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The present invention relates to devices 
for separation of liquids from solids and 
more particularly to a strainer for oil Wells 
and the like adapted to prevent sand parti 
cles from entering the oil well. - 

Strainers are used in oil wells, particular 
ly in certain localities, to eliminate so far 
as possible the removal of sand with the oil 
and to prevent the accumulation of sand in 
the well. If the oil has sand in it when re 
moved, it must be placed in settling tanks 
for separation thereof. This entails extra 
work and the sand itself is of no value. 
addition the removal of the sand causes cav 

5 ities under ground in the vicinity of the well 
and frequently occasions the caving in of 
the higher strata which in some cases destroys 
the well. The accumulation of sand in the 
well is highly objectionable due to the fact 
that it decreases materially the operating ef 
ficiency and necessitates shutting down the 
well at intervals for swabbing and bailing 
which are expensive operations, because of 
the loss of production during the shut-down 

25 and the labor required for the work. It 
also increases the wear on the pumps and oth 
er parts of the apparatus. It is, therefore, 
important to separate the oil from the sand 
prior to its entry into the well. 

It has been customary to provide a strain 
er at the lower end of the casing to strain 
out the Sand at this point. One form of 
strainer used is that known as the button 
type. Apertures are formed in the desired 

8, portion of a heavy walled tube, and buttons, 
usually brass, are peened or threaded into 
the apertures. A series of slots or perfora 
tions are formed in the buttons to act as 
strainers to permit crude oil to pass and to 

19 exclude particles of sand. Such strainers 
are expensive to manufacture and the brass 
to steel contact in the presence of salt water 
causes electrolysis which eats away the metal 
permitting the buttons to fall out. Then 

45 too, the sudden jars which are frequently 
encountered in setting and the resulting 
stresses set up in the casing cause the buttons 
to pop, that is, to jump from their seats, 
particularly where the joint has been weak 
ened by corrosion or electrolysis. Naturally 
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only when being set but frequently after use 

a few large holes such as those formed by 
the popping of the buttons will admit suffi 
cient sand to render the operations very in 
efficient and hasten the time for bailing. 
There is no way of closing these defective is apertures except by withdrawing the casing 
from the well. Under the most ideal condi 
tions, the filtering efficiency of such strainers 
is very low. - 
Another type of strainer is that formed by 

means of apertures in a heavy-walled cas 
ing with a filtering wire wrapped thereabout. 
The wire may be shaped in cross-section or 
otherwise. Great difficulty is experienced in 
setting or withdrawing casings having this 
type of strainer thereon, since the wire is 
not smooth and projections occasion derange 
ment thereof and in some cases break the 
wire. In either instance the apertures in 
the casing are free to pass sand. If it be 
comes necessary to withdraw the casing from 
the oil well, and if the wire is broken, it is 
necessary to fish out the wire in the well be 
fore sinking again. The wires slip of not 
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5 
because of corrosion and the like. With such 
a strainer several failures in setting are en 
countered before success is really attained. 
This and the general construction of thestrain er makes it very expensive in operation. 
The present invention eliminates or mini 

mizes the difficulties encountered with these 
80 

and other types of strainers by providing a 
strainer formed from corrosion resisting met 
all which has smooth interior and exterior, 
and being fully capable of withstanding the 
jars and shocks encountered in the drilling 
operations. The strainer itself is compara 
tively inexpensive in construction and it is 
practically impossible to derange the parts 
or to damage them in any way by contact 
with the side of the well, and the like. There 
is nothing to catch and tear. The filtering 
efficiency is high and is not impaired by use 
since there is no corrosion present and the 
wear caused by the moving sand is reduced 
to a minimum. 
An object of the present invention is to 
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provide a comparatively inexpensive strainer 
adapted to overcome or minimize the difficul- lo9 
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ties encountered with the present types of 
strainers. 
Another object of the invention is to pro 

vide a strainer of maximum strength for re 
sisting impacts, having no projecting parts 
so that contact with the side of the well or 
with projections will not be of serious con 
sequence. 
Another object of the invention is to pro 

vide a more efficient strainer having a smooth 
exterior, whereby the walls of the well will 
not be damaged thereby, and having a smooth 
interior to facilitate the swabbing and bail 
ing operations. 
A further object of the invention is to mini 

mize the effects of electrolysis and corrosion 
and to eliminate all parts likely to be de 
ranged in the setting operation, . 
Other and further objects of the invention 

will be apparent upon an understanding of 
the illustrated embodiment about to be de 
scribed or will be indicated in the appended 
claims; and various advantages not referred 
to herein will occur to one skilled in the art 
upon employment of the invention in prac 
tice. 
A preferred embodiment has been chosen 

for purposes of illustration and description 
and is shown in the accompanying drawings, 
wherein 

Fig. 1 is a side view, with parts broken 
away to illustrate parts of the heavy walled 
tube, showing a strainer in accordance with 
the present invention embedded in oil sand; 

Fig. 2 is a longitudinal sectional view along 
the line 2-2 of Fig. 3 of a part of the strainer 
illustrating the slots in the heavy walled tube 
and the perforations in the sheath; 

Fig. 3 is a transverse sectional view along 
the line 3-3 of Fig. 2 illustrating the posi 
tion of the slots and the attachment of the 
sheath to the tube; 

Fig. 4 is a detailed view of another ar 
rangement of the perforations in the sheath; 

Fig. 5 is a detailed sectional view of another 
form of perforation in the sheath; 

Fig. 6 is a perspective view of a portion 
of another form of heavy walled tube; and 

Fig. 7 is a sectional view on the line 7-7 
of Fig. 6. 

Referring to the drawings there is shown 
an upper casing 1 attached by means of a suit 
able coupling 2 to a screen 3. At the lower 
end of the screen a short nipple 4 is attached 
by means of the coupling 5 to close the bottom 
of the screen. The casing and screen are here 
shown embedded in oil sand 6 as indicated 
in Fig. 1 of the drawings. It will be under 
stood that the screen and casing may be set 
in the well in any suitable manner and the 
usual types of pumping apparatus (not 
shown) may be applied to the upper casing 
for pumping the oil. 
The present invention relates more particu 

larly to the screen and the preferred embodi 

1861,722 

ment, and as here shown, comprises a heavy: 
walled tube or pipe 8 having a plurality of 
elongated slots 9 here shown longitudinally 
thereof, although they may extend in other 
directions. The casing, if desired, may be 
made of steel although commercial nickel or 
Monel metal is preferred due to its corrosion 
resisting qualities. The slots 9 are relatively 
narrow and preferably staggered both cir 
cumferentially and longitudinally. The 
greatest strains encountered are compressive 
strains in a longitudinal direction due to im 
pacts in setting. The construction and ar 
rangement of the slots is such that they do 
not impair the strength of the casing to a 
material degree, the actual effective cross 
sectional area at any point being reduced only 
by a very small percentage. 
Throughout the specification and claims the 

apertures in the inner tube are referred to as 
slots and the apertures in the sheath as slits 
or perforations to avoid confusion. There 
is no intention of limiting the invention by 
these terms. They are to be understood as 
applying to any form or shape of aperture 
however made. 

Enveloping the heavy-walled tube 8 is a 
sheet of thin metal 10, preferably corrosion 
resisting, such as Monel metal or commercial 
nickel. The width of the sheet is such that 
the ends meet above a longitudinal channel 
11 in the casing so that they may be welded 
together, soldered in position, or otherwise 
attached, without forming a projection or 
irregular surface on the pipe 8. Further, 
the longitudinal channel prevents any tend. 
ency of the outer sheath to twist out of posi 
tion. The sheath is preferably perforated 
with long narrow slits 12 extending in a 
circumferential direction and sufficiently 
long to lap at least one of the longitudinal 
slots in the casing. Since the inner pipe is 
fully capable of withstanding the tensile 
or compression strains, the transverse or cir 
cumferential slits in the sheath are not of 
material consequence, that is, they do not 
weaken the structure. These slits or perfo 
rations, extending across the slots in the cas 
ing, form a very effective screen having a 
high efficiency. 

ince the metals are alike in both sheath 
and casing there is no tendency for elec 
trolysis and even with a steel casing, elec 
trolysis can be disregarded since it is negli 
gible and affects the entire surface of each 
rather than the screen openings. Reliance 
is placed primarily upon the perforations in 
the sheath for separating the particles of 
sand from the oil. The inner casing" serves 
to give strength and to prevent collapse of 
the sheath. The slits or perforations in the 
sheath may be changed to conform to the best operating conditions depending upon the 
character of sand or gravel to be excluded. 
Generally they range from seven-hundredths 
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of an inch in width to seven-thousandths of 
an inch, but may be varied as desired. Each 
perforation in the sheath registers with at 
least one slot in the pipe. This improves the 
efficiency and facilitates quick flow of oil. 
The preferred form of construction shows 

the perforations in the sheath extending cir 
cumferentially thereof and perpendicularly 
to the slots in the tube. Another convenient 
arrangement of the perforations is shown in 
Fig. 4 of the drawings. By placing the slits 
12 at a small angle to the slots 9 the portion 
overlapping the slot is substantially longer 
and the efficiency of the screen is accord 
ingly increased. 
Where the sheath 10 is comparatively thick 

there is a possibility of particles of sand 14 
becoming lodged in the perforations, if the 
sides are parallel as shown in Fig. 2. A con 
struction is shown in Fig. 5 with the perfora 
tions 12 tapered toward the outside of the 
sheath. By forming the perforations nar 
row on the outside of the sheath, and rela 
tively wider on the inside thereof as illus 
trated, clogging is minimized. In addition 
the wide parts 15 of the slots in the tube 
form channels for oil entering the portions 
of the slits removed from the slots so that it 
can more readily reach the latter. 
The efficiency of the strainer can also be 

increased by the provision of small channels 
16 extending longitudinally of the surface of 
the tube 8. A series of spiral channels 17 
may be utilized to connect the longitudinal 
channels 16 with each other and with the 
slots 9. These form a meshwork of channels 
leading from the various portions of the 
slits 12 to the slots in the tube 8. 
It will be seen that a comparatively inex 

pensive strainer has been provided which is 
adapted for use with any type of casing. 
There are no protruding parts to become de 
ranged upon contact with the side of the well. 
A perfectly smooth surface is provided on 
both the interior and exterior of the strainer; 
hence swabbing of the pipe and other opera 
tions may be performed with ease. There is 
no danger of the side of the well being dam 
aged or parts left therein when the casing is 
withdrawn. The high efficiency of the strain 
er permits a maximum amount of oil to be de 
livered and its effectiveness in preventing the 
entrance of particles of sand into the casing 
greatly prolongs the life of the well and min 
imizes bailing. Further, the casing and 
sheath are rigid in construction and securely 
fixed to each other to withstand the rough 
usage to which they may be subjected. 
As various changes may be made in the 

above embodiment without departing from 
the spirit of the invention, it is to be under 
stood that all matter herein is to be interpret 
ed as illustrative and not in a limiting sense. 
Eaying thus described my invention, I 
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1. In a device for separating liquids from 
solids, the combination of a tube of relatively 
thick metal having elongated slots therein, 
and a cylindrical sheath of relatively thin 
metal having a Smooth inner surface contigu 
ous with and fitting about said tube and hav 
ing elongated perforations at an acute angle 
to and in overlapping relation with the slots 
in said tube, one side of said perforations be 
ing wider than the other side thereof, said 
perforations and said slots being adapted to 
overlap irrespective of the relative positions 
of the sheath and tube. 

2. In a screen for oil wells and the like, a 
substantially cylindrical sheath of thin metal 
having narrow elongated slits extending both 
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longitudinally and circumferentially there 
about and adapted to exclude solid substances 
such as sand and the like, said slits being 
wider at one side than at the other, each of 
said slits having two perpendicular slits ad 
jacent the ends thereof and two perpendicu 
lar slits adjacent the center thereof. 

3. A screen for oil wells and the like com 
prising in combination, a tube formed of rel 
atively thick metal, and having a longitudi 
nal channel therein, a sheet of metal wrapped 
about said tube with the ends thereof meet 
ing adjacent and being bent into said channel 
and means in said channel for securing the 
ends of said sheet together therein independ 
ently of said inner tube of relatively thick 
metal, said tube and said sheet having over 
lapping perforations of different sizes to form 
SCee I 

4. A screen for oil Wells and the like, com 
prising in combination, a tube having elon 
gated slots extending longitudinally of said 
tube, a cylindrical sheath attached to and 
contiguous with sad tube having perfora 
tions overlapping the slots in said tube and a 
plurality of channels in said sheath and 
other channels in said tube leading to said 
slots. 

5. A screen for oil wells and the like, com 
prising in combination a tube having slots, 
a cylindrical sheath attached to said tube 
having elongated perforations overlapping 
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the slots in said tube and extending circum 
ferentially and longitudinally thereof, cer 
tain of said perforations being perpendicular 
to others, and a plurality of channels formed 
in the surface of said sheath and leading 
to said slots. 

6. A screen for oil wells and the like, com 
prising in combination a relatively thick tube 

115 
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having slots therein, a relatively thin sheath 
attached to said tube having elongated slits 
extending circumferentially and longitudi 
nally thereof, the side of said slits adjacent 
said tube being widened to form channels 
leading to the slots therein. 

7. A screen for oil wells and the like com 
prising, in combination, a tube formed of 
relatively thick metal, said tube having a 
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longitudinal channel on the exterior thereof, 
a sheet of metal wrapped about said tube 
with the ends thereof bent to fit into said 
channel, means independent of the shape of 
the channel for securing the ends of the tube 
together in said channel, said tube and said 
sheet having perforations adapted to over 
lap irrespective of the relative positions 
thereof to form a screen, said tube having 

o additional channels in the surface thereof to 
conduct liquids between the sheath and the 
tube to the perforations in the tube. 

8. A screen for oil wells and the like com 
prising, in combination, a tube having elon 

is gated slots extending longitudinally of the 
tube, said slots being staggered with respect 
to each other in both longitudinal and cir 
cumferential directions, a channel extending 
longitudinally of said tube, a filtering sheath 

20 of relatively thin metal bent about said tube 
with the ends thereof secured together within 
said channel independently of the shape of 
the channel, said sheath having elongated 
perforations extending circumferentially 

25 thereof, said perforations being staggered 
with respect to each other and being adapted 
to overlap said elongated slots irrespective 
She relative positions of the sheath and 

tube. 
30 9. A screen for oil wells and the like, com 

prising in combination a relatively thick tube 
of Monel metal having a smooth inside sur 
face with elongated slots therein extending 
longitudinally thereof, said tube having a 

35 channel extending longitudinally thereof, and 
a relatively thin sheet made of Monel metal 
to avoid electrolysis wrapped about said 
tube with the free ends thereof bent into 
and secured in said channel independently of 

40 the shape of the channel, said sheath fitting 
against said tube throughout its inner sur 
face and having a series of elongated slits 
therein adapted to extend substantially trans 
versely of said slots. 

s HAROLD EDWIN SEARLE. 
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