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57 ABSTRACT 

In a tube eversion apparatus a first chamber in which the 
eversion pressure in developed is controllably sealed by a 
sphincter-type valve, the valve being in turn actuated by 
pressure developed in a preferably separately controllable 
and adjustable second chamber, another chamber preferably 
being provided above the sphincter-type valve for contain 
ing a supply of liquid and limiting turbulence from any 
escape of fluid past the sphincter-type valve, the other 
chamber also providing apparatus for supplying heated fluid 
to a lay-flathose adapted to be pulled through the sphincter 
type valve by the tube being exerted everted. Use of the 
improved apparatus involves appropriate modifications of 
the usual eversion process involving applying and control 
ling the everting pressure and the pressure exerted against 
the sphincter-type valve by the fluid in the second chamber, 

11 Claims, 5 Drawing Sheets 
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Re. 35.944 
1. 

METHOD OF EVERTING ATUBE 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifi 
cation; matter printed in italics indicates the additions 
made by reissue. 

This is a divisional of copending application Ser. No. 
593,794 filed on Oct. 5, 1990, now U.S. Pat. No. 5, 154,936. 

This invention relates to improvements in the apparatus, 
and consequent improvements in the method, employed for 
everting a tube such as is employed in the lining of pas 
sageways. 

There are many instances when one wises to insert a 
lining tube into a passageway such as a sewer pipe or other 
conduit. One way of doing so is to force the liner into the 
passageway by everting it in response to fluid pressure 
exerted on the inside of the lining as disclosed, for example, 
in Wood U.S. Pat. No. 4064.211 of Dec. 20, 1977 entitled 
"Lining of Passageways". However, lining or other tube 
eversion is used in other processes as well. The internal 
pressure which must be exerted on the lining tube in order 
to evert it varies with the application involved, and in 
particular in connection with the thickness and weight of the 
tube and its diameter. Purely by way of example, the 
eversion of a tube of resin-impregnated felt to line a pas 
sageway having an 8-inch diameter when carrying out the 
general procedure disclosed in the aforementioned U.S. Pat. 
No. 4,064,211 calls for the exertion of a pressure of approxi 
mately 8 pounds per square inch gauge. When water is used 
as the eversion medium, as is common, this calls for a 
23-foot bead of water. Hence in carrying out the method of 
the 211 patent it is customary to erect a scaffolding at the 
point of use which is 23 feet high in order to physically 
produce the 23-foot water head that is required for eversion. 
Some disadvantages of having to erect such a structure at 
each point of use are obvious-it is costly, tune-consuming, 
and requires space. The latter disadvantage may not be 
particularly significant when working out of doors, as when 
lining sewer pipes passing underground, but it does greatly 
restrict the applicability of the eversion process where 
access to the passageway to be lined is at a location with a 
limited ceiling, such as inside a building. In addition, 
because the eversion pressure is developed by a physically 
constituted head of fluid, that pressure cannot be rapidly 
varied during the eversion operation, yet such a rapid 
variation is often desirable, as when the everting tube meets 
an obstruction through which it must be pushed. 

There have been proposals, such as that in Wood U.S. 
Pat. No. 4.385,885 of May 31, 1983 entitled "Lining of 
Passageways", to try to seal of the chamber where the 
everting fluid pressure is developed and provide that evert 
ing pressure from a pump or the like, from which that 
pressure may be developed without having to create a 
physical fluid head of appropriate height. However, since the 
tube to be everted is usually so bulky that it must be stored 
outside that chamber and pas through the chamber in order 
to be everted, providing in effective seal through which the 
everting tube can slide without destroying the effectiveness 
of that seal in containing the everting pressure has eluded the 
art. 

Previous attempts at this device have been unable to 
produce sufficient everting pressure without pinching the 
tube to such an extent that the resin is squeezed ("milked”) 
along the length of the tube, with the result that the installed 
tube would not have adequate resin. 

In accordance with the present invention the seal of the 
eversion pressure chamber is effected by means of a flexible 
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element preferably defining a sphincter-like valve through 
which the everting tube slides, that flexible element being 
sealingly pressed against the tube or other element sliding 
therethrough by means of pressure developed in a separate 
chamber, which sealing pressure is preferably independent 
of the eversion pressure. Because of that arrangement the 
sealing pressure and the eversion pressure can be adjustably 
varied either individually or cooperatively. The sealing 
pressure can be pneumatic even though the eversion pres 
sure is hydraulic, thus facilitating the flexibility of operation 
characteristic of the disclosed apparatus and enabling the 
apparatus better to accommodate dimensional or other 
physical variations in the tube sliding through the valve. 

Hence with the present invention a structure only about 
6-9 feet high takes the place of the earlier 23-foot scaffold 
ing when eversion of an 8-inch liner is involved. Not only 
does this enable the apparatus to be used indoors as well as 
out, but it is characterized by much less initial cost, both 
with respect to materials and setup time, and it is much safer 
for the working crew-working on 23-foot high scaffolding 
often placed the crew members in close proximity to over 
head power lines. Eversion goes faster because the optimum 
eversion pressure can be provided, and, indeed, can even be 
varied during eversion to take care of insertion problems that 
may arise. For example, if the tube being everted meets an 
obstruction and gets stuck, the eversion pressure can be 
raised until the obstruction is overcome and then returned to 
its optimum value. Moreover, by being able to control the 
pressure exerted by the sphincter-type valve on the tube as 
the latter slides through the valve one has an additional 
control over the eversion process, with the sphincter valve 
functioning as an adjustable brake as well as a pressure 
containing valve. 

In many lining procedures, such as that disclosed in the 
aforementioned U.S. Pat. No. 4,064,211, after the tube has 
been everted into the passageway heated fluid is circulated 
through the tube in order to set the resin with which the tube 
is impregnated. That is usually done by pulling a so-called 
lay-flat hose into the everted tube by the trailing end of that 
tube, with the heated water being fed through that hose to the 
far end of the everted lining and then recirculated back 
through the everted lining. The apparatus of the present 
invention is well suited to this procedure, the lay-flat hose 
sliding through the sphincter-type valve as it is pulled along 
by the everting tube without adversely affecting the everting 
fluid pressure. If there is any difference between the 
everting-pressure-containing action of the sphincter-type 
valve because of physical differences between the everting 
lining and the lay-flat hose, those differences can be readily 
accommodated by varying the pressure exerted on the 
sphincter valve. Moreover, it has been found desirable to be 
able to rapidly reduce the sphincter valve pressure and then 
reapply it, thereby to give the everting tube a nudge, as it 
were, to facilitate the eversion process. The embodiment of 
the present invention here specifically disclosed has the 
added feature that it may include the fluid outlet to which the 
trailing end of the lay-flat hose may be connected and from 
which the heated fluid may be supplied. 

Therefore, the prime object of the present invention is to 
devise an apparatus and a method of using same which will 
facilitate tube eversion by providing effective eversion pres 
sure without requiring the structural attainment of a physical 
liquid head of appropriate height. 

Afurther object of the present invention is to devise such 
an apparatus in which the eversion pressure and the restraint 
exerted on the everting tube may be varied both to accom 
modate different installation requirements and to take into 
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consideration and overcome variations in actual eversion 
during a particular installation. 

It is another object of the present invention to devise 
apparatus by means of which, during eversion, the eversion 
force active on the tube can be pulsated so as to facilitate the 
eversion operation. 

It is a further object of the present invention to devise 
eversion apparatus which eliminates the need for towers and 
scaffolding and their inherent safety concerns, and in which 
the setup and breakdown time is minimal. 

It is yet another object of the present invention to devise 
eversion apparatus which can develop effective eversion 
pressures but which can be used in areas of restricted 
overhead. 

And it is yet a further object to modify the usual eversion 
process to take advantage of the functional improvements 
attainable with the novel structure of the present invention. 

Another object is to devise inversion apparatus which 
can be readily adapted to use with lining tubes of different 
diameters, and which will effectively feed continuous 
lengths of tubes. 

An additional object is to devise such apparatus which 
can selectively use hydraulic, pneumatic or steam pressure 
to perform various functions depending upon which type of 
pressure is optimum for each function. 

To the accomplishment of the above and to such other 
objects as may hereinafter appear, the present invention 
relates to the structure and mode of use of a tube eversion 
apparatus as defined in the appended claims and as described 
in this specification taken together with the accompanying 
drawings in which: 

FIG. 1 is a front elevational view of one embodiment of 
the apparatus of the present invention; 

FIG. 2 is an enlarged view of the operative portion of said 
apparatus partially broken away and showing a tube to be 
everted in place; 

FIG. 3 is a view similar to FIG. 2 but showing the tube 
in the process of being everted; 

FIG. 4 is a view similar to FIG. 2 but showing the tube 
fully everted and with the lay-flat hose in position for 
supplying curing fluid; 

FIG. 5 is a fragmentary top elevational view of the 
structure of FIG. 4 showing the manner of attachment of the 
lay-flat hose; and 

FIG. 6 is a view similar to FIG. 2 but showing an 
alternative embodiment. 

The tube eversion apparatus comprises a supporting 
frame generally designed designated 2 provided with 
adjustable legs 4 for supporting the apparatus on the ground, 
a floor or any other supporting surface. Fixed to the sup 
porting frame 2 is a first bottom wall 6 which is centrally 
apertured at 8 and which carries an upstanding cylinder 10. 
Carried by the bottom wall 6 is a cylindrical side wall 12 
open at its top and defining therewithin a first chamber 14. 
A fluid inlet fitting 16 and a fluid outlet fitting 18 are 
provided adjacent the lower portion of the chamber 14, the 
fluid inlet fitting 16 communicating with a control valve 20 
and a fluid connector 22, the outlet fitting 18 communicating 
with a fluid connector 24. A sight glass 26 communicates at 
28 and 30 with the upper and lower portions of the chamber 
14 so that the level of fluid in that chamber can be known. 

Depending from the first bottom wall 6 is a second 
cylindrical wall 32 to which a second bottom wall 34 is 
connected, that second bottom will 34 being constructed of 
three segments 34A 34B, 34C, with 34C being apertured at 
36, and there carrying a downwardly depending cylindrical 
wall 38 which is open at its bottom end and which is 
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4 
provided with external ribs 40 adjacent that bottom end. A 
cylindrical wall 42 extends up from the second bottom wall 
34B around the aperture 36. That wall 42, as well as the 
cylindrical wall 10, are preferably provided with ribs 44 on 
their exterior. Wall 38, permanently attached to 34C, is 
readily removable from 34B, thus facilitating the changing 
of diameter of wall 38 and therefore changing tube diameter. 
A flexible wall 46 formed of a suitable flexible rubbery 

or plastic material and in tubular form is secured to and 
extends between cylindrical walls 10 and 42, being sealingly 
held in place on the exterior of the wall 42 and against the 
ribs 44 thereon by straps 48, the wall 46 extending up 
through the interior of the cylindrical wall 10 and being 
secured to the exterior thereof, sealingly pressed against the 
ribs 44 thereon by means of straps 50. The wall 46 may be 
formed of a sheet of polyvinyl chloride reinforced with 
nylon. 

The space inside the wall 38 and the wall 42 defines a 
second chamber 52 and the space between the flexible wall 
46, the cylindrical wall 10 and the side wall 32 defines a 
third chamber 34. 

The wall 32 is provided with a fluid inlet 56 which 
communicates with a pressure adjusting means 60 and a 
joint 62 adapted to be connected to an external source of 
fluid under pressure. The wall 32 is also provided with an 
access fitting 64 which communicates with a pressure indi 
cator 66. The wall 32 is also provided with yet another 
access fitting which communicates with an exhaust control 
valve 58 (FIG. 3). 
A pipe 68 extends through the wall 12 adjacent its upper 

open end and externally of the wall 12, communicates with 
a valved joint 70 having inlet fitting 72 and outlet fitting 74, 
the latter communicating with a connector 76 via a valve 78. 
The end of pipe inside chamber 14 defines a nipple 68a (see 
FIG. 5). The connector 76 connects to hose 80 which 
extends down to the wall 38 and there communicates with a 
connector 86 and an inlet opening through the wall 38. The 
wall 38 is provided with an outlet fitting 88 which commu 
nicates with a pressure indicator 90. 

The apparatus of the present invention is desirably used 
for the eversion into a remote conduit such as an under 
ground sewer pipe of a tube 92 which may comprise 
resin-impregnated felt which is designed to function, after 
the resin in the felt has been cured, as a lining for the sewer 
pipe or the like into which it has been introduced, substan 
tially as described in the aforementioned Wood U.S. Pat. No. 
4.064.211, but it will be understood that the apparatus of the 
present invention is not limited thereto, but has applicability 
in other lining systems. As here specifically disclosed by 
way of exemplification, once the tube 92 has been everted 
into position to line the sewer pipe or the like, heated fluid 
is provided inside the tube 92, that heated fluid serving to 
retain the liner firmly against the inside of the sewer pipe and 
the like and to provide the heat necessary to cause the resin 
to set. This fluid is provided through a lay-flat hose 94. 
A preferred method of using the apparatus of the present 

invention so as to provide the pressure needed to evert the 
liner tube 92, but without having to employ a physical fluid 
head of appropriate magnitude, is as follows. Having refer 
ence first to FIG. 2, the tube 92 to be everted is fed down 
through the chambers 14 and 52 and its leading end 92 is 
cuffed back over the outer surface of the cylinder 38 and is 
there secured by straps 6, thus closing the lower end of the 
chamber 52. The valve 20 is opened as indicated in FIG. 2, 
and fluid such as water from a hydrant or other fluid source 
is fed through the inlet 16 into the chamber 14, that fluid, as 
its level in the chamber 14 rises, then spilling over the top 
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of the flexible wall 46 into the chamber 52 and filling the 
latter, escape of water from the bottom of the chamber 52 
being prevented by the cuffed back tube 92. The outlet 18 is 
connected to the suction end of a fluid pump which at this 
point in time is turned off, so that water cannot escape from 
the outlet 18. Fluid from the hydrant continues to be 
supplied until the water level in the chamber 14 reaches a 
desired height, such as is indicated at 96 in FIG. 3, at which 
time the wave 20 is closed. 

Next, fluid under pressure is supplied via the connector 
62 and pressure adjustment valve 60 and the inlet 56 to the 
chamber 54. This presses the wall 46 sealingly against a 
substantial length of the tube 92, thus separating the cham 
bers 14 and 52. The pressure provided to the chamber 54 is 
preferably air pressure, and is selected so as to effectively 
substantially seal off the upper end of chamber 52 while 
permitting the tube 92 to slide therethrough. 

Next, fluid under pressure, preferably water, is provided 
to the chamber 52 from an external pump, the suction end of 
which is in communication with the connector 24. The pump 
provides that fluid to connector 72, and the valve 70 is set 
so that said fluid passes through outlet 74, valve 78, con 
nector 76, hose 80 and connector 86 into the now substan 
tially sealed chamber 52. The fluid is there provided at the 
pressure needed to evert the tube 92. For example, in order 
to evert a tube 92 having in internal diameter of approxi 
mately 8 inches a water pressure of approximately 8 pounds 
per square inch gauge is needed. By providing a pressure 
within the chamber 54 only somewhat larger, perhaps by 1 
pound per square inch, than the water pressure in chamber 
52, the 8 pounds per square inch pressure within chamber 52 
is contained and, as indicated in FIG. 3, by reason of that 
pressure the tube 92 is progressively everted and extended 
out from the apparatus of the present invention, the trailing 
portion of the tube 92 sliding through the sphincter-type 
valve defined by the wall 46. The pressure of the wall 46 on 
the tube 92 sliding therethrough exerts a braking force on the 
everting tube. Since the everting process is derived from the 
external pump, adjustment of valve 78 can provide for 
variation in the everting pressure. The everting pressure can 
be further controlled by varying the pressure in chamber 54 
by means of pressure-adjusting means 60. Since the pump 
which provides the water under pressure for the chamber 2 
gets its supply of water from the chamber 14 via outlet 18, 
during this eversion process the supply of water in the 
chamber 14 is maintained essentially constant by controlling 
the inflow of water from the hydrant through adjustment of 
the valve 20. Because of the relatively high pressure of the 
water in the chamber 52 some of it may escape between the 
wall 46 and the tube 92, but that escape will be inhibited by 
the water within the chamber 14. 

After the eversion process has proceeded until the trail 
ing end 92b of the tube 92 is close to the open top of the 
chamber 14, the leading end 94a of the lay-flat hose 94 is 
connected thereto by line 98, and the trailing end 94b of the 
lay-flathose 94 is connected to the nipple 68a. Eversion then 
continues with the hose 94 sliding through the sphincter 
valve defined by the wall 46, until the eversion is complete 
(see FIG. 4). During the latter portion of that eversion, after 
the trailing end 92b of the tube 92 has moved through the 
wall 46 and into the chamber 52, the fluid pressure within the 
chamber 54 will as shown in FIG. 4, cause the wall 46 to 
sealingly engage the lay-flathose 94, thus effectively closing 
the upper end of the chamber 52 but permitting the lay-flat 
hose 94 to slide therethrough. The sphincter valve pressure 
may be adjusted by the pressure adjusting means 60 to 
accommodate for physical differences between the tube 92 

10 

15 

20 

25 

30 

35 

45 

50 

55 

65 

6 
and the hose 94, if called for, in order to maintain the 
integrity of the fluid pressure developed in the chamber 54. 
When eversion is complete the lining tube 92 is within the 
sewer pipe or the like and is pressed against the interior of 
that pipe by the pressure of the everting water. 

As indicated in FIG. 4, after eversion is complete the 
external pump provides heated fluid such as water and the 
valve 70 is adjusted so that the flow of that heated water is 
directed through the nipple 68a into the lay-flat hose 94, that 
heated water then escaping from the leading end 94a of the 
lay-flat hose 94 and circulating back through the length of 
the tube 92 into the chamber 52 and then out from the 
chamber 52, between the lay-flat hose 94 and the flexible 
wall 46, into the chamber 14, and out from the chamber 14 
and the outlet 18 back to the pump. The pressure exerted on 
the sphincter valve may be adjusted to facilitate flow of the 
heated fluid through the sphincter valve if such adjustment 
is appropriate. This procedure continues for the period of 
time needed to cause the resin within the tube 92 to set. The 
pressure in the chamber 54 may be adjusted to provide for 
optimum functioning during this period, that being accom 
plished through adjustment of the valve control 60. 

It should be noted that because the pressure within the 
chamber 54 can be varied independently of the eversion 
pressure produced within the chamber 52, not only can 
optimum effective sealing of the upper end of the chamber 
52 be effected, but the pressure of the wall 46 on the tube 92 
or lay-flat hose 94 can be adjusted to take into account the 
different sizes and surface characteristics of the tube 92 and 
hose 94 respectively, and also to function as a brake or as a 
start-and-stop control for eversion in conjunction with varia 
tions in water pressure. The eversion pressure developed in 
chamber 52 can be independently controlled relative to the 
sealing pressure developed in chamber 54. The preferred use 
of air to develop the pressure in chamber 54, whereas water 
is preferably used to develop the eversion pressure in 
chamber 52, gives rise to greater facility of control of the 
desired effect of the wall 46 on the tube 92 and/or hose 94 
as the latter slides therethrough. Exhaust control valve 58 
has been found to be particularly effective in taking care of 
transient conditions experienced during eversion since 
through actuation of the valve 58 one can instantaneously 
remove pressure from the chamber 54 and then quickly 
reestablish it, to in effect nudge the tube 92 along, which has 
proved to be helpful in many situations, such as if the tube 
92 slows down or stops while the eversion is being carried 
Out. 

FIG. 6 shows an alternative embodiment in which the 
three-way valve 70 of the earlier described embodiment is 
replaced by a two-way valve 70a and the inlet following 72 
is located between the valve 70a and opening valve 78. Cure 
is initiated by slowly opening valve 70 and slowly closing 
valve 78. During cure valve 70a is open and valve 73 is 
closed. 
A typical embodiment of the present invention will be 

only approximately 6 feet tall, yet a fluid pressure suitable 
to effect eversion is produced, which pressure in the past has 
required a structure 23 feet tall. From this it will be appre 
ciated that the structure of the present invention is physically 
superior to prior structures in which an actual 23-foot water 
head had to be produced, and makes the equipment usable 
in locations, such as indoors or where there are physical 
obstructions, where the eversion apparatus of the prior art 
could not be used. 

The use of a flexible wall extending completely around 
the tube and/or lay-flat hose, thus functioning as sphincter 
valve, the pressure of which valve on the tube or hose is 
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readily controllable and adjustable, preferably indepen 
dently of the pressure developed to produce eversion, is an 
important factor in making this invention practical and in 
providing great flexibility in its use. 

While but a single embodiment of the present invention 
has been here specifically disclosed, it will be apparent that 
many variations may be made therein, all within the spirit of 
the invention as defined in the following claims. 
We claim: 
1. In connection with tube eversion apparatus comprising 

a housing having an open top and open bottom through 
which a tube to be everted can pass, said housing comprising 
first and second chambers communicating with one another 
by a passage defined at least in part by a flexible wall, 
through which page said tube is adapted to pass with said 
wall in engagement therewith, said housing comprising a 
third chamber with said flexible wall defining a surface 
thereof, said second chamber terminating in an outlet to 
which an end of said tube is adapted to be secured, thereby 
in effect to close the bottom of said second chamber, the 
method of tube eversion comprising (1) feeding the tube to 
be everted through said first chamber, passage and said 
second chamber and securing the leading edge of said tube 
to said outlet, (2) supplying fluid at in elevated pressure to 
said third chamber so as to press said flexible wall against 
said tube, thereby to substantially separate said first and 
second chambers, and (3) while retaining the fluid in said 
third chamber at an elevated pressure, supplying fluid to said 
second chamber at a sufficiently elevated pressure to act on 
said tube to evert it out from said apparatus while causing 
said tube to move axially along and past said flexible wall. 

2. In the method of claim 1, supplying to said chamber 
fluid at a sufficiently elevated pressure to retain said fluid in 
said second chamber substantially at its said elevated pres 
Sle. 

3. In the method of claim 1. supplying fluid to said first 
chamber until the level of fluid therein stands at a predeter 
mined position sufficient to retain said fluid pressure in said 
second chamber substantially at its said elevated pressure, 
and maintaining said fluid level in said first chamber sub 
stantially at said predetermined position while said tube 
passes through said first and second chambers and is everted 
out from said apparatus. 

4. In the method of any of claims 1-3, attaching one end 
of a hose to the trailing end of said tube, continuing the 
eversion of said tube from said apparatus while substantially 
retaining said elevated pressure in said second chamber until 
said tube is fully everted, and then supplying fluid to said 
hose so that said fluid can pass through said hose and then 
act upon the interior of said everted tube. 

5. The method of claim 4, in which means are exposed in 
said first chamber for providing a flow of fluid thereto, said 
means terminating in an end, the step of providing fluid to 

8 
said hose comprising attaching the other end of said hose to 
said end of said fluid-providing means exposed in said first 
chamber, 

6. A method of everting a tube for inserting into an 
5 existing conduit to be lined, comprising: 

feeding the tube to be everted into an eversion apparatus 
including a housing having first and second open ends 
and a passage therethrough defined at least in part by 
a flexible wall, through which passage the tube to be 
everted can pass; 

said housing including a sphincter valve with a chamber 
defined by said flexible wall at said first end of said 
housing, and an eversion pressure chamber having an 
inlet and terminating in an outlet defined by said 
second end of said housing, to which an end of said 
tube is adapted to be secured, thereby closing said 
outlet of said eversion pressure chamber and said 
sphincter valve adapted to seal the inlet of said ever 
sion pressure chamber, 

securing the leading end of said tube to the outlet of the 
eversion pressure chamber; 

supplying fluid under pressure to the chamber formed by 
the flexible wall of the sphincter valve to cause the 
flexible wall to engage said tube, sliding said tube 
through the sphincter valve to allow said tube to move 
through said eversion apparatus, 

retaining the fluid at an elevated pressure so that said 
flexible wall is sealingly pressed against the tube slid 
ing through the sphincter valve, and 

providing eversion fluid under pressure to said eversion 
pressure chamber to cause the tube to evert from said 
apparatus while causing said tube to continue to move 
through said eversion apparatus. 

7. The method of everting a tube of claim 6 wherein the 
fluid under pressure supplied to the chamber formed by the 
flexible wall is air. 

8. The method of everting a tube of claim 6 wherein the 
fluid underpressure provided to the eversion pressure cham 

40 ber is water: 
9. The method of everting a tube of claim 7, wherein the 

fluid under pressure provided to the eversion pressure cham 
ber is water: 

10. The method of everting a tube of claim 6, wherein the 
45 pressure of the fluid supplied to the chamber formed by the 

flexible wall is higher than the pressure of the fluid provided 
to the eversion pressure chamber 

11. The method of everting a tube of claim 6, wherein the 
pressure in the chamber formed by the flexible wall is 

50 maintained independent of the pressure in the eversion 
pressure chamber. 
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