(No Model.) o
G. H. WARD.
. FILTER.

No. 592,676. - - Patented Oct. 26, 1897.

R =0
— S

Tty "5
X 5

- Y
] . !
i L T

4
Y 1-*'-:.5" X%
i
i
|
|

=
:ﬁ 18 - ""'":T $
ol ""'-HE )
i ibﬂ

n?
ll"i""!
..:‘:...-.r"'
N

-y
M)

73
_.-L-.\.-.a H
r~

3l

J

ll‘nzlg-"';l!m e

‘H.]n R Y - Q _7" 6 Q Q
T o .7' f -~

-
-~

L 7ee72007

56079?6 A Weard

' Iy
/ ‘ - THE NORR(S PETERS CO . PHOTO-LITHO., WASHINGTON, D. C.
Jlllllr




IO

L5

20

20

35

40

45

50

- UNITED STATES

PATENT OFFICE.

GEORGE H. WARD, OF BROOKLYN , NEW YORK.

FILTER.

—

SPECIFICATICON forming part of Letters Patent No. 592,675, dated Oétcﬁber 26, 1897.
Application filed May 4, 1897, Serial No, 635,074, (No model.)

Zo all whom it may concermn: N
Be it known that I, GEORGE II. WARD, a
citizen of the United States,residingat Brook-
Iyn, in the county of Kings and State of New
York, have invented certain new and useful
Improvementsin Filters; andIdo hereby de-
clarethe followingto be afull, clear, and exact
description of the invention, such as will en-

able others skilled in the art to which it ap-

pertains to make and use the same.
My invention relates to feed-water filters,

and particularly to that class designed to re-

move from the water of condensation the oil
with which it has become impregnated. Fil-
ters heretofore constructed for this purpose
have mainly depended upon the use of a filter-
ing substance for taking the oil from the
water, but that plan is not satisfactory.

The object of the present invention is to

provide an apparatus in which in addition to

cleansing the water by passing it through a
suitable filtering substance the oil and water
are allowed to separate and the water to pass
on and leave the oil behind.

A further object of the invention is to re-
move the nascent oxygen, which is always to

be found to a greaterorlessextentin all water

of condensation, and by removing this oxygen
from the water before the water enters the
boiler corrosion and pitting of the boiler is
prevented. |

With these objects in view my invention
consistsinthe construction, combination, and
arrangement of parts hereinafter described
and claimed. |

In the accompanying drawings, which form
a part of this specification, Figure 1 repre-
sents a plan of the filter. Fig. 2 represents
a side elevation thereof. Fig. 3is a horizontal

sectlon taken in the plane represented by line

o 3, Fig. 2. Fig. 4 is a vertical section taken
In the plane represented by line 4 4, Fig. 3.
Fig. 5 represents, on an enlarged seale, a plan

and transverse section of one of the zine

plates, a second one being indicated in dotted
lines in the section. |
As indicated above, the intention in oper-

ating this filter is to pass the water of con- |

densation and the oil with which it is im-
pregnated through a chamber in which suffi-
cient space is allowed for the oil to rise on

A

| the water, from which chamber the water is

allowed to pass from under the oil into an-
other chamber, where such oil as may remain
in the water is allowed to rise on'the surface
thereof, and so on through a succession of
such chambers until not a trace of the oil is
left in the water. The apparatus providing
for this operation may be variously con-
structed, but the form preferred is that illus-
trated, wherein the body of the filter A is cy-
lindrical and provided with a number of ra-
dial partitions, of which the partition B ex-
tends from top to bottom of the cylinder. The
partition C to the left of partition B does not
extend to the top of the cylinder, while the

- partition D extends from top to bottom of the

cylinder, but is provided at its lower end with
an aperture E. The next partition F is of the
same height as partition C, while the parti-
tion G is the same as partition D, it being

6o

provided with a port H, while the partitionI

[~

and 11 are formed, into the first of which is
an inlet-opening J and from the last of which

18 the outlet-opening K. Near the bottom of

chambers 6 and 11 are perforated trays I. L,
located in a horizontal position in any suit-

“able manner, as by resting upon ledges, as in-

dicated in Fig. 4, and upon the tray L in the
inlet-chamber rests a series of perforated zine
plates M. These zinc plates are supported
at a slight distance from one another in any
suitable manner, as by means of projections
or flanges, as indicated. - |

“T'he compartment in which the zine plates
are located is made accessible through a suit-
able opening in the side of the cylinder A, as
indicated in Fig. 2, which opening may be

covered by the same bonnet as the cleaning-

opening in chamber 11. The remaining
chambers are provided also with suitable
cleaning-openings, as indicated, the openings
for chambers 7 and 8 being covered by the
same bonnet N, as likewise are the openings
from chambers 9 and 10 covered by the bon-
net O. | |
The body A may be formed of any suit-
able material and in any suitable way, as by

casting, as indicated in the drawings, or of
| sheet metal. The cover P may also be con-

1s the same as partitions C and F. In this
manner six prismatic chambers 6, 7, 8, 9, 10,
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structed in any suitable manner, here shown

as consisting of a ribbed ecasting secured to
the flange of the body and by stay-bolts to
the partitions.

The filter has been shown also as provided
with lugs Q for the attachment thereto of
suitable lugs or supports. '

It is intended that the chambers of the fil-
ter shall be filled or partially filled with a
suitable filtering substance or medinm—pret-
erably animal charcoal—which in chamber 0

will rest upon the uppermost zine plate or

upon a suitable tray, similar to tray L, placed
above the zine plates, if desired, while in
chamber 11 such filtering medium will rest
upon the tray L’. In the remaining cham-
bers the filtering medium may be supported
above the ports E and II or not, as preferred,
the principal reason for supporting such me-
dium above the bottom of ehambers 6 and 11
being that thereby it is kept from clogging
the inlet and outlet ports.

The course of the water through the filter
is then as follows: Being entered at port J,
it ascends through the zine compartment,
where the nascent oxygen is eliminated from
the water by exercising its affinity for com-
bination upon the zinc plates. Thence the
oily water rises to the top of chamber 6, from
which the water flows over partition C into
chamber 7 and down through port K into
chamber 8, where it rises and flows from un-
der the oil which floats thereon into chamber
9 down through the charcoal of that cham-
ber and through port II into chamber 10, in
the top of which the small amount of oil that

- may remain rises to the top, leaving the wa-
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ter to flow over partition I into chamber 11,
through which it descends and passes out
through port K.

To remove the oil accumulating in the va-
rious chambers, suitable waste-pipes or blow-
off-pipes R are connected to said chambers,
as indicated in Tig. 2, the ports to which said
pipes are connected being shown at S1in Fig. 1.

[For the purpose of cleaning the {iltering
medium or charcoal suifable blow-offs or
waste-pipesl' may be provided at the bottom
of the filter, as represented in IFig. 2, the
location of the ports for which is indicated
at U in Fig. 3. This cleansing is best cifect-
ed by the admission of live steam to the top
of the filter through the oil blow-offs, as by
means of the pipe V.

While cleaning the filtering medium,as just
described, it is best to eut the filter out of the
line. It is also advantageous to have the {il-
ter provided with such cut-out means in order
that it may be emptied of filtering medium or
the zine compartment refilled without having
to shut down the boiler plant. IFor this pur-
pose the inlet and outlet pipes (indicated in
dotted linesat X 'Y, Fig. 2) are each provided
with a suitable valve, as Z Z', and connected
together by the valve-controlled by-pass W.
Obviously the by-pass will be closed while the

filter is in operation, and by opening 1t and |

closing the valves Z Z' the filter may be cut
out of line.

This filter is preferably located in the feed-
water line next to the boiler in order that 1t
may thoroughly counteract the effect of the
feed-water heater, as well as that of the con-
denser, by removing the free oxygen. Not
only is the water freed from oil and oxygen
as it passes through the filter, but the oil also
is cleansed, and after being blown off it may
be recovered and used again,

Many changes in the form and construction
of the various parts of the filter aside from
those above deseribed may be made without
departing from the spirit of this invention.

What I elaim as my invention is—

1. A feed-water filter consisting of a cylin-
drical body divided vertically by radial par-
titions one of which is complete and extends
from top to bottom of the body, while the oth-
ers form a series of chambers communicating
with one another in succession alternateiy at
top and bottom, an inlet and an outlet at op-

‘posite sides of said complete partition, a tray

in each the inlet and the outlet chambers lo-
cated above the inletand outlet openings, and
a filtering medium sustained by said trays.

9. A feed-waterfilter having a body portion
divided into a series of chambers, substan-
tially as deseribed, a filtering medium in satd
chambers above which are left spaces for the
separation of oil from the water, and a series
of blow-offsleading from said spaces to a com-
mon waste-pipe for the purpose set forth.

3. In a feed-water filter, a series of succes-
sively-communicating chambers containing &

filtering medium, and a series of zinc plates
placed at the entrance of the first of said se-

ries of chambers, for the purpose set forth.

4. In a feed-water filter placed in the feed-
water line next to the boiler, a compartment
at the inlet to said filter, and zine placed in
said compartment for the purpose set forth.

5. The feed-water filter substantially asde-
scribed, consisting of the Dbody portion di-
vided into the series of communicating cham-
bers for the reception of a filtering medium,
suitable cleaning - ports opening into said
chambers, the blow-off pipes for oil collected
in said chambers, a live-steam pipe connected
to the blow-off pipes, waste-pipes at the bot-
tom of the chambers, and means for cutting
the filter out of the feed-water line while be-
ing cleaned.

6. In a feed-water filter, a series of cham-
bers arranged in a group so that the first and
last chambers of the series are side by side,
valved inlet and outlet pipes placed side by
side and communicating with said chambers,
and a valved by-pass connecting sald pipes,
as and for the purpose set forth. |

In testimony whereof I affix my signature
in presence of two witnesses.

| GEORGE 1I. WARD.

Witnesses:

W, II. CAPEL,
IT. C. TOWNSEND.
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