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FILTER APPARATUS

Leonard J. O’Dell, Louisville, Ky., assignor to American
Air Filter Company, Inc., Louisville, Ky., a corpora-
tion of Delaware :

Application December 23, 1957, Serial No. 704,453
13 Claims. (Cl 183-—44)

The present invention relates to a new and improved
type of filter for the removal of solid particles from fluid
streams and more particularly to a new -and improved
type of filter which presents a filter .maze to the fluid
stream to be filtered. )

In order to filter suspended particles efficiently from 2
fluid stream such as.air, it has been found desirable. that
a filter arrangement be used which provides a. filter’ me-
dium presenting a large surface area.to such fluid streami,
but which medium, at the same tinie; is light in weight,
high in flow properties and occupies a relatively small
space. The present invention provides a filier: arrange-
ment which .includes a ‘medium having these desirable
features ‘and which can be made from readily available
materials in a straightforward and inexpensive manner,
In addition, the present invention provides a filter arrange-
ment which can be shipped to a user in collapsed con-
dition 50 as to ‘occupy a minimum of shipping space ‘and
which can be readily assembled by the ‘user in a matter of
minutes with the performance of a few, straightforward
assembling operations.

Various other features of the present inventionwill
become obvious to one skilled in. the art upon reading.the
disclosure set forth hereinafter. : )

More particularly, ‘the present invention provides a
filter structure comprising at least two sheets of ‘material
in- faced relationship, eacli of the sheets of material” in-
cluding -a-plurality of spaced tab portions secured thereto
so that each tab-portion has a free end pivotally. movable
from: the sheet to which the tab portion is ‘'secured, each
of' the-tab- portions - of one- sheet substantially facing a
corresponding tab portion- of a- facing sheet te form a
plurality of pairs of facing tab portiens, means to join
the ‘free ends of each of the pairs of facing tab-portions
together, and means to hold the facing sheets of ‘material
in: spaced relationship. to form' a plurality’ of-spaced
bridges by the joined: pairs of tab portions and provide a
filter maze between: said faced: sheets.of material.

It is to be understood that various changes can:be: made
by one skilled in the art-in the arrangement, form and
construction. of the structure disclosed hereinafter with-
out departing from the scope.or spirit of this.invention.

Referring to the drawings which. disclose one advan-
tageous embodiment of the present invention:

Figure 1 is a plan view of one sheet of the thin, Iight-

weight material which forms the inventive filter medium,
disclosing a plurality of slits ‘therein to form sets of tab
portions;
- Figure 2 is-a side-view of the sheet-of Figure 1, tiken
in-a plane-passing through line 2--2"of Figure 1 and dis-
closing- the sheet as having-its'edges folded for-strength
purposes; : ‘ ' :

Figure-3-is a cross-section of a'portion-of a number of
sheets which form- the expanded filter' medinm; disclosing
corresponding tab-portion of faced sheets. joined:together
to forma plurality. of spaced: bridges; : ‘

Fignre: 4:is-an -exploded: perspective: view: of: the filter
assembly showing two peripheral frame members attached
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in faced relation to the end sheets of the stacked sheets
of material which form the filter medium, the medium
being in sandwiched or collapsed condition and interposed
between two other peripheral frame members which can
be connected to the first two members to form the overall
structure;

Figure 5 is an enlarged plan view of a portion of one
of the frame members of Figure 4;

Figure 6 is an exploded plan view of the filter assembly
of Figure 4 with the filter medium in expanded condition
for filtering purposes and the peripheral frame members
ready to be connected to each other to form the assembled
filter unit.

Referring to Figure 1 of the drawings, a sheet 2 which
forms part of the filter medium is disclosed.” The sheet
can be made from any one of a number of types of thin,
lightweight but substantial materials such as an alumi-
num foil or a treated filter paper. Sheet 2 is provided
with a plurality of slits 3 which can be cut into the sheet
by any one of a number of conventional slitting machines.
In the advantageous embodiment disclosed in Figure 1,

- slits 3 are U-shaped and are arranged to provide a plu-
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rality of spaced rectangular tdb portions integrally se-
cured to sheet 2, each tab portion having a free end 6
pivotally movable from sheet 2 to which it is secured
(Figure 3). It is to be noted in Figure 1, that the tab
portions are so arranged as to provide on sheet 2 tab
portion sets 7 and §, the sets' 7 and 8§ including spaced
rows of tab portions with the rows of set 7 alternating
with the rows of set 8 and each of the tab portions in
a row of set 7 being offset from the tab portions in an
In this connec-
tion, it is to be understood that various arrangements
and shapes of tab portions can be provided in the stacked
sheets of material in accordance with the particular re-
sults which might be desired. As can be seen in Figure
2, each of sheets 2 has its edges folded over as at @ in
order to increase the strength of the sheet when it is
assembled as a part of the filter medium 18 (Figure 3).

Again referring to Figure 1, it can be seen that the tab
portions of sets 7 and § are each provided with an ad-
hesive strip- 11 and 12 respectively on the free end 6
thereof. In this connection, it.is to be noted that in the
embodiment disclosed the adhesive strips 11 on the set

~of tab portions 7 are applied to the faces of the tab por-

tions which are included in that side of sheet material 2
opposite to the side of the sheet material which includes
the faces on which adhesive strips 12 are applied to the
set of tab portions 8. Accordingly, when sheets of ma-
terial 2" are stacked in face-to-face relationship to form
filter mediuvm- 16 (Figure 3) with corresponding tab por-
tions of corresponding sets alsc being in faced relation-
ship to form pairs of facing tab portions, such pairs of
facing tab portions can be readily glued together.

Referring to Figure 3 of the drawings, it can be secen
that, when the “sheets of material 2 are so glued, the
joined pairs of tab portions serve to present a plurality
of spaced bridges when the sheets are held in spaced rela-
tionship. Thus, a filter maze is provided by these jeined
tab portions and by the @pertures which are created in the
sheets of material when the tab portions are glued to-
gether and the free ends moved away from the sides of
the sheet material with which they are integral.

Réferring to Figure 4, the filter medium 19 is disclosed
in collapsed condition, it being understood that the medi-
um includes stacked filter sheets 2 having set of tab por-

:.» tions 7 and 8 arranged and joined together as: described

70

above. . Medium 10 is sandwiched between peripheral
frame members 13 and 14, which members can be made
from any one, of a number of thin firm, light weight ma-
terials including metals or woods. The member 13 faces

- the end-sheet: of one end of filter medium 18 and mem-~
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ber 14 faces the end sheet at the other end of filter medi-
um 10. Advantageously, the end sheets can be fastened
to their respective frame members by gluing, although
it is to be understood that other types of fastening ar-
rangements can be provided if so desired. Frame mem-
bers 13 and 14, which are substantially identical in form,
size and shape, are provided with flange portions 13 to
assure retention of filter medium 16 when the overall
unit is in assembled position and these frame members
can be embossed so as to have raised ribs 15 to increase
the strength of the members. In addition, either end of
each frame member is provided with a plurality of aligned
tongues 17, spaced from each other and arranged to
engage in aligned and spaced slots 18 of peripheral frame
members 21 and 22. The members 21 and 22, like mem-
bers 13 and 14 are also substantially identical to each
other in size, shape and form, each being embossed so
as to have spaced ribs 23 for strength and each having at
its opposite ends the aforementioned aligned and spaced
slots 18. As can be seen in Figures 4 and 5, each of
members 21 and 22 is also provided with flange portions
24 which serve to insure further the retention of the
filter medium 1¢. when the overall unit is in assembled
position.

From the aforegoing description it will be obvious that
the overall filter assembly can be shipped to a user in a
collapsed state (Figure 4) with filter medium € in col-
lapsed state between members 13 and 14 and accom-
panied by members 21 and 22. Upon arrival at the
destination, it is only necessary for the user to spread
frame members 13 and 14 apart to expand the filter medi-
um 10. Then the user can insert frame members 21 and
22 between the spaced frame members 13 and 14 with
tongues 17 of members 13 and 14 engaging in slots 18
of members 21 and 22. By merely bending the tongues
through a 90° angle, the frame members are firmly fas-
tened together to provide a complete filter assembly ready
for immediate use.

The invention claimed is:

1. A collapsible filter medium comprising at least two
sheets of material in faced relationship, each of said sheets
of material including a plurality of spaced tab portions
extending along the length and breadth thereof and piv-
otally secured thereto so that each tab portion has a
free end movable from the sheet to which said tab por-
tion is secured, each of said tab portions of one sheet sub-
stantially facing a corresponding tab portion of a facing
sheet to form a plurality of pairs of facing tab portions,
and means to join the free ends of each of said pairs of
facing tab portions together so that upon a spacing of
said facing sheets of material a plurality of spaced bridges
are formed by the joined pairs of tab portions to present
a filter maze between said faced sheets of material.

2. A collapsible filter medium comprising at least two
sheets of material in faced relationship, each of said sheets
of material including a plurality of spaced slits therein
extending along the length and breadth thereof to form
a plurality of spaced tab portions integrally and pivotally
secured to said sheet so that each tab portion has a free end
movable from the sheet to which said tab portion is se-
cured, each of said tab portions of one sheet substantially
facing a corresponding tab portion of said facing sheet to
form a plurality of pairs of facing tab portions, and means
to join the free ends of each of said pairs of facing tab
portions together so that upon spacing said facing sheets
of material a plurality of spaced bridges are formed by
the joined pairs of tab portions to present a filter maze
between said faced sheets of material.

3. A collapsible filter medium comprising a plurality
of sheets of material in faced substantially parallel rela-
tionship, each of said sheets of material including a plu-
rality of spaced slits therein to form sets of spaced tab
portions extending along the length and breadth thereof,
said tab portions being integrally and pivoially secured
to said shect so {hiat each tab portion has a free end mov-

10

15

20

25

30

able from.the sheet to which said tab portion is secured,
each of said tab portions of one set of tab portions on a
first sheet of material substantially facing a corresponding
tab portion of a corresponding set of tab portions on a
second sheet of material which second sheet faces said
first sheet on one side of said first sheet and each of said
tab portions of another set of tab portions on said first
sheet of material substantially facing a corresponding tab
portion of a corresponding set of tab portions on a third
sheét of material which third sheet faces said first sheet
on the other side of said first sheet, and means to join
the free ends of said facing tab portions of said corre-
sponding sets of tab portions so that upon a spacing of
said facing sheets of material, a plurality of spaced bridges
are formed by the joined tab portions to present a filter
maze between said faced sheets of material.

4. A collapsible filter medium comprising at least two
sheets of material in faced relationship, each of said
sheets of material including a plurality of spaced tab por-
tions extending along the length and breadth thereof and
pivotally secured thereto so that each tab portion has a
free end movable from the sheet to which said tab portion
is secured, each of said tab portions of one sheet sub-
stantially facing a corresponding tab portion of a facing
sheet to form a plurality of pairs of facing tab portions,
and an adhesive coating applied along the free ends of

“said pairs of facing tab portions to join the free ends of

said pairs of facing tab portions together so that upon
a spacing of said facing sheets of material a plurality
of spaced bridges are formed by the joined pairs of tab
portions to present a filter maze between said faced sheets

" of material.
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5. A collapsible filter medium comprising at least two
sheets of material in faced relationship, each of said sheets
of material including a plurality of spaced U-shaped slits
therein extending along the length and breadth thereof to
form spaced substantially rectangular tab portions, each
tab portion having one side integrally secured to said
sheet so that each tab portion has a free side opposite
said integral side pivotally movable from the sheet to
which said tab portion is secured, each of said tab por-
tions of one sheet substantially facing a corresponding
tab portion of said facing sheet to form a plurality of
pairs of facing tab portions, and an adhesive coating ap-
plied along the free ends of said pairs of facing tab por-
tions to join the free ends of said pairs of facing tab
portions together so that upon a spacing of said facing
sheets of material a plurality of spaced bridges are
formed by the joined- pairs of tab portions to present a
filter maze between said faced sheets of material.

6. A collapsible filter medium comprising a plurality of
sheets of material in faced substantially parallel relation-
ship, each of said sheets of material including a plurality
of spaced slits therein extending along the length and
breadth thereof to form sets of spaced tab portions in-
tegrally and pivotally secured to said sheet so that each
tab portion has a free end movable from the sheet to
which said tab portion is secured, said sets of spaced tab
portions including spaced rows of tab portions with the
rows of one set atlernating with the rows of another set
and each of the tab portions in one row being offset from
each of the tab portions in an adjacent row, each of said
tab portions of one set of tab portions on a first sheet of
material facing a corresponding set of tab portions on a
second sheet of material which second sheet faces said
first sheet on one side of said first sheet and each of said
tab portions of another set of tab portions on said first
sheet of material facing a corresponding tab portion of a
corresponding set of tab portions on a third sheet of ma-
terial which third sheet faces said first sheet on the other
side of said first sheet, and means to join the free ends of
said facing tab portions of said corresponding sets so.that
upon a spacing of said facing sheets of material, a plu-
rality of spaced bridges are formed by the joined tab por-
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tions to present a filter maze between said faced sheets of
material.

7. The filter medium of claim 6, said slits in said sheets
of material being of U-shape to form sets of rectangular-
shaped tab portions, each having one end integral with its
sheet and a free end opposite thereto pivotally movable
from said sheet.

8. The filter medium of claim 7, said free ends of said
tab portions having an adhesive coating applied there-
along to join said free ends of facing tab portions to-
gether.

9. A filter structure comprising at least two sheets of
material in faced relationship, each of said sheets of ma-
terial including a plurality of spaced tab portions ex-
tending along the length and breadth thereof and piv-
otally secured thereto so that each tab portion has a free
end pivotally movable from the sheet to which said tab
portion is secured; each of said tab portions of one sheet
substantially facing a corresponding tab portion of a
facing sheet to form a plurality of pairs of facing tab
portions, means to join the free ends of each of said pairs
of facing tab portions together, and means to hold said
facing sheets of material in spaced relationship to form
a plurality of spaced bridges by the joined pairs of tab

portions to present a filter maze between said faced

spaced sheets of material.

10. ‘A filter structure comprising a plurality of sheets
of material in stacked, faced relationship, each of said
sheets of material including a plurality of spaced tab por-
tions extending along the length and breadth thereof and
pivotally secured thereto so that each tab portion has a
free end movable from the sheet to which said tab portion
is secured, each of said tab portions of one sheet sub-
stantially facing a corresponding tab portion of a facing
sheet to form a plurality of pairs of facing tab portions,
frame members connected to the end sheets of said stacked
sheets of material, and spacing members to hold said
frame members in spaced relationship and thus hold said
faced sheets of material in spaced relationship to form a
plurality of spaced bridges by the joined pairs of tab por-
tions which present a filter maze between said faced
spaced sheets of material.

11. A filter structure comprising a plurality of sheets of
material in stacked, faced relationship, each of said sheets
of material including a plurality of spaced tab portions
extending along the length and breadth thereof and piv-
otally secured thereto so that each tab portion has a free
end movable from the sheet to which said tab portion is
secured, each of said tab portions of one sheet substan-
tially facing a corresponding tab portion of a facing sheet
to form a plurality of pairs of facing tab portions, first
frame members connected to the end sheets of said stacked
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sheets of material, and second frame members inter-
mediate said first frame members and removably con-
nected thereto to hold said first frame members in spaced
relationship and thus hold said faced sheets of material
in spaced relationship to form a plurality of spaced bridges
by the joined pairs of tab portions which present a filter
maze between said spaced facing sheets of material.

12. The filter structure of claim 11, said first and sec-
ond -frame members having a tongue and slot arrange-
ment integral therewith to effect the removable connec-
tion thereof.

13. A filter structure comprising a plurality of sheets
of material in faced substantially parallel relationship,
each of said sheets of material including a plurality of
spaced U-shaped slits therein extending along the length
and breadth thereof to form sets of rectangular spaced tab
portions pivotally secured to said sheet with each tab
portion having a free end movable from the sheet to-
which it is secured, said sets of spaced tab portion in
each sheet of material including spaced rows of tab por-
tions with the rows of cne set alternating with' the rows
of anothet set and each of the tab portions in one row
being offset from each of the tab portions in an adjacent
row, each of said tab portions of one set of tab portions
on a first sheet of material facing a corresponding tab por-
tion of a corresponding set of tab portions on a second
sheet of material which second sheets faces said first
sheet on one side of said first sheet and each of said tab
portions of another set of tab portions. on said first sheet
of material facing a corresponding tab portion of a cor-
responding set of tab portions on a third sheet of material
which third sheet faces said first sheet on the other side
of said first sheet, said free ends of said facing tab por-
tions having an adhesive coating applied therealong to
join said ends together, first frame members connected
to the end sheets of said stacked sheets of material, and
second frame members removably connected intermediate
said first frame members by a slot and tongue arrange-
ment integral therewith to hold said first frame members
in spaced relationship and to hold said faced sheets of
material in spaced relationship thus forming a plurality
of spaced bridges by the. joined pairs of tab portions
which ‘present a filter maze between said spaced faced
sheets of material.
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