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This application is a continuation-in-part of our copend-
ing application Serial No. 265,550, filed March 15, 1963,
and now abandoned.

The present invention relates generally to well screens,
and, more particularly, to a well screen which is substan-
tially immune to clogging during insertion into the ground.

In the past, various types of well screens have been
used for filtering fine particles out of liquid materials
which are to be extracted from the ground. There is an
extremely wide variety of such filters or screens which
may be utilized. In all of these devices, however, at-
tempts have constantly been made to prevent, as far as
possible, clogging of the openings in the filter or screen,
since this reduces the capacity or volume which may be
extracted from the ground and thus impairs efficiency.

‘When such filters or screens become clogged to the ex-
tent that they hamper proper operation, it then becomes
necessary to remove them from the ground and clean
them or replace them and then insert them back into
the ground. This removal and insertion back into the
ground of the screen and the liguid conveying pipe is an
expensive and time-consuming operation and, therefore,
the prior art has sought to prevent clogging as much as
possible.

One prior art screen invented by E. E. Johnson is dis-
closed in U.S. Patent No. 2,046,459. Briefly, this device
includes a perforated pipe which is surrounded by wire
which is helically wound thereabout, this wire having a
cross section which is generally wedge-shaped. This
construction provides what may be termed a self-cleaning
feature in that a V-shaped slot is formed between coils
and the wider portion of this slot faces the interior of the
tube. Thus, any foreign particles which are sufficiently
small to pass through the smaller section of this slot will
pass fully through the slot and will not be bound or
caught therein since the slot widens inwardly. In this
respect it must be noted that many of the particles and
granules are not perfectly round but are of odd shapes,
and if the slots were of constant width, the tumbling or
turning action which these particles undergo would cause
at least some of them to become bound or engaged within
the slots. However, the expanding V-design prevents this
and, therefore, this type of screen is self-cleaning and
to a large extent reduces clogging during extraction of
lignid from the ground.

However, the capacity of liquid flow through such a
screen as well as other prior art screens when inserted into
the ground, is somewhat disappointing since it has been
found that the capacity is not as high as is expected from
a screen of this type of construction. Such expected ca-
pacity is found both by calculation and above the ground
testing. This problem of the difference in expected and
actual capacity has persisted for quite some time.

After much testing and experimentation, we have de-
termined that the reason for the inconsistency in the
capacity of flow which is expected and that which is ac-
tually obtained is due to clogging of the screen during
the time it is being inserted into the ground, and thus upon
initial operation the screen is already at least partially
clogged. This thus accounts for the difference between the
expected capacity through the screen and the capacity
which is provided after insertion into the ground.

Further analysis revealed that the outer surface of the
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screen was so arranged that upon engagement of the
outer surface with the interior of an opening drilled into
the ground, dirt and grit and granules and the like will
clog the openings of the filter because of the nature of
these outer surfaces. It should be noted that even though
an opening drilled in the ground is considerably larger
in diameter than the pipe or screen which is to be in-
serted into the ground, it is practically impossible to in-
sert such a tube into the ground without it contacting the
interior walls of the opening and thus providing clogging
of these portions of the filter which do contact the ground.

Also, in well screens of the type wound with wire
there are a great many difficulties involved in attaching
the wire in a neat, uniform and strong manner so that
it will, in its final form, be free of external projections.
Such screens in the past have been subject to rust, rot and
electrolysis.

With these defects of the prior art in mind, it is a main
object of this invention to provide a well screen which
provides a greater capacity of flow therethrough than
the prior art.

Another object of this invention is to provide a well
screen which provides a capacity of flow therethrough
when inserted into the ground which is substantially the
same as that which is provided before insertion into the
ground.

A further object of the present invention is to provide
a device of the character described which will not become
clogged during its insertion into the ground.

Still another object is to provide a construction wherein
the wire is very firmly attached in place.

Still a further object is to provide a construction where-
in the gauge or slot is uniform.

Yet another object is to provide a screen which is en-
tirely rustproof, rotproof and elctrolysis-proof.

These objects and others ancillary thereto are accom-
plished according to preferred embodiments of the in-
vention wherein a perforated tube is provided having out-
wardly extending ribs and a band which is wound about
the ribs in helical fashion. The band is generally wedge-
shaped in cross section and the outer surface of the band
has sharp opposite edges between which the surface is
convex.

Additional objects and advantages of the present inven-
tion will become apparent upon consideration of the fol-
lowing description when taken in conjunction with the
accompanying drawings in which:

FIGURE 1 is a horizontal sectional view through a
section of a well screen comprising the present invention.

FIGURE 2 is a vertical sectional view taken substan-
tially along the plane defined by reference line 2—2 of
FIGURE 1 and illustrating other details of the invention.

FIGURE 3 is a diagrammatic view showing two adja-
cent loops of the screen.

FiGURE 4 is a view similar to FIGURE 3 showing
another type of screen wire.

FIGURE 5 is a diagrammatic view showing the con-
nection of the wire of FIGURE 4 to a rib.

Since we had determined that known well screens are
partially clogged after they have been installed, we delved
further into this aspect of the problem and found that this
is due to the fact that the flat type of wire covering is
used and when lowering this into a drilled hole, which is
usually lined with fine sands and clay and possibly drill-
ing mud which is of the consistency of dairy cream, it is
impossible to center and set in place 30 to 150 feet of pipe
without touching the walls of the holes.

The present invention thus provides for convex surfaces
on the band which is wrapped around the tube to form
the screen so that the outer surface of the screen is undu-
lated. The manner in which the present invention provides
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this beneficial feature will now be explained. In the
process of smoothing rough cement which has just been
poured, one stroke with a trowel edge raised above the
surface and moved in the direction of travel will ievel the
high spots of the cement. Now, if this same trowel is
provided with a series of slots disposed at a 90° angle
from the intended stroke, and this trowel is then used
to smooth cement, the fine sand and cement will immedi-
ately clog the slots of the trowel. In a similar manner,
certain well screens of the prior art were similar to the
hypothetical slotted trowe! and therefore become clogged
when inserted into the ground.

The present invention is provided with a rounded or
convex surface which eliminates the clogging process
since each coil surface acts as its own little narrow trowel
when the screen is installed. Thus, the slots in the screen
are substantially free of sands and fine clays after the
screen is installed. The reason for this is that the rounded
or convex surface tends to smooth the fine sands so that
they will not enter the narrow portions of the slots. How-
ever, wire having a fully rounded cross section is net suit-
able either, for particles may still, to some extent at least,
move along the rounded surface and enter the slots. But,
with the present invention, any fine grains or particles
which do roll along the convex surface and move towards
the slots will be generally prevented from entering the
slots due to the opposite sharp edges on each side of the
slots which tend to be discriminating and which, during
movement with respect to the sands, tend to prevent the
engagement of particles in the slots, and they therefore
move on to the next coil and move along the ¢convex sur-
face thereof. In this manner, particles are prevented
from clogging the slots during insertion of the pipe into
the ground.

With more particular reference to the drawings, the
figures illustrate a tube 10 which is surrounded by a screen
or filter element 12.

The tube is constructed of a cylindrical member or
body portion 14 having a hollow interior 16 for carrying
the liquid to the discharge pipe so that such liquid may be
raised to ground level. A plurality of longitudinally ex-
tending, parallel, and circumferentially spaced ribs or
underbars 18 are provided on the outer surface of cylinder
14. If desired, these ribs 18 may taper slightly outwardly
when viewed in cross section as illustrated in FIGURE 1.
The entire tube, that is the cylinder 14 as well as ribs
18, is constructed of polyvinylchloride. Furthermore,
a plurality of openings 20 are formed through the wall of
cylinder 14 and at portions thereof disposed between ad-
jacent ribs 18. These openings 2¢ extiend through the
pipe for the entire length thereof so that chambers 22.
which are formed between the adjacent ribs and the outer
surface of cylinder 14 are in communication with the in-
terior 16 of the cylinder.

The screen or filtering means 12 is formed of a long
strip or band of relatively thin material which is wound
about the tube 10 so as to be engaged upon the. outer sur-
faces of the ribs 18. One type of strip 24 which is shown
in detail in FIGURE 3, is generally wedge-shaped in cross
section and thus has a flat inner surface 26 which en-
pages the outer surfaces of ribs 18, inclined side surfaces
28 to define the wedge, and an outer convex surface 3.
The opposite edges 32 of convex surface 30 are relatively
sharp.

The strip 24 is coiled about the tube 19 and engages the
ribs 18 in such a manner that there is a slight and substan-
tially uniform spacing between the facing sharp edges 32
of adjacent coils. This forms V-shaped slots 34 between
adjacent coils and such slots expand inwardly. Further-
more, the coiling of strip material 24 about the tube teands
to partially enclose the otherwise open. side of cham-
bers 22,

The strip 24 which defines the screen coil is also con-
structed of polyvinylchloride. This plastic screen wire is
chemically welded or bonded onto the ribs and this has
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been accomplished in a particilarly beneficial manner by
using a chemical bonding material of tetrahydrofuran and
a filler of Geon 103 EP made by the B. F. Goodrich
Chemical Comipany and which is closely related to poly-
vinylchloride. Geon 103 EP is siixed with the tetrahy-
drofuran using 15% by volume of the former. The Vis-
cosity of the material can be adjusted to the desires and
exigencies of the situation by using a solvent such as meth-
ylethylketone. This chemical mixture is then placed into
a vat and the tube 19 placed onto a rotating wheel so that
the outer surfaces of the ribs 18 have this liquid applied
thereto. Furthermore, at the same time, the strip material
24 is tensioned and wound about the tube 10 in such a
manner that spaces are provided between the sharp edges
32 which spaces or slots are substantially uniform about
the entire tube. Within three to five seconds the screen is
welded to the tube. The chemical welding agent is ap-
plied to the ribs or underbars two or three rounds or turns
prior to the application of the plastic wire.

Another type of wire 24° of similar construction to wire
24 is shown in more detail in FIGURES 4 and 5. This
wire too is coiled about tube 10 and is wrapped over the
ribs 18 is a manner which provides a slight albeit uniform
spacing between the facing sharp edges 32’ of adjacent
turns or coils. However, instead of the flat inner surface
26, a concave inner surface 14 is provided and is vital in
keeping the gauge or slot uniform. This curve actually
serves a three-fold purpose.

First, it cradles the liquid tetrahydrofuran which is
placed onto the wire about one half a second before the
wire comes into contact with ribs 18.

Second, since the bottom corners 42 extend outwardly
furthermost and make first contact with the ribs 18, and
since the tetrahydrofuran has a softening tendency on the
polyvinylchloride, the tetrahydrofuran is placed in the
center of the groove, allowing the edges or corners to re-
main dry. The tetrahydrofuran has been placed on ribs
18 about four to five seconds befere and since it has
softened the ribs 18 when contact is made with sharp
corners 42, they sink into the softened ribs 18 to a depth
of about .001”. Surprisingly, although this may not seem
like much, it is sufficient to prevent the wire from slid-
ing out of place. A spacer for different size slots is placed
where the strip or wire first makes contact with the ribs,
one side being against the previous round of wire.

Third, after the above constructional method is per-
formed, a screen is provided with the spiral wrapping of
wire completed and without projections which previously
in this art has been formed. This important reason for
avoiding these projections is set forth in detail above,

The process described above provides what may be
thought of as “chemical welding.,” During the first 10 to
12 seconds after the tetrahydrofuran and 103 EP are ap-
plied to a surface of polyvinylchloride, it has an oily or
greasy appearance. Two pieces placed together will slip
and slide as if they were greasy. After a period of about
10 to 12 seconds, the surfaces begin to become tacky or
sticky like glue. Within five to eight minutes the joint is
firm, comsidering the. temperature and humidity. One
reason for the rapid set-up time is the high rate of evap-
oration and penetration of the chemicals.

The chemical welding provides a connection of the ele-
ments of very great strength. The attachment can not
properly be considered a glued one. It is rather a strong
weld provided chemically.

Since the entire screen is made of polyvinylchloride, it
is rustproof, rotproof, and electrolysis-proof. “Electroly-
sis” of, for example, metal well screens or screens used
in combination with metal, become corroded and clogged
with crustation while in the ground. This can occur even
with an all stainless steel well screen.

The screen thus formed is utilized in a manner which
is well known and therefore need not be described in
detail. However, it should be noted that the V-shaped
slots 34 which are provided aid in filtering out impuri--
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ties which are found in ground water. The V-nature of
the slots allows impurities which pass through the nar-
rower sides of the slots to pass all the way therethrough
since the impurities turn and tumble and if the slots were
of uniform dimensions then turning impurities could be-
come lodged against the sides of the slots since such im-
purities may be larger in one dimension than in another.
However, with the inwardly expanding slot this is ob-
viated to a great extent. The widths of the slots of dif-
ferent screens differ depending upon location and the type
of ground into which the well is to be formed. In some
locations a 0.002 inch slot can be used while in other loca-
tions a 0.010 or 0.012 inch slot may be used and the size
of the slot depends on the size of the grains of sand or
gravel into which the pipe is to be embedded.

The wedge-shape is not only needed to provide the V-
slot but also because of the sharp edges which are there-
by formed since these are needed and accordingly a cir-
cular cross section wire would not be suitable for the
purpose. If a round cross section wire were to be used,
there would be slow progression of the curve toward the
slot and there would be round surfaces coming together
where the two circles are closest together and thus no
abrupt corner would be formed. A salient feature of the
present invention is the abrupt corners since they assure
successful operation of the device by providing a cleaning
or filtering element which does not clog. On the other
hand, if circular wire is used, the edges are round so that
dirt can slide between the two during installation of the
pipe since the discrimination against clogging particles
entering the slot which is provided by the abrupt corners
by the present invention will not be provided when round
wires are used and during insertion into the ground, sand
and gravel and the like can pass through the slots and
clog it.

The present invention thus prevents clogging of the
slots during the insertion into the ground. However,
wedge-shaped wires having flat outer surfaces will become
clogged as the surfaces move against the ground down-
wardly into their proper position and they will become
clogged in a similar manner as the hypothetical slotted
trowel, mentioned above. Accordingly, the convex sur-
faces of the present invention provide for proper insertion
of the pipe into the ground and it has been found that
such pipe when inserted into the ground provides a greater
capacity than previously and does not become clogged dur-
ing insertion and before operation thereof.

FIGURES 1 to 3 of the drawings indicate various di-
mensions @ through &k and in one practical embodiment
of the invention which has been constructed, these dimen-
sions, mostly to the nearest 342 in. are as follows:

(l=%2 in,

b=%9 In.

c=%2 in.

d=0.002-0.012 in.

e=25/32 in.

f=%2 in.

&=1742—23% in.

h=%2 in.

i=%9 in,

j=3%2 in. at small end of taper and 744 in. at wide end.
=104, in.

In this embodiment the tube and screen are polyvinyl-
chloride.

In a practical embodiment of the form shown in FIG-
URES 4 and 5, the dimensions were generally similar
and j was approximately .015 in.

It should be noted that no portions of the turns of wire
24 or 24’ are in contact with each other. Thus the slot

etween adjacent turns is uniform and uninterrupted. In
one prior art arrangement the wire sides are provided
with projections which abut against the adjacent turn.
However, those projections create a loss of over 13 per-
cent of slot space and thus decrease water flow through

10

15

20

25

30

Co
[%78

40

45

60

65

70

6
the screen despite the fact that the slot is the most im-
portant part of any screen.

This at least in part explains why, in actual operation,
the well screen of the present invention delivers more
gallons per minute for a particular size and at a partic-
ular price, than any other well screen on the market today.

It will be understood that the above description of the
present invention is susceptible to various modifications,
changes and adaptations, and the same are intended to
be comprehended within the meaning and range of equiv
alents of the appended claims.

What is claimed is:

1. A self-cleaning water well screen which is substan-
tially immune to clogging during insertion into the ground,
said water well screen comprising, in combination: an
elongate tube of synthetic material having a body portion
and a plurality of parallel longitudinally extending and
circumferentially spaced imperforate ribs projecting out-
wardly from said body portion, generally open chambers
bounded by adjacent ribs and the outer surface of said
body portion between adjacent ribs, said body portion
being provided between adjacent ribs with a plurality of
openings arranged along the length of said body portion
to place said chambers into communication with the in-
erior of said body portion; and filtering means including
a strip of material forming a plurality of slightly spaced
apart turns encircling said tube and engaging said ribs
thereby partially to close the exterior boundary of said
chambers and forming between the adjacent turns a con-
tinuous slot through which water may pass, said strip
being generally wedge-shaped in cross section and includ-
ing outer and inner surfaces joined by inclined side walls,
the inner surface of said strip being the narrowest por-
tion thereof, said inner surface engaging said ribs there-
by to render the slot V-shaped and to provide self-clean-
ing filtering slots, said strip having relatively sharp op-
posite outer edges defined by said inclined side walls and
the outer surface thereof, said outer surface being convex
between said outer edges to provide an undulated outer
surface thereby to prevent clogging of said filtering means
during insertion of the well screen into the ground, the
inner and rib-engaging surface of said strip being slightly
concave to define with said inclined side walls sharp op-
posite inner edges along the inner surface thereof, said
sharp opposite inner edges being embedded in said ribs
to maintain the turns of said strip in spaced relationship
from one another.

2. A screen as defined in claim ¥ wherein said tube and
said filtering means are polyvinylchloride.

3. A screen as defined in claim 2 wherein said filtering
means are welded to said ribs.

4. In a self-cleaning water well screen including an
elongate tube and a plurality of parallel longitudinally
extending and circumferentially spaced ribs projected out-
wardly therefrom, the tube having a plurality of openings
formed therethrough along the length thereof, filtering
means including a plurality of slightly spaced apart coils
encircling the tube and engaged about the ribs, the ma-
terial defining the coils being generally wedge-shaped in
cross section and including outer and inner surfaces
joined by inclined side walls, the inner surface of said
strip being the narrowest portion thereof, said inner sur-
face engaging said ribs and thereby defining a continuous
V-shaped slot, the improvement wherein said coils have
relatively sharp opposite inner and outer edges defined by
said inclined side walls and the inner and outer surfaces,
said outer surface being convex between said outer edges
to provide an undulated outer surface thereby to prevent
clogging of the filtering means during insertion of the
well screen into the ground, said inner surface being con-
cave between said inner edges, and said inner edges be-
ing embedded in said ribs to maintain said coils in spaced
relationship from one another.

5. A self-cleaning water well screen which is substan-
tially immune to clogging during insertion into the ground,
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said water well screen comprising, in combination: elon-
gate tube means of synthetic material having a body with
a smooth outer surface, said body including: a plurality
of parallel longitudinally extending and circumferentially
spaced imperforate ribs on the outer surface thereof, gen-
erally open chambers bounded by adjacent ribs and the
outer surface of said body between adjacent ribs, said
body being provided with a plurality of openings arranged
along the length of said body to place said chambers into
communication with the interior of said body; and filter-
ing means including a strip- of material forming a plu-
rality of slightly spaced apart turns encircling said tube to
form coils and engaging said ribs thereby partially to close
the exterior boundary of said chambers, said strip being
free of protuberances to form between the adjacent turns
a continuous slot through which water may pass, said strip
being generally wedge-shaped in cross section and includ-
ing outer and inner surfaces joined by inclined side walls,
the inner surface of said strip being the narrowest por-
tion thereof, said inner surface engaging said ribs thereby
to render the slot V-shaped to provide self-cleaning fiiter-
ing slots, said strip having relatively sharp opposite outer
edges defined by said inclined side walls and the outer
surface thereof, which outer edges are spaced outwardly
from the outermost surface of the ribs, the outer surface
of the strip being convex between said outer edges to pro-
vide an undulated outer surface thereby to prevent clog-
ging of said filtering means during insertion of the well
screen into- the ground, the inner and rib-engaging sur-
face of said strip being slightly concave to define with
said inclined side walls sharp opposite inner edges along
the inner surface thereof, said sharp opposite inner edges
being embedded in said ribs to maintain the turns of said
strip in spaced relationship from:one another.
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6. Tn a self-cleaning water well screen including an
elongate tube and -a plurality of parallel, longitudinally
extending and circumferentially spaced ribs projecting out-
wardly therefrom, the tube having a plurality of openings
formed therethrough along the length thereof, filtering

-means including a plurality of slightly spaced apart coils

encircling the tube and engaged about the ribs, the mate-
rial defining the coils being generally wedge-shaped in
cross section and including outer and inner surfaces joined
by inclined side walls, the inner surface of said coils be-
ing the narrowest portion thereof, said inner surface en-
gaging said ribs and thereby defining a continuous V-
shaped slot, the improvement wherein said coils have rel-
atively sharp opposite inner edges defined by said inclined
side walls and the inner surface, said inner surface being
concave between said inner edges, and said inner edges
being embedded in said ribs to maintain said coils in
spaced relationship from one another.
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