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This invention relates generally to air puri?cation and 
?ltration equipment, and more speci?cally is directed to 
improvements in cartridges containing adsorbent material 
and in retainers mounting such cartridges. 

In accordance with a preferred embodiment of the 
invention hereinafter described and illustrated in detail, 
there is provided a retainer consisting of a hollow, gen 
erally rectangular frame made of sheet metal or equival 
ent material. A typical retainer may be 24 inches square, 
with the side walls extending about 12 inches in depth, 
although it will be understood that these dimensions 
may be varied as desired for particular installations. A 
plurality of such retainers may be mounted in adjacent 
rows and columns forming an array of any desired size 
for the air passage or chamber in which the array is in 
stalled. 
On the inwardly directed opposed faces of the side 

Walls of the retainer, there are cartridge-mounting means 
providing a plurality of grooves inclined slightly to the 
horizontal and extending generally from the front to the 
rear of the retainer. The grooves in each side wall are 
arranged in a zigzag con?guration from top to bottom, 
and each groove is aligned with a corresponding groove 
on the opposite side wall. 

Air purifying material of known type, such as activated 
carbon or the like, is carried in cartridges having perfo 
rated walls permitting air flow therethrough. Opposite 
end portions of each cartridge are received in a pair of 
grooves in opposite side walls. The cartridges may be 
easily slid into place ‘from the front of the retainer and 
are held in place at the front by suitable removable 
means, desirably including a plurality of transversely 
extending junction strips and a pair of laterally spaced 
vertically extending latch bars selectively attachable to 
the retainer side walls. In the rear the cartridges are 
similarly held in place. 

For maximum ei?ciency of the adsorbent material 
contained within the cartridges, it is desirable that such 
material be compacted as little as possible. In the 
present construction, compaction of the adsorbent ma 
terial is minimized both by reason of the relatively slight 
inclination of the cartridge-supporting grooves of the 
retainer, and also by the internal construction of the 
cartridge itself. Thus, within the cartridge there are 
provided one or more partition strips extending virtually 
the entire length of the cartridge and thereby, in effect, 
dividing the interior of the cartridge into several smaller 
chambers. By this construction, there is very small static 
pressure upon even the lowermost granules of adsorbent 
material within each of the cartridge chambers. The 
cartridges include suitable openings and removable clos 
ure means therefor to facilitate periodic removal of the 
adsorbent material for replacement, recharging or the 
like. 
The construction of the present invention is advan 

tageous also in providing for either full detention or 
partial detention of the air passing therethrough, at the 
option of the user. Thus, any one or more of the plu 
rality of cartridges carried by a single retainer may be 
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removed to provide partial detention, or all cartridges 
may be mounted in place for full detention. 

Accordingly, it is a principal object of the present 
invention to provide a novel retainer and cartridge con 
struction for air ?ltration equipment. Additional objects 
are to provide, in such construction, a generally rectan 
gular retainer having an open interior and means mounted 
upon opposed side walls for removably carrying ad 
sorbent cartridges; to provide, in such construction, means 
facilitating the insertion and removal of one or all cart 
ridges from the retainer, as desired; to provide, in such 
construction, cartridges wherein compaction of the ad 
sorbent material carried within the cartridge is minimized; 
to provide a very large expanse of adsorbent material 
for air passage therethrough within a relatively small 
retainer; and for other and additional purposes as will 
be understood from a study of the following description 
of a preferred embodiment of vthe invention taken in con 
nection with the accompanying drawing in which: 
FIG. 1 is a perspective view of a retainer and ten 

cartridges mounted therein in accordance with the present 
invention. 

FIG. 2 is a sectional view on a somewhat enlarged scale 
taken on arrows 2-2 of FIG. 1, with the third and fourth 
cartridges and the front air seal strip therebetween re 
moved for clarity of illustration. 

FIG. 3 is a fragmentary sectional view taken on ar 
rows 3—3 of FIG. 1. 
FIG. 4 is a fragmentary sectional view taken on ar 

rows 4—4 of FIG. 2. 
FIG. 5 is a fragmentary sectional view taken on ar 

rows 5—5 of FIG. 1. 
FIG. 6 is a perspective view of a cartridge with por 

tions of the outer wall broken away. , 
FIG. 7 is a fragmentary sectional view on an enlarged 

scale taken along the arrows 7—7 of FIG. 1. 
Referring in detail to the drawing, there is indicated 

generally at ill a retainer in accordance with the present 
invention consisting of a hollow square de?ned by left 
and right vertically extending opposed side walls 12 and 
14 and horizontal upper and lower walls 16 and 18. 
The walls are desirably made of sheet metal or material 
of equivalent characteristics, and two adjacent walls, as 
12 and 16, may be provided at their front edges with rear 
wardly turned lips 13 and 17 respectively for interim 
gagement with edges of adjacent retainers when arranged 
in rows and columns to form a 'mul'ti-retainer array. 
On the inner faces of the side walls 12 and 14, there 

are provided means for receiving and supporting ad 
sorbent-containing cartridges. In the present illustrative 
embodiment of the invention, such means include a pair 
of matrix plates or strips fastened as by adhesive or the 
like to the inner faces of the side walls, the matrix Plates 
being indicated generally at 22 and 24 respectively. The 
matrix ‘plates may be economically formed of thin sheet 
plastic material con?gured as hereinafter described, and 
desirably the material is so chosen to permit at least 
some resiliency or yielda'bility, vfor reasons later appear 
ing. Each matrix ‘plate is con?gured to provide a series 
of grooves 32 ‘for receiving end portions of cartridges ‘ar 
ranged in zigzag relation from top to bottom of the re 
tainer, the grooves being separated ‘by raised portions or 
lands. Thus, with particular reference to matrix plate 
24 as seen in FIG. 2 upper and lower lands 26 and 23 

‘ are desirably in the form of right triangles, and inter 
mediate lands 30 are in the form of isosceles triangles. 
The apex angles of the isosceles triangles are desirably no 
more than about 30° and ‘preferably of the order of 20", 
so that the grooves ‘between successive lands are inclined 
to the horizontal at angles no greater than 15° and prefer 



Hplanes spaced apart by a distance small relative to a di-v 
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a'bly about 10°. The matrix plates are so mounted upon 
their respective side wallsthat the grooves of one plate 
are in horizontal alignment with the grooves of the op 
posite plate. In the present embodiment of the inven 
tion, intended to mount a maximum or" 10 cartridges, 
there are accordingly 10 such pairs of aligned grooves 332.7’ 
The cartridges used in accordance vwith the present in 

vention areiidentical with one another, and their con 
struction will be understood by reference to the general 
showing in FIG. 6, supplemented ‘by the detailed show; 
ings inYFIGS. 4 and 7. , As best appears in PEG. 6, the 
cartridge indicated generally at 49 includes a pair of 
major faces, upper face 42 and lower face 44, in parallel 

mension of eitherrof the major faces. The cartridge may 
be, economically,manufactured ‘by wrapping a sheet of 
perforated metal clothor the like around a pair of end 
members,v desirably in the form of’ U-shaped channel 
strips indicated generally at 46 and 48. One of the chan 
enl strips, as 46, is provided with one or more ?ller open 
ings 50 formed in the central web 52 of the channel. 
The cartridge is desirably strengthened.longitudinally and 
also divided into a plurality of internal‘ chambers by 
one or more partition strips, there being two such strips 
54 and 56 in the cartridges of the present invention. 
The strips extend. at least a substantial portion of the 
‘length of the cartridge and are joined as by tack weld‘, 
'or the like, to the channel member 48 at one end and may 
terminate near the other end at '55 .and 57 respectively, 

' spaced somewhat from the channel 46 in which are lo 
cated the ?ller openings 59. The partition strips 54 and 

V '56 extend between the upper and- lower faces 4-2 and 
44 of the cartridge, so that theinterior of the cartridge is 
divided into a plurality of at least partially isolated com 
partments, three in the present illustration, separated ex 
cept for the gap between the ends 55 and 57 and the chan 
nel 46. Closure means in the form of resilient plug mem 

vbers 60 are desirably provided within the channellié 
spanning the'?ller openings 50 and made of rubber or 

f other easily'compressible substancqso that they are held 
,within the channel’ and close the openings by frictional 
"engagement with the side walls 51 and 53' of the channel. 
The cartridge walls include, in addition‘to the major 
faces 42 and 44, side walls 62 and 64, and desirably all 
walls of the cartridge constitute a single sheet of perfo 
rated metal cloth wrapped around and, fastened as by tack 
'weld-s' 65 to the channel members 46 and 48 and to strips 
54 and 56. The Walls or faces are provided with a mul 
tiplicity of perforations 66 for air passage theret-hrough, 
small enough in size to retain adsorbent material es with 
in the- cartridge. ' a V 

:In detention operation of an air ?lter in accord 
ance with the present invention, ‘it is desirable to prevent 
any air ‘from by-passing the cartridges during its ?ow 
through the retainer. For. this purpose there are pro 
vided across the rear face of the retainer 10 a series of 
?xed Junction strips constituting air seals between adjaa 

‘ ‘cent cartridges, and a similar, but removable, series of V 
such strips is provided across the .front face ofthe re 
tainer. Additionally, as will ‘be seen in FIG. 2, the upper 

7' wall 16 may ‘be provided at its rear edge with a’down 
wardly depending lip 15 against which the upper end oi 
the uppermost'cartridge abuts when the cartridge is in 
place. Similarly, the’ lower wall 18 may be provided with, 
an upwardly'extending lip 1? against- whieh the’ lower end 
of the lowermost cartridge may abut. ' p 

The junction strips extending across ,the rear of the 
retainer previously mentioned, are indicated generally at 
8%) in FIGS. 2 and 3 and are ?xed at either end to the 
side walls 12 and 14 by suitable means, such as the weld 
82 rseentin FIG. 3. Similar junction strips 8%) extend 
vtransversely ‘across the front face of the retainer,’ and 
are removable for permitting insertion vand removal of 
the cartridges as desired. With particular reference to 
,FIG. 7, the junction strip 80 is desirably in the’ general 
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forrnof a T formed of a single piece of metal folded to 
form a central tongue portion 99 and two outwardly 
extending ?ange portions 92 and 94. From this construc 
tion it will be seen that air movement through the retainer 
is virtually impossible without passing through one of the 
cartridges 4%}. The air seal strips 86 in the front'of the 
retainer are held in place between adjacent converging 
cartridges as seen in FIGS. 2 and 7 by a pair of laterally 
spaced vertically extending locking bars, L-shaped in 
section, indicated generally at 96 and 98, each removably 
fastened to the side walls 12 and 14 respectively,'as by 
spring-loaded bayonet fasteners indicated generallylat 
1% carried by the locking bar ?ange 102 and'sele'ctively 
engageable (see FIG. 5) with slotted brackets 164 ?xed 

‘ to the retainer side walls. 7 V, 

The air seal junction strips 80 including tongue 99 be 
tween adjacent cartridges assure full detention operation 7 
when all cartridges are in place. When partial detention ' 7 
operation is desired, one or more of the cartridges ‘can 
be easily removedjso that only part of the ‘air passing 
through therretainer is treated by “the adsorbent material 

' Within the cartridges remainingnin the retainer. ,1 It is 
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tion ofthe adsorbent is hence minimized. , 
Moreover, the ‘cartridges may be easily slid into or'out' 

_of position in the retainer, but once in posi-tiomfthe-air 
seal tongue 90 between adjacent cartridges serves, to' 
spread the cartridges slightly apart against the yielding’ ‘ 

resiliency of'the matrix plate lands 3%. “With the car-"i tridges thus snugly heldin place, the assembly is .freeof _, 

further to be noted that,‘ by reason of the relatively small 
angle of inclination betweenithe plane of a cartridge and 
the horizontal, in cooperation with the partition strips 54 
and so within the cartridges, the adsorbent material 
within the cartridge ‘is not'subjecfted to any substantial‘ ' 
pressure from the weight of other adsorbent material 

compac-I‘ within the same compartment or chamber and 

rattles or other noises in operation, and prevehtionof 
unintended lay-passing of air is further assured. 

_ Modi?cations and'changes from the preferred forrnfof: 
the invention heretofore illustrated and described are 
within the contemplation of the invention, and all such 
modi?cations and changes not departing from the spirit:: 
of the invention are intended to be embraced within the " ‘ 
'scope of the appended claims. 4 “ 

What is claimed is: . 
1. An air ?lter assembly comprising: . ' p a 

a generally rectangular hollow retainer extending in 
depth longitudinally of the path of air flow and in 
cluding horizontally disposed upper and lower, walls 
and laterally spaced vertically extending side walls; 

means forming grooves on the inwardly directed faces 
of the side walls including a series of aligned. pair's I 
of grooves, eachrgroove being slightly inclined to‘the' ‘ 

7 horizontal, successive aligned pairs of groo-vcsjfrom 

relation; ' . 

a thin adsorbent ?lter elementof elongated ‘rectangular " 
shape having opposite end marginal portions slidably 
‘received in each pair of grooves and extending longi 
tudinally across the width, of the retainer in aplane ~' 
determined by the groove inclination, each of said. 
?lter elements comprising a' cartridge havingwpera' 1 
,for'ated walls and containing ,granularadsorbent ma- _ 
terial therein, and a partition strip extendingilongi 
tudinally the cartridge intermediate thesides 
thereof for dividing thetinterior of thecartridge into 

' at least partially’ isolated compartments.andjthereby 
‘ to minimizecompac-tion of the adsorbent ‘material; 
and means carried by the retainer for removably hold- . 

ing said elements in assembled relation in their re-, 
spective pairs of grooves, including removable junc 
tion strips extending the width of the retainer and 
provided with tongue portions projecting inwardly 
betweenrmarginali side portions of adjacent; ?lter 
elements. 7 ' 

top to bottom being oppositely inclined inrzigz'ag'rr ' 
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2. An adsorbent-containing cartridge for use in an air 
?lter and adapted for air passage therethrough com 
prising: 

a container of perforated sheet material having a pair 
of parallel major rectangular faces spaced apart by 
a distance small relative to a dimension of said 

faces; 
a quantity of compactable granular adsorbent ma 

terial within the container; 
and a partition within the cartridge extending between 

and attached to the material of said faces, the parti 
tion extending longitudinally over substantially the 
length of the cartridge intermediate the sides thereof 
whereby to divide the interior of the cartridge into 
substantially isolated compartments and thereby to 
minimize compacting of said adsorbent material 
when the cartridge is inclined across its width. 
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