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(C. 183-5) 4. Claims. 

The present invention relates to a method and 
arrangement for periodical cleaning during 
Operation of a Section of the hose filter at a time 
by hose filters divided into sections 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 affect an arrangement which actuates driv 
ing members which partly send a counter 
directed current of fresh air through the hose 
filters in one 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 gas from the sec 
tion and stop the driving members because the 
decreased pressure difference will restore the 
inpulse 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 a 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 a 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 
a box, which, by means of an opening provided 
With a closing arrangement is connected with an 
outlet pipe common to all boxes for the purified 
medium, and what is most characteristic for this 
arrangement according to the invention is, that 
the lower chamber and the outlet pipe 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 driving 
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 openings from 
the pressure chamber as the hose filter has sec 
tions and boxes connected thereto, which open 
ings 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 mentioned to the boxes and 
thereafter close these closing members again, 
which boxes by means of a 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 outlet pipe 
for purified medium and the other compartment 
by means of likewise mentioned openingS is con 
nected to the pressure chamber, in which latter 
coin partment is disposed a screen, possible to 
operate by the air from the pressure chamber 
and swingably journalled, which Screen by means 
of its 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 involves 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 necessaly and is 
effected automatically in such a 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 
pulse 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 

55 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 ein 

bodiments in the accompanying drawingS. 
Figure 1 shows schematically a cross Section 

through a gas purifying plant. 
Figure 2 is a side view of the same plant; and 
Figure 3 is an end view of Figure 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 foi' 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-W. Figures 6 and 7 aire Sections 
in a larger scale of the pressure difference gauge. 
Figure 6 is a section of Figure 7 in line WI-VI : 
and Figure 7 is a section of Figure 6 in line 
VII-VII. Figures 8 and 9 are sections in a 
larger scale of the box with the closing arrange 
nent between the filter chanbei and the outlet 
pipe. Figure 9 is a section of Figure 8 in line 
IX-TX. Figures 10 and 11 are sections in a 
larger scale of the vibrator for the hoses. Fig 
ure 10 is a section of Figure 11 in line X-X and 
Figure 11 is a section of Figure 10 in line XI-Xi. 

ihe plant shown in Figures i, 2 and 3 consists 
of three casings A, 2 and 3, forming filter chain 
bers, separated from each other, and designated 
A, 2A and 3A although only chamber. A may 
be seen in the drawing. The casings ., 2 and 3 
rest on and are connected to a lower outlet 
chamber 4, the walls of which are designated 
5. In casings , 2 and 3, which are uniform, there 
is an upper plate 6 which rests on Springs , dis 
posed on interior lists 8 in the casings. The plate 
constitutes a carrying member for hoses 9, hang 
ing down vertically in the casings. The hoses 
9 are fastened to the plate 6 by forcing then 
on annular elements to arranged on the lower 
side of the plate. Hoses 9 may be made of inole 
skin or any other convenient filter material. The 
lower ends of the hoses extend through an lipper 
wall to the lower outlet chamber 4, for this pur 
pose being provided with holes - , correspond 
ing to the hoses, in which holes are arranged an 
nular members 2, around which the lower ends 
of the hoses are to be fastened. On the plate 6 
is disposed a vibrator 3. From the lower part 
of chamber an opening 4 leads laterally to 
a box or outlet chamber 5. In the botton of 
the inlet chamber 4 is disposed an endless screw 
f6 which serves the purpose of transporting away 
fallen down deteriorations from chamber i, the 
deteriorations being separated from the mediuri 
which is to be purified. The medium is intro 
duced into the chamber 4 through a pipe 7 and 
from there rises in the hoses in all the casings, 
is filtered by the hoses and enters the cham 
bers A, 2A and 3A from which the purified me 
dium escapes through openings 4 to boxes or 
outlet chambers (5. The boxes or chambers 56. 
are by means of an interior separating Wall 5d, 
into two compartments 9 and 20, communicat 
ing with each other through an aperture or pas 
sage 8. See especially Figures 8 and 9 showing 
the box in a larger scale. Compartment 2 has 
two openings one of which is connected to open 
ing 4 and the other one, 2 f, is connected to an 
outlet pipe or duct 22 for purified medium, the 
outlet pipe being common to all boxes. Open 
ing 2 is provided with a valve 23 supported by 
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4. 
two arms 24 fixedly arranged on an axis 25, ro 
tatably journalled in the box 3, the axis further 
more Supporting a screen 26, fixedly attached to 
and rotatable With the axis 25. The valve 23 con 
sists of a plate, which by means of screws 2, 
nuts 23 and Springs 29 is l'esiliently journalled 
in another plate 39, fixedly fastened to the arms 
24. The valve 23 and the screen 2S, are shown 
in Figure 8 in partly a full drawn closed posi 
tion with reference to the valve, and partly a 
dash-dotted open position. - 
The compartment 9 is provided with the aper 

ture 8 previously inentioned, constituting a com 
munication between the compa; t?ments 9 and 
20, an opening 3 connected to a pipe 32 and an 
opening 33 connected to a pipe 35 leading to the 
vibrator 3. The boxes 5 rest by Ineans of a 
foot part 35 on and are fixedly fastened to the 
outlet pipe 22 with which the foot part communi 
cates. 
From the lower chamber is a pipe 36 and from 

the outlet pipe 22 another pipe 3 leads to a pres 
sure difference gauge 33. This consists of a hous 
ing separated in two compartments 43 and 4 
by means of a vertical partition 39 (see Figures 
6 and 7), which compartinents both are con 
nected with the atmosphere by means of an 

In the housing 
of the pressure gauge 38 is a shaft 44, support 
ing the wings 45 and 36, rotatably journalled. 
By the rotation of the shaft the wings 45, SS 
move at a very little distance from the wall of 
the housing. The shaft is provided with a 
threaded projection 3 on which a weight i3 is 
displaceable by means of threads and a locking 
nut 49 and possible to lock in order to change 
the equilibrium of the wings 45, 46. On the shaft 
44 is furthermore fixedly arranged a nercury 
switch 5 to the connections 5 and 52 of which are 
taken through holes in the wall of the pressure 
gauge and lead to one or more electrical motors, 
described in the following. 
A housing is designated 53 (see especially Fig 

ures 4 and 5) which is divided into two chambers 
completely separated from each other, one pres 
sure chamber 54 and one motor chamber 55. 
The partition wall between the chambers is des 
ignated 56. Chamber 54 is provided with an 
opening 57 which is connected to a pressure pump 
53, driven by an electrical motor 59 and blow 
ing compressed fresh air into the chamber 54. 
The starting and stopping of this motor is regu 
lated by means of the mercury switch 58, the 
connections of which lead to the starting device 
of the motor although this is not especially shown 
in the drawing. From the pressure chamber 
pipes 32 lead to boxes 5, one pipe 32 to each 
box 5. The ends of the pipes 32 opening out in 
the pressure chamber are provided with controi 
valves in the shape of a disc 8, rotatably jour 
nalled on an arm 6t around a pivot 62. Arm 
6 extends through an opening 63 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 pressure from chamber 55 but letting 
the arm freely rotate around a shaft 65 com 
mon to all arms Si, shaft 65 being rotatably jour 
malled in chamber 55. Arm 6 is two-armed and 
one end supports the valve 69 and the other end 
supports a roller Sg, rotatably arranged around a 
pivot 67. The rollers 66 of the arms 6 make 
contact against a drum provided with cams 
68, 69 and O, the drum being rotatably jour 
nailed around shaft. 2 in the chamber 55, -axis 
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72 being journalled in bearings 73 and 4. The 
drum is provided with a toothed wheel 75, driven 
by an endless chain 6 from the chain drive 
belonging to the gearing 78 driven by an electri 
cal motor 79. The starting device of this motor 
is also connected to the mercury SWitch 53 as is 
evident from Figue 1 and the motor is started 
and stopped by means of the mercury switch. 
The Screen 26 described in connection With 

Figures 8 and 9 is formed according to the Wails 
of the housing, but leaves a Small distance free 
between the contour of the screen and the wall of the housing. 
The vibrator consists of a housing with an illet 

80 for compressed air and an outlet, 8. In the 
housing of the vibrator as shaft 82 is fixedly al". 
ranged and on this shaft two bearings 33 and 8. 
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 7, from which 
chamber it rises in the hoses 9 and penetrates the 
walls of the hoses and enters into chamber A 
and escapes through the opening 4 in a purified 
State. Conditions are analogous for all casings 
, 2, and 3. If the hose filters are newly inserted 

all the valves 23 will assume the open posi 
tion shown With dash-dotted lines ii Figue 3. 
The purified medium then continues from open 
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ing 4 through compartment 2) 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 ii 
let chamber 4 and in the outlet pipe 22 is sub 
stantially the same. When one or more of the 
hoses of the filter Sections begin to be plugged 
the pressure in the outlet pipe 22 Will be 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 i5 and 

The differ. 
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ity 

46 which by means of the weight 48 have been 
adjusted so that the wings balance each other 
at substantially the same pressure in the pipes 
36 and 37, but are moved from this position by 
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 5, which from the beginning i 
has been open, will close the circuit to the motors 
59 and 79. 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 meantine. 
As the motor 9 sinnultaneously runs the gearing 
78 and the pinion and the latter wheel runs 
the chain 76 and thus the toothed wheel 75, the 
drum Will also be set into motion, causing the 
cann 68 to lift one end of arm 6 and 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 32 and letting corn 
pressed air pass the opening and enter compart 
ment 9 in box 5. Owing to the effect of the air 
pressure the screen 2' will rotate shaft, 25 and 
thus arms 24 clockwise resulting in that the valve 
23 will close the opening 2. Continued flowing 
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6 
in of air into chamber compartment is results in 
this air paSSing through the openings between 
Screen 26 and the interior Walls of the chamber 
compartment and continues through opening 8 
into chamber compartment 29 and from there 
into chamber A, 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 fall 
down into chamber 4 and are transported away 
by means of conveyor 6. When screen 26 has 
moved sufficiently to clear the opening 33 of pipe 
34 the compressed air flows through the pipe 
to vibrator 3 and runs said vibrator thereby 
Vibrating plate 6 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 
pipes 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 break the 
Current to the motors which stop. In the mean 
time can 68 of the drum if has passed roller 66 
and arm 6 has been lowered, i. e. Valve G has 
closed pipe 32 and stopped the communication 
between the compressed air chamber 54 and box 
i5. 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 2, shown in Figure 8 with 
dash-dotted lines. The plant now works normali. 
ly again without cleaning of the hoses until a new 
pressure difference will appeal, actuating the 
cleaning mechanism again, but this time it, is time 
next Section of the filter which is to be cleaned, 
which procedure thereafter is repeated. 

Having now described my invention, what I 
claim as new, and desire to secure by United 
States Lettel's 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 pass upwardly into said 
filter hoses and then outwardly through the lat 
ter into Said filter 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 
Cusly cause Said pressure fluid to flow from said 
outlet chambers into Said filter casings and in 
Wardly through the hose filters therein to clean 
the same, a source of gaseous pressure fluid, a 
connection from said source to each outlet cham 
ber, a 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 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 pressure 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 each having a plurality of vertically 
extending filter hoses in each thereof, and ail in 
let chamber for the mechanism to be purified 
underlying said filter casings and arranged. So that 
the medium to be filtered entering said inlets 
chamber is caused to pass upwardly into said 
filter hoses and then outwardly through the latter 
into said filter casings, means defining ail outlet 
chamber for each casing for the purified Inediurn, 
an outlet duct communicating with each outlet 
chamber, normally open valve means for closing 
off communication between said outlet duct and 
said outiet chambers, actuating means for Said 
valve means in each outlet chamber operable in 
response to a predetermined gaseous fluid pressure 
to close said valve and Simultaneously cause Said 
pressure fluid to fiow from said outlet chambers 
into said filter casings and inwardly through the 
hose filters therein to clean the Same, a Souice 
of gaseous pressure fluid including a pump, a 
connection from said source to each outlet cham 
ber, a normally closed control valve for each said 
connection, can means constructed to Open Said 
control valves one at a tine in predetermined 
sequence, and means responsive to a prede 
termined differential between the inlet chamber 
pressure and the outlet chaliber pressure open'- 
able to drive said pump and to actuate Said call 
ineans thereby to open said control valves in 
predetermined. Sequence and cause the gaseous 
pressure fluid to flow to the outlet charnbers. ii. 
accordance with the sequential opening of Said 
control valves. 

3. In filter apparatus comprising a filter casing 
having a plurality of vertically extending filter 
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 filtered 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 con 
municating with said casing, an outlet duct com 
municating with said outlet chamber, normally 
open Valve means for closing-off communica 
tion between said outlet duct and said outlet 
chamber, actuating means for Said Walve means 
in the outlet chamber operable in response to a 
predetermined fiuid pressure to close said valve 
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casings, said mechanism being automatically 
rendered inoperative when the pressure differens 
tial falls below said predetermined value, a gas. 
driven vibrator connected to the hose filters for 
shaking them, and a connection to said vibrator 
from the outlet chamber for conducting a por 
tion of the gaseous fluid discharged into said outs 
let chamber to Said vibrator to drive the Saine. 

4. 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 
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 filter 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 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 filter casings and inwardly through 
the hose filters therein to clean the same, mecha 
nism responsive to a predetermined differentiai 
between the inlet chamber pressure and outlet 
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 differen 
tial falls below Said predetermined value, a gas 
driven vibrator connected to the hose filters in 
each. Casing for shaking them, and a connection 
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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