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This invention relates to improvements in well 
Screens, and is particularly adapted for employ 
ment in oil Wells. 
One of the features of the present invention is 

5 the provision of a screen which may be easily 
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and cheaply manufactured by a direct and simple 
procedure. 
Another feature of the present invention is the 

arrangement and construction of a screen in such 
manner that the entering liquid has imparted 
to it a swirling or whirlpool movement which 
facilitates the operation of the screen and the 
ascent of the liquid within the well pipe. 
With these and other objects in view as will 

appear in the course of the following specification 
and claims, an illustrative form of practicing the 
invention is set forth on the accompanying draw 
ing, in which: 

Figure 1 is a substantially horizontal cross-sec 
tion of a screen according to this invention, the 
Section being taken along the pitch line of the 
apertures. 

Figure 2 is a diametrical upright section of the 
Same, substantially on line 2-2 of Figure 1. 

Figure 3 is a sectional view, on a greatly en 
larged Scale, of a portion of the wall shown in 
Figure 2. 
Figure 3a is a fragmentary detail view of a 

portion of the cutting tool which is preferably 
employed in forming the well screen. 

Figures 4 and 4a are corresponding views, on 
a smaller scale, showing a fragment of a well 
Screen wall having a modified form of aperture 
therein, and a fragmentary detail view of a cutter 
for forming the same. 

Figure 5 is a perspective view showing a frag 
ment of the well screen wall with a single aper 
ture therein. 

According to the present invention, a well 
screen may beformed from a single piece of 
originally tubular material by deforming it locally 
to provide inwardly extending ribs which are 
disposed longitudinally of the Screen and it will 
be understood that this does not limit the in 
vention to a structure in which these ribs are 
wholly and fully parallel to the axis. Preferably 
the inward ribs are of greater annular extent 
than the remaining intermediate portions of the 
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tubular body. The inward ribs are joined by 
wall sections which merge into the remaining 
portions of the tubular body. These remaining 
portions are offset with respect to said inward 
ribs and are illustrated as having substantially the 
same radii as the original tubular body although 
this is not essential. The screen blank thus 

(C. 66-5) 
formed is then treated by a threading operation 
with a threading tool having an external diameter 
which is less than the internal diameter of the 
tubular body portion, and greater than the ex 
ternal diameter of the inward ribs (Fig. 1) where 
by an internal thread, so to speak, is cut in the 
casing blank. In the specific illustrated form, 
a single pitch thread is thus cut. 
The well screen thus produced therefore com 

prises a portion 10 at at least one end of the Screen 
which is illustrated as being a cylindrical tube, 
although obviously it may have any other desired 
form for sealing with respect to a section of Well 
pipe or bottom plug in the manners well known 
to experts in this art. Above this cylindrical por 
tion, the illustrated form shows the employment 
of (here six) inward ribs 12 joined by intermediate 
portions 11 of the tubular body in like number. 
The external surface at of an in Ward rib (Fig. 1) is 
offset inwardly with respect to the external Sura 
face b of the adjacent offset portion by a dise 
tance not less than the annular thickness of the 
material of the body. Connecting the alternat 
ing inward ribs and the remaining portions of 
the tubular body are wall sections 13 which ex 
tend at an angle to the peripheries of the in Ward 
ribs and the portions 11 of the tubular body. It 
will be seen that such a structure may be formed 
by deforming an originally cylindrical body 
blank by depressing the inward ribs toward the 
XS, 
A tapping operation is now performed upon the 

blank so constituted to provide pluralities of 
apertures 14 in each of the inward ribs. Owing 
to the tapping operation, the angular Wall por- . 
tions are cut through, but owing to the aforesaid 
dimensions of the tapping tool with respect to 
the walls of the ribs, the tool is substantially 
without effect upon the remaining portion of the 
tubular body and leaves the same unimpaired for 
preserving the longitudinal strength of the struc 
ture, and for cooperation with the uncut portions 
of the inward ribs for preserving the peripheral 
strength thereof. 

It is preferred to cut these apertures by a tap 
ping tool having a tooth cross-section as shown by 
the fragment 15 thereof in Fig. 3a, so that on any 
upright longitudinal plane through an inward 
rib, the botton wall of the rib is formed by a hori 
Zontal line 16 intersecting the axis (Figs. 2 and 3), 
while the upper wall includes a portion defined 
by a line 17 which intersects the common axis 18 
(Fig. 2) at a point above the intersection of line 
16 therewith. The surfaces of the lower walls of 
the apertures in such a well screen therefore con 
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2 
stitute a helical surface, while such portions of 
the upper Walls constitute a helico-conical sur 
face. In Fig. 2, for example, it will be noted that 
the successive radial lines 16 of the bottom sur 
faces of the apertures lie in such a helical surface 
and thus Successively intersect the common axis 
at different points thereof: while the lines 17 
similarly intersect the common axis at different 
points, these points being spaced at like distances 
from the intersection of the corresponding lines 
16 With the common axis 18. 

Preferably the lines 7 do not intersect the 
Outer wall of the inward rib at the external edge 
of the upper wall of the aperture, but an ex 
tension or nose 20 is provided on the tool for 
forming the lower surface of the slot along line 
16, while the upper surface 21 of the slot is 
formed parallel thereto and at a distance there 
from which is selected for excluding particles 
Of a desired size. 
The successive apertures therefore are heli 

cally arranged. It is to be noted (Fig. 2) that 
the bottom. Wall of each slot lies in a plane which 
is inclined With respect to the axis of the tubu 
lar body but that this plane includes a radial 
line which intersects the said axis at right 
angles. 
In the modified form of Fig. 4, both upper 

and lower Walls of the apertures have such 
helico-conical walls lying along the lines 17a, 
17b which intersect the common axis both above 
and below a horizontal plane through the particu 
lar aperture. Such slots may be formed by a 
tool. 15a (Fig. 4a) having a nose 20a for the same 
purpose as the nose 20 of too. 15. 
In Fig. 5, the perspective showing of a portion 

of the body Wall, with a single slot, indicates the 
helical course of the slot and the circular section, 
considered about the common axis 18, of the por 
tions of the apertures extending through the 
angular wall sections 13. 
In use, a Well screen of the present nature is 

Secured at the lower end of the pipe, and is it 
Self closed at its lower end by a plug in the usual 
Way. It is lowered into a well below the surface 
of the liquid therein, and in the case of an oil 
Well, the gas pressure is thus employable for forc 
ing the liquid and gas through the screen into 
the interior thereof. The entering fluid is di 
rected relatively upwardly by the particular pre 
ferred shape of slot or aperture shown in Fig. 3, 
So that an ascending moment of force is directed 
against the column of liquid within the screen 
and the associated pipe, tending in a kinetic way 
to assist the static gas pressure in raising the 
liquid. Further, the helical shape of the slots 
causes the jets of fluid entering through the in 
dividual apertures to be directed with a chordal 
Or tangential component rather than with a pure 
ly radial One as in prior screens. Thus a Swirling 
or Whirlpool motion is set up within the Screen 
for further assisting in the raising of the liquid 
by its kinetic energy, as this energy of the jets 
is no longer counteracted by the opposition of 
jets entering at diametrically opposite points. 
Further, this leads to a rapid upward movement 
of the fluid within the screen, and thus to a more 
rapid movement of the liquid into the casing un 
der the pressure of the gas, for example. A con 
tinuous flow of the liquid occurs and thus With 
an oil well, for example, the gas is more advan 
tageously employed and the longevity of the well 
as a flowing well increased, so that a greater per 
centage of recovery from a given well is possible. 
That is, the gas-oil ratio is increased, as the 

1,994,844 
quantity of gas and/or its pressure for raising 
the oil is less. 

It is obvious that the invention is not limited 
Solely to the form of construction shown, but 
that it may be modified in many ways within 
the Scope of the appended claims. 

Having thus described the invention, what I 
claim as new and desire to secure by Letters Pat 
ent, is: 

1. A Well Screen comprising an integral tubular 
body having inward longitudinally disposed ribs 
joined to the remaining portions of the tubular 
body, the external surfaces of said ribs being off 
Set in Wardly from the external surfaces of the 
remaining portions of the tubular body by a 
distance not less than the annular thickness of 
the body, said, ribs having therein helically ex 
tending slots whose lower walls lie along helical 
Surfaces and Whose upper Walls lie along helico 
conical Surfaces. So that the entering fluid tends to 
cause an upward and rotational movement of the 
Column of fluid Within the Screen with respect. to 
the axis thereof. 

2. A Well Screen comprising an integral hollow 
body portion having inwardly extending longi 
tudinal ribs joined by its wall sections to the body 
portion, the external surfaces of said ribs being 
Offset in Wardly from the external surface of said 
body portion by a distance not less than the an 
nular thickness of said body portion, said ribs 
having helically disposed slots with upwardly 
and inwardly inclined upper walls extending 
through a portion of each of said wall sections 
Whereby to assist the ascent of the liquid pass 
ing therethrough. 

3. A Well Screen comprising an integral tubu 
lar body portion of substantially uniform thick 
neSS having spaced inwardly extending longitu 
dinal ribs, said ribs having therein slots the 
bottom walls of each of which lies in a plane 
Which is inclined with respect to the axis of 
Said body portion but which plane includes a 
radial line extending at Substantially right 
angles to the axis of said body portion. 

4. A well screen comprising an integral tubu 
lar body portion of Substantially uniform thick 
neSS having spaced in Wardly extending longi 
tudinal ribs, said ribs having helically arranged 
slots therein, the bottom Wall of each of said 
slots lying in a plane which is inclined with 
respect to the axis of said body portion but 
which plane includes a radial line extending at 
Substantially right angles to the axis of said 
body portion, and a portion of the upper wall 
of each of said slots being inclined upwardly 
whereby to permit the entering fluid to move 
upwardly and inwardly to cause a rotational 
movement of the column of fluid upwardly. 

5. A well Screen comprising an integral tubul 
lar body portion having spaced inwardly ex 
tending longitudinal ribs, said ribs having slots 
the bottom wall of each of which lies in a 
plane inclined with respect to the axis of said 
body portion, Said plane intersecting a plane 
extending longitudinally of the body portion 
through the axis thereof at right angles. - 

6. A well screen comprising an integral tubu 
lar body having inwardly extending longitudi 

, nal ribs, said ribs being provided with helically 
disposed slots extending therethrough and 
shaped so that the upper wall of each slot lies 
in a plane inclining upwardly and inwardly and 
interSecting the axis of Said tubular body at an 
acute angle whereby to assist in the ascent of 
the fluid, the remaining portions of the tubular 
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body between said ribs being imperforate and 
serving to strengthen the screen. 

7. A well screen comprising alth integral tubul 
lar body having inwardly extending longitudi 
nal ribs, said ribs being wider than the inter 
mediate portions of the tubular body and hav 
ing helically disposed slots extending there 
through and shaped so that the lower wall of 
each slot contains a radial line intersecting the 
axis of the tubular body at right angles and SO 
that the upper wall of each slot lies in a plane 
inclining upwardly and inwardly and intersect 
ing the axis of the tubular body at an acute 
angle whereby to assist in the ascent of the 
fuid. 

3 
8. A Well Screen comprising an integral tubu 

lar body of Substantially uniform thickness hav 
ing a cylindrical end portion and inwardly di 
rected longitudinal ribs extending therefrom, 
said ribs having helically disposed slots, the 
lower wall of each slot containing a radial line 
cutting the axis of the screen at right angles 
and the inner portion of G. Wall of each 
slot lying in a plane intersecting the axis of the 
body at an acute angle, the Outer portion of the 

O 

upper wall of each slot being substantially par 
allel to Said lower Wall. 
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