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ABSTRACT GE THE DSCLOSURE 

Method of making filter media from a fabric having 
first and second sets of crossing filaments in which ad 
jacent filaments of one set of filaments are joined at con 
tacting portions thereof, and in which the filaments of 
the other set of fi?aments are removed from the fabric. 

The present application is a division of my application 
Ser. No. 437,452, filed Mar. 5, 1965. 
The present invention relates to method of making 

filter media. 
Itis known that a filter media may be made by combin 

ing two or more fabrics as, for example, first and second 
fabrics, each of which is composed of a first set of sub 
stantially parallel filaments, and a second set of substan 
tially parallel filaments extending transversely of the fila 
ments of the first sets, and of which the filaments of the 
first sets are more easily destructible than the filaments of 
the second sets. Such first and second fabrics may be dis 
posed in superimposed relation with their second sets of 
filaments in crossing relation, the crossing portions joined 
to each other, as by sintering, and then destroying the 
first sets of filaments of the first and second fabrics to 
thus provide a filter media composed of the filaments of 
the second sets in crossing and joined relation prowiding 
mesh openings therebetween. 
A filter media fabricated as aforenoted is satisfactory 

for many filtering purposes but has some limitations in 
that regard in that the mesh openings are normal to the 
axes of the weft or filler filaments and elongated small di 
ameter foreign material and particles by impact against 
the surface of the filter media may frequently pass there 
through. Also such known filter media are expensive to 
fabricate by reason of the need of at least two fabrics with 
filaments of each thereof being destroyed to provide the 
end filter media. 

An. object of the present invention is to provide a 
method of making a filter media from a single fabric com 
ponent. 
The foregoing object may be achieved by forming a 

fabric of first and second sets of filaments extending in 
crossing relation with respect to each other, such as a 
plurality of weft or filler filaments arranged in contacting 
relation in their lengthwise direction, and a plurality of 
warp filaments. The weft or filler filaments may then be 
joined at their contacting portions, for example, by pres 
ently known expedients such as by adhesives, sintering, 
brazing, or welding. Thereafier, the warp filaments may 
be removed such as by dissolwing, waporizing or melting 
the same, or removing them by mechanical means to pro 
wide a filter media composed of the joined weft or filler 
filaments. Thereafter, if desired, the filter media thus 
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2 
formed may be calendered or otherwise flattened by fur 
ther sintering or bonding to reduce the size of opening 
and create a stronger bond at the joined portions of the 
weftor filler filaments. 
The above and other objects and advantages of the in 

vention will appear from the following detailed descrip 
tion of a preferred embodiment of the invention. 
Now in order to acquaint those skilled in the art with 

the manner of practicing the present invention, there is 
described below a preferred embodiment of the inven 
tion. 
The single figure of the drawing shows a filter media 

on a greatly enlarged scale of and constructed in accord 
ance with the present invention. 

In accordance with the present invention it is proposed 
to form a filter media from a fabric defined by a first set 
or plurality of first filaments extending in the same length 
wise direction, such as weft or filler filaments, in which 
the successive or adjacent filaments of the first set have 
portions thereof in contacting relation, suchas by abutting 
each other at portions of the lengths thereof and/or be 
ing disposed in laterally overlapping relation, and a sec 
ond set or plurality of Second filaments extending in the 
same lengthwise direction in spaced apart relation with 
respect to each other, such as warp filaments, and with 
the warp and weft filaments being in crossing relation. 
Typically, in the art a Dutch weave, either plain or 
twilled, may be suitably employed in the present inven 
tion although it will be understood that the weft or filler 
filaments and warp filaments need not necessarily be 
woven, it being suitable for the present invention to have 
first and second sets of such filaments in crossing rela 
tion. 
A typical plain Dutch weave cloth suitable for practic 

ing the present invention may, by way of example, be of 
100 x 700 mesh embodying 004 inch diameter patented 
or amnealed carbon steel warp wires, and 0016 inch di 
ameter type 304 stainless steel weft or filler wires. Such 
fabric may then be sintered to join the contacting portions 
of successive oradjacent weft or filler wires to each other 
and to join the crossing portion of the weft or filler wires 
and the warp wires. Thereafter, the warp wires may be re 
moved, as by leaching, leaving anassemblyor filter media 
composed of the weftor filler wires in joined relation with 
mesh openings therebetween. If desired, the assemblythus 
formed may again be sintered to increase the bond 
strength between the joined weft or filler wires. 
More specifically, in carrying out the method of the 

present invention, a fabric as above described and in 
preparation for sintering of the assembly, is preferably 
cleaned and placed in a muffie of a sintering furnace. 
The fabric may then be sintered at 1900° F. for 2 hours 
in the environment of a reducing atmosphere of dried 
hydrogen maintained in the mufle of the sintering fur 
nace. Such amuffie may, for example, be made of Inconel 
and in that event the fabric may be supported on prefired 
fire brick to prewent its sintering to the mufie. After 
sintering as above described, the fabric may then be posi 
tioned in a section of the mufie extending from the fur 
nace and cooled in the hydrogen atmosphere to prewent 
scaling on removing of the fabric into room air. There 
after, the warp wires may be removed by leaching in 
the typical example above noted in a 30% nitric acid 
solution at 170° F. for about 1 minute or until all the 
warp wires are dissolved. Preferably, and again after 
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rinsing and drying, the assembly of the joined weft or 
filler elements may again be placed in a sintering furnace 
and heated for 2 hours at 2200° F. This Second sintering 
step increases the bond strength between the weft or 
filler wires by increasing the diffusion of the contacting 
portions of the wires with each other. It should be 
observed that the Second higher sintering temperature 
should not be used in the first sintering step as it may 
well cause undesirable diffusion between the warp and 
weft or filler wires. Again, after the second sintering step 
and cooling in the manner above described, a completed 
filter media according to the invention is provided. 

In the above specific example, the filter media thus 
formed retained 92% of particles in a range of 45–50 
microns contained in the filuid passed through the filter 
as determined by a Coulter Particle Counter. Substan 
tially the same values apply to filtering characteristics of 
Dutch weave fabric as above described and prior to 
processing in accordance with the method of the inven 
tion. However, and as established in comparative tests 
between an unprocessed Dutch weave fabric, namely one 
which was subjected to the first described sintering oper 
ation but unleached, and a second processed sample of 
such Dutch weave fabric which was sinter?d and leached 
im accordance with the above described method of the 
invention, it was found in filtering fluid media containing 
particles as small as 15 microns that in the unprocessed 
fabric there is a decrease in the number of particles in 
the filtrate in the size range of 15 microns whereas in the 
processed fabric there is no decrease in particle size 
between: 30–35 microns. Thus particles in a range of 15 
microns are retained in the unprocessed fabric which in 
short time would impede filtering of fluid passing there 
through. In the processed fabric more uniform mesh 
opening is provided as illustrated by the foregoing com 
parative tests. 

In further comparative tests of the foregoing processed 
and unprocessed Dutch weave fabrics the flow rate of 
the processed fabric was considerably enhanced. At a 
pressure drop of .15 p.s.i. the flow rate of the processed 
fabric ran 350 gallons per minute as against 180 gallons 
per minute for the unprocessed fabric. At 1 p.s. i. dif 
ferential the flow rate for the processed fabric was 1000 
gallons per minute against 650 gallons per minute for 
the unprocessed fabric. Thus, at a pressure drop of .15 
p.s.i. the flow rate is increased 85% and at a pressure 
drop of 1 p.s.i. the flow rate improves by 54%. 
From the foregoing it was observed that the particle 

retention characteristics of the processed fabric has not 
been altered to any great extent by removal of the warp i 
wires but rather, in fact, had resulted in improvement 
because of the Smaller range of particle size retention. 
Further, by reason of the decrease in pressure drop of 
the processed fabric the filter media may be used for a 
longer period of time or the filter media may be made of 
smaller area for miniaturization of a filtering system as 
well as prowiding a highly efficient filter media at less 
cost. In filter media made according to the method of 
the present invention the mesh openings are not normal 
to the axes of the weft or filler wires and hence are effec 
tive in retaining elongated small diameter foreign mate 
rial from passing through the filter media as well as 
retaining particles which would normally pass through 
the filter media by impact. 

Also, in practicing the aforedescribed process embody 
ing the second sintering step, the filler or weft wires are 
pressed together into substantially a common plane thus 
decreasing the size of opening and in one instance was 
instrumental in reducing the particle size retention from 
40 microns to 20 microns. 

In addition to the foregoing and after the above dis 
cussed second sintering Step the joined weft or filler 
filaments, if desired, may be calendered or pressed, and 
them sintered for a third time for purposes of increasing 
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4. 
the strength of the filter media by providing more and 
larger areas of contact of the weft or filler filaments. 

Referring to the drawing, there is shown somewhat 
diagrammatically and on a greatly cnlarged Scale a fi?ter 
media made im accordance with the method of the present 
invention. The filter media indicated at i is defined essen 
tially by a plurality of filler or weft wires 2 through 7 
lying in successive adjoining parallel planes perpendicular 
to the face of the filter media and extending in the length 
wise directions of the wires. Each of the wires 2 through 
7 are of substantial?y sinusoidal or serpentine configura 
tion in their lengthwise directions. Alternate wires, such 
as wires 2, 4 and 6, are positioned 180° out of phase 
with the wires 3, 5 and 7 and adjacent wires at their 
crossing contacting portions or nodes, as indicated at 0, 
are fused or joined to each other to provide an integrated 
filter media of the Several wires 1 through 7 forming 
mesh openings as aforedescribed. 

It will be understood that the foregoing described 
method concerns one preferrcd embodiment of the inven 
tion but it will be understood that the filler or weft wires 
could be secured to each other in other ways than sinter 
ing such as by adhesives, brazing or welding and that the 
warp wires could be removed by waporizing, meiting or 
by mechanical means rather than by dissolwing as above 
specifically described. Further, the materials used for the 
warp and weft or filler filaments may be selected com 
patible with the steps employed for bonding the weft or 
filler filaments and for the selective removal of the warp 
filaments as may be dictated by the chemical and phys 
ical characteristics desired in the finished filter media. 
Thus, the warp and weft and filler filaments could in 
clude any of many metals, plastics, textile fibers or fiber 
glass orother Suitable materials capable of beingarranged 
to forma fabric of the nature above described. 
While there has been disclosed a preferred embodiment 

of the invention, it will be understood that warious modi 
fications and rearrangements may be made therein with 
out departing from the spirit and scope of the invention. 
The invention claimed is: 
1. The method of making a filter media having paral 

lel weft filaments only consisting essentially of the steps 
of forming a single fabric of a plurality of first weft fila 
ments extending in the same lengthwise direction and 
arranged with portions thereof in contacting relation, and 
a plurality of Second warp filaments extending in the 
same lengthwise direction and in crossing relation with 
respect to Said first weft filaments, joining said first weft 
filaments at the contacting portions thereof, and remov 
ing said second warp filaments. 

2. The method of claim 1 in which said warp filaments 
are of material more easily destructible than the material 
of Said weft filaments. 

3. The method of claim 2 in which the contacting por 
tions of Said weft filaments are joined by sintering, and 
again sintering Said weft filaments following removal of 
said warp filament. 

4. The method of claim 2 in which said wefts are of 
stainless Steel, and said warps are of carbon steel, and in 
which said wefts are joined at their contacting portions 
by sintering. *. 

5. The method of claim 4 in which said warps are re 
moved by leaching. 

6. The method of claim 5 im which said wefts are sin 
tered. 

7. The method of claim 5 in which said sintering is 
carried out at 1900° F. for two hours in a reducing at 
mosphere, and said leaching is effected in a 30% nitric 
acid Solution at 170° F. 

8. The method of claim 7 in which said joined weft 
filaments are sintered at 2200° F. for two, hours. 

9. The method of making a filter media having paral 
lel weft filaments only consisting essentially of the steps 
of forming a single fabric of a plurality of metallic weft 
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filaments in successive contacting relation at portions of 
the lengths thereof, and a plurality of metallic warp fila 
ments disposed in spaced apart relation with respect to 
each other, said warp filaments being of metal more easily 
destructible than the metal of said weft filaments, joining 
the contacting portions of said weft filaments by sintering, 
destroying said warp filaments leaving an assembly com 
posed of Said joined weft filaments, again sintering said, 
assembly, calendering said assembly, and again sintering 
said assembly. 

2499,977 
2,619,438 
3,049,796 
3,061,912 
3,123446 
3,268990 

5 

6 
References Cited 

UNITED, 
3/1950 
11/1952 
8/1962 
11/1962 
3/1964 
8/1966 

STATES PATENTS 
Scott ------------- 29-423 X 
Varian et al. ------ 29–423 X 
Pall ------------ 29–163.5 X 
Kalii ------------- 29–163.5 
Wheeler --------| 29–163.5 X 
Adler ------------ 29-419 X 

10 THOMAS H. EAGER, Primary Examiner. 


