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ABSTRACT

A filtering apparatns having a filter retrieval appamtus, an integrated jib, and a
clamping assembly for providing a seal between a filter and a cabinet.
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BACKGROUND

1. FIELD OF THE INVENTION

[004) The present mvention relates to a Multi-stage Filtering Apparatus. More
specifically, the present invention is a Multi-s tage Filtering Apparatus having a novel filter
clamping mechanism and an integrated jib within a fan cabinet.

2, DESCRIPTION OF THE RELATED ART

[005) Arr filtering systems are generally utilized for filtration of enclosed spaces in
order to remove contammants from the air stream and provide clean air for respiration.

These systems generally consist of two types of systems: a first type which pushes positive
pressure air flow through a filtration bank and a second type which pulls negative pressure air
flow through the filtration bank. These filtration banks generally include a singls filter size in
order to filter out contaminants,

[006] Recent biclogical attacks attempted and carried out through the United States
Postal System have created a need for a filtration system able to filter out dangerous
contaminants including harmful nuclear, biological, chemical, or other particulate or
coataminants wherein filter by-pass is eliminated, Since such contaminants are so mipute in
size, it 1s extremely critical that air leakage around the filters be stopped. When air leaks
about the perimeter of the filter, the hanmful and minute particles may be are entrained in the
air stream and delivered to the enclosed space in the air supply. However, climinating by-
pass about a filter bank is extremely difficult. |

[007] An additional problem exists with filtration systems in that it is necessary to
remove fan motors from air handling devices, for example during replacement. However,
when these mators are positioned within a cabinet they are difficult and potentially dangerous
to handle for workers.

[GO8] Still an additional problem with existing filtration systems is that filters are
difficuit to remove from filter racks or banks. However, filters need to be removed and
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replaced on a regular basis in order to maintain proper filtration and airflow through to an
enclosed volume,

[009] Given the foregoing deficiencies, it will be appreciated that a multi-stage filtering
apparatus is needed for filtering contammants from an air supply and providing such air
supply for safe use. In addition, a means for handling the fan motors within a cabinet is
neecded in order to safely position the motors during removal and replacement. Finally an
apparatus is needed providing aid {for removal of filters from a filfration bank.

SUMMARY OF THE INVENTION

[0010]  With regard to the foregoing, the present invention eliminates the oversights,
difficulties, and disadvantages of the prior art by providing a multi-stage filtering appamtus.

{0011]  An object of the present mventiont 1s to provide multi-stage filtering apparatus
having a clamping assembly to inhibit air leakage around at least one filter bank.

[0012]  Another object of the present invention is to provide multi-stage filtering
apparatus for removing harmful nuclear, biological, chemical, or other particulate from an air
supply where zero bypass of at least one filter is a necessity.

[0013]  An additional object of the present invention s to provide a fan housing having an
integrated Jib for removal of a fan motor from within the housing.

[0014]  According to a first embodiment, a muli-stage filtering apparatus is provided
having a novel clamp assembly comprising a clamp slidably positioned on and opemably
engaging a slide, an adjustment boelt threadably connected to the slide wherein rotation of the
adjustment bolt causes a first lincar motion of the slide, and wheremn the first linear motion
causes a sccond translation motion of the clamp so that the clamp for engaging a filter.

[0015] A second embodiment of the present invention comprises an integrated jib for a
fan-housing cabinet having an upper surface, a lower surface and a plurality of sides defining
the cabinet, a first jib retainer bracket mounted adjacent an opening in one of the plurality of
sides, a second jib retainer disposed withm the fan housing cabinet, the first and second jib
retainer disposed to position the jib above a fan motor within the fan-housing cabinet.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0016)  Figure 1 is a side view of a filtering system of the present imvention comprising
three cabinets;

[0017)  Figure 2 i3 a side perspective view of the inlet cabinet of Figure 1;
[0013]  Figure 3 is side perspective view of the intedior of the inlet cabinet of Figure 2;
[0019]  Figure 4 is a side perspective view of the second filtering cabinet of Figure 1,

{0020  Figure S is a perspective view of the filtering cabinet of Figure 4 depicting the
retrieval rod; |

[00211  Figure 6 is perspective view of the interior of a comppartment of the filtering
cabinet of Figure 4 with a secondary filter therein;

[0022)  Figure 7 is a side perspective view of a filter clamp assembly of the present

invention; and,

[0023]  Figure 8 is a side perspective view of the filter clamp assembly of Figure 7
disposed in another position adjacent the secondary filter;

[0024] Figure 9 is a side perspective view of the filter clamp assembly of Figure 7
disposed in yet another position adjacent the secondary filter;

| [0025]  Figure 10 is a top perspective view of the filter clamp assembly of Figure 7
removed from the filterog cabinet and shown in a first position;

[0026] Figure 11 is a top perspective view of the filtering clamp of Figure 10 shownin a
second position;

(0027} Figure 12 is a top perspective of the slide with clamp removed for clarity;
[0028]  Figure 13 is a side porspective view of the clamp assembly;

{0029]  Figure 14 is an angle with cupped washers for use with a third stage HEPA filter;
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[0030] Figure 15 1g 8 gide perspective view of tho mternior of the third fan cabinet of
Figure 1 with the integrated jib of the present inventiou;

[0031]  Figure 16 is a lower perspective view of the integrated jib of Figure 15;

[0032]) Figure 17 is a side petspective view of the integrated jib extending through a first
iib retamer in the fan cabiget of Figure 15;

[0033]  Figure 18 is a side perspective view of the integrated jib positioned in a second jib
retainer of the third cabinet housing;

[0034]  Figure 19 is a side perspective view of the integrated jib with trolley and hoist
mounted thercto; and,

[0035]  Figure 20 is a side perspective view of an alternative embodiment of the present
invention utilizing a vertical filtering system.

DETALILED DESCRIPTION

[0036] Refermnng now in detail to the drawings, wherein like numerals indicate like
elements throughout the several views, there is shown in Figures 1 through 20 various aspects
of an 1llustrative multi-stage filter apparatus. According to one embodiment, a filter
clamping assembly filtering apparatus for removing harmful nuclear, biological, chemical, or
other particulate from an air supply where zero bypass of at least one filter ia & necessity.
According to a second embodiment, the present mvention provides an integrated jib for a fan
housing cabinet. According to a third embodiment the present invention comprises a filter
retricval apparatus,

{0037]  Referring initially to Figure 1, the multi-stage filtering apparatus 10 is depicted
including a multiple cabinet system for filtration. More specifically, according to the
illustrative embodiment shown, the filtering apparatus 10 comprises a three cabinet system
including a mlet cabinet 20, a filtration cabinet 30, and a fan-housing cabinet 40 may be
horizontally oriented, as described herein, or a vertically oriented multi-stage filtering
apparaius 110, as shown in Figure 20. For purpose of this descnption, ornientation of the
filtering apparatus 10 15 defined with respect fo the movement of airflow through the filtration
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apparatus 10. Honzontal orientation of the filtering apparatus 10 means that the direction of
airflow through the cabinets is substantially horizontal, while vertical otientation of the
filtering apparatus is defned by vertical airflow through the filtering apparatus. The
embodiment shown and described throughout the various views is horizontally oriented
however, it should be clear to one of skill in the art that the apparatus may be vertically
cnented as shown in Figure 20 by multi-stage filter apparatus 110. The system may be
designed for various CFM ratings and may further include a cooing system such as a chilled
water cooling gystem or a direct expansion cooling system.

{0038] The exemplary filtering apparatus 10 includes three cabinets; however various
designs may mclude any number of cabinets. Generally, the first cabinet 20 provides an air
nlet for the filtering apparatus 10 while the second cabinet 30 provides a filtration function.
The third cabinet 40 provides a housing for a fan generally indicated by 42 and motor 43
(Figure 15) therein for providing a negative pressure upstream of the third cabinet 40 through
the inlet cabinet 20 and the filtration cabinet 30. Altematively, the fan-housing cabinet may
be operatively positioned upstream of the filtration cabihet 30 thereby placing a positive
pressure on the filtration cabinet 30, The filtering apparatus 10 may be positioned, for
mstance, adjacent a sorting machine (not shown) in order to filter air particulate generated
within the sorter.

[0039]  With reference now to Figure 2, the inlet cabinet 20 is shown in a side perspective
view generally having an upper surface, a lower surface and four side surfaces defining the
inlet cabinet or enclosure having an inlet 12 and outlet 19. At least one side including the air
mlet 12 has a safety grating 14 applied over the air inlet 12. The air inlet 12 is shown as
circular in shape and may be of varying diameter depending on the amount of airflow being
pulled through the system 10. However, the shape of the inlet 12 may comprise alternate
geometric configurations. Due to the size of the inlet 12 in large applications the safety
grating 14 may be positioned at the inlet 12 to inhibit workers from falling into the inlet
cabinet 10 during operation of the filtration assembly. As further seen in Figure 2, a door 16
1s included on the cabinet to access the interior portion thereof including a viewing port 17
allowing postal workers to view the interior of the inlet cabinet during operation to check for
debris and material therein. The viewing port 17 is substantially circular in shape, but may

mclude various geometries, and is disposed nonmal to the flow of air through the inlet cabinet
6
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20 so that workers may view any debrig entrained in the airflow passing through the cabivet
20 and make a determination when cleaning of the inlet cabinet 20 is necessary.- Further, as
shown in Figure 2, at the bottom of the cabinet are forklift pockets 18 which allow for use of
a forklift m moving and placing the mlet cabinet 20 adjacent the filtration cabinet. The
forklift pockets 18 are used in each of the inlet cabinet 20, filtration cabinet 30, and fan
housing or cabinet 40. Howeveor, the cabinets 20, 30 and 40 may not be limited to utilization
of forklift pockets but instead may comprise a variety of legs or other support structures and
designs.

[0040]  Referring now to Figure 3, an interior view of the inlet cabinet 20 is shown with
the cabinet door 186 ajar revealing the interior of the viewing port 17, Opposite the air inlet
12 is a small mesh screen 19 having two functions. First, the screen or mesh 19 is utilized to
diffuse air flow moving from the inlet cabinet 20 to the filtration cabinet. Second the mesh
screen 19 serves to remove large particles and debris from entrainment thus preventing such
particulate from emtering the filtration cabinet 30. Thus the screen mesh 19 is fastened
against an inlet side of the filtration cabinet 30 by a conmecting flange or other fastener
assembly.

[0041]  As further shown in Figure 3, the iniet cabinet utilizes a knife edge seal 13 around
the door openmg so that the seal 1s engaged when the door is closed. The knife edge seal 13
provides a high integrity seal between the door opening and the door of the inlet cabinet.
Such knife edge seal is also utilized on the filtration cabinet 30, Further, as shown in the
upper right hand corner of the door opening, a switch 15 is positioned which may be in
electrical communication with the computer or other safety device to indicate to an operator

that the inlet cabinet door has been opened. This swifch 15 may be in electrical
commuuication with a circuit to inhibit operation of the filtration apparatus 10 when a door to

a cabinet is open.,

[0042]  Referring now to Figure 4, the filtration cabinet 30 is defined by a top surface, a
lower surface, and a plurality of sides wherein at 1east one of the sides defines an inlet 31 and
an opposite side defines an outlet 33. The filtration cabinet 30 is shown including at least one
cabinet door 32, and preferably three doors, one of which is depicted in the open position
adjacent the inlet portion of the filtration cabinet 30. The inlet opening 31, at the right hand
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end of the cabinet 30 is abutted to the inlet cabinet screen 19 (Figare 3) and connected by, for
instance, flanged connection shown utilizing a plurality of bolt apertures. Within the first
door 32 of the fileration cabinet 30 are two filter tracks 34, 35 shown separated by a vertical
support 36 extending from the upper portion of the filtration cabinet 30 to a lower portion of
the filtration cabinet 30 and which are Iocated at the top and bottom of the cabinet 30.
Adjacent the cabinet inlet 31 at upper and lower positions are the first tracks 34 which
receive, for instance, a 4" pleated filter known in the art as a prefilter, or first-stage filter.
The first tracks 34 have an open end proximate the door 32 for slidably positioning of 2 filter
and the first tracks 34 include an upper filter track and a Jower filter track which extend
across the depth of the filtration cabinet from adjacent the door 32 of the cabinet 30 to the
opposed wall of the cabinet 30, each first track 34 accepting a first-stage filter. The pleated
first-stage filter may be a 30 % efficient dust spot filter.

[0043]  With reference now to Figures 4 and 5, a filter retrieval apparatus 50 is shown for
use with upper and lower first tracks 34. The filter retrieval apparatus 50 comprises a
plurality of rod supports 52 extendmg vertically adjacent portions of the upper and lower
tracks 34, The rod supports 52 may be formed of various materials including for instance,
steel or other metals, and have a retrieval rod or bar 54 extending laterally through the rod
supports 52 and slidably disposed therein from the door side of the cabinet 30 to the opposed
wall of the filtration cabinet 30. The rod supports 52 are designed to inhibit interference with
the first-stage filter during installation and removal which is very important for maintenance
as well as inhibiting damage to the filter or performance thereof. As shown in Figure S, at a
first end of the rod 54 proximate the door 32 is a ring or pull 55. for grasping and pulling the

rod 54 laterally through the rod supports 52. At the opposed end of the rod 54, a metal fmger
36 is located which is positioned between a first-stage filter (not shown) and the cabinet

sidewall opposite the door 32. When the rod 54 is pulled at the ring 53, the finger 56 moves
laterally toward open end of the tracks 34, As the ﬁngér 56 moves, the filters are moved
toward the open end of tracks 34, Thus, the first-stage filters are removed from the filtration
cabmet first tracks 34, for example, for cleaning or replacement. The rod 54 may be pushed
into the cabinet 30 in order to accept new or cleaned filters in the first tracks 34a,34b. This
assembly may be utilized for both the uﬁpm‘ and lower first track portions 34.
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{0044] Referring now io Figures 5 and 6, fo the left of the vertical support 36 extending
across the door opening are upper and lower sccond-stage tracks 35 providing a position for a
secondary or second-siage filter 37. The second-stage tracks 35 may be for example about
12" wide and may thexefore fif a filter 37 having a width of about 127, although this
dimensional desctiption is exemplary and the dimensions may change. The exemplary filters
37 may be 90-95% dust spot cfficient and may be pleated wulizing a single header meaning
the filters utilize a metal, plastic, or other synthetic framing 38 extending about one side of
the second-stage filter 37. As shown in Figure 6, a single header filter 37 is being installed in
the umit with the header 38 adjacent the rear portion of the cabinet 30. As shown in the
Figure, due to the header 38 extending about only one edge of the gecond-stage filter 37, the
filter 37 will tilt toward the edge opposite the header 38 in order to compensate for the
difference in dimnension. The filter 37 may also comprise a gasket 38 a extending along one
side of the filter 37, preierably adjacent the cabinet 30,

{0045]  Referrmng now to Figure 7, in order to compensate for the tilt of the filter 37
caused by the header 38 being disposed only on along one side of the filter 37, a header
chanpel 33 is formed m each of the upper and lower second-stage tracks 35, The header
channel 33 is shown defined by the cabmet 30 and at Jeast one metal member 39 depending
from the ceiling of the filtration cabinet 30 wherein a slot is formed for receiving the header
38. The member 39 inhibits tilting of the filter 37 in a clockwise direction, as shawn in
Figure 7 when the sccond-stage filter 37 i3 initially installed. With the filter 37 and header
38 disposed in a substantially vertical position, the second-stage filter 37 is ready for sealing
againgt the cabinet 30 in order to inhibit air leakage around the filter 37. In other words, the

header channel 33 therefore aids in installation of the second-stage filters 37 as well as
positioning of the filters in order to clamp the filters in placs,

[0046]  Referring again to Figurss 5 and 6, a second-stage filter retrieval system 60 is
depicted comprising a slide rod 62 upon which a sled 64 is slidably disposed. The slide rod
62 is may be some known structural shape such as for example a square tube and is generally
formed of heavier gauge and stronger than the previously described first-stage retrieval rod
54 because the second-stage filter 37 generally is larger and heavier than the first-stage filter.
The shide rod 62 extends between the vertical sapport 36 and an opposed cabinet sidewall.
The sled 64 includes at least one finger 66 which is normally disposed opposite the door 32

9
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between the cabinet 30 sidewall and the at least one second-stage filter 37. The second-stage
filter retrieval system 60 further utilizes is 4 sled pull 68 which functions similarly to the first-
stage retrieval bar 54 previously described and extends substantially parallel to the slide rod
62. The sled pull 68 includes a handle 65 at an end of the sled pull 68 proximate the door 32.
When the handle 65 is pulled by a user, the at least one finger 66 begins moving with the sled
64 along the slide rod 62 toward the door 32. As the sled 64 and finger 66 begin moving
along the slide rod 62, the filters 37 positioned on the second-stage track 35 are slidably
removed from the cabinet 30.

(0047]  Referring still to Figures 4-6, the bandle 65 1s shown disposed against the vertical
support 36 by utilizing a notched portion in the vertical support 36. The notched portion
allows for proper positioning of the handle 65 thereby inhibiting interference between the
second-stage retrieval handle 65 and the door 32 of the hliration cabinet 30 when the door 32
is closed, The Figures further depict a filter locator 32a utilized for proper positioning of the
first-stage filter upon closing of the filtration cabinet door 32. The locator 322 engages the
first-stage filter upon closing of the door to ensure that the filters are properly seated for

filtering.

[0048]  Referring now to Figures 7-12, a drive assembly sealing mechanism or clamp
assembly 70 is shown for positively scaling the second-stage filter 37 against the cabinet 30.
To inhibit passage of air around the sccond-stage filters 37, a seal is created between the
second-stage filter 37 and the cabinet 30 to inhibit leakape by positioning a sealing gasket
there between. The second-stage filter 37 utilizes the gasket material 38a along the header
38 which engages the inner structare of the filtration cabinet 30 to provide a proper seal and
forces airflow through the second-stage filter 37. In order to seal the gasket 38a matsrial
against the inner cabinet surface, the drive assembly sealing mechanism 70 has been
developed for use in the present filiration assembly 10. The drive assembly sealing
mechanism 70 functions to convert rotational movement of at least one bolt 72, into a first
horizontal movement of a slide 74 and a second horizontal movement including a net
movement perpendicular to the first horizontal movement in order to move & clamp 76, and
engage the second-stage filter 37. As shown in Figures 7-9, the at least one bolt 72 is
positioned through the vertical support 36. A clamp assembly 70 is utilized along the upper
and lower edges of cach filter 37 in order to place a force along upper and fower edges of the
10



10

15

20

30

CA 02512914 2005-07-21

Title: Multi-Stage Filtering Apparatus
Pirst Named Inventor: O'Conner, C.J.
Attorney Docket No. ZM921/04009

second-stage filter 37. Thus one bolt 72 13 utilized with each clamp assembly 72 for example,
the one bolt 72 is located at the top of the vertical support 36 to engage the upper edge of the
filter 37, a second bolt 1s located adjacent the bottom portion second-stage filter 37. A third
bolt is focated beneath the second bolt for engaging the upper portion of the lower second-
stage filter and a fourth bolt, which is not shown, is located at the bottom of the vertical beam
to engage a lower portion of the lower second-stage filter. In use, the at least one bolt 72 s
rotated in the clockwise direction, in order to cause the clamp 76 to engage the filter 37.
Further rotation moves the filter 37 toward the cabinet sidewall causing engagement between
the gasket and cabinet 30 sidewall. Further rotation in the clockwise direction causes sealing
engagement between the filter gasket, filter, and cabinet 30, Figures 7-9 depict the clamp 76
moving toward and engaging the filter 37 and bolt 72 is rotated.

[0049]  Referring now to Figures 10-12, the clamp assembly 70 comprises two main parts:
a slide 74 having adjustment bolt 72 extending therefrom and the clamp 76 positioned on an
upper surface of the slide 74 and moving relative to the slide 74 during rotation of the bolt.
With reference first to Pigure 10, the clamp 76 is shown in a forward-most position as the
clamp 76 would be positioned when engaging the filter 37 in a sealing engagement. In
contrast, Figure 11 shows the clamnp 76 positioned as it would be if fully moved away from
the filter 37. As can be seen by the difference in the exposed portions of the slide 74 adjacent
bolt 72 , one of skill in the art will realize that the clamp moves in two directions within a
horizontal plane as indicated by the arrows shown in Figure 11. The net transtation of the
clamp 76 is movement toward the second-stage filter 37.

[0050] Referring now ta Figure ]2, the slide 74 is shown with the clamp 726 removed
and exposing the interiar portions of the slide 74. The slide 74 of the exemplary
embodiment is generally channel shaped. At one end of the shide 74 is the adjustment bolt 72
extending through an aperture in the slide 74. On a backside of the bolt aperture is a brass
retainer 75 shown in exploded fashion in Figure 12. The retainer 75 includes at least one
helical thread extending there through. The retainer 75 is captured within a retainer pocket
78 whibiting rotation of the retainer 75 when ths bolt 72 turns. On a rearside of the vertical
support 36, the bolt 72 includes at least one washer and a lock-nut which retain the bolt 72 in
place relative to the cabinet 30. The retainer 75 receives the adjustment bolt 72 but the

retainer 75 cannot rotats. Thus, the rotation of the bolt 72 is translated to the slide 74 in the
11
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formed of linear motion along the axis of the bolt 72 due to the engagement between the bolt
threads and the retainer threads 75 and the slide 74.

[0051]  Referring still to Figure 12, the slide 74 comprises at least one slot 80 to guide the
slide in a first direction as indicated by the arrow, The at least one slot 80 functions to guide
the slide during linecar motion created by rotation of the bolt 72. In other words, the at least
one slot 80 allows linear movement of the slide 74 when the bolt 72 is rotated.

[0052]  The slide 74 alzo comprises at least one angled camming slot 82 which functions
to convert the linear motion of the slide 74 to a second translational motion for the clamp 76.
‘The second transliational motion includes movement perpendicular to slide movement “A”
causing the clamp 76 to engage the filter 37 and provide a sealing engagement. This
perpendicular motion is indicated in Figure 12 as movement “Y™. In order to achieve the
operable engagement and translational movement, the angled camming slot 82 comprises a
first portion 83 and a second portion 85 disposed at an angle to the first portion 83 and within
the same horizontal plane, The angled camming slot 82 receives a stud 90 depending from
the clamp 76. The stud 90 may forther cmnpris;c a friction reducing member such as a linear
bearing or the like to reduce friction between the stud 90 and the angled camming surface 82.

[0053]  Referring back to Figures 10 and 11, a cut-away view of the clamp assembly 70 is
shown revealing the engagement between a stud 90 and the angled camming slot 82. The
clamp 76 utilizes the studs $0 which may have roller bearings or other friction reduction
means sized to fit within the angled camming slot 82. As the bolt 72 is turned with a ratchet
for example, the rotational movement of the bolt 72 is translated by the retainer 75 and
pocket 78 design into linear movement of the slide 74. The stud 90 and clamp 76 disposed
within the angled cam slot 82 provides for net translational movement of the clamp 76 in a
directioni substantially perpendicular to the linear movement of the slide 74. This

- perpendicular movement of the ¢lamp 76 causes engagement between the clamp 76 and the
second-stage filter 37 and causes the filter 37 and gasket 38a to engage the cabinet 30. Such

engagement provides a tight seal inhibiting air passage around the second-stage filter 37 and
provides proper operation of the filtration apparatus.

12
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[0054]  Referring to Figures 4-6, a chamfered edge of a hip i3 shown extending from an
upper surface of the clamp 76 near the retrieval rod 54. The chamfered edge is formed in
such a manner as to inhibit locking or intexference with the retrieval rod finger 56 against the
lip as would occur if that edge were instead vertical,

[0055] With reference still now to 46, the aforementioned first and second tracks 34, 35
are all disposed within the first section of the filtration cabinet 30 behind the door 32 shown
as open in Figures 4-6. Adjacent this first section (to the lefl) is a second section having a
similar door and housing a third filter area or @ HEPA filter section for filtering of nuclear,
bacterial, viral, or other biological particulats or contaminants from the air system.
Accordingly, the HEPA filter utilizes a finer mesh filter in order to screen smaller particles
including the aforementioned hiological contaminants. The HEPA filter section is similar to
the second-stage track 35 previously deacribed. One substantial difference with the HEPA
filter system is that the HEPA header channel is sized so that a worker may not install a
second-stage filter in the HEPA filter section or vice-versa.

[0056] A second difference in the HEPA filter section of the filtration cabinet involves
the clampmg structure which engages the HEPA filter. 'While light leakape in the first and
second-stage portions of the filtration cabinet is undesirable but slightly tolerable, such
leakage at the HEPA filter is intolerable during operation. Thus, it is extremely important to
ingure an equal force is transmitted by the clamp agamst the edges of the HEPA filter s0 that
proper sealing along the opposed gasket edge of the filter occurs at the cabinet. With
reference now to Figure 13, in order to provide this equal force along the interface between a
HEPA clamp 176 and the HEPA filiter, a spring mounted angle iron or other member 177 is
positioned along a HEPA clamp 176 to compensate for any differences in force along the
linear engagement adge of the clamp 176, thus applyimg even force across the filter header.
The clamp 176 18 substantially similar to the clamp 76 utilized with ths second-stage filter 37.

[0057] - Referring to Figures 13 and 14, the angle iron 177 is positioned along the
engagoment edge of the clamp 176 of the HEPA filter track providing for engagement
between the HEPA. filter and angle iron 177 . The angle iron 177 utilizes a first fastener 179
to connect to the ¢clamp 176 along a lower horizontal portion of the angle tron 177.
Extending from a second vertical surface of the angle iron 177 is at least one second fastener

13
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180 having at least one elastic member 182 operably engaged therewith. Preferably, the at
least one fastener 180 is comprised of a plurality of fasteners 180 spaced apart along the
vertical portion of the angle iron 177 reducing point force loading of the angle iron on the
HEPA filter and instead providing an equal application of force along the HEPA filter for

proper sealing.

{0058]  With reference to Figures 15-18, the fan-housing cabinet 40 is depicted
comprising an integrated jib 41. The fan-housing cabinet 40 comprises a fan 42 and motor 43
for producing airflow through the multi-stage filtering apparatus 10. The housing 40 includes
upper and lower surfaces and four sides defitung the housing 40. The integrated jib 41
includes a housing bracket or first jib retainer 44 at a first door opening frame 45 and
includes a jib pocket or second jib retainer 46 formed in the opposite wall of the cabinet 40.
The bracket 44 includes a pin 47 extending downwardly through a beam flange. Refetring

now to Figure 19, depending from the jib 41 may be a trolley 48 and hoist 49 may be for

vertically lifting the fan motor 43 and removing the motor 43 from the housing cabinet 40,

[0059} Referning still to Figures 15-17, the bracket 44 is shown in the upper framing of
the door opening 45 through which the jib 41 may be slidably disposed. As shown in
Figures is formed in the fan housing wall 40 opposite the door and brackets, previously
descubed, to receive the beam sgo that the beam is supported at one end within a pockst and
within a second end by the bracket. A pin 47 may be positioned through the jib 41 and
bracket in order {o lock the beam in position once the jib 41 is disposed across the fan
housing 40 and inta the jib pocket 46 (Figure 18). Figure 19 depicts the trolley 48 and the
hoist 49 depending from the jib 41 and engaging the fan motor 43 for lifting the motor and
slidably removing the motor 43 from the housing 40.

[0060] It is apparent that variations may be made to the filiration apparatus of the present
Invention in regards to specific design elements thereof. Such variations however are deemed

to fall within the teachings of the present invention as generally modifications may be made
to placement of the particular structure described herein while falling within the general

teachings hereof.
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[0061] We claim:

i. A clamping assembly for a filtration apparatus, comprising:

a slide operably engaging an adjustment bolt extending through a filtration cabinet;

& clamp operably engaging said slide;
szid clamping assembly converting rotational adjusiment into a linear motion for

engaging a filter.

2. The clamping assembly for a filtration apparatus of claim 1, said slide baving an
angled camming slot.

3. The clamping assembly for a filtration apparatus of claim 2, said angled camming slot
receiving a stad depending from said slide.

4. The clamping assembly for a failtration appazatus of claim 3, said stad having a Inear
bearing.

5. The clamping assembly for a filtration apparatus of claim 1, said slide further
comprising a retainer receiving said adjustment bolt.

6. The clamping assembly for a filtration apparatus of claim 1 wherein rotation of said
adjustment bolt causes a first linear motion of said slide.

7. The clamping assembly for a filtration apparatus of claim ¢ wheremn said first linear
motion of said slide causes a second linear motion of said clamp.

8, The clampmg assembly for a filtration apparatus of claim 7 wherein said first linear
motion 1s perpendicular to a component of said second Hnear motion.

Q. The clamping assembly for a filtration apparatus of claim 7, said second linear motion
clamping a filter in position within a filtration cabinet.

10. A clamping assembly for a filtration apparatus, comprising:

a clamp shdably positioned on and operably engaging a slide;

13
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an adjustment bolt threadably connected to said slide wherein rotation of said

adjustment bolt causes 2 first linear motion of said slide;
said first linear mmotion causing a second linear motion of said clamp wherein said
clamp for engaging a filter.

1t. A filtzation apparatus having a clamping assembly, comprismg:

a filtration cabinet having at least one track for positioning a plurality of filters;

said filtration cabinet having an inlet and an outlet;

an adjustment fastener extending through said filtration cabinet and threadably
engaging a shide;

said slide opcrably engaging a clamp wherein said clamp may engage or disengape a
filter.

12. A combination fan-housing cabinet for a filtration apparatus and integrated jib,
comprising;

a fan-housing cabinet having an upper surface, a lower surface and a plarality of sides
defining said cabinet; |

a first jib retainer mounted adjacent an opening i one of said phirality of sides;

a second jib retainer disposed within said fan housing ¢abinet;

said first and second jib retainer disposed to position said nb above a fan motor within
said fan-housing cabinet.

- 13. The combination of claim 12, satd first jib tetainer being a bracket for slidably
positioning said jib therethrough, |

14.  The combination of ¢laim 12, said sécond jib retainer being a pocket for receivang
15. The combination of claitn 12, said jib extending from an opening in said fan-housing

cabinet when said jib is positioned in said first jib retainer and said second jib retainer.

16.  The combination of claim 12 further comprising a trolley operably depending from
said jib.

17.  The combination of claim 12 further compnsing a hoist depending from said jib.

16
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18.  The combination of claim 17 further comprising a trolley operably depending from
said ;1b.

19.  The combination of claim 12 at least one of said first and second jib retainers having a
pin for positioning through said jib retainer and said jib and inhibiting movement of said jib.

20,  Anintegrated jib for a fan-housing cabinet, comprising:

a cabinet defined by an upper wall, & lower wall, and a plurality of sidewalls;

a first jib retainer mounted adjacent an apening of one of said plarality of sidewslls;

a seccond jib retainer formed within said cabinet and opposite said first jib retainer;

a jib slidably positioned within said first jib retainer and extending to said second jib
retainer;

said jib positioned above a fan motor within said ¢abinet.
21.  The integrated jib for a fan-housing cabinet of claim 20 further comprising a pin
disposed through said jib and at least onc of said first and second jib retainers.

2Z.  The integrated jib for a fan-housing cabinet of claim 20 further comprising a troliey
mavably positioned on said jib.

23.  The integrated jib for a fan-housing cabinet of claim 22 firther comprising a stop on
said j1b inhibiting motion of said trolley.

24, The integrated jib for a fan-housing cabinet of claim 20, said jib extending from the
interior of said cabinet to the exterior of said cabinet.

- 25. The integrated jib for a fan-housing cabinet of claim 20 further comprising a trolley
movably positioned on said jib and a hoist depending from said trolley.

26. A filter retrieval assembly, corprising:

a rod having a finger disposed at a first end of said rod and abutting a filter;
a pull disposed at a second end of sald rod for moving said finger from a first position

to a second position.

27.  The filter retrieval assembly of claim 26, said pull being a handle.
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28.  The filter retrieval assembly of claim 26, said pull being a ring.

29.  The filter retricval assembly of claim 26 further comprising a sled slidably mounted
on said rod.

30.  The filter retrieval assembly of claim 29, said finger being connected to said sled for
movement along said rod.

31.  The filter retricval assembly of claim 26 said finger moving said filters out of a filter
track during movement from said first position to said second position,

32.  The filter retrieval assembly of claim 26 said rod extending through a plurality of rod
supports.

33.  The filter retricval assembly of claim 26, said rod extending between sidewalls of a
filtration cabinet.

34, A filter retrieval assembly, comprising:

a rod extending between sidewalls of a filtration cabinet;

a sled disposed on said rod for movement between a first position and a second
position;

a pull connected to said sled and extending parallel to said rod;

a finger connected to said sled for removing filters from a filtration cabinet,

35.  The filter refrieval asgembly of clamm 34 said pull comprising a handie.

36. A filter retrieval assembly, comprising:
a plurality of rod supports extending from a filter track;
a shde rod baving a first end and a second end, said slide rod extending through said

plurzlity of rod supports;
a fmger disposed at a first end of said slide rod for engaging a filter.

18
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