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Our invention relates to filters and to the method of .

making the same.

More particularly our invention relates to an improved
type of liquid filter especially adapted for filtering the.
gasoline in a motor-vehicle fuel tank.

A principal object of our invention is to provide an
improved: filter- for substantially removing all foreign
matter from liquid passing-through the filter.

Another objeet of our invention is to provide a new
and novel type of filter which i§ particularly adapted
to separate gasoline from  a mixture of gasoline and
water,

A further object of eur invention is to- provide am.
improved filter- which may have its porosity. conveniently
and: accurately predetermined in accordance- with: the
rate of filtering- desired and size of particles to- be sepa~
rated fromr a fiuid.

Another object of our invention is to- provide an im-
proved filter which is capable: of a selficleaning action
during its normal operation. ’

Still a further object of our invention is to. provide
a new- and novel method of constructing- our improved:
filter.

Another object of our invention is to- provide: a- pla-
rality of layers of resinous fabric material in. a filter of
this kind which are securely-held together with the -warp:
and woof of respective layers in a. selected: orientation:
by spaced integrally fused bonds of the. material of the:
fabric.

Othier objects and- advantages: will: become: more- appar-

ent frem the following description of one: embadiment: 4:

of our invention, reference being had: to- the accompany--
ing drawings ih- which:

Fig: 1 is a side elevational- view of a. metor vehicle
fuel tank having a portion broken away- to- more- clearly.
show: the invention.

Fig. 2 is a plan view of our improved:filter member:

Rig. 3 is a transverse sectional view taken on the: line:
3—3 of Fig. 2.

Fig. 4 is an elevational view partly in section: illistrat-

ing a process for bonding together: the resinous fabric: :

layers-of the improved filter. member.

Fig. 5 is a fragmentary, enlarged: view of the- filament
construction: of the-plastic cloth utilized in:our invention.

Fig. 6 is a fragmentary enlarged view, similar to-Fig; 5:
showing the-plastic cleth-after it-has been pressed:tospre-
determine its. porosity.

Fig. 7 is a sectional view taken on.the line 77 of
Fig: 1. .

In the drawings there is shewn a conventional: fuel
tank 10.which is generally mounted at tlie rear end: of
the motor vehicle but is shown unmounted in the: draw-
ings for the purpose of simplicity. TFhe fuel: tank 19:is
provided: with an. cutlet: tube. 11 for conveying- the: fluid:
fuel: from the tank under the action: of- a- conventional;
vehicle: fusl pump. The: outlet tube 11 is provided; at:
its. inpermest. end with- a. filter- helder or. casing 12. and.
is, supported: by 2. small bracket, 13. mounted. on. the
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fioor of the tank. The filter casing 12 comprises an
inverted: sheet metal cup 40 having a sleeve 41 adjacent
the inner surface of its peripheral wall. Disposed over
the open end of the casing 12 is a filter member, gener-
ally designated by the numeral 14, which is seated upon
the outer end of the sleeve 41. The marginal side wall
portions 42 of the casing 12 are crimped over the perim-
eter of the filter member so-as to sealingly clamp the edge
portions eof the filter member between the sleeve 4T
and the edge portions 42 of the casing.

The: filter member 14 is made of sheets of plastic cloth
or fabric molded together at predetermined points. There
is shown in the drawings, having reference more particu-
larly: to Fig:. 3, three layers or plies 18; 19 and 20 of
plastic cloth, the outer edge portions thereof being fused
together in a circular pattern at the location designated
by the numeral 15 in order to rigidify the filter' member
structure at the locations where it is clampingly en-
gaged between the end of the sleeve 41 and the crimped
margin 42 of the casing 12. This fused: ring also serves
to fix the layers of plastic fiber together. Similarly, as
shawn in Fig. 2, the three plies of plastic cloth are fused
together at Jocations 16-and 17, the former approximating
the: center of' the- plies, the latter locations 17 forming
small: dots dispersed generally around the center loca-
tien: 6. It may be readily seen that the layers er plies
of’ the- plastic. eloth- must be bonded together to prevent
separation. of the plies to- assure-maximum and: uniformly
consistent filtering: action.

Althiough various: types- of plastic materials may be
used to- form: our improved plastic filter, the fellowing
synthetic resinous materials have been found very satis~
factory: vinyl chloride and/or vinylidene chloride, vinyl
chloride acetate; polyethylene and polytetrafiuoroethyl-
ene: The filter may be constructed of multi-layers of
fabrie- woven: from filaments. extruded from the: foregoing;
plastic and: other plastic materials. The filaments of
plastic material are generally circular in cross-section
when the: plies: are-made. However; due to-the pliability:
of plastic: material and its: ability: to take & penmanent
set. after being subjected to heat and pressure, the plies
may: be press: polished; ‘hot rolled or calendered’ either
before-or after they-are:assembled to reduce the porosity.
thereof to a predetermined value: Although this step. is:
not: shown. in. the drawings;, any conventional method
may: be-used. to. exert: pressure on the filaments to- spread
them outin.the plane of the fabric and to thereby increase:
theit effective. filtering: capacity: Fig: 5 is: a magnified
view of a,plastic ply such: as: 18; 19:or 20 having vertical

i+ threads: or filaments 100 and Horizontal threads or fila-

ments: 101: with: opening 102:between: them. Fig. 5 repre-
sents. the filaments as originally woven whereas Fig. 6
represents the: filaments after they: have been: pressed: by
Hot:rolling;. hot: pressing;. caléndéring-or-some other:simi--
lar proeess. The size:of: the: opening 182, as: shown in
Fig. 6; may be: varied: in. accordance with. the filter re-
quirements.desited: It may be seen that the.effective fila-
ment: dimensions: will: vary in- accordance with. the: appli-
cation: for which the filter member is: designed: For
filtering: dirt:and water from gasoline, the following:fabric
canstruction Has been:found satisfactory:

Count=92'x 40 picked per inch;
Warp=.010inch;

Fill=.010. inch;,

Weight=16 0z. per.sq. yard;
Weéave==8 end.twill.

As: previously- mentioned: in this: specification;, the: fila~
ments. 109; 101 which.are-woven-to provide the-filter plies
18, 19;, 20 axe: each. formed: from. plastic material: by. an:
extrusion, process. Fromr a. consideration. ofs Figs. 5 and-
& which are enlarged, magnified views. of a fiagmentary,
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portion of one of the filter plies, it will be noted that the
exterior surfaces of these filter ply filaments 100, 101 and
100’, 101’ are perfectly smooth. That is, they are not
grooved or ribbed as would be the case if these individual
filaments were formed by twisting together a plurality of
separate filament strands. Due to the filaments 100, 101
and 100’, 101’ being perfectly smooth along their exte-
rior surfaces there is no possibility of leakage of the filter-
able fluid through the filter ply by passage of the fluid
through grooved depressions or channels formed on the
filament exterior surfaces. Due to the plastic type of
material used for the filaments, there is no fluid absorption
by the filaments and thus all fluid passing through a filter
formed in accordance with this invention passes through
the relatively small openings 102’ between the several
filaments 100, 101,

While it has been known that mono-filaments are stiffer
than filaments formed by twisting together several thin
filament strands, still, this does not present a problem in

the construction of this particular filter cloth for it will o

be noted from Figs. 5 and 6, and from the description
relating thereto, that the extruded filaments 100, 101 are
woven so that the openings 192 (see Fig. 5) are initially
larger than the final relatively small size openings 102’
(see Fig. 6). However, after weaving of the filter ply
from the single strand, smooth surfaced filaments 100, 101
as shown in Fig. 5, then the filter ply is rolled or pressed
so as to deform the filaments 100, 101 to the flattened
final form shown in Fig. 6. As a result of the method of
fabrication of this filter ply, single strand, smooth sur-
faced filaments may be used to readily form a filter that
will only permit fluid to pass therethrough by penetration
of the openings between the filfer strands, and will pre-
vent fluid penetration through or lengthwise of the fila-
ments. .

In constructing the filter member 14, the fabric is
first pressed as heretofore set forth to predetermine the
size of the opening between the filaments and then three
plies of the fabric, such as 18, 19 and 20 are piled one
on top of the other, the warp direction of the center ply
19 being turned approximately 90° from the warp direc-
tion of the outside plies 18 and 20. The angle which the

center ply is turned may vary with the type of filter : ..

action required by the filter member 14 and more than
three plies may be used if the nature of the fluid to be
filtered necessitates it. It should be noted, of course, that
only two plies of the plastic cloth may be used, one warp
direction being turned relative to the other, without
departing from the scope of our invention. Similarly,
a single ply of plastic fabric may be utilized as a filter
by pressing the filaments of the fabric until the fabric
has obtained a desired porosity and by fusing the fila-
ments together at predetermined locations to form a
sealing surface on the ply for cooperation with the filter
holder. )

In Fig. 4, of the drawing, is illustrated a dielectric
process for simultaneously fusing together the marginal
portions 15 of the plastic fabric ply as well as the areas
16 and 17 thereof. This is accomplished by placing the
plies of plastic material between two dielectric sealing
platters 21 and 22 and fusing them together preferably
under pressure by dielectric heating as shown in Fig. 4,
it being understood that the platter 21 is brought into
engagement with the upper ply of the stack.. A typical
design of the apparatus used for performing the dielectric
heating is shown in Fig. 4 wherein 23 indicates an elec-
tronic oscillator connected by wires 24 and 25 to the
platters 21 and 22, respectively. The platter 21 is pro-
vided with an integral ring portion 26 which cooperates
with a ring portion 27 on the platter 22 to form the
fused ring at the location 15 on the filter member 14.
The platter 21 is also provided with a cylindrical projec
tion 28 which cooperates with a cylindrical projection
29 on the platter 22 for providing the fused dot at the
location 16 on the filter. Similarly, the platter 21 is
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provided with a plurality of projections 30 which coop-
erate with projections 31 on the platter 22 by forming the
fused dots indicated at 17 on the filter member 14. It
may be readily seen that once the dielectric heating is
finished, the three plies of plastic cloth will be fused
together as more clearly shown in Fig, 3. The operating
values of the oscillator 23 may be varied in accordance
with desired results but at frequency of 17 megacycles at
1400 volts at a time of 36 seconds has been found to be
very satisfactory in the making of a filter for use in a
gasoline tank. By employing dielectric heating in
fusing together the plies and forming the fused ring 15, it
is not necessary to rely upon conduction or convection
of heat from the exterior to the interior of the assembly
for dielectric heating uniformly simultaneously and
directly all the selected portions of the assembly through-
out its thickness. It is therefore not necessary to apply
excessive heat on the outer plies in order to heat the
inner plies at the selected locations.

The plastic fabric formed of a plurality of plies of
plastic cloth as herein disclosed may be of any desired
shape and if desired, the plastic material on the outside
of the fused ring at 15 may be trimmed from the filter
member 14. It should be noted, however, that a circular
ring as at 15 has been shown herein for illustrative pur-
poses only and any fused design may be used without
departing from the scope of this invention.

It has been found that this improved filter is non-
catalytic to gum forming gasolines. The materials pro-
posed are resistant to the action of aromatic fuels and
the aliphatics, methyl and ethyl alcohol, and any other
chemical compounds and solvents with which gasoline
may ordinarily be found to be contaminated. This filter
will successfully remove dirt or foreign particles of any
size as well as thread, lint or other filaments commonly
found in fuel systems and it will also separate gasoline
from a mixture of gascline and water.

By using the method of bonding as herein disclosed,

" the porosity of only a small portion of the filter is affected.
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Due to the flexibility of the filter member 14, it is self-
cleaning because when the surface becomes clogged with
dust, mud, or other deposit, the differential pressure
across the filter will increase and the filter member will
flex due to the suction of the pump. The foreign mate-
rial will be dislodged and prevent the formation of an
obstructing caked deposit on the filter member.

The filaments or threads from which the plastic fabric
is woven may comprise thermosetting resins such as
phenol formaldehyde resin, urea formaldehyde resin, and
other thermosetting compounds. In this case, however, it
is preferable to weave the fabric while the plastic fila-
ments are in semi-cured state and fuse the plies together
at the areas indicated at 15, 16 and 17 in the foregoing
manner by dielectric heat and pressure. The remaining
portions of the plies may remain in their semi-cured state
or may be finally cured subsequently in an oven.

Although dielectric heating is the only method shown
and described, it should be borne in mind that other
methods such as sewing, clipping, stapling, or clamping
may be used to maintain the plies of fabric in an assem-
bled relationship without departing from the spirit of
our invention.

While we have illustrated and described but one em-
bodiment of our invention, it is to be understood that
such is for the purpose. of illustration only, and it is
contemplated that those skilled in the art may modify
certain details without departing from the scope of the
invention as defined in the claims appended hereto.

We claim: )
A filter element adapted to be mounted in an encircling
support comprising a plurality of superimposed plastic
plies woven from extruded filaments of synthetic resinous

- ‘material, each ply comprising interwoven warp and fill

75

threads which are each smooth surfaced, filaments that
are initially loosely interwoven to provide relatively large
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openings between the threads and subsequently com-
pressed and spread out throughout their lengths to pro-
vide relatively small filtering openings between the
threads suitable for the separation of liquids of differing
physical properties, said plies having the warp direction
of one ply at an angle to the warp direction of an adja-
cent ply with said superimposed plies being adhered
together at the center of their filter area and at a plurality
of other points located at spaced intervals throughout
the filter area of the element.
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