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This invention relates to the problems of oil 
Well production, and particularly pertains to a 
method of preparing an oil well for production. 
In placing oil Wells on production, and in main 

taining them in a producing condition, it is com 
mon practice to lower a perforated length of 
casing into the producing area and to condition 
this casing for production by perforating the wall 
of the casing, after it is set, by mechanical means, 
or by the use of perforating guns. It is also 
common practice to prepare a perforate well 
Screen or liner which is formed with slotted per 
forations having straight or undercut side walls, 
or which may be formed by making relatively 
large openings through the wall of the liner sec 
tion and fitting grid members in place over the 
Openings So that the fluid passageways through 
the liner will be relatively small and will tend to 
Withhold the sand and silt from the interior of 
the liner. Such previously prepared liner sections 
are lowered into the well and under certain con 
ditions prove satisfactory. When, however, there 
is present in the oil producing area, a large quan 
tity of finely divided matter, such as fine sand and 
Silt, it is difficult to screen out or exclude this 
matter which is suspended within the fluid pass 
ing through the perforate liner of the producing 
Well. Attempts have been made to create a 
filter area around the perforate liner by filling 
around this liner with gravel of a Substantially 
uniform size and degree of hardness so that a 
filter Wall Will be created and interposed between 
the liner and the formation. Even under such 
circumstances it is not always possible to create 
and maintain a filter barrier which will effectually 
exclude fine suspended matter from the fluids 
which pass through the liner Wall and into the 
well. It is the principal object of the present 
invention therefore to provide a filter mass which 
may be placed in the well after the liner has been 
set, or which may be preformed and applied to 
the liner before it is set, the principal character 
istic of the filter mass being that it will form a 
permanent filter structure, foraminous in char 
acter, the body of which is formed with inter 
connecting pores throughout the structure which 
are of a fineness in size to permit the flow of 
fluids therethrough while acting as a barrier to 
exclude the Suspended Solids carried by the fuids 
and which would otherwise pass in Suspension 
With the fluids as they flow through the walls of 
the liner and to the producing equipment. 
The present invention contemplates the prep 

aration of a mass including a binder and other 

and of cellular structure when finally set and 

(C. 166-21) 
ingredients mixed with it, and by which a porous 
filter wall may be created and preserved in fixed 
form and structure when either preformed and 
applied directly to the liner before it is placed 
in the well, or applied to the outer surface of the 6 
liner after the liner has been set in the Well, and 
at which time the material is pumped into the 
Well to fill the Well bore cavity Surrounding the 
liner. The ingredients, which it is contemplated 
shall be used in forming the filter mass, may in- 10 
clude a binder, Such as cement and aggregate 
material which may have an individual porous 
cellular structure, such for example as diatoma 
ceous earth, coke, and the like, of a relatively non 
porous structure, such for example as pumice 
Stone, gravel, and slag. In Some instances a, 
fibrous material might be used. It is also within 
the contemplation of the present invention to 
provide a binder or mass of material which may 
be mixed with or without the aggregate ingredi- 20 
ents, of which the foregoing are an example, but 
which binder may be mixed with an agent acting 
to create a porous structure by chemical reaction 
to produce effervescence or the like, or agents 
which will act to produce a foaming or frothing 25 
action in the mass previous to the time the binder 
Sets and whereby the action of the gases or air 
present will cause intercommunicating voids to 
be formed through the mass to render it porous 30 

in place within the well. 
In Some formations the suspended solids within 

the fluids of the well is sand of a particular de 
gree of fineness and in order to produce a filter 35 
maSS structure which will effectively act to filter 
Out granular material suspended in the particu 
lar well to be treated, this type of material is 
pumped from the well, thereafter recovered, and 
used as the aggregate material in the mix from 40 
which the filter pack is made. This will produce 
a filter pack around the perforate liner which 
Will remain permanently and which will have a 
texture and structure agreeing substantially with ? 
that of the geological formation through which 
the material flows to the Well bore. 
The invention is illustrated by way of example 

in the accompanying drawing in which: 
Figure 1 is a view in central vertical section 50 

showing a precast filter pack embodying the 
features of the present invention as mounted 
upon a perforate liner or Well Screen. 

Fig. 2 is a view showing another form of the 
invention in which the filter pack material is 55 
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2 2,190,989 
poured into the well bore and forms a filter pack determine the degree of violence of the efferves 
therearound. 

Referring more particularly to the drawing 
indicates an oil Well liner Or Screen here shown 
as formed with perforations . These perfora 
tions may be made in any suitable manner, Such 
for example as boring holes through the Wall of 
the member 0 or cutting slots in the Same. In 
Some instances it may be desirable to nove Screer 
inserts over the perforations. The present in Ven 
tion is not particularly concerned with the Con 
struction of the liner or its perforations, but is 
especially concerned with a filter pack disposed 
therearound and over the perforations to act aS 
a filter barrier through which native fluids from 
the geological formation penetrated by a Well bore 
may percolate. As shown in Fig. 1 of the dra Wing 
this filter packis indicated at 2 and is in the form 
of a cylindrical shell. The shell is precast in its 
tubular shape and has an inside diameter which 
Will fit Snugly around the liner O. It may be de 
sirable to provide projecting rings 3 and 4 at the 
opposite ends of the shell 2 to project the mate 
rial from which it is made so that it will not be 
crushed or broken away as the liner is moved to 
its proper position within the well. As here shown 
the members 3 and 4 are of angle Section. 
These members may be fastened to the liner if 
desired. 

It may also be desirable to cast a filter pack 
directly around the liner after the liner has been 
lowered into the well. Such a filter pack is indi 
cated at 5 in the drawing. The method of de 
positing the material on which the filter pack is 
formed may be any suitable method, Such as IOW 
used in Well cementing or in depositing gravel and 
the like within the well bore. The details of Such 
method will be explained by Way of example here 
after. The filter pack shell f2 or the placed filter 
pack 5 may be made from Suitable ingredientS, 
it being preferable which when mixed and Set Will 
form a permanent porous structure formed With 
intercommunicating voids throughout. It is de 
sirable that the set structure shall be of a degree 
of porosity which will agree with that of the geo 
logical formation yielding the fluids flowing 
through the filter pack and into the liner. In 
order to control the formation of the pOrCuS ma SS 
it is desirable to make an analysis of the Solid 
material occurring in the well bore in the area of 
the fluid production yield. It may also be desir 
able to ascertain definitely by cores and otherwise 
the angle of repose of the filter material in the 
area of fluid yield, after which a filter pack is 
formed. The filter pack when precast to form a 
shell indicated at 2 may be formed Of Various 
material. It may be constructed of materials in 
cluding a binder having a gypsum base, Such as 
plaster of Paris, Portland cement, or an equivalent 
binder with which is mixed an effer Vescing, foan 
ing, or frothing agent. In the event that an 
effervescent material is used, the same Such nate 
rial, such as calcium carbonate and a reacting 
agent, such as aluminum sulfate, may be em 
ployed. In that event the two agents will react to 
produce a gas which will percolate throughthe mass 
as the mass sets and will cause a foraminous struc 
ture to be created. This structure Will be permanent 
in form when it sets and Will thus provide a porous 
filter medium for the fluids of a Weil. It Will be 
understood that the sizes of the Voids formed 
through the mass may be controlled by Selectively 
determining the relative proportion of the effer 
Vescing ingredients With relation to each other 
and the binder. This Will make it possible to 

cing action and the sizes of the pores in the cel 
lular structure which results. It may also be 
desirable to add an aggregate material to the 
mix. This material may be diatomaceous earth, 
Coke, Slag, pumice Stone, gravel, or Sand, and in 
Some instances might be a fibrous material, such 
as mineral Wool. The uses of such materials may 
ha,Ve On?ÖftWo effects, that of proViding an addi 
tional porous structure when such materials, as 
diatomaceous earth, coke and the like are used, 
and that of determining the sizes of the inter 
stices which will occur between the aggregate par 
ticles Wihen they are held together by the binder 
and When the efferveScing agent has acted to 
Create Voids between certain faces of the aggre 
gate. The size and character of these aggregate 
particles is determined preferably by a careful 
examination of the geological formation within 
Which the fluid yield occurs, and an examination 
of the Suspended Solids in the fluid yield, as well 
as the waxes and gums which might be present 
in the liquid. It is also desirable to determine 
the character of the transporting fluid itself with 
reference to its viscosity under well temperatures, 
and its possible reaction with Well fluids which 
might cause insolubles to be formed. 
AS previously explained a desirable porous 

filter maSS may be made by the use of a binder, 
an aggregate, and an effervescing agent. In 
Some instances it might be desirable to eliminate 
the USe of chemical ingredients which would re 
act to produce a gas in effervescence and to sub 
stitute therefor ingredients which would act to 
Cause air to become entrained in the mass and 
to be liberated therefrom as the mix sets. Such 
ingredients create a condition of effervescence, 
frothing, foaming or the like, which cause the 
formation of intercommunicating voids through 
Out the Structure, making it uniformly porous. 
Ingredients for this purpose may be albuminous 
material, such as egg or blood albumen. In some 
instances glue may be used as a colloidal agent 
to aid in entrapping air in the mixture, after 
Which it Will gradually work out through the 
mixture to leave intercommunicating voids be 
tWeen the aggregate particles and the binder. 
With the use of any type of agent by which a 
condition of porosity may be imparted to the 
maSS forming the filter pack it is understood that 
this agent is used in such proportions as to deter 
nine and control the general size of the inter 
Stices occurring throughout the mass and that 
these sizes have a direct relation to the chair 
acter of the fluid yield, its porosity, capabilities 
for chemical reaction, and the sizes and character 
of the Suspended solids carried by it. 

In operation of the present invention when 
precast filter shells 2 are used a mixture may be 
made and cast in a mold. If effer Vescing nate 
rial is employed the mix can be produced for ex 
ample by mixing tWO cubic feet of plaster of 
Paris, or other Suitable cernentitious binder to 
three cubic feet of aggregate material and then 
adding equal proportions of aluminum sulfate 
and calcium carbonate. These last named in 
gredientS may be used in the amounts of four 
and three-quarter pounds of each to the mixture 
of aggregate and the binder. Water is then added 
and the entire batch of material is thoroughly 
mixed and then poured into a suitable mold 
Where it is allowed to set. As it sets the chemical 
reaction between the two effervescing agents 
Creates a gas which percolates through a mass of 
material and becomes liberated as the material 
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