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This »invention relates generally to a >íiuid 
»transfer :medium and method and .moreparticu 
.larly to an improved medium and method -for 
salt >water disposal and .the like. 
Various applications inthe ñeld vof fluid trans 

fers require .apparatus in the. form »of ~fluid .guide 
vmediums which mat7 be subjected to external 
and >internal hydrostatic pressures. In the »case 
o_f rigid transfer mediums, the development of 
a diiîerential between the external and internal 
pressures vis likely to destroy the medium. _ 
By way of .exemplary ̀ explanation of such an 

application, >the withdrawal .of products from 
.the earth below ground level yusually involves 
additional processing to remove impurities. 
For example, .in the production .of oil, it .is neces 
sary to separater brine .or waste salt water from 
crude oil b_y means of separating tanks. Various 
methods and apparatus have ,been `developed >for 
disposing 4of such waste salt water after ,sep 
eration. The most convenient way of disposing 
of vthe Waste salt water is to feed it back into 
the .ground vby .returning it into old metallic .oil 
well casings or other wells ~.especially `.drilled tor 
the purpose. Usually, such return is .made 
through a special rigid .noncorrosive inner .casing 
which continuously .subjected .to an external 
hydrostatic pressure or non-corrosive fluid be 
tween the well casings. 

nIt _is .an .object ,of this invention to provide yan ‘ 
improved flexible fluid transfer medium which 
willreadily .collapse under differential, external 
pressure and return. to a normal non-,collapsed 
state upon equalizing .of .such external pressure 
with an internal> pressure without .suiîering .struc 
tural impairment. 
.Another object of this invention is to provide 

.an improved method of producing .a salt water 
disposal well or the .like Which will protect the 
outer well casing against corrosion and the inner ì 
well casing against destruction under operating 
conditions. 

Briefly., in accordance with this invention, there 
is provided a method of producing a salt water 
disposal well .and the like which consists of in- . . 
serting .a non-corrosive collapsible inner casing 
into an outer well casing .and >sealing .a non 
Acorrosivey lighter than salt water íiuid in the 
annular space between the casings .under pres 
sure. .to displace the salt water therefrom .and 
further providing for the introduction of waste 
salt water and the like into the inner casi-ng. 
The inner casing is a flexible fluid transfer medi 
um which will collapse when subjected to difier 
entia‘l pressures resulting from the applic-ation 
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lof ¿a vcontinuous .external hydrostatic pressure 
and a `nen-continuous inner .hydrostatic ‘pres 
vsure .and which will :automatically return :to 'its 
normal non-.collapsed state upon the equalizing 
application of the linner hydrostatic pressure. 
The invention also Acontemplates the provision :of 
a non-collapsible plastic inner casing section .at 
the .top .of :a disposal Well or the like which .is 
connected at its ylower end to :a collapsible .inner 
casing in order to insure an 'introductory passage 
rand development :of sufficient initial Yinternal hy 
drostatic pressure .to equalize the external pres 
sure acting on the collapsed section. 

.In Ithe drawings, Fig. l is a diagrammatic 
“ cross-sectional .illustration of a salt -Water `dis 
posal well having an .inner disposal medium vor 
guide and a non-.corrosive liquid under pressure 
in the .space between Athe inner ,and outer well 
casings.; Fig. 2 illustrates .a portion of ,a salt 
water Kdisposal well embodying in combination 
coupled non-collapsible and collapsible plastic 
inner »casings which are the subject -of this .in 
vention.; and Fig. 43 is a view taken along zthe 
line .3~.3 of Eig. 2. 
In practice, as show-n in Fig. l, most ̀oil wells 

embody .a hole in the ground lined «by a metallic 
outer casing l0. The salt water is highly .cor 
rosive and if poured directly into the Well casing, 
the casing would .rapidly deteriorate. Hence, 
when .disposing of salt water by returning it ato 
the Well, .it ì-s Adesirable to provide some non 
corrosive inner Í,guide or medium which will pre 
vent .con-tact of .the .salt Water with the main or 
outer metallic. .well casing. .One way of over 

i. coming this difñoulty ,is .to provide an .inner 
`casing _orsalt water .disposal medium I3 .of some 
non-.corrosive material which would extend with 
lnthe well throughout its entire distance and 
guide the salt water I3 down into the .subter 
ranean basin, which Vmay be several .thousand 
feet below the ground level. 
If the space H between the inner and outer 

well oasings .of such a disposal well were not 
blocked Voff in .some manner, .the Vsalt water >in 
troduced _into the inner medium or .casing would 
eventually lback up ,into the ,space between the 
oasings and oorrode the outer casing so as .to 
offset any .beneñt in the use of the vnon-corrosive 
_inner casing. Accordingly, the space between 
the inner and .outer well casing is ñlled with a 
non-corrosive fluid, such .as gasoline, which is 
lighter than salt water, and is of a lesser specific 
gravity, so that it will float .on top of and dis 
place the salt -water at the bottom of the Well. 
This ñuid, which Yforms an annulus about .the 
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inner casing, is introduced and sealed under 
pressure by means of suitable cap I8 into the 
space between the two casings and will displace 
the salt water that may have existed at a static 
level between the inner and outer casings. The 
static surface level of salt water in the well would, 
of course, vary with the area and depth of the 
well but, for exemplary purposes, may be con 
sidered to be anywhere from 500 to 1000 feet 
below ground level. As a result of the displace 
ment of salt water from the annular space be 
tween the casings, the static level of the fluid is 
usually somewhat higher than that of the salt 
water within the well, and in many cases, may 
reach the ground level and completely ñll the 
annular space between the two well casings. 
During non-disposal periods, the diiîerential 

hydrostatic pressure heads resulting from the 
difference of the static levels of the fluid and the 
salt water Within the well acts on the inner cas 
ing above the salt water static level without op 
posing pressure within the casing and with suf 
flcient external pressure to collapse and destroy 
a rigid inner casing. For this reason, rigid plastic 
casings, which would otherwise be desirable due 
to ease of installation, economy, and extremely 
long lived resistance to corrosion, are in most 
cases unsatisfactory for this purpose due to the 
possibility of destruction by the hydrostatic pres 
sure of the non-corrosive fluid. 

Accordingly, as shown in Fig. 2, this invention 
contemplates the use of a tubular, flexible or col 
lapsible noncorrosive plastic casing I5 as a salt 
water disposing medium in a well. A portion of 
such an inner casing is illustrated in Fig. 2 and, 
as indicated therein, when the disposal well is 
_not in use the flexible plastic inner casing I5 is in 
a collapsed condition due to the differential pres 
sure of the iluid I4 above the salt water static 
head. However, due to the flexible nature of the 
plastic casing, no damage will result and the an 
nulus pressure is balanced through the collapsed 
inner plastic casing. In operation, when the 
waste salt water is introduced into the inner cas 
ing by gravity, the weight of the salt water head 

~wi1l force open the inner casing and allow the 
waste salt water to ñow and disperse unob 
structed into the subterranean basin. Thus, in 
normal operation during periods of salt water 
ñow, the inner casing is open to the subterranean 
basin and collapsed during periods of non-ñow. 
The collapsible inner casing I5 may be formed 

from any suitable plastic material. However, I 
prefer to form such a casing from either a vinyl 
chloride, elastomeric type plastic or a Vinyl 
chloride-vinyl-acetate, co-polymer plastic which 
provide the desirable characteristics of resiliency, 
long-lived resistance to corrosion, and ease and 
economy of manufacture and installation. 

It may develop in some fluid transfer applica 
tion such as salt water disposal wells that the dif 
ferential head between the fluid and the salt 
water static level is suflicient to create a pressure 
near the top of the well sufficiently great so that 
it will not be overcome by the head pressure of 
the waste salt water introduced for disposal into 
the well. Accordingly, this invention contem 
plates a modified disposing medium for use in a 
well wherein the top casing section would be a 
rigid non-flexible plastic casing section I6 which 
would not collapse and which would nevertheless 
withstand the relatively slight pressure exerted 
by the annulus fluid near the top of the well. 
Such a non-collapsible inner casing section may 
`extend from fifty to several hundredv feet into 
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4 
the well, depending on the existing conditions 
and circumstances. The collapsible, non-cor 
rosive plastic inner casing would be joined to the 
lower end of the non-collapsible section and ex 
tend throughout the remaining distance of the 
well. In this way a sufficient head pressure would 
develop in the non-collapsible section to over 
come the annulus pressure on the inner casing 
.and open the remaining collapsible casing to 
guide the salt water into the lower basin. 
In a preferred form the collapsible plastic 

inner casing may comprise a plurality of col 
lapsible plastic sections connected in end-to-end 
relation throughout the disposal well distance. 
Suitable couplings of corrosion resistant metal, 
such as stainless steel or rigid non-corrosive plas 
tic such as vinyl-chloride, would be provided to 
connect the sections together as they are inserted 
into the Well as noted at I'I in Fig. 2. The cap I8 
which seals the space between the inner and 
outer well casings and allows the annulus fluid 
to be maintained in the space between the casings 
under pressure may have provision for connect 
ing a suitable pressure gauge I9 to indicate the 
annulus iluid pressure. Thus, it would be pos 
sible to control the annulus pressure if necessary 
as conditions within the well change, although, in 
most instances, the dispersal area for the salt 
water is suflicìently great so that the static level 
of the salt water within the well would not in 
crease to such an extent as to require any change 
in the initial determined conditions of operation. 
The rate of flow of the waste salt water through 
the supply casing 26 can be controlled at an 
optimum rate which would balance the dispersal 
rate to the subterranean basin under the initially 
determined optimum annulus pressure. 
We have shown and described what we con 

sider to be the preferred embodiment of our in 
vention along with suggested modified forms, and 
it will be obvious to those skilled in the art that 
other changes and modifications may be made 
without departing from the scope of this inven 
tion, as deñned by the appended claims. 
We claim: 
1. The method of disposing waste salt water 

into a well having an outer metallic casing and a 
smaller inner non-corrosive flexible plastic cas 
ing spaced from the outer casing comprising in 
troducing a lighter than salt water non-corrosive 
fluid into the space between the casings to dis 
place the static salt water level in the space, 
maintaining the fluid in the space under pressure 
to prevent reentry of salt water in the space, ab 
sorbing any differential pressure between the 
fluid head and salt water static level head in the 
well by means of the collapsible plastic inner 
casing, and then introducing waste salt water 
into the inner casing with a sufficient pressure 
head to overcome the differential pressure and 
open the inner casing in the subterranean basin 
of the well. 

2. In a salt water disposal well having an 
outer metallic casing and a smaller inner cas 
ing defining an annular space with a lighter 
than salt water liquid therebetween, said inner 
casing comprising a rigid hollow tubular plastic 
member joined to a plurality of ilexible hollow 
tubular plastic members each joined in end to 
end relation to form a continuous transfer me 
dium having a uniform opening throughout its 
length, means for joining the free end of said 
rigid tubular member to the fluid receiving end 
of the well, each of said flexible plastic tubular 
members being capable of collapsing under ex 
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ternal hydrostatic pressure of the liquid in the 
annular space and being capable of automatically 
returning to a non-collapsed state when said 
excess external pressure is balanced or exceeded 
by an internal hydrostatic pressure resulting 
from the introduction of Waste salt water therein. 

3. In a salt water disposal well having an outer 
metallic casing and a smaller inner casing de 
ñning an annular space with a lighter than salt 
water liquid therebetween, said inner casing com 
prising a plurality of non-corrosive flexible hol 
low tubular plastic members coupled in end to 
end relation throughout the distance of the well, 
a plurality of rigid plastic coupling members 
joining adjacent ends of said plastic tubular 
members to form a continuous transfer medium 
having a uniform opening throughout its length 
each plastic tubular member being capable of 
collapsing radially under excess external hy 
drostatic pressure of the liquid in the annular 
space and being capable of automatically re 
turning to a normal non-collapsed state when 
said excess external pressure is balanced or ex 
ceeded by the internal hydrostatic pressure re 
sulting from the introduction of waste salt water 
therein. 

4. The method of disposing waste salt Water 
to a subterranean disposal basin through a Well 
having an outer metallic casing consisting of 
protecting the metallic casing from corrosion by ~ 
introducing a smaller inner hollow flexible plas 
tic casing and a lighter than salt Water non 
corrosive liquid therebetween, absorbing the ex 
ternal annular hydrostatic pressure of the non 
corrosive liquid by collapsing the flexible plastic  
inner casing, and opening the inner casing to the 
subterranean basin by the introduction of Waste 
salt water therein having a hydrostatic pressure 
equal to or greater than the external hydro 
static pressure of said non-corrosive liquid. 40 
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5. The method of disposing waste salt water 

to a subterranean basin through a well having 
a metallic casing consisting of, protecting the 
metallic casing from corrosion by introducing a 
smaller inner casing therein and a lighter than 
salt water non-corrosive liquid therebetween, ab 
sorbing the external annular hydrostatic pres 
sure of the non-corrosive liquid by collapsing the 
inner flexible casing, opening the inner casing 
to communication with the subterranean basin 
by the introduction of waste salt water therein 
having a hydrostatic pressure equal to or greater 
than the external hydrostatic pressure of the 
non-corrosive liquid, and maintaining the non 
corrosive liquid under pressure between the out 
er and inner casing sufiicient to prevent reen 
try of salt Water from the subterranean basin 
into the annular space therebetween. 
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