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4 Claims,
1

The present invention relates to a method and
arrangement for pericdical cleaning during
operation of a section of the hose filter at a time
by hose filters divided into sectiong for gaseous
media.

The method according to the invention is in
the first place characterized by that the differ-
ence in pressure of the gas before and after pass~
ing the hose filters, when the pressure of the
purified gas with a certain value is below the
pressure of the not purified gas, as an impulse
may afiect an arrangement which actuates driv-
ing members which partly send a counter-
directed current of fresh air through the hose
Afilters in cne section and partly close the normal
outlet for purified gas from this’ section, and
after a certain period of time, when the pressure
difference is considered to be equalized, will stop
the counter-directed current of air, will open the
normal outlet for the purified gag from the sec-
tion and stop the driving members because the
decreased pressure difference will restore the
impulse affected arrangement to the original
position. According to still another character-
istic feature of the method the counter-directed
current of air may partly be conducted to and
utilized for the operation of g vibrator shaking
the deteriorations from the hose filters of the
closed section.

The arrangement for the performing of the
method relates to different sections of chambers
with vertically downwards hanging hose filters
within each section, which hose filters open out
in & lower chamber, common to all the sections,
which chamber is provided with inlet openings
for the gaseous medium which is to be purified,
which chamber sections each by itself, by means
of an opening in the chamber wall, open out into
2 box, which, by means of an opening provided
with a closing arrangement is connected with an
outlet pipe common to ail hoxes for the purified
medium, and what is most characteristic for this
arrangement according to the invention is, that
the lower chamber and the outlet bipe for the
purified medium each by means of a pipe are con-
nected to a pressure-difference gauge which is
arranged to begin to deviate at a certain pressure

difference and thus start one or more drivingi
members which member or members partly start

an air driving arrangement for injection of fresh
air in a pressure chamber, provided with closing
members for the same number of onenings from
‘the pressure chamber as the hose filter has sec-
tions and boxes connected thereto, which open-

Jngs are each connected to a box, partly start an
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arrangement which is arranged to open in proper
turns and during a certain period of time keep
open the closing members for the openings from
the pressure chamber mentioried to the boxes and
thereafter close these closing members again,
which boxes by means of g separating wall are
divided into two compartments communicating
with each other, one of which by means of open-~
ings mentioned is connected to partly the hose
filter chamber section and partly the outlef pipe
for purified medium and the other compartment
by means of likewise mentioned openings is con-
nected to the pressure chamber, in which latter
compartment is disposed a screen, possible to
operate by the air from the pressure chamber
and swingably journalled, which sercen by means
of iis swinging is arranged to affect the opening
and closing of the closing arrangement for the
opening between the second compartment of the
box and the outlet pipe for the purified medium.
Other characteristic features of the arrangement
according to the invention are evident from an
embodiment, closer described in the following and
shown in the drawings.

The invention invelves the advantage that the
arrangement, used for the cleaning of the hose
filters, automatically is set in function and in
proper turn cleans one hose filter section at a
time. The cleaning of one section is thus
effected without stopping the operation of the
plant which is so managed that the other sec~
tion or sections in the meantime takes over the
function of the section being cleaned. The
cleaning proceeds during a certain period of time
and is thereafter intercepted. Thereafter the
other section or sections are cleaned in proper
turns in the same manner with interruptions
between each cleaning. Cleaning of one section
is thus only done when it is necessary and is
effected automatically in such g way that the
pressure difference of the medium before and
after passing the filter may be the impulse which
actuates the cleaning arrangement in section
after section. Another advantage is that the
air which is led in for cleaning of the hoses in the
filter also is used for the operation of a vibrator
shaking the hoses being cleaned. The above
mentioned use of the pressure difference as im-
bulse for actuating the cleaning arrangement
furthermore involves a simplifying of the whole
cleaning arrangement and makes a manual con-
trol of the arrangement unnecessary. In addi-
tion to this a special advantage lies in the fact
that the movable parts of the arrangement have
been enclosed, that is, protected from dust, exte-
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rior deteriorations thus not being able to disturb
the operation. In certain cases the movable
parts may even be immersed in an oil bath.

The invention is illustrated in one of its em-~
bodiments in the accompanying drawings.

Figure 1 shows schematically a cross section
through s gas purifying plant.

PFigure 2 is o side view of the same plant; and

Figure 3 is an end view of Pigure 2 viewed from
the left side.

Figure 4 shows a vertical section in a larger
scale; and

Figure 5 shows a.horizontal section in a larger
scale of the arrangement fo ‘opening and clos-
ing of the closing members for fresh flushing air
for the sections. Figure 4 is a section of Figure
5 in line IV—IV and Figure 5 is a section of Fig-
ure 4 in line V—V. Figures 6 and 7 are sections
in a larger scale of the pressure differencée gauge.

Pigure 6 is a section of Figure 7 in line Vi—VI ¢

and Figure 7 is ‘a section of Figure 6 in line
VIL—VII. Figiires' 8 and 9 are sections in a
Targer scale of the box with the closing arrange-
ment between the filter chamber and the :outlet
pipe. Figure 9 is a section of Figure 8 in line

TX—IX. TFiguies 10 and 11 are sections in 2

Jareer scale of the vibratoi for the hoses. Fig-
ure 10 is a section of Figure 11 in line X-—X and
Figure 11 is a'section-6f Figure 10 in line XI—XG.

qhe plant shown in Figuies 1, 2 and 3 consists
of three -casings 1, 2 and 3, forming filter cham-
bers, separated froin each other, and designated
1A, 2A and 3A although only ¢hamber {A may
be seen in the drawing. The casings {, 2 and 3
vest -on and are connected to ‘a lower ‘outlst
chamber 4, the walls of which are designated
5. In casings I,2-and 3, which are uniform, there
‘is an upper p‘lat’e,“\‘: which rests on springs 1, dis-
posed on-interior 1ists 8 in the casings. The plate
constitiites a-carrying member for hoses 8, hang-
fng ‘down vertically in the ‘casings. The hoses
9 are fastened to the plate § by forcing thém
‘on annualar elements 18 ‘arranged on the lower
side of the plate. Hoses 9 may be made of mole-
‘skin 6r any other convenient filter material. The
‘Jower ends of the hoses extend through an upper
wall to the lower outlet chamber 4, for this pur-
pose being provided with holes -1, ‘gorrespond-
‘ing to the hoses, in which holes are arranged an-
Tiular members 42, around which the lower ends
‘of the ‘hosés are‘to be fasiened. On the plate 6
is ‘disposed g vibrator ¥3. From the lower part
of chamber ‘t an opening -4 leads laterally to
a box or outlet chamber 15. In the bottom of
the inlet ‘chamber 4 is disposed an-endless-screw
‘8 which-serves the purpose of transporting away
fallen ‘down deteriorations from -chamber &, the
‘deteriorations being separated from the medium
which is ‘to be ‘purified. ‘The medium is ‘intro=~
duced into the chamber 4§ through a pipe 17 and
from there rises in the hoses in all the casings,
4is filtered by the hoses and enters the cham-
bers 14, ZA and-3A from which the purified me-
ditim escapes ‘through openings i4 to boxes. or

outlet ‘chambers 15. The boxes or chambers 15

are by means of ‘an interior separating wall 15a,
into two compartments 19 and 20, communicat-
ing Wwith ‘each other through an aperture or pas-
sage 18. See especially Figures 8 and 9 showing
the box in a larger scale. Compartment 28 has
two openings one of Which is connected to-open-
ing 14 ‘and the other one, 21, is connected to an
outlet pipe or duct 22 for purified medium, the
tlet pipe being common to all boxes. -Open-

ing 21 is provided with-a valve 23 -supported by
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two arms 24 fixedly arranged oh an axis 29, ro-
tatably journalled in the box 13, the axis further-
more supporting a screen 28§, fixedly attached to
and rotatable with the axis 25. The valve 23 con-
sists of a plate, which by means of screws 21,
nute 28 and springs 2§ is resiliently journalled
in anothet plate 3¢, fixedly fastened to the arms
24. The valve 23 and the screen 235, ate shown
in Pigure 8 in partly a full drawn closed posi-
tion with reference to the valve, and partly a
dash-dotted open position.

The compartment 18 is provided with the aper-
ture 18 previously mentioned, constituting a com-
mminication between the compartments 8 and
29, an opening 3i connected to a pipe 32 and an
opening 33 connected to a pipe 34 leading to the
vibrator i3. The boxes i5 rest by means of a
foot part 35 on and are fixedly fastened to the
outiet pipe 22 with which the foot part communi-
cates.

From the lower chamber % a dipe 38 and from
the outlet pipe 22 another pipe 37 leads to a pres-
sure difference gauge 38. This consists of ahous-
ing ‘séparated in two compartments 45 and 4t
by means of a vertical partition 38 (see Figures
& and 7), which ‘compartments beth -are con-
nected with the -atmosphere by means of an

- opening -43 closed with a lid £2. In the housing
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in the drawing.

of the pressure gauge 38 is & shaft 24, support-
ing the wings 45 and #8, rotatably journalled.
By the rotation of the shaft the wings ‘45, &8
move at a very little ‘distance from the wall of
the housing. ‘The shaft is provided with ‘&
threaded projection 47 on which a weight -§8-is
displaceable by means of threads -and a lockiig
nut 49 and possible to lock in order to change
the equilibrium of the wings 45, 46. On the shaft

‘84 4is furthermore fixedly arranged a mercury

gwitch 58 the connections 8t and 52 of which are

taken through holes in the wall of the pressure

gauge and lead to -one or more electrical motors,

‘deseribed in the following.

A housing is designated 53 ‘(see- especially Fig-
ures 4 and 5) which is-divided into two chambers
‘cornpletely separated from each other, one pres-
sure ‘¢hamber 54 and one motor ‘chamber §5.
The partition wall between the chambpers is-des-
ignated 86. Chaimber 84 is provided with an
opening 5T which is connected to a pressure pump
%3, driven by an electrical motor §8 and blow-
ing compressed fresh air -intc the chamber 54.

“The starting and stopping of this motoris regu-

lated by means of the mereury switch 58, the
connections of which lead ‘to the starting device
of the motor although this is not eéspecially shown
From the Pressure chamber
pipes 32 lead to boxes i5, cne pipe 32 to ‘each
pox 15. The ends 6f the pipes 32 opening eut in
the pressure ‘chamber are provided with conirol
valves in the shape of a-disc &8, rotatably jour-
nalled on ai arm §i ‘around & pivot §2. -Arm
§i extends through an opening §3 in the parti-
tion wall 56 -and forms a ‘tight closure to this
wall by ‘means of metal bellows ‘64 surrounding
the arm, the metal bellows being -only -slightly

sensitive to presstre from chamber 54 but letting

‘the ‘arm freely rotate ‘around a shaft 6% -com-
frion to all arms §1, shaft §5 being rotatably jour-
nalled in chamber §5. ‘Arm @1 is two-arined and

‘one end ‘supports the valve €8 and ‘the gthér-end

‘supports a roller §6, rotatably afranged around a
pivot §7. The rollers 66 ‘of the arms €t ‘make
contact against & drum Tt provided with cams
68, 89 and 70, the druin being rotatably jour=-
‘nalled around shaft- 12 i the ‘ehamber 85, xis
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12 being journalled in bearings 713 and 4. The
drum is provided with a toothed wheel 75, driven
by an endless chain 76 from the chain drive 77
belonging to the gearing 18 driven by an electri-~
cal motor 19. The starting device of this motor
is also connected to the mercury switch 59 as is
evident from Figure 1 and the motor is started
and stopped by means of the mercury switch.

- The screen 25 described in connection with
Pigures 8 and 9 is formed according to the walls
of the housing but leaves a small distance free
between the contour of the screen and the wall of
the housing. oo

The vibrator consists of a housing with an inlet
80 for compressed air and an outlet 8. In the
housing of the vibrator as shaft §2 is fixedly ar-
ranged._and on this shaft two bearings 83 and 3§
are mounted, supporting a wing 85, set into mo-
tion around axis 82 by compressed air thus gen-
erating vibrations by means of the compression
impacts.

. The arrangement according to the invention
functions in the following way.

The medium to be purified, enters into the
inlet -chamber 4 through pipe 11, from which
chamber it rises in the hoses § and penetrates the
walls of the hoses and enters into chamber {4
and escapes through the opening 14 in a purified
state. Conditions are analogous for all casings

1,2, and 3. If the hose filters ave newly inserted

all the valves 23 will assume the open posi-
tion shown with dash-dotted lines in Figure 3.
The purified medium then continues from open-

ing 14 through compartment 29 and out through .

opening 2! and into and away through outlet
pipe 22,

- As long as the pores of the hose filters are not
closed by deteriorations the pressure in the in.
let chamber 4 and in the outlet pipe %2 is sub-
stantially the same. When one or more of the

hoses of the filter sections begin to be plugeed

the pressure in the outlet pipe 22 will he lower
than the pressure in the inlet chamber 4 which
results in a pressure difference between the aver-
age pressures in pipes 36 and 37 which difference
successively will increase in value.
ence in pressure is registered by the wings 48 ang
46 which by means of the weight 48 have been
adjusted so that the wings bala‘nc,e each other
at substantially the same préssuré in the pipes

36 and 37, but are moved from this position by 9t

counterclockwise rotation of the shaft 44 owing
to the effect of the arising pressure difference, so
that on reaching a predetermined pressure dif-
ference the shaft 44 has rotated enough so that

the mercury switch 58, which from the heginning 353

has been open, will close the circuit to the motors
§9 and 78. The closing of the circuit from the
supply lines A through the main switch A’ starts
these motors. Motor 59 runs the pump 58 blow-
ing compressed air into chamber 54, all the valves
60 of which have been closed in the meantime.
As the motor 79 simultaneously runs the gearing
13 and the pinion 17 and the latier wheel runs
the chain 76 and thus the toothed wheel 19, the
drum 71 will also be set into motion, causing the
cam 68 to lift one end of arm 61 angd during a
certain period of time keeps it lifted up and there-
after to lower it again. The lifting of the arm
causes a lowering of the other end, thus opening
the control valve on the pipe 82 and letting com-
pressed air pass the opening and enter compart-
ment 18 in box 15. Owing to the effect of the air
pressure the screen 23 will rotate shaft 25 and
thus arms 24 clockwise resulting in that the valve
23 will close the opening 21. Continued flowing

e
o1

The differ- 45

in of air into chamber compartment i5 results in
this air passing through the openings between
screen 28 and the interior walls of the chamber
compartment and continues through opening 18
into chamber compartment 28 and from there
into chamber IA, through the hose filters in op-
posite direction to the medium which is to be
purified and enters into the lower chamber #
after having passed the hoses and then cleaned

; them from adhering deteriorations which fali

down into chamber 4 and are transported away
by means of conveyor {6. When screen 2§ has
moved sufficiently to clear the opening 33 of pipe
34 the compressed air flows through the pipe
to vibrator 13 and runs said vibrator thereby
vibrating plate § which shakes the hoses and
facilitates the cleaning of the hoses from deterio-
rations. After cleaning the hoses of one section
in this manner during a certain period of time,
the pressure difference between the pressure in
Dipes 36 and 37 will drop and the wings will re-
turn to the original position by means of weight
48 thus causing the mercury switch to hreak the
current to the motors which stop. In the mean-
time cam 68 cf the drum 7{ hag passed roller §&
and arm 61 has been lowered, i. e. valve 40 has
closed pipe 32 angd stopped the communication
between the compressed air chamber 54 and box
{5. Fresh air then beings to enter box (5§ again
and opens the valve 23, which furthermore on
account of its own weight returns to the position
with free opening 21, shown in Figure 8 with
dash-doited lines. The plant now works normai-
Iy again without cleaning of the hoses until a new
bressure difference will appear, actuating the
cleaning mechanism again, but this time it is the
next section of the filter which is to be cleaned,
which procedure thereafier is repeated.

Having now described my invention, what I
claim as new, and desire to secure by United
States Letters Patent, is:

1. In filter apparatus comprising a plurality of
filter casings each having a plurality of vertically
extending filter hoses in each thereof and an in-
let chamber for the mechanism to be purified un-
derlying said filter casings and arranged so that
the medium to be filtered entering said inlet
chamber is caused to bass upwardly into said
filter hoses and then outwardly throush the lat-
ter into said fAlter casings, means defining an
outlet chamber for each casing for the purified
medium, an outlet duct communicating with each
outlet chamber, normally open valve means for
closing-off communication between said outlet
duct and said outlet chambers, actuating means
for said valve means in each outlet chamber op-
erable in response to a predetermined gaseous
fluid pressure to close said valve and simultane-
ously cause said pressure fluid to flow from said
outlet chambers into said flter casings and in-
wardly through the hose filters therein to clean
the same, a source of gaseous pressure fluid, g
connection from said source to each outlet cham-
ber, a normally closed control valve for each saig
connection, eam means constructed to open said
control valves one at a time in predetermined
Seéquence, and means responsive to g predeter-
mined differential between the inlet chamber
pressure and the outlet chamber pressure op-
erable to actuate said cam means thereby to open
said control valves in predetermined sequence
and cause the gaseous bressure fluid to flow to
the outlet chambers in accordance with the se-
quential opening of said control valves.

2. In filter apparatus comprising a plurality of
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filter casings éach having a plurality of vertically
extending filter hoses in each thereof and an in-
let chamber for the mechanism to be purified
underlying said filter casings and arranged so that
the medium to be filtered entering said inlet
chamber is: caused to pass upwardly into said
filter hoses and then outwardly through the latter
into said flter casings, means defining ait outiet
chamber for each casing for the purified medium,
an outlet duct communicating with each outlet
chamber, normally cpen valve medns for closing~
off communication between said outlet duct and
said outiet chambers, actuating means for said
valve means. in each outiet chamber operable in
responise to a predetermined gaseous fluid pressure
o close said valve and simultaneously cause said
pressure fluid to flow from said outlet chambers
into said flter casings and inwardly through the
hose filters therein to clean the same, a source
of gasecus pressure fluid including a pump, &
connection from said source to each outlet cham-
ker, & normally closed control valve for each said
connection, cam means constructed to open said
" control valves one at a time in predetermined
sequence, and means responsive to a prede-
termined differential betweén the inlet chamber
pressure and the outlet chamber pressure oper-
able to drive said pump and to actuate said cam
means thereby ic open said control valves in
predetermined: sequence and cause the gaseous
pressure fluid to flow to the cutlet charabers. in
accordance with the sequential opening of said
control valves.

3. In filter apparatus comprising a filter casing

having a plurality of vertically extending filter u:

hoses therein in spaced relationship and an inlet
chamber for a medium to be purified underlying
said filter casing and arranged so that the
medium to be fltered is caused to pass upwardly
into said filter hoses-and then outwardly through
the latter into said filter casing, means defining
an outlet chamber for the purified medium com-
municating with said casing, an outlet duct com-
municating with said outlet chamber, normally
cpen valve means for closing-off. communica-
tion between said outlet duet.and said cutlet
chamber, actuating means for said valve means
in the outlet chamiber operable in response to &
predetermined fluid pressure to close said valve

and simultaneously cause said pressure fluid to s

flow from said outlet chamber into said filter
casing and inwardly through the hose filter to
cleann the same, mechanism responsive to a pre-
determined differential between the inlet cham-

ber pressure and the cutlet chamber pressure

operable. to discharge info the outlet .chamber &
gaseous. fluid at said predetermined pressure
thereby to operate said valve closing means and
cause the pressure fluid to flow to said. filter
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casings, Said rmhechanism - béing gutomatically
rveridered iriopérative when the pressure differens
tial falls below said predetermined value; & gas
driven vibrator connected to: the hose filtérs. for
shaking them, and a connection to said vibrator
from the cutlet chamber for conducting a por-
tion of the gaseous fluid. discharged into.said out<
iet chamber to said vibrator to drive the same.

4, In filter apparatus comprising a plurality of
filter casings each having a plurality of vertically
extending filter hoses.in each thereof and an ins
let chamber for the mechanism to be purified
underlying said filter casings and arranged so
that the medium to be flfered entering sdid
inlet chamber is caused to pass upwardly into said
filter hoses and then outwardly through the latter
into said filter casings, means defining an outlet
chamber for each casing for the purified mediumy;
an outlet. duct communicating. with each outlet
chamber; normally open valve means for closing-
off communication between said outlet duct and
said outlet chambers, actuating means for $aid
valve means in each outlet ¢chamber operable in
response to a predetermined gaseous fluid pres-
sure to close said valve and simultaneously cause
said pressure fluid to flow from said outlet cham-
bers into said flter casings and inwardly through
the hose filters therein to clean the same; mecha-
nisni responsive to a predetermined differential
between the inlet chamber pressure and outlef
duct pressure operable to'discharge into said outlet
chambers one at a time a gaseous fluid at said
predetermined pressure thereby to operate said
valve closing means in said one chamber and cause’
the pressure fluid to flow to its associated filter
casing, said mechanism being  automatically
rendered inoperative when the pressure differén-
tial falls below said predetermined value, & gas
driven vibrator connected to the hose filters iu
each casing for shaking themy, and. a conmection’
to said vibrator from the associated outlet cham-
ber for conducting a portion of the gaseous fluid
discharged into said outlet chamber to said
vibrator to drive the same.
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