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ROTATING FLOW DISTRIBUTOR 
ASSEMBLY FOR USE IN CONTINUOUSLY 
DISTRIBUTING DECONTAMINATION AND 

REGENERATION FLUID FLOW 

FIELD OF THE INVENTION 

This application is a continuation-in-part of U.S. patent 
application Ser. No. 08/544.860. filed Nov. 7, 1995, now 
U.S. Pat. No. 5.681376. The present invention relates to an 
apparatus for continuously distributing fluid flow in indus 
trial applications which may require removal of contami 
nants from a fluid stream. In particular, this invention is 
intended for use in the continuous removal of volatile 
organic compounds (VOCs) from a point source thereof, and 
for simultaneous regeneration of the adsorbent used in their 
removal. Other applications for use of the invention are also 
possible, such as in a water backflushing operation for the 
removal of sludge and other solid pollutants from liquids. 

BACKGROUND OF INVENTION 

Methods and apparatus for the removal of contaminants, 
in particular, volatile organic compounds ("VOC") from air 
streams are very well known. Typical of such systems is the 
use of activated carbon for the removal of VOCs and the use 
of a heated regeneration gas for desorbing the adsorbed 
VOCs from the adsorbent. To provide a substantially con 
tinuous removal process, at least two adsorber vessels are 
used in which one adsorber is adsorbing the VOCs from the 
gas stream while the other adsorber is being regenerated for 
use. In some cases more than two vessels are used to 
enhance the continuity of the system's performance. 
The apparatus and methods of the prior art that are used 

for VOC removal from the commercial gas stream provide 
satisfactory removal rates. However, these processes require 
the use of large stationary systems with a complex network 
of piping systems, a large number of valves to control fluid 
flow, and high flow rates of hot desorption (regenerative) 
gases. 

Accordingly, it is an object of the present invention to 
provide a method and apparatus for the efficient removal of 
contaminants from fluid streams using a single rotating flow 
distribution assembly, connected to multiple containers of 
adsorbent material, which eliminates the need for a complex 
valve and piping network to accomplish fluid decontamina 
tion. 

It is yet a further object of the invention to provide an 
apparatus which is capable of simultaneous fluid decontami 
nation and contaminant removal medium regeneration using 
a single rotating flow distribution assembly. 

It is a further object of the invention to provide an 
apparatus for the removal of fluid contaminants which 
minimizes the number of components necessary to accom 
plish decontamination, and which can be made portable and 
capable of being attached to point Sources of contaminant 
generation. 

It is another object of this invention to provide a method 
and apparatus for a water backflush that accomplishes the 
removal of sludge and other solid pollutants from liquids. 

SUMMARY OF THE INVENTION 

The rotating flow distributor assembly comprises a con 
nected pair of cylindrical housings, one with an inlet port 
and the other with an outlet port, that receive and discharge 
the flow of fluid undergoing decontamination. The fluid 
passes into flow distribution chambers located at the inlet 
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2 
end and outlet end of the assembly, each of which houses a 
rotating flow diverter, which direct the fluid through the 
contaminant removal medium. The contaminant removal 
medium is preferably divided into a number of individual 
containers. Each flow distribution chamber is ringed by a set 
of openings which are preferably distributed evenly around 
the circumference of the housing and through which the flow 
diverters distribute the fluid into the individual containers of 
the decontamination medium bed. Simultaneous with the 
distribution of contaminated fluid through the decontamina 
tion medium beds, the flow diverters direct regeneration 
fluid flow through a container of the decontamination 
medium bed to remove the impurities from the contaminant 
removal medium. The rotating flow diverters are sequen 
tially stepped in phase through 360 degrees of rotation to 
regenerate a single decontamination medium bed container 
at a time. The regeneration takes place in this single decon 
tamination medium bed container while the other decon 
tamination medium bed container are simultaneously 
accomplishing contaminant removal. Other details, objects, 
and advantages of the present invention will become appar 
ent in the following description of the presently preferred 
embodiments. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. (1) is a side view of the flow distributor assembly 
attached to the fluid decontamination medium bed contain 

S. 

FIG. (2) is an overhead view of the decontamination 
medium bed containers connected to the flow distributor 
assembly. 

FIG. (3) is a side view of the interior of the flow 
distributor assembly. 

FIG. (4) is a side view of the interior of a flow diverter. 
FIG. (5) is an overhead view of a flow diverter as it is 

assembled into a flow distribution chamber. 

DETALED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Referring to FIGS. (1), (2) and (3) the preferred embodi 
ment of the rotating flow distributor assembly 1 comprises 
a connected pair of metal housings, one with an inlet port 2 
and the other with an outlet port 18, that receive and 
discharge the flow of fluid undergoing decontamination. The 
fluid passes through two flow distribution chambers 3 and 4 
located at either end of the assembly 1, each of which houses 
a rotating flow diverter 5 and 6, which direct the fluid 
through the contaminant removal medium. Each flow dis 
tribution chamber 3 or 4 is ringed by a set of openings 8 
distributed evenly around the circumference through which 
the flow diverters 5 and 6 distribute the fluid into the 
individual containers 17 of the decontamination medium bed 
28, shown in FIG. 1 and 2. Simultaneous with the distribu 
tion of contaminated fluid through the containers of the 
decontamination medium bed 28, the flow diverters 5 and 6 
direct regeneration fluid flow through a container 17 of the 
decontamination medium bed 28 to remove the impurities 
from the contaminant removal medium. The rotating flow 
diverters 5 and 6 are stepped through their 360 degree 
rotation in phase to sequentially regenerate a single decon 
tamination medium bed container 17 at a time. The regen 
eration takes place in this single decontamination medium 
bed container while the other decontamination medium bed 
containers are simultaneously accomplishing contaminant 
removal. 

Referring to FIGS. (1), (2) and (3), the rotating flow 
distributor assembly 1 is preferably bolted to the inlet and 
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outlet flanges of the containers 17 containing the contami 
nants removal medium 28. Flanged disconnects 32, facilitate 
removal of the interior components of the flow distributor 
assembly, resulting in portability and maintainability. The 
interior of the assembly 1 contains a drive shaft 9 and a 
rotation means 10, which are mounted on bracket 33 that is 
welded to a plate bolted to flow distributor chamber 3. The 
drive shaft 9 is connected to the two flow diverters 5 and 6. 
which each rotate 360 degrees about the center axis of the 
assembly 1. The drive shaft is mounted to a bearing 11 that 
forms a seal at the opening in the center of the metal disc 7 
to prevent incoming fluid from escaping the flow distribu 
tion chambers 3 and 4. In the preferred embodiment, the 
rotation means 10 is a geared transmission assembly which 
is mechanically linked to an actuator 12, as shown in FIGS. 
(1) and (3). The actuator 12 in the preferred embodiment is 
electrical, using limit switches to control the movement of 
the rotation means 10. However, a hand crank is also 
provided as a backup means of actuator 12 operation. 

Referring to FIGS. (4) and (5), each flow diverter 5 or 6 
has a casing which is constructed of two metal ribs 14 
jointed by an integral closed face 23. The two ribs 14 form 
a hollow slot 16 which borders the hollow interior 15 of each 
flow diverter 5 or 6. This slot 16 is in communication with 
the openings 8 in the flow distribution chambers 3 and 4. 
This communication creates the path through which flow 
takes place from the flow distributor assembly 1 into the 
decontamination medium bed 28. Referring to FIGS. (3) and 
(4), each flow diverter 5 or 6 is kept in place inside its 
respective flow distribution chamber 3 or 4 by Teflon 
support liners 36, which provide surfaces on which each 
flow diverter 5 or 6 rotates. Referring to FIGS. (3) and (4), 
each flow diverter 5 or 6 is connected to the drive shaft 9 by 
means of a preferably rectangular drive plate 13, which 
mechanically engages slot 37 in each flow diverter 5 and 6. 

Referring to FIGS. (1), (3) and (4), decontamination flow 
enters the flow distributor assembly through the inlet port 2, 
where it passes into the inlet flow distribution chamber 3. 
Once the decontamination flow has entered the inlet flow 
distribution chamber 3, it enters in and around the hollow 
opening 15 of inlet flow diverter 5. It is then directed out of 
the inlet flow diverter 5 through and around slot 16, and into 
a container 17 of the decontamination medium bed 28 
through an opening 8 of the inlet flow distribution chamber 
3. Decontaminants are removed as the decontamination flow 
passes through a container 17 of the decontamination 
medium bed 28. The decontaminated flow is then directed 
back through an opening 8 in the outlet flow distribution 
chamber 4. into and around the slot 16 of the outlet flow 
diverter 6. The decontaminated flow is then directed out 
through and around the hollow opening 15 of the outlet flow 
diverter 6, and exhausted out of an exhaust port 18 at the top 
of the flow distributor assembly housing. 

Referring to FIG. (3), the hollow opening 15 of each flow 
diverter 5 or 6 contains a pipe 20 or 29 through which flow 
of regeneration medium takes place to remove the impurities 
from the decontamination medium bed 28. One end of this 
regeneration pipe 20 or 29 passes through the flow diverter 
hollow opening 15, where it is connected to a rotatable 
swivel joint 21 or 30. The other end of the regeneration pipe 
20 or 29 is attached to either the inlet port 2 or the exhaust 
port 18 of the flow distributor assembly. A swivel joint 21 or 
30 is attached to the wall of a flow distribution chamber 3 or 
4 

Referring to FIGS. (4) and (5), a flexible face seal 24, 
surrounds the penetration end 22 of the flow diverter 5 or 6 
which directs the regeneration flow through the segment 17 
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4 
of the decontamination medium bed 28 undergoing regen 
eration. This face seal 24 is forced against the flow distri 
bution chamber opening 8 in contact with the flow diverter 
closed face 23, sealing the penetration end 22 of the the flow 
diverter 5 or 6 to the container 17 of the decontamination 
medium bed 28 undergoing regeneration. This forcing action 
is provided by a pair of cam rollers 25. mounted to each 
flow diverter 5 or 6. The rollers 25, shown in FIGS. (4) and 
(5), ride up on the ends of adjusting screws 38 to shift the 
flow diverter 5 or 6 towards the flow distribution chamber 
openings 8 to compress the seal 24. The seal formed by this 
action isolates the container 17 of the decontamination 
medium bed 28 undergoing regeneration from the other 
containers which are simultaneously accomplishing decon 
tamination. The face seal 24 is made of Teflon in the 
preferred embodiment, but can be made of any material 
suitable to form a seal between the flow distribution cham 
ber opening 8 and the penetration end 22 of the flow diverter 
5 or 6 being sealed. A flexible connection 34 between the 
fixed swivel joint 21 or 30 and penetration end 22 of the flow 
diverter 5 or 6 facilitates the radial movement of the diverter 
5 or 6 into and out of sealing position. 

Referring again to FIG. (3), the regeneration flow enters 
the flow distributor assembly 1 through the regeneration 
supply valve 26, while the conditioning flow exhaust valve 
19 is closed to prevent regeneration flow from escaping. 
Regeneration flow enters the outlet regeneration pipe 29 
through the swivel joint 30 connected to the outlet flow 
distribution chamber 4, where it is directed through the 
penetration end 22 of the outlet flow diverter 6 into the 
container 17 of the decontamination medium bed 28 under 
going regeneration. Regeneration flow then removes the 
contaminants from the container 17 of the decontamination 
medium bed 28 undergoing regeneration, after which the 
regeneration flow passes through the inlet flow distribution 
chamber 3 into the penetration end 22 of the inlet flow 
diverter 5. The contaminants contained in the regeneration 
flow are then removed by passing the regeneration flow 
through the swivel joint 21 connected to the inlet port 2, 
where it exits through the inlet regeneration pipe 20 out of 
the flow distributor assembly housing 1. 

Referring finally to FIG. (3), the conditioning flow inlet 
valve 31 and conditioning flow exhaust valve 19 are used to 
direct conditioning flow through the decontamination 
medium bed 28. Conditioning flow inlet valve 31 and 
conditioning flow exhaust valve 19 are open when regen 
eration supply valve 26 and regeneration exhaust valve 35 
are closed. Conditioning flow is periodically necessary to 
assist in contamination removal efficiency. While presently 
preferred embodiments of practicing the invention have 
been shown and described with particularity in connection 
with the accompanying drawings, the invention may other 
wise be embodied within the scope of the following claims. 
What is claimed is: 
1. A rotating flow distributor assembly for use in continu 

ously distributing fluid flow, comprising: 
A. a connected pair of housings forming a first end of said 

assembly and a second end of said assembly opposite 
said first end having: 
(i) an inlet port, 
(ii) an exhaust port spaced apart from said inlet port, 
(iii) a first flow distribution chamber located at said first 

end of said assembly and a second flow distribution 
chamber located at said second end of said assembly, 
each of said flow distribution chambers having a 
hollow interior, and 

(iv) a plurality of openings within each of said flow 
distribution chambers distributed circumferentially 
around said housing; 
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B. a first flow diverter located within said interior of said 
first flow distribution chamber, and a second flow 
diverter located inside said interior of said second flow 
distribution chamber, each said flow diverter rotating 
about a center axis of said assembly; 

C. a rotatable drive shaft, extending through said 
assembly, connecting said flow diverters; and 

D. a means for rotating said drive shaft; wherein each said 
flow diverter comprises: 
(i). a casing having a hollow interior and a single closed 

end that sequentially abuts each opening of said flow 
distribution chamber as said flow diverter rotates: 

(ii). a pipe located inside said interior having: 
(a) a rotatable first end which connects said pipe to 

either said inlet port or said exhaust port of said 
housing 

(b) a second end which is connected to said closed 
end of said casing: and 

(iii). a seal covering said pipe second end which forms 
a seal against the opening of said flow distribution 
chamber in contact with said closed end of said 
casing. 

2. The rotating flow distributor assembly of claim 1, 
further comprising: 
A. flanged disconnects at either end of said assembly; and 

wherein 

said means for rotating said drive shaft comprises a 
geared transmission assembly. 

3. The rotating flow distributor assembly of claim 2, in 
which the means for rotating said drive shaft is mechanically 
controlled. 
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4. The rotating flow distributor assembly of claim 2, in 

which the means for rotating said drive shaft is electrically 
controlled. 

5. The rotating flow distributor assembly of claim 1. 
further comprising: 
A. flanged disconnects at either end of said assembly; 
B. a pair of flexible connections, one of which is con 

nected to said pipe, which relax the stress on said pipe 
as said flow diverter rotates; 

C. two pair of rollers, one pair being mounted on each said 
flow diverter, which forces said seal against the open 
ing of said flow distribution chamber in contact with 
said closed end of said casing; and wherein 

said means for rotating said drive shaft comprises a 
geared transmission assembly. 

6. The rotating flow distributor assembly of claim S. in 
which the means for rotating said drive shaft is mechanically 
controlled. 

7. The rotating flow distributor assembly of claim 5. in 
which the means for rotating said drive shaft is electrically 
controlled. 

8. The rotating flow distributor assembly of claim 1 
wherein said, in which the means for rotating said drive shaft 
is mechanically controlled. 

9. The rotating flow distributor assembly of claim 1 in 
which the means for rotating said drive shaft is electrically 
controlled. 


