
US 2003O1271 71A1 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2003/0127171 A1 

Pfeffer (43) Pub. Date: Jul. 10, 2003 

(54) FILTER COMPOSITE EMBODYING GLASS Related U.S. Application Data 
FIBER AND SYNTHETIC RESIN FIBER 

(62) Division of application No. 09/597,080, filed on Jun. 
20, 2000, now Pat. No. 6,555,489. 

75 (75) Inventor: Jack R. Pfeffer, Eagle, ID (US) Publication Classification 

(51) Int. Cl. ................................................. B01D 50/00 
Correspondence Address: (52) U.S. Cl. ............................. 156/62.4; 156/72; 55/488; 
Mr. William W. Haefliger 442/391 
Suite 512 
201 S. Lake Ave. (57) ABSTRACT 
Pasadena, CA 91101 (US) 

A filter composite comprises a first layer of glass fibers 
having random orientation, and Synthetic resinous fibers 

(73) Assignee: Consolidated Fiberglass Products extending in close association with the glass fibers, the glass 
Company fibers having: 

i) diameters between 1 and 16 microns 
(21) Appl. No.: 10/376,026 ii) lengths between about 4 and 1% inches the synthetic 

fibers having denier between 1.6 and 40, and length 
(22) Filed: Feb. 28, 2003 between /4 and 2 inches. 



Patent Application Publication Jul. 10, 2003 US 2003/01271.71 A1 

N. NY: N NYNANYaN, NY, NYNY, NY SN 
ZZZZZZZYZZ - 

  



US 2003/O1271.71 A1 

FILTER COMPOSITE EMBODYING GLASS FIBER 
AND SYNTHETIC RESIN FIBER 

BACKGROUND OF THE INVENTION 

0001. This invention relates generally to forming of fiber 
composites, for example as are used in air filtration; and 
more particularly, the invention concerns provision of a filter 
composite comprising multiple layers of porous materials, 
of Such characteristics as enable the composite to be Self 
Supporting, i.e., without need for wire backing or other 
auxiliary Support adjacent areal eXtents of the composite. 
Such wireleSS composites are of great advantage, as respects 
ease of manufacture, use in filtering, and ease of disposal. 
Wire-Supported filters require wire trimming, producing 
Sharp edges which can and do injure hands of workers 
manufacturing filters. 
0002 There is need for longer-life filters capable of 
efficiently filtering particulate from gas Streams, and there is 
need for efficient, effective methods of producing Such 
filters. There is also need for preventing escape of Smaller 
diameter fibers from filter structures. 

0003) The disclosures of U.S. Pat. Nos. 3,690,852 and 
5,985,411 are incorporated herein, by reference. 

SUMMARY OF THE INVENTION 

0004. It is a major object of the invention to provide an 
improvement filter composites meeting the above needs. 
That composite basically comprises 

0005) a) a first layer of glass fibers having random 
orientation, and 

0006 b) synthetic resinous fibers extending in close 
asSociation with the glass fibers. 

0007 AS will be seen, the synthetic resinous fibers may 
be distributed in mixed relation with the glass fibers of the 
first layer; or the Synthetic resinous fibers may extend in a 
layer Separate from but adjacent to the first layer glass fibers. 
Both such modes of synthetic fiber disposition may be 
employed in a filter composite employing glass fibers. 
Typically, the Synthetic resinous fibers may comprise 
between 10% and 60% by volume of the total composite 
volume of both glass and synthetic resin fibers. The syn 
thetic resinous fiberS may typically consist of polyester 
CS. 

0008 Another object is to provide an additional porous 
layer which blockS escape of fibers, to consist essentially of 
non-woven, Synthetic fiber, examples being CEREX, non 
woven NYLON or RAYON. The latter is provided as an 
air-laid, NYLON, or RAYON non-woven layer. That addi 
tional layer is typically bonded to the glass fiber layer during 
the manufacturing process. 
0009. A further object includes provision of bonding 
resin adherent to the fibers in Such layers, the filter com 
posite being porous. The bonding resin typically is applied 
to Saturate the described layer or layers, exceSS resin being 
removed, as by vacuum application to the composite, 
whereby porosity of the composite is maintained or pro 
vided. 

0.010 Yet another object is to provide a composite having 
Synthetic resinous fibers with crimped or hollow shapes, and 
Straight shafts, and wherein the bulk of the glass fibers have: 
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0011) 

0012) 
i) diameters between 1 and 16 microns 
ii) lengths between 4 and 1% inches. 

0013 The filter composite typically has weight between 
0.01 and 0.05 lbs, per square foot; and thickness between 
0.02 and 0.10 inches. 

0014. A yet further object includes: 
0015) a) providing a first layer of glass fibers having 
random orientation, 

0016 b) providing an additional layer of non-woven 
NYLON or RAYON fibers extending adjacent that 
first layer, 

0017 c) and providing and adhering bonding resin 
to fibers in Such layers, and then removing Sufficient 
of the bonding resin to establish filter porosity, for 
allowing gas flow through the filter. 

0018. As will be seen, the bonding resin consists essen 
tially of thermoplastic resin adapted to be heated during 
reforming of the filter to selected shape. The filter typically 
assumes Selected shape after heating, reforming, and cooling 
of the resin; and one advantageous shape comprises folds or 
pleats, as may be chosen by the user following filter material 
manufacture and Sale. 

0019. These and other objects and advantages of the 
invention, as well as the details of an illustrative embodi 
ment, will be more fully understood from the following 
Specification and drawings, in which: 

DRAWING DESCRIPTION 

0020 FIGS. 1-4 are sections taken through filter com 
posites embodying the invention, and are preferred. 

DETAILED DESCRIPTION 

0021. In FIG. 1 a first porous layer 10 of glass fibers (of 
random orientation) is formed or provided. The fibers may 
be deposited onto a porous conveyor belt 11 traveling 
lengthwise as indicated by arrow 12. Layer 10 may include 
a non-woven glass fiber porous, mat 13 transported by the 
conveyor belt, and the glass fiberS may be deposited as a 
sub-layer 10b on the mat 13. Mat 13 may alternatively be 
deposited on top of layer 10, as indicated by broken lines 13'. 
Synthetic resin fibers are substantially uniformly and homo 
geneously mixed in, or dispersed into the glass fibers in the 
sub-layer 10b, thereby building up its thickness for 
enhanced collection and partially entrapment during use as 
a filter. The synthetic fibers may for example consist of 
polyester resin, or other man-made fibers such as NYLON 
and/or RAYON and others, and preferably have bulky form, 
as produced by crimping of the Synthetic resin fibers before 
they are mixed in with the glass fiber. Alternatively, the 
synthetic fibers may be hollow to increase their bulk. The 
overall thickness t of layer 10 of glass fibers thereby is 
Substantially enhanced for improved filtering of particulate. 

0022. The synthetic fibers in the mix may have various 
diameters, i.e. denier between 1.6 and 40, and they prefer 
ably provide volumetrically between about 10% and 60% of 
the overall volume of the layer 10. The fibers have at least 
one of the following shapes 
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0023) i) crimped 

0024) ii) hollow 
0.025) iii) straight shafts 
0026 

0027. The length of the bulk of the synthetic fiber lie 
between 0.25 and 2.0 inches. The overall thickness t of a 
fiber is typically between 0.010 and 0.100 inches. 
0028. The bulk of the glass fibers in layer 10b typically 
have filament diameters between 1 and 16 microns, and 
lengths between 0.25 and 1.50 inches. The filter composite 
has weight between 0.01 and 0.05 lbs per square foot. 
0029 FIG. 2 shows a glass fiber layer 20 like layer 10 of 
FIG. 1, except that the synthetic resinous fibers extend in a 
Separate porous layer 21 adjacent or attached by adhesive 
bonding, to one side of layer 20 instead of being mixed in 
or distributed within layer 20. The objective of increasing 
the thickness of the overall composite 22 without increasing 
the filter weight per unit area is still attained. The Synthetic 
resinous and glass fibers themselves have the same physical 
characteristics as referred to above. The thickness of Syn 
thetic fiber layer 21 is such that volumetrically the synthetic 
fiber constitute between 10% and 60% of the volume of the 
overall composite of layers 20 and 21, per unit area of the 
composite. 

0030 FIG. 3 is like FIG. 1, (synthetic fibers mixed into 
glass fibers) except that a thin flexible layer 100 of porous 
material (as for example NYLON or RAYON, or other 
man-made fibers) is attached, as by porous adhesive bond 
ing, as at 40 to one side of the composite layer 10, for 
containing (preventing pass-through escape of) very Small 
diameter fibers in 10. Layer 100 has a surface weight of 
between 0.4 and 0.5 oz. per Square yard, its thickness being 
between 0.001 and 0.005 inch. The NYLON, and/or 
RAYON layer 100 may be supported by a porous belt 24 
during formation of the composite. Fiber layer 10, contain 
ing Synthetic fiber as described, is progressively deposited 
on the layer 100 during endwise travel of belt 24. The layer 
100 may be substantially thinner than the layer 10. The FIG. 
3 filter composite is a preferred form of the invention. 
0031 FIG. 4 is like FIG. 2, except that layer 100a of 
porous material (as for example CEREX, or non-woven 
NYLON or RAYON) is attached, as by porous adhesive 
bonding, to one side of the composite 22. Layer 100a 
functions and has the characteristics of layer 100 as 
described above, in regards to FIG. 3. Composite 22 
includes glass fiber layer 20 and synthetic fiber layer 21. 
0032). In each of FIGS. 2, 3 and 4 above bonding resin 
may be applied, as by fluid curtain coating application to the 
composite, to Saturate and bind the multiple layers together. 
ExceSS resin is removed as by vacuum application to the 
composite, as it progressively moves with a Supporting 
porous belt, through Vacuum application apparatus. The 
composite then passes through an oven, for drying and 
curing of the product. Subsequently, the composite is 
removed from the belt, and cut to Size and rolled up into 
jumbo rolls. The bonding resin advantageously consists of a 
water resistant thermoplastic resin. 

iv) solid shafts 

0033. The filter composite in its variously described 
forms has sufficient thickness to be resiliently and yieldably 
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bendable during gas flow impingement on Said composite, at 
gas flow velocity between 35 and 2000 ft per minute. 
0034. The method of forming a filter media composite 
typically includes the Steps: 

0035) a) providing a first layer of glass fibers having 
random orientation, 

0036) b) providing an additional layer of synthetic 
resinous fibers extending adjacent Said first layer, 

0037 c) and providing and adhering bonding resin 
to fibers in Said layers, and then removing Sufficient 
of the bonding resin to establish filter porosity, for 
allowing gas flow through the filter. 

0038. The bonding resin typically consists of thermoplas 
tic resin and the method may also include reforming the 
media composite to Selected shape and heating the reformed 
media composite to cause the composite to maintain Said 
Selected shape. 
0039 The bonding resin may for certain purposes consist 
of thermosetting resin, as where resin Softening during 
reforming is not required, or where reforming is not 
required. 
I claim: 

1. In a filter composite the combination comprising 
a) a first layer of glass fibers having random orientation, 

and 

b) Synthetic resinous fibers extending in close association 
with Said glass fibers, 

c) said glass fibers having: 
i) diameters between 1 and 16 microns 
ii) lengths between about 4 and 1% inches 

d) said synthetic fibers having denier between 1.6 and 40, 
and length between 4 and 2 inches. 

2. The combination of claim 1 wherein said synthetic 
resinous fibers are distributed in a homogeneous mix with 
Said first layer glass fibers. 

3. The combination of claim 1 wherein said synthetic 
resinous fibers together comprise between 10 and 60% by 
Volume of the total composite Volume. 

4. The combination of claim 2 wherein the composite 
includes an additional layer of non-woven NYLON or 
RAYON fiber extending adjacent said first layer. 

5. The combination of claim 4 wherein said non-woven 
glass fiber layer consists of non-woven NYLON or RAYON 
laminated onto the layer of glass fibers. 

6. The combination of claim 5 wherein said synthetic 
resinous fibers together comprise between 10 and 60% by 
Volume of the total composite Volume. 

7. The combination of claim 1 wherein said synthetic 
resinous fibers extend in a Second layer adjacent Said first 
layer. 

8. The combination of claim 7 wherein the composite 
includes an additional layer of non-woven NYLON or 
RAYON fiber extending adjacent one of said first and 
Second layers. 

9. The combination of claim 8 wherein said non-woven 
glass fiber layer consists of NYLON or RAYON. 

10. The combination of claim 4 including bonding resin 
adherent to the fibers in Said layers, the filter composite 
being porous. 
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11. The combination of claim 8 including bonding resin 
adherent to the fibers in Said layers, the filter composite 
being porous. 

12. The combination of claim 10 wherein the bonding 
resin Saturates Said layers. 

13. The combination of claim 11 wherein the bonding 
resin Saturates Said layers. 

14. The combination of claim 1 wherein said synthetic 
resinous fibers consist of polyester resin, or other man-made 
fibers. 

15. The combination of claim 1 wherein said synthetic 
resinous fibers have one or more of the following shapes: 

i) crimped 
ii) hollow 
iii) Straight Shafts 
iv) solid shafts 
16. The combination of claim 4 wherein said synthetic 

resinous fibers consist of one of the following: 
i) polyester resin 
ii) other man-made fibers 
17. The combination of claim 4 wherein said synthetic 

resinous fibers have one of the following Shapes: 
i) crimped 
ii) hollow 
iii) Straight Shafts 
iv) solid shafts 
18. The combination of claim 1 wherein the bulk of Said 

glass fiberS have: 
i) diameters between 1 and 16 microns 
ii) lengths between 4 and 1% inches. 
19. The combination of claim 1 wherein the filter com 

posite has weight between 0.01 and 0.05 lbs, per square foot. 
20. The combination of claim 8 wherein the filter com 

posite has weight between 0.01 and 0.05 lbs per square foot. 
21. The combination of claim 1 wherein the filter com 

posite has Sufficient thickness to be Self Supporting during 
gas flow impingement on Said composite, at gas flow veloc 
ity between 35 and 2,000 feet per minute. 

22. The combination of claim 8 wherein the filter com 
posite has Sufficient thickness to be self Supporting gas flow 
impingement on Said composite at gas flow Velocity between 
35 and 2,000 feet per minute. 

23. The combination of claim 1 wherein the composite 
overall thickness is between 0.010 and 0.100 inches. 
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24. The combination of claim 8 wherein the composite 
overall thickness is between 0.010 and 0.100 inches. 

25. In a filter composite, the combination comprising 
a) a first layer of glass fibers having random orientation, 
b) an additional layer of non-woven glass fiber extending 

adjacent Said first layer, 
c) and including bonding resin adherent to fibers in Said 

layers, the fiber composite being porous, 

d) and wherein the bulk of said glass fibers have: 
i) diameters between 1 and 16 microns 
ii) lengths between 4 and 1% inches. 

26. The combination of claim 25 wherein the additional 
layer faces the first layer, and consists of NYLON or 
RAYON. 

27. The combination of claim 25 wherein the bonding 
resin consists essentially of thermoplastic resin adapted to be 
heated during reforming of the filter to Selected shape. 

28. The combination of claim 27 wherein the filter has 
been reformed to Selected shape, Said Selected Shape includ 
ing pleats. 

29. The combination of claim 25 wherein the resin is 
thermosetting. 

30. The method of forming a filter media composite which 
includes the Steps: 

a) providing a first layer of glass fibers having random 
orientation, 

b) providing an additional layer of Synthetic resinous or 
other man-made fibers extending adjacent Said first 
layer, 

c) and providing and adhering bonding resin to fibers in 
Said layers, and then removing Sufficient of the bonding 
resin to establish filter porosity, for allowing gas flow 
through the filter. 

31. The method of claim 30 wherein the bonding resin 
consists essentially of thermoplastic resin, and including 
reforming the media composite to Selected shape and heat 
ing the reformed media composite to cause the composite to 
maintain Said Selected shape. 

32. The method of claim 30 wherein the bonding resin is 
thermosetting. 

33. The method of claim 30 wherein an additional layer is 
positioned to face the first layer, and consists of a non-woven 
fiber backer. 


