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UNITED STATES

PaTENT OFFICE.

THOMAS O. EASTON, ALEXANDER WATT, AND JAMES BUCHANAN, JR., OF
LIVERPOOL, ENGLAND.

BAG-FILTER.

SPECIFICATION forming part of Letters Patent No. 502,511, dated August 1,1893.
Application filed April 28, 1892, Serial No. 430,310, (No model.)

To all whom it may conceri:

Be it known that we, THOMAS OGILVY
EASTON, ALEXANDER WATT, and JAMES
BucHANAN, Jr., subjects of the Queen of
Great Britain, residing at Liverpool, in the
county of Lancaster, in the Kingdom of Eng-
land, have invented certain new and useful
Improvements in Filtering Plants for Sugar,
of which the following is a specification.

Bagfilters, such as those known asTaylor’s
filters, in use at the present time, consist of a
casing or tank, generally rectangular in form,
having a fixed top plate jointed on to a flange
usually projecting from the inside surface of
the casing at a lowerlevel than the top of the
casing, thus forming a shallow upper tank,
into which the sugar or other liquor to beé fil-
tered is run. A series of bags open at one
end and closed at the other is fastened on to
nozzles or “bottles,” as they are technically

. termed, which bottles are secured into the
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fixed top plate itself, or into nuts, fixed into
the top plate; the bags are in this way sus-
pended vertically with the closed end down,
in the interior of the chamber or casing, and
the liquor runs into the top or shallow tank,
then runs through the openings in the bottles
and filters through the bags. The casings
are provided with manholes or doors for ac-
cess to the interior of the chamber, and for
the purpose of fixing in position the nozzles
with clean bags attached, and also for re-
moval of the same when the filter has finished
operation, and requires replenishing with
clean bags for suceeeding operations.

The disadvantages of this system are nu-

‘merous and obvious, taking a long time to fil-

ter the liguor, besides being severe and labo-
rious work for the men. After a time, the
bags become inoperative from their pores be-
ing clogged, and the filtering surface of the
bags being quickly reduced, and, toward the
end, even before the bags are quite choked,
the liquor only filters through very slowly,
and eventually the supply of the liguor has
to be stopped. The pores of the bags being
choked, the liquor will not filter out, and a
large quantity of unfiltered liquor remains in
the bags. At present, in order to expel the
remaining liquor, hot water is run into the
top tank and into thebags,butittakesa long

time and requires a very large quantity of hot
water to drive out the remaining liguor, and
the resultant liquor is so diluted as to merely
deteriorate the product and increase the cost
of obtaining it. The product is deteriorated
because it is found that weak solutions of
sugar are much more rapidly and much more
easily converted into glucose than stronger
solutions.

Now our invention is designed to obviate
these evils generally, to largely increase the
quantity of liquor filtered through an equal
number of bags, or equivalent filtering sur-
face, in a given time, to use a less quantity
of hot. water, to save dilution of the liguor,
thus preventing deterioration of the product,
facilitate the operations of working the fil-
ters, economize space, reduce manual labor,
and to expeditiously transfer the unfiltered
liquor remaining in the bags into the cham-
ber of the filter in use, or into another filter
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direet, or into a suitable tank or vessel pro- -

vided for the purpose, without dilution of the
liguor, in which it can be re-treated and sub-
sequently pumped or run out again for sub-
sequent filtration.

Referring to the drawings:—Figure 1isan
elevation partly in section of an apparatus;
Fig. 2 a partial plan view; Fig. 8 a section of
a single filter; Fig. 4 details of bottles and
accompanying parts; Figs. 5 and 6 details of
joint between the top tank and the filtering
chamber; Fig. 7a plan view with cover partly
removed from the filter; Fig. 8 an alternative
arrangement of filter, and Fig. 9 a sectional
view of a bag and its attachment.

A A, are a series of filtering chambers ar-
ranged preferably in two rows, side by side;
B B, shallow tanks above these filters, the bot-
toms -of which tanks consist of the bottle
plates; C, a tray sometimes used hooked on
to the top tank when transporting a tank with
all its tubes attached to it over the line of
filters, this tray C being employed to catch the
drip from the bags and prevent.them falling
into the various filters en route; D D, the fil-
tering bags; E E’, the bottles; F, a traveling
crane running on tracks suspended from the
ceiling by brackets G; I, metallic troughs,
placed between lines of filtering chambersand
between them and the walls, serving as a floor
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and also to eateh anysplashingsordrip. . This
flooris preferably arranged with aslight down-
ward slope toward the end where the wash-
ing tank is situnated.

The tank B, having for its bottom the bot-
tle plate b, shown in detail in Figs. 3,4 and 5,
rests on the top edgesof the easing A. - Pref-
erably; however, we groove the top of the cas-
ing with longitudinal greovings and thereon
fix an india rubber plate I, having a longi-
tudinal ridge on the top asshown. . Casing A
is fitted; at: the corners, with swiveling eye
bolts J to tighten down the tank B in place,
and the tank B is fitted with eye bolts jin or-
der to be more easily suspended tothe travel-
ing crane.

The object of the india rubber plate Iis to
form a sirup-tight seal. It is, however; not
indispensable; and, in place of this arrange-
ment, the top tank B could be provided with
projections to: guide it ‘into its correct posi-

tion, and: counld:simply rest on.the chamber .

A. In place of the ordinary bags closed at
one: end and fastened to the botile at the
other, we use bags D, Figs. 1 and 3, about

twice the length, inclosed: in the usual form :

of sheath, which is also-about twice the ordi-
nary lengih and has a bottle K E’ fastened at
each end. One of these bottles Eis attached
to the top in the usnal manner. The other R’
is attached to the top by serewing or other-
wise fastening on to the neck the tube K, from
the top side, which tube has a conical nut to
fit and joint.into a conical hole or cut in the
bottom plate of tank B.  This tube rises above
the level of the liquor in the shallow tank B,
which is regulated by an overflow. The tube
acts as a nut to hold the bottle in its place
without the bottle being screwed into the bot-
tom plate of tank B.

It will be obvious that this device could be
varied in numerous ways; thus the tube K
could be fixed and the bottle unscrewed by
means of a key, or the tube could be a con-
tinuation of the bottle. The bag fixed in this
manner forms a loop, and the advantage of
this-arrangement is that, when the liguor is
run into the shallow tank in the first instance,
it enters the bags through the opening not
provided with the tube; consequently, the air
can at once rapidly escape through the other
opening to which the tube is attached above
the level of the liquor in the tank and no
liquor enters through the end of the bag to
which this tube is attached. By this means,
the liguor descends through the one half of
the looped bag and ascends the other half,
until it reaches its own level; moreover, as
the liquor to be filtered passes down one side
or half of the looped bag and up the other,
the tendency is for the slimy matter, which
chokes the pores of the filtering bags and re-
tards filtration, to depositon the down half of
the bag and at the bottom, and so leave the up
bag comparatively clean, and, consequently,
agreater quantity of liquoris filtered through
equal surfaceand in a given time. The bags
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can: also be arranged in:a group with one or
more inlets for liquor, the remaining bags all
forming ascension filters as shown in Figs. 8
and 9 and hereinafter described. When the
filter has been running such a length of time
as to make it practically inoperative for the
purposeof efficientand economie filtration;the
usual discharge valve or ecock in the bottom of
the casing,shown at S in Fig. 8,which runs the
filtered liquorintoa gutter or pipe, can beshat
off, and, by screwing off the tube, one end of
the bag will at once fall down and allow the
unfiltered liguid contents to eseape into the
filter chamber, from whieh it can be ran off
by another outlet intoa pipe or gutter leading
to a suitable receptacle or tank provided for
the purpose.  The result is our bags begin
filtering ‘and are emptied of the unfiltered
liquor at the end of the operation in an ex-
tremely short time. The other advantages
previously deseribed are obtained by filling
the casing with'hot water.
liquor:can be washed out with a small quan-
tity of water priorto the bagsgoing to the final
washing or scum room; or the bags may be
emptied of their contents, and washed as here-
inafter described. '

The mode of ‘working the apparatus may be
described as follows:—The filters generally
stand on a floor in rows (or may be suspended,
as positions demand) touching each other at
the top: and’ jointed together between the
rows. - The second flooring of metal trays H
or flat troughs is arranged near-the top of the
filter casings, covering the entire space not
occupied by the filters. This flooring or
troughing preferably slopes slightly to the
end where the washing apparatus is placed,
and is arranged so that it can be washed down
into the latter or into a liquor tank and thus
spilling on the floor is prevented and the
splashes and drips are recovered. The trav-
eling crane F above the filters is employed
for lifting the portable tops off and on the
casings A, and, when these double bags are
used, the crane should be of sufficient height
above the filter to carry the tank, a set of
double bags with their ends released, and a
tray C hooked on to the bottom of these bags.
In the drawings; Fig. 1, the bags are shown
in elevated position to commence operations,
the tray C being shown in dots, and another
shown in full on the top of fiiter B. At the
beginning of the operations, the shallow tank
B, forming the top of the filter,is placed in a
convenient position by the erane. The bags
are attached thereto, the first row of holes be-
ing supplied with bottles screwed in,in the
usual way; and, to the next row, the -other
bottles of the same set of bags are attached
by serewing the tube on to the top of thebot-
tle from the top side of the shallow tank.
This is continued until the entire sets of bags
are fixed in position. The cover or top of
the filter, with all its bags attached, is now
carried by the traveling -crane, as shown in
Fig. 1, and lowered into position on the top

7©

75

8o

8k5

Thesweetor sugar:

90

95

TI00

103

I1IO

115

Izc

125

130



Io

15

20

25

3¢

35

40

45

50

55

6o

55

502,511

of the filter casing, the machined surfaces or
the india rubber joint or seal making it tight.
The crude liquor is then run into the shallow
tank and descends through the opening into
the bags to which no tubes are attached; at
the end of the filtering operation, the tubes
are serewed off the bottles at the other end,
and the bags fall down, into the chamber as
before described. The filter top is then at-
tached by chains to the traveling erane and
hoisted off the easing, the bags hanging down
vertically discharging their contents into the
casing of thefilter as before deseribed. The
filter top with the bags hanging from it is
carried away to the washing room by the
aforesaid traveling crane. - Previous to its be-
ing carried away, however, the tray C is sus-
pended by chains to the tank B immediately
under the lower bottles, so as. to catch the
drip and prevent the latter from falling into
the other tanks while traveling over these.
The whole is then traveled over the other
tanks B, and the thick liquor in the tray
emptied into a liquor tank. The top and bags
then pass on to a washing tank. By this ar-
rangement the tray retains the drippings
from the bags while passing over the. other
filters, and thusliquor of inferior class is pre-
vented from falling into the other filters,
which might be working a superior class of
liguor. In some cases, however, in place of
allowing the bags to empty into their own
case A, the top with the bags looped up is
lifted out of the filter casing and traveled by
the crane over another filter. The tubes are
then unscrewed and the bags fall down and
discharge their contents into the tank B of
this second filter. The top is then still far-
ther lifted, the tray.attached, as before de-
seribed, and the whole traveled to the wash-
ing room; or the top with the bags looped
up may be lifted out of the filter casing,
and, with er without the tray attached, trav-
eled by the crane over a liquor taunk into
which the bags would be lowered, the tubes

‘being unscrewed, the ends of the bags falling

down, aud the thick liguor emptied into the
tank. The topisthen hoisted up and traveled
over another tank where the liquor would be
washed out of the bags prior to their subse-
quent removal to the scum room.

The bags, instead of being attached to the
top, as before described, at each end only,
forming a single loop, can be of longer length
and have multiple loops, the inlet of the lig-
nor of the tube end, as before described, be-
ing common to the lot.

Tigs. 8 and 9 show the arrangement of bags
in a group.

The bags, instead of having each but one
upright portion which receives the liquor at
its upper end, and but one upright portion
through which the liquor enters at its bot-
tom, as represented in IFig. 1, have as seen
in Fig. 8 one upright portion, indicated by
D’, which receives the liquor from the tray
B, and numerous upright portions, indicated

by D, all of which are connected below with
the upright portion D’ and receive the liquor
at their bottoms. - In this construection of Fig.
8, the bight or loop at the bottom of the bag,
seen in Tig. 8, is replaced by a connecting pipe
N which is the equivalent of said bight or loop
and performs the same function, namely, that
of connecting the lower ends of the respect-
ive upright portions of the bag. The portions
of the bag are coupled to the pipe N-by means
of bottles m, as indicated in the enlarged sec-
tional view Fig. 9. Of course more than one
of the upright portions of the bag may receive
the liquor at the upper end, it being only nec-
essary to remove one or more of the pipes K
to allow the liquor to enter.
structed as seen in Fig. 8 cannot be conven-
iently emptied by releasing itsfilling end from
the tray B, the connecting pipe N is provided
with a serew plug P, which may be removed
for discharging thebag. Indeed the substan-
tially U-shaped bag we employ whether it
has two or many upright portions may be pro-
vided with simple means for emptying it at
the bottom, either by letting down one end,
or by a plug, as described.

We declare that what we claim is—

1. A bag filtering apparatus comprising.a

filtering chamber and a substantially U-
shaped bag pendent therein, the extremities
of the bag providing respectively an inlet for
the liquor to be filtered and an air outlet sub-
stantially as set forth.
. 2. A bag for a filtering apparatus eompris-
ing two upright portions connected by a lig-
uid passage at one end and at their other ends
provided respectively with an air escape pas-
sage and a liquid inlet substantially as de-
seribed.

3. In a filter, the combination with a filter-
ing vessel A having a' tank cover B of a fil-
tering bag comprising two upright branches
connected by a liquid passage at their lower
ends, and at their upper ends secured to the
bottom plate of the cover and a tube K mount-
ed in the upper end of one of said branches
and forming an air outlet substantially asset
forth.

4. An apparatus for bag filtration, compris-
ing a chamber A, a removable tray-like cover
B, for same, substantially U-shaped filtering
bags suspended from said cover, and means
for emptying said bags while they are still at-
tached to the cover, substantially as set forth.

5. In abag filter, the combination with the
bottle plate b, of the bottle E screwed into it
in the ordinary manner and a second bottle
E’ and tube K projecting above the liquorin
the tank, the bag of one bottle being con-
nected below with that of the other whereby
the liquor shall run into the bag through bot-
tle E and the air shall escape through tube K.

6. In a bag filtering apparatus, the combi-
nation of ‘a tank B to contain theliquor, abot-
tle E, open to the liquor in the tank, a bottle
I, open to the air above the liguor in the
tank, whereat the air can escape, and a filter-

As a bag con-’
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ing bag suspended by its upright portions
from said bottles, said upright portions of the
bag being connected at their lower ends by a
liquid passage.

7. A filtering apparatus comprising a sta-
tionary filtering chamber, a removable tank
like cover or top, B, for the same, the filter-
ing bags suspended from said cover, the tray
C, and means for suspending said tray from
the cover when the latter is hoisted for re-
moval, as set forth.

8. The combination of the filtering cham-
ber A, tank top B, bottles E’ and E, one adapt-

ed for receiving the liquor and the other for
emitting the air, and the U-shaped bags D 15
substantially as deseribed.

In testimony whereof we have signed our
names to this specification in the presence of
two subseribing witnesses.

- TBOMAS O. EASTON.
ALEXANDER WATT.
JAMES BUCHANAN, JNR.

Witnesses:
WM. P, THOMPSON,
L. C. JOHNSON.




