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[57] ABSTRACT 
Filter charging apparatus for filter assembly for re-
moval of radioactive contaminants in a fluid stream, the 
filter assembly including a housing with at least one 
filter bed therein and the filter charging apparatus for 
adding filter material to the filter assembly includes a 
tank with an opening therein, the tank opening being 
disposed in flow communication with opposed first and 
second conduit means; the first conduit means being in 
flow communication with the filter assembly housing 
and the second conduit means being in flow communi-
cation with a blower means. Upon activation of the 
blower means, the blower means pneumatically con-
veys the filter material from the tank to the filter hous-
ing. 

8 Claims, 4 Drawing Figures 
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Referring to the drawings: 
FILTER MATERIAL CHARGING APPARATUS FIG. 1 is a perspective view, partially in cut-away, of 
FOR FILTER ASSEMBLY FOR RADIOACTIVE a filter assembly including the filter material charging 

CONTAMINANTS apparatus of the present invention; 
„ _ _ _ _ 5 FIG. 2 is an enlarged sectional view of a pneumatic 
BACKGROUND OF THE INVENTION device withdrawing filter material from the feed con-

This invention relates to filters for removal of radio- tainer in FIG. 1; 
active contaminants in a fluid stream and more particu- FIG. 3 is a plan view, partially in section, taken 
larly relates to a means for adding filter material to a through line 3—3 of FIG. 1; and, 
filter assembly including at least one filter bed therein. 10 FIG. 4 is an enlarged sectional view of another pre-

In recent years, there has been considerable activity ferred pneumatic device withdrawing filter material 
in providing filtration equipment for nuclear power from a feed container. 
facilities. Most designs have included filter beds com- A filter assembly for removal of radioactive contami-
prising charcoal filled stainless steel insert trays wherein nants as shown in FIGS. 1 and 3 includes a housing 1 
bed replacement is accomplished by removing the con- 15 with a plurality of filter beds 2 therein, each filter bed 2 
taminated trays and replacing them with new ones. The including an impervious front plate member 4 and 
spent trays are then either disposed of or returned to the spaced foraminous side members 6 and 7 with interme-
manufacturer where they are dismantled and reloaded. diate spaced foraminous side members 9 and 11 disposed 
Because of the design of the trays, gaskets are generally between side members 6 and 7. The filter beds 2 extend 
required to seal each tray to the filter units. However, 20 rearwardly and each bed 2 is attached to a pair of imper-
the gasket seals have proved to be leak sources thereby vious back plate members 8 along the rear edges of side 
allowing the escape of radioactive material in a gas members 9 and 11, spacing between adjacent side mem-
stream. Thus, integral beds permitting on site charcoal bers 9 and 11 defining outlet passages for clean gas 
removal and reloading has been sought with little sue- leaving the filter assembly. The plate members 8 trans-
cess. 25 verse the back of the housing 1, extending vertically 

C T I U U A D v T U C ren/cvrrinM f r o m t h e floor o f t h e housing to a preselected distance 
SUMMARY OF THE INVENTION a b o y e t h e ^ds . Gases which pass through the filter 

In the present invention, it is recognized that it is enter the housing between the spaced foraminous side 
desirable to provide means for adding adsorptive mate- members 6 and 7 then out the back of the filter bed 2 
rials to a filter for radioactive contaminants and it is 30 through the outlet defined by the opening between 
further recognized that it is desirable to provide means foraminous sides 9 and 11. Disposed between the filter 
for adding adsorptive material to a filter for radioactive beds 2 are a plurality of rectangularly shaped horizon-
contaminants without removing the beds or chambers tally extending plate members 10. The plate members 10 
which holds the adsorptive material therein. are parallel spaced in a vertical position to provide a 

The present invention advantageously provides a 35 plurality of channels between the filter beds 2 whereby 
straightforward arrangement of an apparatus for adding contaminated gases pass through the defined channels 
filter materials to a filter assembly for removal of radio- prior to entering the filter beds 2 as mentioned above, 
active contaminants. The present invention further pro- Longitudinally extending baffle members 12 of in-
vides a pneumatic conveying device for loading filter verted V-shape cross-sectional configuration are pro-
material into a filter assembly for removal of radioac- 40 vided across the top of the filter beds 2. The baffle 
tive contaminants from a contaminated gas stream. members 12 being connected to the upper extremities of 

Various other features of the present invention will the side members 6 ,7 ,9 and 11 and transversely extend-
become obvious to those skilled in the art upon reading ing opposed end members 13 and 15. The opposed 
the disclosure set forth hereinafter. edges of adjacent baffle member 12 define opening 14 in 

More particularly, the present invention provides in 45 the form of longitudinally extending slots between fo-
combination a filter assembly for removal of radioactive raminous walls 6 and 9, and 7 and 11, respectively. The 
contaminants in a fluid stream including a housing hav- opening defined by the edge of the adjacent baffle mem-
ing a fluid inlet and outlet and at least one filter bed bers 12 define the openings or slots to receive carbon or 
therein in fluid communication with the fluid inlet and other filter materials therein. 
outlet, the filter bed having spaced vertically extending 50 Disposed above the top of the filter beds 2 and the top 
foraminous sides and impervious ends for receiving of the housing 1 is a plenum 5, plenum 5 including a pair 
adsorptive material therein, the upper portion of the of transversely extending conduits 16 and 18. Conduit 
spaced sides and ends defining an inlet for receiving the 16 is in flow through communication with a feed tank 20 
adsorptive material therein, an adsorptive material whereby filter materials contained in feed tank 20 are 
charging apparatus for adding adsorptive material to 55 conveyed pneumatically from the tank 20 to the filter 
the housing comprising: a tank having a downwardly beds 2 by way of the conduit 16. Conduit 16 is provided 
projecting lower portion terminating in an opening, the with a plurality of apertures 21 therein, each aperture 
tank opening being in fluid communication with op- being in alignment with the apex of baffles 12 whereby 
posed flrst and second conduit means, the first conduit the filter material, usually in granular form, is trans-
means being in flow communication with the housing 60 ferred from the feed tank 20 to the filter beds 2, the 
and the second conduit coupling in fluid flow communi- granules descending over the baffles 12 and into the 
cation a blower means to the tank opening. filter bed 2 through the openings defined by the edges 

It is to be understood that the description of the exam- of adjacent baffles 12. The conduit 16 is generally 
pies of the present invention given hereinafter are not spaced a preselected distance above the filter beds 2 
by way of limitation. Various modifications within the 65 wherein overfilling of the filter beds 2 up to the aperture 
scope of the present invention will occur to those 21 in the conduit 16 provides a seal of the opening de-
skilled in the art upon reading the disclosure set forth fined by the adjacent baffles 12 so that all of the contam-
hereinafter. inated gases pass through the filter material. It has also 
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been found that the baffles 12 may be flat with filter 
material building up thereon before spilling over into 
the openings defined by the edges of adjacent baffle 
members 12. However, in using the inverted V-shaped 
baffles as shown in FIG. 1, by preselecting the distance 5 
between the conduit 16 and the beds 2, excessive use of 
filter material can be prevented while still insuring 
enough filter material in the bed to provide for adequate 
filtration of contaminated gases. Also, there is very little 
danger of the filter material piling on the top of the 
baffles 12 which are inclined at an angle to the horizon- 1 0 

tal of at least 30°. 
In the pneumatic conveying means a blower 22 is 

provided to maintain an airstream which sweeps the 
particulate material from the bottom of the feed tank 20 
conveying same to the top of the filter beds 2. The feed 15 
tank 20 includes a funnel-shaped downwardly project-
ing lower portion or hopper 24 which funnels the par-
ticulate matter out of the tank 20 into a rectangular 
shaped well 26 which is on the downstream side of the 
blower 22 and coupled thereto by means of conduit 28. 2o 

The feed tank 20, as shown, is a drum which has 
previously been filled with the filter material to be 
added to the filter housing, the drum having a closed 
bottom and an open top and turned upside down 
whereby the opening in the drum is in mating relation 
with the opening in the top of the funnel 24. 

The funnel 24 may be integral with the drum or tank 
20 or it may be separate therefrom. The funnel 24 gener-
ally has a plurality of apertures 30 therein which are 
generally smaller than the particulate material con-
tained in the funnel 24. The apertures 30 are provided as 30 
vents to prevent negative pressure build up in the funnel 
or hopper 24 and also to provide a pressure relief in case 
of plugs in the discharge conduits and pressure build up 
from the blower 22. 

As shown in FIG. 2, conduit 28 terminates in an educ- 35 
tor 32 which is venturi-like and necked at the end to 
provide an increase in velocity of the flow of the con-
veying air to a rectangular shaped receiving chamber 26 
thereby decreasing the pressure at the chamber 26, 
sweeping the filter material into the exiting conduit 34 
which is in fluid communication with conduit 16. 

As shown in FIG. 4, conduit 28 is coupled to one end 
of a T-shaped conduit 31 with the other ends being flow 
connected to the bottom opening of hopper 24 and 
conduit 34, conduit 34 being connected to the end of the 
T-shaped conduit 31 opposing the end connected to the 4 5 

conduit 28. In this embodiment, velocity of air flowing 
beneath the hopper 24 is not substantially changed in 
sweeping the filter material into the exiting conduit 34. 

The upstream side of the blower 22 is coupled to 
re-cycle air from the top of the housing 1. Conduit 36 is 50 
provided between and in fluid communication with the 
blower 22 and a high efficiency particulate filter 38. The 
conduit 18 is provided between and in fluid communica-
tion with the high efficiency particulate filter 38 and the 
top of the housing 1. Thus, the conveying air is recycled 5 5 
from the top of the housing 1 by means of conduits 18 
and 36 through filter 38. The high efficiency particulate 
filter 38 disposed upstream of the blower 22 filters out 
the dust and fine particles picked up from the top of the 
housing 1 during the re-cycle of the conveying air. 

In the charging of the filter beds 2, a drum of particu-
late filter material, such as charcoal or an impregnated 
charcoal, is disposed above and in fluid tight communi-
cation with the funnel or hopper 24. The blower 22 is 
then activated and the particulate material from the 
tank 20 which is fed by gravity into the rectangularly 65 
shaped chamber 26 is swept into the air stream passing 
through the eductor 32, the particulate material being 
conveyed to the top of the housing 1 and out of the 

40 

conduit 16 through apertures 22 into the appropriate 
filter beds 2 disposed therebeneath. The suction side of 
the blower 22 is also in communication with the top of 
the housing through conduit 18, re-cycling the air from 
the top of the unit, bringing dust laden air into commu-
nication with the high efficiency particulate filter 38 
where the dust particles are removed therefrom. The 
cleaned air from the high efficiency particulate filter 38 
is then returned to the blower 22 for conveying more 
particulate material in the feed tank 20 to the top of the 
housing 1. 

It will be realized that various changes may be made 
to the specific embodiment shown and described with-
out departing from the scope and spirit of the present 
invention. 

What is claimed is: 
1. In combination a filter assembly for removal of 

radioactive contaminants in a gas stream including a 
housing having a fluid inlet and outlet and at least one 
filter bed being provided with adsorptive filter material 
therein in fluid communication with the fluid inlet and 
outlet, said at least one filter bed having spaced verti-
cally extending foraminous sides and impervious ends 
for receiving adsorptive material therein, the upper 
portion of the spaced sides and ends defining an inlet for 
receiving said adsorptive material therein, an adsorptive 
charging apparatus for adding said adsorptive material 
to said housing comprising: a tank having a down-
wardly projecting lower portion terminating in an 
opening, said tank opening being in fluid communica-
tion with opposed first and second conduit means, said 
first conduit means being in flow communication with 
said inlet for receiving said adsorptive material therein, 
and said second conduit means coupling in fluid flow 
communication with a blower means to the tank open-
ing, said first conduit means being spaced above said at 
least one filter bed a preselected distance, said first con-
duit means having one aperture therein disposed above 
said at least one filter bed, said at least one filter bed 
having baffle members along the top thereof, said baffle 
members being of inverted V-shaped cross section and 
positioned at an angle to horizontal of at least 30°, the 
apex Of said baffle members being spaced from and 
aligned with the aperture in said first conduit means, the 
edges of said baffle members being aligned with the 
upper extreme edge of said foraminous sides, the edges 
of adjacent baffle members defining openings therein to 
receive filter material therethrough. 

2. The apparatus of claim 1 including a third conduit 
means disposed between and coupling in fluid flow 
communication said housing and said blower means. 

3. The apparatus of claim 2, said third conduit means 
including a filter element therein. 

4. The apparatus of claim 3 wherein said filter element 
is a high efficiency particulate air filter. 

5. The apparatus of claim 1, said downwardly project-
ing lower portion of said tank being in flow communica-
tion with a chamber of rectangular shaped cross section, 
said first and second conduit means being in flow com-
munication with said chamber. 

6. The apparatus of claim 1, said downwardly project-
ing lower portion of said tank being in flow communica-
tion with a T-shaped conduit, said first and second con-
duit means being in flow communication with opposed 
ends of said T-shaped conduit. 

7. The apparatus of claim 1, the lower portion of said 
tank being funnel-shaped. 

8. The apparatus of claim 1, said tank having aper-
tures in the sides thereof, said apertures being generally 
smaller than the filter material. 


