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2,869,680 
GAS FILTER MATS 

Arnold C. Fields, Medfield, Mass, assignor to Westing 
house Electric Corporation, East Pittsburgh, Pa., a cor 
poration of Pennsylvania . . 
Application September 30, 1957, Serial No. 687,325 

10 Claims. (C. 183-62) 

This invention relates to filters, for removing small 
foreign particles such as dust, from gases such as air. 

Fibrous mats are widely used for cleaning air, and it 
is common practice to place a clean matroll on one side 
of an air passage; to place a rewind roll on the other 
side of the air passage, and to unroll a clean mat section 
from the Supply roll to extend across the air passage, 
While at the same time rolling up a corresponding dirty 
mat section on the rewind roll. 
Systems, the mat sections have extended across the air 
passages with flat upstream and downstream surfaces. 

This invention provides a mat supply roll which has a 
mat so folded thereon that it can be unfolded as it leaves 
the Supply roll. So as to have a zig-zag outline where it. 
extends across an air passage. In one embodiment of 
this invention, a dirty mat section is refolded as it is re 
Wound on a rewind roll. Guides are provided for un 
folding and folding the mat, and for maintaining it in 
Zig-Zag outline between the supply and rewind rolls. 
With such a zig-zag filter, the filtering area is several 
times that of a flat filter extending across the same size 
of air passage. - 
An object of this invention is to provide a folded filter 

that can be rolled up on a supply roll, and can be unfolded 
to form a zig-zag filter. 
Another object of this invention is to provide a folded 

filter that can be rolled up on a supply roll; can be un 
folded to form a zig-zag filter, and can be rerolled on a 
rewind roll. 
This invention will now be described with reference to 

the annexed drawings, of which: 
Fig. 1 is a projected view of a filter mat folded and 

rolled up in accordance with this invention; 
Fig. 2 is a side elevation, partially in section, of a gas 

cleaning System embodying this invention, the adjacent 
side of the air duct enclosing the zig-zag filter being 
removed; . . . . . . . '...'. 

Fig. 3 is a section along the line 3-3 of Fig. 2; 
Fig. 4 is a back view on a reduced scale of the mat 

Supply roll and of the back guide fingers of Figs. 2 and 3 
With their outer ends located in the passages in the outer 
side of the mat; 

Fig. 5 is a view similar to Fig. 4 but omits the back 
guide fingers and shows, instead, the front guide fingers 
with their outer ends located in the passages in the inner 
side of the mat, and 

Fig. 6 is a fractional projected view looking at the up 
per portion of the gas inlet side of the system. 

Fig. 1 shows a mat supply roll 10 embodying this 
invention. A rewound roll would be similar. A fi 
brous mat of felt, glass wool or other type of fibrous 
mat commonly used for cleaning air, has its edges folded 
over to form edge beads 11; is folded between its edges 

Heretofore, in such 
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the outer pleats, and vice versa. 
rolled up in the supply roll 10. 

Fig. 2 shows a mat supply roll 10 on a rotary shaft 16 
journalled in bearings 17 which have arms 18 which 
contact the inner ends of coiled springs 19, the outer ends 
of which contact spring supports 20 on frame 21. The 
frame 2 has slots 23 in frame arms 22, the shaft, 16 
being slidable in these slots. A rewind roll 25 similar 
to the Supply roll 10, is on a rotary shaft 26 journalled 
in bearings. 27 which have arms 28 which contact the 
inner ends of coiled springs 29, the outer ends of which 

The folded mat is 

contact spring supports 30 on the frame 21. The frame 
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2 has arms 31 with slots 32 in which the shaft 26, is 
slidable. 
The supply roll 10 and the rewind roll 25 are on op 

posite sides of an air duct 34. The duct 34 has upper 
and lower walls 35 having zig-zag openings shaped to 
closely conform with the Zig-Zag outline of a mat section 
to pass therethrough so as to minimize air leakage. The 
duct has side walls 36. A pair of spaced apart plates 37 
extend across the duct between the walls 36 at the up 
stream or air inlet side of the filter section, and a similar 
pair of spaced-apart plates 38 extend across the duct be 
tween its side walls 36 at the downstream or air outlet side 
of the filter section. 

Attached to the plates. 37 are spaced-apart, horizontally 
extending rods 40 which are attached at their inner ends 
to rods 41, which have vertically extending central por 
tions, and have upper portions 42 which extend in V's 
from their central portions, being slanted towards the 
upper plate 38. The rods 41 have lower portions 42A 
which extend in inverted V's from their central portions, 
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to form three, inner, flat pleats 12 which have parallel 
passages 14 between the pleats 12 and between the outer 
pleats 12 and the beads 11, and is folded between its 
edges to form four, outer, flat pleats 13 which have paral 
lel passages 15 therebetween. The inner pleats overlap 

being slanted towards the lower plate 38. - . . 
Attached to the plates 38 are spaced-apart, horizontally 

extending rods 43 which are attached at their inner ends 
to rods 44 which have vertically extending central por 
tions, and have upper portions 45 which extend in V's, 
from their central portions, being slanted towards the 
upper plate 37. The rods 44, have lower portions 45A 
which extend in inverted V's from their central portions, 
being slanted towards the lower plate 37. 
The V-shaped rod portions. 42 and 45 are guide fingers 

for causing a mat section from the roll 10 to unfold in a 
zig-zag outline, and the V-shaped rod portions, 42A and 
45A are guide fingers for causing a zig-zag mat section to 
refold so as to be rewound on the roll 25. ;...."::: 
The upper ends of the guide fingers 42 extend into 

the passages 15 in the mat on the roll 10 and contact the 
adjacent sides of the mat pleats 12, causing, due to the 
forward slope of the guide, fingers 42, the mat pleats 12 
they contact to be deflected forwardly into the V's be 
tween the fingers 42, to a maximum deflected position 
where their apices contact the central vertical portions of 
the rods 44, when the first length of mat is drawn over 
the upper, ends of the guide, fingers 42 and 45. The 
upper ends of the guide fingers 45 extend into the pas 
sages 14 in contact with the adjacent sides of the mat. 
pleats 13, causing, due to the rearward slope of the guide 
fingers. 45, the mat pleats i3 they contact to be deflected 
rearwardly into the V's between the fingers 45, to a 
maximum-deflected position where their apices contact 
the vertical central portions of the rods 44. The edge 
beads 11 of the mat pass through guide channels 50 which 
are attached to the inner Surfaces of the duct walls 36, 
holding the edges of the mat section, while it is, being 
folded between its edges in a zig-zag outline by the guide 
fingers 42 and 45. :- 

After a period of use sufficient for the zig-zag mat 
section in the duct 34 to have become loaded with dust, 

70 the rewind roll 25 would be rotated as by a crank-arm that 
is not shown, in a direction to rewind the dirty mat 
section on the roll 25, and to supply a new mat section 



3. 
for cleaning the air. The forwardly sloped, inverted V 
shaped guide fingers 42A would cause the mat section 
as it is being rewound to fold into pleats i3 on the op 
posite sides of the points where the lower ends of the 
fingers 42A contact the mat section, and the rearwardly: 
sloped, inverted V-shaped guide fingers 45A would cause 
the mat section as it is rewound, to fold into pleats 12 
on opposite-sides of the points where the lower ends of 
the fingers 45A contact the mat section. The mat would 
thus be refolded on the rewind roll 25 in the same way 
it is folded on the supply roll as shown by Fig. 1. 
The supply roll 10, and the rewind roll 25 are caused 

by the springs 19 and 29 respectively, and the slots 23. 
and 32 respectively, in which the shafts of the rolls are: 
slidably-supported, to move, as the diameters of the rolls 
change; so as to maintain-the-mat section leaving the 
supply roll 10 in the same position relative the upper 
ends of the guide fingers 42 and 45 as they diameter of 
the supply roll decreases, and so as to maintain the mat. 
section being rewound on the rewind roll 25 in the same 
position relative the lower ends of the guide-fingers 42A 
and 45A as the diameter of the rewind roll 25 increases, 
The supply and rewind rolls could, of course, be lo 

cated within the air duct. 34. 
What is claimed is: 
1. A filter comprising a roll of fibrous mat, said mat 

being folded in a plurality of spaced-apart pleats at the 
inner side thereof and in a plurality of spaced-apart pleats 
at the outer side thereof, there being a first plurality of 
passages between said pleats at said inner side and a 
second plurality of passages between said pleats at said 
outer side, means for supporting said roll for rotation, 
and means for unfolding said mat in a zig-zag outline 
when it leaves said roll when said roll is rotated in a di 
rection to unroll said mat, said means comprising a first 
plurality of V-shaped guide fingers at said inner side of 
said mat, said fingers having their diverging ends in said 
passages of said first plurality, and a second plurality of 
V-shaped guide fingers at said outer side of said mat, 
said fingers of said second plurality of fingers having 
their diverging ends in said passages of said second plu 
rality of passages, said fingers of said first plurality of 
fingers being slanted towards said fingers of said second 
plurality of fingers, and said fingers of said second plu 
rality of fingers being slanted towards said fingers of 
said first plurality of fingers. . 

2. A filter as claimed in claim 1 in which the edges 
of said mat are folded in beads, and in which means is 
provided for receiving and guiding said beads in parallel 
lines, as said mat leaves said roll. 

3. A filter as claimed in claim 2 in which said means 
for supporting said roll for rotation comprises a rotary 
shaft, means for slidably supporting said shaft for move 
ment towards and from said ends of said fingers, and 
resilient means for urging said shaft towards said ends 
of said fingers. 

4. A filter as claimed in claim 3 in which means-is 
provided for maintaining said matin zig-zag outline after 
it leaves said fingers comprising straight, parallel guide 
members in the apices of said unfolded mat on opposite 
sides thereof.- . . . . . . . . . . . . 

5. A filter as claimed in claim 1 in which means is 
provided for maintaining said mat in zig-zag outline 
after it leaves said fingers comprising straight, parallel 
guide members in the apices of said unfolded mat on 
opposite sides thereof. - 

6. A filter as claimed in claim 5 in which the edges of 
said mat are folded in beads, and in which means is pro 

4. 
vided for receiving and guiding said-beads 
lines as said mat leaves said roll. ". . . 

7. A filter as claimed in claim 1 in which said means 
for supporting said roll for rotation comprises a rotary 
shaft, means for slidably supporting said shaft for move 
ment towards and from said ends of said fingers, and 
resilient means for urging said shaft towards said ends 
of said fingers. 

8. A filter comprising a supply roll of fibrous mat 

in parallel 

3 located on one side of a gas passage, a rewind roll for 
said mat located on the opposite side of said passage, 
means for supporting said rolls for rotation, said mat 
being folded on said supply roll in a plurality of spaced 
apart pleats at the inner side thereof and in a plurality 
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of spaced-apart pleats at the outer side thereof, there 
being a first plurality of passages between said pleats 
at said inner side and a second plurality of passages be 
tween said pleats at said outer side, means' for unfolding 
said mat. in a zig-zag outline when it leaves said supply 
roll when said rolls are: rotated in a direction to unroll a 
section of said mat from said supply roll and to wind a 
mat. Section on said rewind roll, said unfolding means 
comprising a first plurality of V-shaped guide fingers 
at said inner side of said mat, said fingers having their 
diverging ends in said passages of said first plurality, and 
a second plurality of W-shaped guide fingers at said outer 
side of said mat, said fingers of Said second plurality hav 
ing their diverging ends in said passages of said second. 
plurality, said fingers. of said second plurality having 
their diverging ends in said passages of Said second plu 
rality, said fingers of said first plurality being slanted. 
towards said fingers of said second-plurality and said 
fingers of said second plurality being slanted towards 
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said fingers of said first plurality, and means for re-fold 
ing a mat section as it passes onto said rewind roll, said 
re-folding means comprising a first plurality of inverted 
V-shaped guide fingers at the inner side of said mat Sec 
tion at said: rewind roll having their diverging ends 
aligned with said diverging ends of said fingers of said 
first plurality of V-shaped fingers, and a second plurality 
of inverted. V-shaped guide fingers at the outer side of 
said mat section at said rewind roll having their diverg 
ingends aligned with said diverging ends of said fingers 
of said second plurality of V-shaped guide fingers, said: 
inverted V-shaped. fingers of said first plurality being 
slanted towards said inverted V-shaped fingers of said 
second plurality, and said inverted V-shaped fingers of 
said second plurality being slanted towards said inverted. 
V-shaped fingers of said first plurality. 

9. A filter as claimed in claim 8 in which the edges 
of said mat are folded in beads, and in which means is 
provided for guiding said beads in parallel lines between 
said rolls. . . . W 

10. A filter as claimed in claim 9 in which said means 
for supporting said rolls for rotation: comprises- rotary 
shafts, means for slidably supporting said shafts: for 
movement towards and from said: guide-fingers; and 
resilient means-for-urging-said shafts-towards said guide 
fingers. - 
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