash-
pipe 14, and a similar wash-pipe 15 will be
located at the upper end of the deflecting-
plate, so that said bed and plate may De

washed clear of the sediment therecon when

The deflecting-plate may be constructed
of any suitable material and may be mount-
ed or supported within the heater in any suit-
able manner. In the present instance we

have shown the plate as composed of corru-

gated iron, the corrugations 16 extending
lengthwise of the plate in the direction of 1{s
inchination. This construction we deem de-
sirable, because in addition to the combined
strength and lightness arising from the cor-
rugated structure the corrugations thus ar-
ranged form channels which concentrate the
flow of the water and sediment in the desired
direction, and thus tend to render more ef-
fectual the sell-cleaning action of the plate.
A still further advantage of the corrugated
construction is apparent in connection with
construction of the deflecting-plate in
sections 17, as shown more particularly in
Kigs. T and 2, where it will be seen that the

plate 13 is composed of six of these seclt1ons

17, supported by transverse rods 18, on
which the sections rest and to which they are
connected by hook-plates 19. This sec-
tional construction permits the ready assem-
bling and removal of the deflecting-plate
through the somewhat constricted door of
the heater, thus rendering it unnecessary (o
take the heater apart in order to apply or re-
move the plate. Where the sectional de-
flecting-plate is thus built up ol corrugated
sections, the corrugations fit the one within

the other where the plates overlap, as indi-

cated in Ifig. 2, and thus make better and
firmer joints without the necessity of special
construction for that purpose at these points.

While we have illustrated in Figs. 1 and 2
a construction m which our mmproved de-
tlecting-plate is empioyed in conjunction
with a self-cleaning filtering-bed, our inven-
tion is not restricted to this type of bed. In
Ifig. 3, for instance, we have shown the de-
flecting-plate as employed in connoction with
a horizontal filtering-bed 20, while in Fig. 4
we have shown the deflecting-plate as em-
ployed in conjunction with a vertical filter-
mg-bed 21, extending, of- course, above the
water-line, so as to insure the passage of all
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~ of the W&tei’i through'.-thé .ﬁltering—béd. In | this construection a irer'y effectual separatio'n

- each case the filtering-bed and deflecting-
~plate discharge into a common sediment-
chamber 22, having a sediment-outlet 22%.

~ In cases where the deposit of sediment 1s
very heavy it may be desirable to use more

 than one deflecting-plate, and in Fig. 5 we

~ have shown a filtering-bed 23, above which
are arranged two parallel alined deflecting- |

" In this construction a sediment-chamber 26,

r5

20

30

plates 24 and 25 the one above the other.

having an outlet 27, is provided to receive
the discharge from the filtering-bed 23, and a
second sediment-chamber 28, having an out-

let 29, is provided to receive the discharge
~of the two deflecting-plates 24 and 25. The

upper plate 24 extends from the wall of the
heater farthest from the sediment-chamber

- 28 downward to said chamber, where 1t ter-

minates short of the opposite wall of the

heater. The second deflecting-plate 25 ter-

minates short of both of said walls of the

heater, and a partition or plate 30 1s inter-
posed between its lower end and the bottom

of the heater, thus separating the sediment-

chambers 26 and 28. The sediment-charged

water must thus first flow downward along

the upper deflecting-plate 24 and then up-
ward along the lower deflecting-plate 25 be-
fore it has access to the filter, so that the wa-

ter is largely cleared of its sediment before 1t

- reaches the filter.

35

In Figs. 6 and 7 we have shown a modifi-

~cation of this construction, in which the wa-
ter-conduits are employed, located outside of
the body of the heater, and in which the flow
- of water is downward along -each of the de-

| ﬂecting-glates. Here the filtering-bed is in-

40

dicated by the reference-numeral 31 and has

its own sediment-chamber 32 and outlet 33.
The lower deflecting-plate (indicated by the

reference-numeral 34) extends from one end

45

wall of the heater over and beyond the filter- |

ing-bed and is connected to the bottom of

the heater by a partition 35. The upper de-
flecting-plate 36 extends similarly beyond

the lower plate 34 and is connected to the

bottom of the heater by a partition37. Thus

50 ment-chain CWILE 0T ¢
~ plate 36 has its individual sediment-chamber
40, with outlet 41. "Each deflecting-plate

5%

ternal conduit 42 (shown in dotted lines 1

6

the deflecting-plate 34 has its individual sedi-
ment-chamber 38, with outlet 39, and the

extends entirely across the heater, and the

water, after descending along the first de- |
flecting-plate 36, is conducted to the upper.

end of the second plate by means of an ex-

Fig. 6) and having its receiving-mouth 43 lo-
cated at the lower end of the deflecting-plate
36 and its discharge-mouth 44 located at the

 upper end of the deflecting - plate 34. A
 gimilar external conduit 45 has 1ts recelving-

mouth 46 located at the lower end of the
plate 34 and its discharge-mouth 47 located

.65 ‘above the upper end of the filtering-bed. By

of the sediment may be effected before the
water reaches the filtering-bed. It will also
be noted that with this construction, as with
the similar construction as shown in Kig. 5,

may be employed without diminishing the
delivery of purified feed-water.

fore described the deflecting-plate has been re-
ferred to as having but a single inclination—
to wit, the downward inclination from the

‘case it is deemed desirable, by reason of the
location of the blow-off or wash pipes or for

deliver its sediment in any particular part or

either toward the center or toward the lat-

downward in each direction from its central
line toward the sides of the heater in planes
meeting at an angle in the center. This con-
ered at the sides of the heater or at the ends
ing-plate is transversely-inclined downward
toward its center to cause the sediment to be
two parts of the plate which are inclined to-

ole; but the same results may be obtained by

shown in Figs. 10 and 11, the former giving
the same delivery as the construction shown

livery as the construction shown in Fig. 9.
It is obvious that other modifications than

in the accompanying drawings may be made

| without departing from the principle of our
invention, and we therefore do not wish to-
be understood as limiting ourselves to the
precise details of construction hereinbefore
115

“set forth and shown in said drawings.
- Having thus fully described our invention,

Letters Patent, 1s—

space above and a filtering-chamber below in
open communication therewith, a filtering-

discharging into the steam-space, a feed-wa-
“ter outlet on the other side of the filtering-
bed, a sediment - chamber, and an 1mperfo-

feed-water inlet and filtering-bed, above said

| same, and inclined so as to be self-cleaning,

a filtering-bed of comparatively small area

In the constructions which we haveherétd—_ '

eral edges of the plate or otherwise, as may
{ be desired. In Fig. 8 we have shown the
sediment-plate as inclined not only down-
| ward toward the sediment-chamber, but also

| -90. \
struction will cause the sediment to be deliv-

of the sediment-chamber. Fig. 9 illustrates
a reverse construction in which the deflect-

ward each other are planes meeting at an an-

Ailtering-bed covering and protecting the

130

75

water-line toward the sediment-chamber. In

parts-of the sediment-chamber said plate
may be given a transverse inclination also

95

centrally delivered. In Figs. 8 and 9 the
100 .
curving the plate in either direction, as
to5

in Fig. 8 and the latter giving the same de-

those hereinbefore described and illustrated
"TtIO

what we claim as new, and desire to secure by

1. A feed-water heater bhaving a steam- |
120

bed located in the filtering-chamber, a feed-
water inlet on one side of said filtering-bed,

25
rate deflecting - plate located between the

80
other causes, to cause the deflecting-plate to -~

HILH
lllll
"t
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sald deflecting-plate being arranged to dis-
charge its sediment into the sediment-cham-
ber, substantially as described.

2. A feed-water heater having a steam-
space above and a filtering-chamber below
In open communication therewith, a filter-
ing-bed extending across said filtering-cham-
ber in an inclined position to make it self-
cleaning, a feed-water inlet on one side of
said tiltering-bed, discharging into the steam-
space, a Teed-water outlet on the other side
of the filtering-bed, & sediment-chamber, and
a deflecting-plate located between the feed-
water 1nlet and filtering-bed, covering and
protecting the latter, and inclined so as to be
self-cleaning, said deflecting-plate being ar-
ranged to discharge its sediment into the
sediment - chamber, substantially as de-
scribed. |

5. A feed - water heater having a steam-
space above and a filtering-chamber below in
open communication therewith, a filtering-
bed located in the filtering-chamber, a feed-
water inlet on one side of said filtering-bed,
discharging into the steam-space, afeed-water
outlet on the otherside of the filtering-bed, a
sediment-chamber, and a plurality of imperfo-
rate deflecting-plates located one above the
other between the feed-water inlet and filter-

ing-bed, above said filtering-bed covering and -

protecting the same, and inclined so as to dis-
charge the sediment by gravity into the sedi-

ment-chamber, substantially as described.
4. A feed-water heater having a steam-
space above and a filtering-chamber below in
open. communication therewith, a filtering-
bed located in the filtering-chamber, a feed-
1ltering-bed,

water inlet on one side of said
discharging into the steam-space, a feed-
water outlet on the other side of the filtering-
bed, and a plurality of deflecting-plates lo-
cated between the feed-water inlet and fil-

tering-bed, and covering and protecting the

latter, said filtering-bed and deflecting-plates
being inclined to make them self-cleaning,
and the heater being provided with means
for receiving the sediment discharge there-

Irom, substantially as described.

5. A feed-water heater ‘having a" steam-
space above and a filtering-chamber below in

open communication therewith, a hltering-

bed located in the filtering-chamber, a feed-
water 1nlet on one side of said filtering-bed,
discharging into the steam-space, a feed-
water outlet on the other side of the filtering-
bed, a plurality of deflecting-plates located
between the feed-water inlet and filtering-
bed, and covering and protecting the latter,
sald filtering-bed and deflecting-plates being
inclined to make them self-cleanin cand the

“heater being provided with means for receiv-

g the sediment discharge therefrom, and
means for causing the feed-water to pass

840,523

| downward successively over said plates and

bed, substantially as described.

6. A feed-water heater having a steam-
space above and a filtering-chamber below in
open communication therewith, a filtering-
bed located in the filtering-chamber, a feed-
water inlet on one side of said filtering-hed,

discharging into the steam-space, a feed-

water outlet on the other side of the filtering-
bed, a sediment -~chamber, and an imperfo-
ratedeflecting-plate located between the feed-
water inlet and filtering-bed, covering and
protecting the latter, and inclined so as to be
sel-cleaning, said deflecting-plate being ar-
ranged to discharge its sediment into the
sediment-chamber, said deflecting-plate he-
g longitudinally corrugated in the direc-
tion of its inclination, substantially as de-

seribed.

7. A feed-water heater having a steam-
space above and a filtering-chamber below in
open communication therewith, a filtering-
bed located in the filtering-chamber, afeed-
water inlet on one side of said filtering-hed,
discharging into the steam-space, a feed-
water outlet on the other side of the filtering-
bed, a sediment-chamber, and a deflecting-
plate located between the feed-water inlet
and filtering-bed, covering and protecting
the latter, and inclined so as to be self-clean-
ing, said deflecting-plate being arranged to
discharge its sediment into the sediment-
chamber, said deflecting-plate being con-
structed of a plurality of separable sections,
overlapping and longitudinally corrugated
in the direction of their inclination, substan-

tially as deseribed. |

8. A feed-water heater having a steam-
space above and a filtering-chamber below in
open commumnication therewith, a filtering-
bed located in the filtering-chamber, a feed-
water inlet on one side of said filtering-hed,
discharging into the steam-space, a feed-
water outlet on the other side of the filtering-
bed, a sediment-chamber, and a deflecting-
plate located between the feed-water inlet
and fltering-bed, covering and protecting
the latter, and longitudinally inclined so as to
be self-cleaning, said deflecting-plate being
arranged to discharge its sediment into the

sediment-chamber, said deflecting-plate he-

ing also inclined from its longitudinal center
toward the side of said chamber, substan-
tially as described.

In testimony whereof we affix our signa-
tures i presence of two witnesses.

"OMAN L. STUMP.
JOON REIDENBAUGH.
EDWIN D. PACKARD.

Witnesses:
REX M. ANDREWS,
RoseErT G. LUCas.
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