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Abstract of the Disclosure

A coiled well screen includes an elongated and
flexible tubular member wound in the shape of a coil.
The tubular screen member may include support rods
disposed cylindrically and extending in the axial
direction and wire means to form slits of a
predetermined width. The coiled screen may further
include ah elongated and flexible perforated tube formed

with openings at a predetermined interval.
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Title of the Invention

OW

Coiled Well Screen

Background of the Invention

W

This invention relates to a well screen suitable
for use in wells including for oil, gas, water and
pollution remediation wells.

Many types of screens and filtering devices are

known in the art that are designed to exclude sand and

other solids from fluids and gases produced from oil

- gas, water:; and pollution remediation wells while

'supporting subterranean geological formation. These

devices are often used with filter aids, such as gravel

and/or sand, which are either incorporated within the
device or separately placed surrounding the device.

Wire wrapped screens and prepacked screens are
examples of devices used inside a drilled ‘hole. 'The
drilled hole may be left open or may have a casing Or

liner cemented and perforated prior to positioning such

a device. Openings in such screens may be designed to
stop, or bridge undesirable solids contained in fluids
Or gases.

Screens and well liners are often surrounded by
filter aids. The filter aids consist commonly of
gravel. Wwhen used with filter aids or gravel, the
openings in the screens'and liners are designed to stop,

or bridge, the filter aid and the filter aid is designed
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to stop or bridge the undesirable solids contained 1in
the produced fluids or gases.

As shown in Fig. 17, screen units a of conventional
well screens usually consistwof léngths (joints) of
from 5 to 10 meters with short lengths 0of blank (non-

screen) pipe at each end. The purposes of the

short lengths of blank pipe b at each end are (1) to
provide a means of connecting the joints together at a
well site and (2) to facilitate holding each screen
joint in a well-head as the joints are assembled for
lowering into the well.

The 1length of blank sections at the ends of each
joint of screen must be long ehoﬂgh to allow for threads
required for connecting the joints, and must be long

enough to allow room to hang each joint from the top of

-a rig provided about the well-head in the well-head

while Jjoints are connected together. The total blank
length is commonly 0.5 to 1 meter, after two joints have
been connected together.

A screen consisting o0of screen units which are
connected together is commonly lowered from the rig, and
centrallized, in a well bore to a‘position adjacent to a
fluid or gas productive subterranian formation,
wherefrom the fluid or gas can flow radially through the

screen. The. screen prevents entrance of undesirable
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solid particles and allows flow of fluid or gas inside
the screen to be produced to the surface.

A problem common to the conventional well screens
is that it consumes much time and 1labor to connect
adjacent screen units a together at a well site and
lower the connected screen units a into the well.

For improving efficiency of production of oil from
an o0il well, there is an increasing tendency to
producing o0il from high angle well which is deviating
from the vertical by 45 degrees to 90 degrees plus by
passing a well screen into this high angle well. The
length of a screen in such a high angle well often
reaches 2,000 m or over and in a well using such a very
long screen, the work for connecting screen units
one after another at a well site causes a serious
problem.

Another problem arising from a high angle wellbore
is that gravel is not packed uniformly due to existence
of the blank portion in the screen.

Gravel 1is normally packed most tightly 1in a
location in an annulus between the screen and the
wellbore where fluid carring the gravel circulates
through the screen. Therefore, gravel cannot be packed
so tightly in an annulus about the blank portion as in
an annulus about the screen portion. In a vertical

wellbore, gravel can be packed to some degree about the
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blank portion due to gravity but, in a high angle
wellbore, as shown in Fig. 18, gravel h moves toward the
bottom side of a wellbore w due to gravity and cannot be
packed in a space about a blank portion b, so that a

space i which is not packed with gravel is generated in
the vicinity of the blank portion b.

Gravel in the screen/wellbore annulus can then
shift and slump after the well is put on production and
this can form voids or unpacked annulus areas. Annulus
areas where gravel is not tightly packed form paths for
undesirable sand or solids from an unconsolidated sand
formation to enter the wellbore and erode the screen,

clog the screen openings, and/or to fill the inside of

the wellbore with unwanted solids.

U.S. Patent No. 4,945,991, Jones, L.G., "Methods
for Gravel Packing Wells" discloses a screen with
substantially rectangular perforated shunt tubes

attached to the outside of a screen longitudinally over
the entire length of the screen, and connected between
all sectional lengths.of screens attached together to
provide flow paths for the gravel laden fluid to flow
into and pack voids or unpacked areas of the
screen/wellbore annulus. This device allows the

gravel/fluid slurry to enter and flow thrdugh multiple
flow paths near or above the screen and to thereafter

floaw both down the screen/wellbore annulus or down one
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or more of the appendaged perforated shunt tubes.
Dehydration of the slurry in the perforated shunt tubes

18 inhibited by combination of limi ted area of

perforations in the tubes and by the flow of gravel
slurry down the screen/wellbore annulus, thuga gravel

slurry in the perforated shunt tubes is much less likgly

to be dehydrated and is most likely to flow continuously
through the shunt tubes until it reaches the vicinity of
a portion of the screen/wellbore annulus that 1is void of
gravel or is not fully packed with gravel, then the
gravel slurry 1in the perforated shunt tubes will flow
into the inadequately gravel packed annulus.

A problem with U.S. Patent No. 4,945,991 is that it

tékes much time and labor to agssemble this device at a

into the well. Further, it i1s very difficult to Lift
this device from the well-bore in the event that the

device 1is caught in the well or because it requires

repair. It is also a very troublesome work to connect
respective adjacent shunt tubes while assembling the
screeen and lowering it into the well. Furtehrmore, the
blank portions at ends of each screen unit a has no

screen through which fluid can flow during packing of

gravel or after start of production in the well.

In another known device, a well screen has a slurry flow path
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in thch, for eliminating the disadvantage of the above
described United States patent, a plurality of gravel
suppiy tuees ere provided inside of a screen wire and
slurry supply openings communicating these supply tubes

with the outside of the screen are formed. o
This device, however, has not solved the above

described problem that it takes'much-time and labor to

connect adjacent screen units and shunt tubes.

In another known device, a well screen comprises support
rods disposed in the circumferential direction of each
connecting portion of a screen unit and extending in the
axial direction of the screen unit and a wire wound
aboﬁt the outeide surface of these support rods with
slits of a predetermined  width, with opening being
formed 1in the connecting portion for permitting flow of
fluid between the outside and inside of the screen unit.
This well screen enabies gravel to.be packed efficiently
over the entire range of the annulus of a well. In this
well screen also, however, the prbblem of consumption of
enormous time and labor in joining of adjacent screen
units has remained unsettled.

It is, therefore, an object of the invention to
provide a well screen capable of reducing time and labor
for connecting screen units at a well Site and lowering

the connected screen units into a well.




10

15

20

25

2144014

1t is another object of the invention to provide a
well screen which will enable gravel to be packed
efficiently in the entire range of an annulus between
the screen and the well without consuming much time and
labor for connecting adjacent screen units.

[t is another object of the invention to provide a
well screen having a structure which facilitates
manufacturing of a well screen achieving the above
described objects and a method for manufacturing such
screen.

Other objects and features of the invention will

become apparent from the description made below.

Summary of the Invention

A well screen achieving the first object of the
invention comprises an elongated and flexible tubul ar
screen member wound in the form of a coil.

According to the invention, the well screen can be
installed in a well by only unwinding the coiled screen
continuously from the <coil and lowering the unwound
screen into the well. Troublesome work for connecting
screen units together such as screwing of of an end
portion of a succeeding screen unit to an end portion of
a preceding screen can be obviated so that work time for
installing a well screen is remarkably saved. Besides,

a rig which was indispensable for conhecting adjacent

W A e B, e e 3 0
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screen units becomes unnecessary with resulting benefit
of saving of costs for installing a well.

In one aspect of the invention, the tubular screen
member comprises support means disposed «cylindrically
and extending in the axial direction of~the screén, and
wire meaﬂs disposed on tHe outér periphery o0f the
support means to form slits of a predetermined width.

In one aspect of the invention for achieving the
first énd.second object of the invention, the support
means comprise support rods disposed at a predetermined
interval in the circumferential direction of the screen
and extending in the axial direction of the séreen over
the entire length thereof and the wire means comprises a
wire wound spirally on the outer periphery of the

support rods.

5

According to this aspect of the 1invention, since
there is no blank portion for connecting the screen
units together in the screen, gravel can be packed most
efficiently over the entire range of the annulus between
the screen and wellbore.

In another aspect of the invention, +the tubular
screen member comprises a plurality of screen-units each
of which comprises. support rods disposed at a
predetermined interval in the circumferential direction
of' the screen and extending in the axial direction of

the screen, a wire wound spirally on the outer periphery
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of the support fods to from slits of a predetermined
width, and a pair of end rings to which ends of the
support rods are fixed and ad jacent ones of these screen
units are connected together at the end rings.

In another aspect of the invention, the tubular
screen member comprises a pluralitf of screen units each
of which comprises a support rod wound spirally to form
a predetermined pitch, wires arranged in parallel in the
circumferential direction to form slits of a
predetermined width and extending 1in the axial
direction, and a pair of end rings to which ends of the

support rod are fixed and adjacent ones 0of these screen

In' another aspect of the invention for achieving
the first to third objects of }he invention, the tubular
screen member comprises a sheet in the form of a belt
consisting of elongated support rods arranged in
parallel at a predetermined interval and wires in the
form of rods which are arranged in a direction crossing
the support rods and welded to the support rods, said
sheet being bent and rounded spirally in such a manner
that one side edge of the sheet in the longitudinal
direction of the sheet abuts against and is welded to
the other side edge of the sheet.

According to this aspect of the invention, a coiled

well screen of a large length can be produced by
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employing a relatively small screen production line

without requiring a huge and long production line.

In another aspect of the invention, a coiled "well
screen achieving the first object of the invention
comprises an elongated and fleXible perforated tube
formed with openings at a predetefmined interval and a
tubular screen member provided on the outer periphery
thereaof, the perforated tube and the tubular screen
member being wound in the shape of a coil.

The tubular screen member may consist of a wire
wound spirally on the outer periphery of the perforated
tube to form slits of a predetermined width.

The elongated perforated tube may consist of a
perforated metal sheet which is bent spirally in such a
manner that a side edge of }he metal sheet in the
longitudinal direction abuts against and is welded to
the other side edge of the metal sheet.

In one aspect of the invention, the tubular screen
member comprises a sheet in the form of a belt
consisting of elongated support rods arranged in
parallel at a predetermined interval and wires in the
form of rods which are arranged in a direction crossing
the éupport rods and welded to the support rods, said
sheet being wound spirally on the outer periphery of the
perforated tube in such a manner that one side edge of

the sheet in the longitudinal direction of the sheet
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abuts against and is welded to the other side edge of
the Sheet.

In one aspect of the-invention, the tubular screen
member comprises a sheet in the form of a belt
consisting of elongated support rods arranged in
parallel at a predetermined intefval and wires in the
form of rods which are arranged in a direction crossing
the support rods and welded to the support rods, said
sheet being wound spirally on the outer periphery of the
perforated tube in such a manner that one side edge of
the sheet in the longitudinal direction of the sheet
abuts against and is welded to the other side edge of
the sheet.

In another aspect of the invention, the metal sheet
has projectiohs extending in tPe lbngitudinal direction
at a predetermined 1interval and the tubular screen
member consists 0of wires in the form of rods which ';re
arranged in a direction crossing the projections to form
slits of a predetermined width and welded to these
projections.

By forming the perforated tube and/or tubular
screen member with a sheet in the form of a belt and
bending and winding this sheet spirally and, when
necessary, causing one side edge of the sheet 1in the
longitudinal direction to abut against and to be welded

to the other side edge of the sheet, a screen of any
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desired length can be manufactured by using only a
relatively small production line.

In another aspect of the invention, the tubular
screen member comprises wires arranged in parallel on
the periphery of the perforated tube to form slits of a
predetermined width and extending in the axial direction
of the screen and a support rod wound at a predetefmined
pitch about the outer periphery of the wires.

Preferred embodiments will be described below with

reference to the accompanying drawings.

Brief Description of the Drawings

‘Mw

In the accompanying drawings,

Fig. 1 is a perspective view showing an embodiment
of a coiled well screen according to the invention;

Fig. 2 is a partial se?tional view of the same

embodiment;

Fig. 3 1is a partial sectional view of another

embodiment of the invention,

Figs. 4 A and 4B are views showing another
embodiment of the invention in which Fig. 4A is a front
view and Fig. 4B is a side view;

Fig. 5 is a perspective view showing a sheet in the
form of a Belt used in another embodiment of the
invention;

Fig. 6 is a perspective view showing a tubular

screen member used in the same embodiment;
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Fig. 7 is a perspective view showing a method for
produéing the sheet 0f the same embodiment;

‘ Figs. 8A and 8B are views showing another
embodiment of the invention in which Fig. 8A is a side
view and Fig. 8B is a front view;

Figs. 9A and 9B are views showing another

embodiment of the invention in which Fig. 9A is a front

view and Fig. 9B is a side view,;

Fig. 10 is a partial sectional view showing another
embodiment of the invention;

Fig. 11 is a partial sectional view showing another
embodiment of the invention;

Fig. 12 is a diagram schematically showing a method
for producing the screen of Fig. 10;

Fig. 13 1is a.diagram schepatically showing a method
for producing another embodiment 0of the well screen;

Fig. 14 is a perspective view schematically showing

a method for producing a perforated tube used in another

embodiment of the well screen;

Fig. 15 is a perspective view schematically showing
a method for produc¢ing the embodiment of Fig. 14;

Fig. 16 is a perspective view showing another
embodiment of the invention;

Fig. 17 1is a view showing a conventional well
screen; and

Fig. 18 is a view showing a state of packing of
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arising in the case where the conventional

is used.
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Description o0f Preferred Embodiments

Fig. 1 shows a perspective view schematically
showing the ™Dbasic concept of the coiled well screen
acéording to the invention.

5 Iﬁ the embodiment of Fig. 1, a coiled screen 1l is
made of screen units 2 of a necesgary number which are
made of flexible materials such as steel rods and wire
and, as shown in the partial sectional view 0of Fig. 2,
are welded to adjacent screen units at end rings 3. The

10 screen units 2 thus connected together constitutes an
elongated tubular screen member 4 which is wound in the
shape of a coil about a drum 5.

Each screen unit 2 includes, as shown in Fig. 2,
support rods 6 extending in the axial direction of the

15 screen unit 2 and arranged. cylindrically in the
circumferential direction at a predetermined interval,
a wedge wire 8 wound about the outer periphery of 'ihe
support rods 6 to form - a spiral slit 7 of a
predetermined width and a pair of end rings G:provided at

20 either end of the screen unit 2 to which ends of the
support rods 6 are fixed. The screen units 2 of a
necessary number are prepared and one screen unit 2 and
a succeeding screen unit 2 are welded together at the
adja¢ent end rings 3 to form an integral tubular screen.

25 Thus, the all of the required screen units. 2 are

successively connected in series and a completed portion




10

15

20

25

2144014

0of the screen is successively wound on the drum 5 to
form the coiled screen 1 wound on the drum 5.

It is necessary for each screen unit 2 to Dbe
flexible and elastically deformable to the extent that
it can be wound on the drum 5. The materials and size
of the support rods 6 and the wife 8 are selected 1in
accordance with such requirements. As the materials of
the support rods 6 and the wire 8, carbon steel,
stainless steel and nickel steel, for example, are
suitable in their flexibility and strength.

Fig. 3 shows another embodiment of the invention.
In this and subsequent embodiments, the same component
parts as those of Figs. 1 and 2 are designated by the
same reference characters and detailed description will
be omitted.

In the embodiment shown in Fig. 3, each screen unit
9 includes a support rod 9 which is wound spirally to
form a predetermined pitch, axially extending wires 10
which are arranged in the circumferential direction in
parallel to one another on the outer periphery of the
support rod 9 to form slits of a predetermihed width.
These screen units 2 are welded together at end rings 3
and a completed portion of successively wound on a drum
5 in the same manner as in the embodiment of Fig. 2 to

form a coiled screen wound on the drum 5.

Fig. 4A is a front view of another embodiment of

vvvvvvv T LA, S o
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the 1invention and Fig. 4B is a side view of the same

embodiment.

This embodiment is suitable for a coiled well
screen of a relatively small entire length. This screen
‘s made of cylindrically arranged support rods 6 which
are continuous and jointless over.the entire length of
the coiled screen and a wire 8 wound on the outer
periphery of the support rods 6 to form a spiral slit
8a. This embodiment is different from the embodiment of
Figs, 1 and 2 aﬁd the embodiment of Fig. 3 in that it
has no blank portion in the form of the end rings 3. 3
where welding 1s necessary. This embodiment therefore

has the benefit that, when it has been installed in a

well, gravel can be packed efficiently over the entire
annulus between the screen and the wellbore. In this
embodiment, however, it is not possible to wind this

screen up on the drum b successively upon completion of
welding of one screen unit 2 to another as in the

embodiments of Figs. 1 to 3. Instead, it requires a
long production site in the manufacturing plant. For
example, support rods 6 having length of several tens
meters are held at their starting end by a holding chuck
slidably disposed in the production site and the wire 8
s wound about these support rods 6 and welded to the
support rods 6 at a stationary welding station while the

support rods 6 are rotated about the axis of the screen
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and are pulled and moved by the holding chuck which
slides in the produétion site. After completing welding

of the wire 8 on the support rods 6 for a certain

length, the holding chuck is released and moved back to .

the start point to hold the support rods 6 neaf a start
point of next welding. Then, .the welding work is
resumed while the holding chuck pulls the support rods
6. During this subsequent welding work, it is necessary
to support self-rotating end portions of the support
rods 6 in which the welding of the wire &8 has been
completed. In this manner, it 1is possible to
manufacture a screen of several tens meter. In a case
where it is necessary to produce a screen having the
entire length of several hundred meters or several
thousand méters, it is practicglly impossible to provide
a jig which extends to such a length. In producing. a
screen having such a large length, therefore, 1t wilI:be
more practical to employ the method o0of manufacturing
according to which, as shown in Figs. 1 to 3, the screen
units 2 are connected successively and Qound
successivley on the drum upon connecting.

Figs. 5 to 7 show another embodiment of the
invnetion. Fig. b is a perspective view sowing a belt-
like sheet consisting of support rods and wires, Fig. 6
is a perSpective view showing a tubular screen member

formed by bending this belt-like sheet spirally, and
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Fig. / is a perspective view showing the manner of
producing the belt-like sheet.

In this embodiment, a tubular screen member 4
consists of a belt-like sheet 14 which includes

elongated support rods 11 arranged in parallel at a
predetermined interval and rod~like wires 13 which are
arranged in a direction crossing the support rods 11 to
form slits 12 of a predetermined width and welded to
these support rods 11. This belt-like sheet 14 is bent

and rounded spirally in such a manner that one side edge

14a of the sheet 14 in the longitudinal direction abuts
against and is welded to the other side edge 14b of the
sheet 14.

For manufacturing the sheet 14, as shown in Fig. 7
for example, wedge wires to form support rods 11 are
unwound from a drum 15 and these wedge wires are
adjusted in their interval by a combing member 16 to a
predetermined interval. Rod-like wedge wire to form
wires 13 are placed one by one on the'sliding support
rods 11 at a predetermined interval so that the
projecting portion of each rod-1ike wire 13 abuts
against the projecting portion of each support rod 11
and the support rods 11 and the rod-like wires 13 are
welded together at their abutting points. The belt-1like

sheet thus completed is wound on a drum (not shown) in

the form of a coil.
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In this embodiment, a coiled screen can be produced
by unwinding the belt-like sheet 14 consisting of the
support rods 11 and the wires 13 from a drum and bending
and rounding this belt-like sheet 14 spirally to form-
the tubular screen member 4 by abutting and welding the
side edge 14a with the side edge 14b and finally winding
this tubular screen member 4 on a drum. Therefore, a
long production line equivalent to the entire length of
this screen is not required but a screen of any desired
length can be produced by employing a relatively small
screen production line. Moreover, since the coiled

screen produced continuously in this manner has no blank

tubular portion for welding adjacent screen units, gravel

can be packed efficiently over the entire length of the
annulus between the.screen and.the wellbore. '

Fig. 8A is a side view 0of another embodiment of the
invention and Fig. 8B is a front view thereof. '

In this embodiment, a coiled well screen includes
an elongated and flexXxible perforated tube 18 made of
carbon steel or the like material and formed with
openings 17 at a predetermined interval and a wire 20
wound on the outer periphery of the perforated tube 18
to form a spiral slit 19 of a predetermined width.

Fig. 9A 1is a front view of anpther embodiment of
the inveﬁtion and Fig. 9B is a side view thereof.

In this embodiment, a coiled well screen includes
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an elongated perforated tube 18 similar to the tube 18
of Figs. 8A and 8B formed with openings 17, support rods
21 arranged on the outer periphery of the perforated
tube 18 at a predetermined interval in the
circumferential direction and extending in the axial
direction, and a wire 20 wound sﬁirally on the outer
periphery of the support rods 21 to form a spiral slit
19 of a predetermined width. These support rods 21 and
the wire 20 constitute a tubular flexible member 4.

Conversely to the embodiment of Figs. 9A and 98B,
a2 tubular flexible member 4 may be made of a support rod
wound spirally at a predetermined pitch and axially
extending wires arranged on the outer periphery of the
spiral support rod at a predetermined interval in the
circumferential direction.

Since the coiled well screens of Figs. 8 and 9 are
made by covering a continuous and jointless tubular
screen member on a perforated tube, these screens have
the advantage that there are no blank tube portion in
the screen but, on the other hand, in production, the
elongated perforated tube 18 which 1is of the same length
as the entire length of the screen‘must be linearly
disposed in the same manner as the embodiment of Fig. 4
so that this screen is suitable for a coiled well screen

of a relatively small length.

Fig. 10 shows another embodiment of the invention.
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In this embodiment, a coiled well screen includes,
as in the embodiments of Figs. 8 and 9, an elongated

perforated tube 18 formed with openings 17 and screen

units 2 of the same structure as the screen unit 2 of

Fig. 2 fitted on the perforated tube 18. The screen
units 2 are welded together at adjacent end rings 3.
For producing this screen, as shown in Fig. 12, the
perforated tube 18 is unwound from a drum 24, the screen

units 2 are successively fitted on the perforated tube

18a and the adjacent end rings 3 of the screen units 2 are

welded together.

Fig. 11 shows another embodiment of the invention.

In this embodiment, a coiled well screen includes
an elongated perforated tube 18 0f the same structure as
the perforated tube'18 of Fig.. 10 and screen units 2 of
the same structure as the screen unit 2 of Fig. 3 fitted
on the perforated tube 18. Adjacent end rings of 'ihe
screen units 2 are welded together.

Fig. 13 schematically shows a method for
manufacturing another embodiment of the coiled well
screen according to the invention.

In this embodiment, a coiled well screen 1is
produced by unwinding an elongated perforated tube 18
formed with openings 17 and wound on a drum 24 and
spirally winding on the outer periphery of the

perforated tube 18 a belt-like sheet 14 o0of the same




10

15

20

25

2144014

structure as the belt-like sheet 14 of Fig. B unwound
from a drum 26. 1f necessary, the side edge 14a of the

belt-like sheet 14 may be welded to the side edge 14b

thereof. The well screen 1 thus formed is wound on a
drum 27.

Figs. 14 and 15 show anothér embodiment of the
invention. Fig. 14 1is a perspective view showing a

method for producing a perforated tube only and Fig. 195
is a perspective view showing a method for producing a
coiled well screen. In this embodiment, an elongated
perforated tube 32 on which a tubular screen member 30

is wound is made, as shown in Fig. 14, by unwinding a

belt-like metal plate 35 made of, e.g., carbon steel and

formed with openings 34 from a drum 33 and winding this
metal plate 35 spirally in su?h a manner that one side
edge 35a in the longitudinal direction abuts against and
is welded to the other side edge 3bb.

The tubular screen member 30 consists of a belt-
like sheet 39 which is made, as shown in Fig. 15, ot
support rods 36 arranged in parallel at a predetermined
interval and elongated wires 38 arranged in a direction
crossing the support rods 36 to form slits 37 of a
predetermined width and welded to these support rods 36.

The screen is composed of the perforated tube 33 and the

belt-like sheet 39 wound spirally on the outer periphery

of the perforated tube 32.
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For producing this screen 1, as shown in Fig. 15,
the belt-like metal plate 35 wound on the drum 33 1s
unwound and bent spirally so that the both side edges
abut each other and are welded together and the
perforated tube 32 is thereby formed. In the meanwhile,
the belt-like sheet 39 is unwound from the drum 40 and
wound spirally on the outer periphery of the just formed
perforated tube 32 with some delay from forming of the
perforated tube 32. Thus the tubular screen member 30
is formed. If necessary, one side edge of the tubular
screen member 30 may be welded to the other side edge

thereof.

Fig. 16 is a perspective view showing another
embodiment of the invention.

In this embodiment, a pe1t~like metal plate 42
constituting a perforated tube is formed with openings
48 and also with projections 43 arranged at a
predetermined interval and extending in the longitudinal
direction. A tubular screen member 44 consists of rod-
like wires 46 arranged in a direction crossing these

projections 43 to form slits 45 of a predetermined width

and welded to these projections 43.

A coiled well screen can be produced by bending
this belt-like metal plate 42 spirally in such a manner
that one side edge thereof abuts against and 1s welded

to the other side edge thereof and winding the formed
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screen on a drum (not shown) .

According to this embodiment, since the projections
43 can be formed simul taneously with forming of the
openings 48 in the forming process of the bglt-like
metal plate 42, support rods of a tubular screen member
can be omitted and the manufacturiﬁg process thefeby can

be curtailed. Besides, a very strong screen structure

can be obtained. ‘

In the embodiment of Fig. 13, the belt-1like shéet
14 is made by arranging the rod-like wires 13 on the
elongated support rods 11. The belt-like sheet 14 18
not limited to this structure. For example, a belt-1ike
sheet may be made by arranging short support rods 1in
parallel' at a predetermined interval and arranging
elongated wires 1in a direction crossing these support
rods and welding the wires with the support rods at

their crossing points.

Ag materials of the tubular screen member used for

the coiled well screen according to the invention,
materials other than those described above may be used.

For example, a multi-layer composite screen may be

used for this purpose. This screen includes filters of

a plurality of layers superposed one upon another, each

filter of said plurality of layers comprising wires of a

substantially triangular or trapezoidal cross section
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arranged in parallel to one another with a continuous
slit of a substantially V-shaped Cross section widening
increasingly inwardly from the surface of the screen
being formed between respective ad jacent wires, the
wires of one filter of the respective adjacent (filters
crossing the wires of the otﬁer filter and the
respective adjacent filters are fixed to each other at
crossing points of the wires of the respective filters.
The belt-like sheet is not limited to a slit wire
screen but other screen member such as an expanded metal

sheet, slitted metal sheet and meshed-wire may be also

be used for the belt-like sheet.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE PROPERTY
OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A coiled well screen comprising an elongated and flexible

tubular screen member wound 1n the shape of a coil, said
tubular screen member comprising a support rod or rods disposed
cylindrically and extending in the axial direction of the

screen, and wedge-wire disposed on the outer periphery of the
support rod or rods to form slits of a predetermined width.

2. A well screen as defined in claim 1 wherein the tubular
screen member comprises a plurality of screen units each of
which comprises support rods disposed at a predetermined
interval in the circumferential direction of the screen and
extending in the axial direction of the screen, a wire wound
spirally on the outer periphery of the support rods to form a
slit of a predetermined width, and a pair of end rings to which

ends of the support rods are fixed and adjacent ones of these

screen units are connected together at the end rings.

3. A well screen as defined in claim 1 wherein the tubular
screen member comprises a plurality of screen units each of
which comprises a support rod wound spirally to form a
predetermined pitch, wires arranged 1n parallel 1in the
circumferential direction to form slits of a predetermined
width and extending in the axial direction, and a pair of end
rings to which ends of the support rod are fixed and adjacent
ones of these screen units are connected together at the end

rings.

4. A well screen as defined in claim 1, wherein the tubular
screen member comprises a sheet 1n the form of a belt
consisting of elongated support rods arranged in parallel at
a predetermined interval and wires in the form of rods which

are arranged in a direction crossing the support rods and
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welded to the support rods, said sheet being bent and rounded
spirally in such a manner that one side edge of the sheet in
the longitudinal direction of the sheet abuts against and is
welded to the other side edge of the sheet. |

5. A coil well screen comprising an elongated and flexible
perforated tube formed with openings at a predetermined
interval and a tubular screen member provided on the periphery
thereof, the perforated tube and the tubular screen member

being wound in the shape of a coil.

6. A well screen as defined in claim 5, wherein the tubular
screen member consists of a wire wound spirally on the outer
periphery of the perforated tube to form a slit of a
predetermined width.

7. A well screen as defined in claim 5, wherein the tubular
screen member comprises support means disposed cylindrically
and extending in the axial direction of the screen, and wire
means disposed on the outer periphery of the support means to

form slits of a predetermined width.

8. A well screen as defined in claim 7, wherein the support
means comprise support rods disposed at a predetermined
interval in the circumferential direction of the screen and
extending in the axial direction of the screen over the entire
length thereof and the wire means comprises a wire wound

spirally on the outer periphery of the support rods.

9. A well screen as defined in claim 7, wherein the support

means comprises a support rod wound spirally to form a

predetermined pitch over the entire length of the screen and

the wire means comprises wires arranged in parallel in the

circumferential direction to form slits of a predetermined

width and extending in the axial direction.
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10. A well screen as defined in claim 7, wherein the tubular
screen member comprises a plurality of screen units each of
which comprises support rods disposed at a predetermined
interval in the circumferential direction of the screen and
extending in the axial direction of the screen, a wire wound
spirally on the outer periphery of the support rods to form a
slit of a predetermined width, and a pair of end rings to which
ends of the support rods are fixed and adjacent ones of these

screen units are connected together at the end rings.

11. A well screen as defined in claim 7, wherein the tubular
screen member comprises a plurality of screen units each of
which comprises a support rod wound spirally to form a
predetermined pitch, wires arranged in parallel 1in the
circumferential direction to form slits of a predetermined
width and extending in the axial direction, and a pair of end
rings to which ends of the support rod are fixed and adjacent

ones of these screen units are connected together at the end

rings.

12. A well screen as defined in claim 7, wherein the tubular
screen member comprises a sheet 1n the form of a belt
consisting of elongated support rods arranged in parallel at
a predetermined interval and wires in the form of rods which
are arranged in a direction crossing the support rods and
welded to the support rods, said sheet being wound spirally on
the outer periphery of the perforated tube in such a manner
that one side edge of the sheet in the longitudinal direction

of the sheet abuts against and is welded to the other side edge
of the sheet.

13. A well screen as defined in claim 5, wherein the elongated
perforated tube consists of a perforated metal sheet which 1is
bent spirally in such a manner that a side edge of the metal
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sheet in the longitudinal direction abuts against and 1s welded
to the other side edge of the metal sheet.

14. A well screen as defined in claim 7 wherein the tubular
screen member comprises a sheet in the form of a belt
consisting of elongated support rods arranged 1in parallel at
a predetermined interval and elongated wires which are arranged
in a direction crossing the support rods and welded to the
support rods, said sheet being bent and rounded spirally in
such a manner that one side edge of the sheet 1in the
longitudinal direction of the sheet abuts against and is welded
to the other side edge of the sheet.

15. A well screen as defined in claim 13 wherein the tubular
screen member comprises a sheet 1in the form of a belt
consisting of elongated support rods arranged 1in parallel at
a predetermined interval and wires which are arranged in a
direction crossing the support rods and welded to the support
rods, said sheet being wound spirally on the outer periphery
of the perforated tube in such a manner that one side edge of
the sheet in the longitudinal direction of the sheet abuts
against and is welded to the other side edge of the sheet.

16. A well screen as defined in claim 13, wherein the tubular
screen member comprises a sheet 1in the form of a belt
consisting of elongated support rods arranged in parallel at
a predetermined interval and wires in the form of rods which
are arranged in a direction crossing the support rods and
welded to the support rods, said sheet being wound spirally on
the outer periphery of the perforated tube in such a manner
that one side edge of the sheet in the longitudinal direction
of the sheet abuts against and is welded to the other side edge
of the sheet.
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17. A well screen as defined in claim 13, wherein the metal

sheet has projections extending in the longitudinal direction

at a predetermined interval and the tubular screen member
consists of wires in the form of rods which are arranged in a
direction crossing the projections to form slits of a

predetermined width and welded to these projections.

18. A well screen as defined in claim 5, wherein the tubular
screen member conmprises wires arranged 1n parallel on the
periphery of the perforated tube to form slits of a
predetermined width and extending in the axial direction of the

screen and a support rod wound at a predetermined pitch about

the outer periphery of the wires.
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