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[571 ABSTRACT

An automatic flow regulator for refrigeration systems
in which a fixed flow control orifice in series with a
spring-opened flow regulating valve are carried on the
same member for access laterally from the refrigerant
line for servicing and making changes in orifice sizes.

15 Claims, 9 Drawing Figures
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i
REFRIGERANT FEED CONTROL AND SYSTEM

BACKGROUND OF THE INVENTION

This is a simplification of the valve construction
shown in Hansen et al., U.S. Pat. No. 3,449,923, refer-
ence to which is hereby made, and relates to a readily
removable and changeable constant flow feed control
valve in refrigerant recirculating systems which have
one or more low pressure liquid circuits including dry
expansion, flooded evaporators and surge tanks.

In such a system, as more particularly described in
the patent, liquefied refrigerant is supplied from a surge
tank to an evaporator coil under pressure where it is ex-
panded and then returned to the surge tank. A com-
pressor is connected to take vapor from the tank to es-
tablish in the tank a low return pressure, compress the
vapor and pass it back to the surge tank through a con-
denser where it is returned to its liquid phase. The lig-
uid level in the tank is conventionally controlled so that
the expanded refrigerant is maintained at a low suction
pressure by the compressor intake while a pump deliv-
ers the liquid refrigerant to the inlet of the evaporator
coil under pressure to establish a pressure drop across
the evaporator coil.

Evaporator coils may be located at various and
widely spaced locations in a refrigerating plant, and
have different flow distances, areas, elevations, and re-
frigeration loads whereby effective inlet pressures for
the evaporators vary quite widely and individually from
time to time during their work cycles. _

Furthermore, evaporator circuits can be variously
equipped, some with regulators at evaporator outlets
with or without expansion valves at the inlet as well as
other valves for different cycles. Accordingly, there
will tend to be differences in the amount of recirculat-
ing liquid that can flow in the evaporators.

SUMMARY OF INVENTION:.

The present invention is concerned with controlling
the flow of liquid refrigerant to the evaporator at-a pre-
determined flow at a variable pressure drop. It com-
prises an inexpensive constant flow regulator in which
a fixed orifice and a movable member of a variable
opening flow control valve are carried as a unit by a
pressure responsive piston. The valve is generally char-
acterized by plural triangularly shaped castellated
openings that are variable and the piston at the inlet
end is disposed to be responsive in a valve closing di-
rection to the higher pressure of the liquid refrigerant.
At its outlet end the piston is exposed to the lower pres-
sure generally determined by spring and piston area. A
spring urges the piston to open the valve in opposition
to the effect of the higher liquid pressure to establish
a pressure drop across the orifice. Thus a single mov-
able unit which includes a movable valve member and
an orifice; a spring; a housing; and a closure constitute
the parts of the present simple constant flow regulator.

Preferably, the piston, and with it the movable valve
member and orifice, are accessible for removal to ex-
change orifices upon the removal of the closure. Pref-
erably this can be accomplished without disassembly of
the housing from the refrigerant line. However, in one
embodiment the fixed orifice can be changed to an-
other without removal of the piston, thereby providing
at low cost some versatility of fixed orifice sizes not
only for reduced valve inventories, but some flexibility
at low cost in refrigeratian applications.
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The evaporator side of the valve and the spring urge
the valve to open while the liquid pressure in the refrig-
erant supply line urges the valve to close. The orifice
permits liquid refrigerant to flow at a constant rate at
any established pressure differential across the valve to
oversupply the evaporator circuit in a predetermined
constant ratio which safely includes maximum ex-
pected load conditions thereof.

This invention makes it possible to design and erect
refrigeration systems with multi-evaporators using the
recirculation method, which are considerably easier to
put into operation, less costly to maintain, and provide
improved performance results because of the elimina-
tion of both an evaporator starvation condition result-
ing in insufficient refrigeration and an evaporator over-
feed situation with its problems of excessive refrigera-
tion, excessive pumping cost, and excessive amounts of
liquid return to the surge tank.

These being among the objects and accomplishments
of the present invention other and further objects in-
cluding simplicity of design, ease of manufacturing, the
holding of tolerances, and rapidity of assembly and
testing, including replacement of control spring or sub-
stitution of orifices, will become apparent from the fol-
lowing description and the drawings, in which:

FIG. 1 is a diagrammatical representation of a typical
refrigeration system improved in its servicing and per-
formance by and as a part of the present invention;

FIG. 2 is a longitudinal sectional view of the liquid
feed control valve for a liquefied gas embodying the in-
vention;

FIG. 3 is a sectional view similar to that shown in
FIG. 2 illustrating a modification of the invention;

FIG. 4 is a sectional view taken on lines 4—4 of FIG.
3; '
FIG. § is a longitudinal sectional view of the liquid
feed control showing another embodiment of the in-
vention relating to the control element shown in FIGS.
2 and 3;

FIG. 6 is a sectional view taken on line 6—6 of FIG.
5;

FIG. 7 is a sectional view taken on line 7—7 of FIG.
5;

FIG. 8 is an end view of the dial selector of an orifice

size in the embodiment shown in FIG. 5; and

FIG. 9 is a graphical presentation of the operation of
the control shown in FIG. 2 in a typical refrigeration
system such as shown in FIG. 1.

Referring now to the drawings in which like numbers
refer to like parts, and particularly FIG. 1, a liquid re-
circulating refrigeration system 10 is shown in which a
compressor 12 draws gas at suction pressure through
line 14 from the top of a surge tank 16, compresses it
and discharges the high pressure refrigerant gas
through a conduit 17 into a condensor 18 where the hot
gas is cooled by means of a cooling fluid source 26 and
is converted to a liquid refrigerant which flows into a
high pressure reservoir 24 and liquid line 22. From the
high pressure liquid line 22, the liquid passes through
a float valve 26 whose operation is not responsive to
pressure and enters the surge tank 16 where it is main-
tained at a pressure that is approximately equal to the
suction pressure of gas entering the compressor 12
through line 14. Normally, the liquid level in the surge
tank is maintained by the float valve or by a float switch
and solenoid valve (not shown) at a desired level 28 in
the surge tank. This level is normally established suffi-
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ciently below the suction gas exit line 14 from the surge
tank to prevent carry-over of entrained liquid refriger-
ant into the compressor suction. Likewise, the liquid
level 28 is maintained high enough to ensure an ade-
quate supply of liquid and an adequate head of liquid
for a liquid recirculating pump 30, which is used to feed
the liquid refrigerant out through the supply line 32
into the plant where it can be directed toward one or
several of many evaporators 34.

These evaporators may be of many different varieties
and in many different locations in the plant. Some
evaporators 34 may be on the first floor, others may be
of a single pipe variety, a coiled type variety, a thin coil,
a shell and tube pressure vessel, or any of the many dif-
ferent types of evaporators that are frequently used.
Some of these evaporators may have very short refrig-
erant flow circuits with generous passage areas for the
‘refrigerant gas resulting in a very low or even negligible
pressure drop as a refrigerant gas passes through the
evaporator. On the other hand, some evaporators may
have very long and restrictive circuits which resuit in
relatively high pressure drop as the refrigerant passes
through the evaporator.

The representative system utilizing the invention as
shown in FIG. 1 shows three different but representa-
tive types of evaporator circuits. The liquid refrigerant
supply line is shown at 36 and the suction line is shown
as 38. :

The upper circuit 40 includes the feed control valve
50 of the invention, the evaporator coil 34 and an evap-
orator pressure regulator 42 connected in series be-
tween the supply line and the suction line. A shut-off
valve 44, preferably controlled by a thermal responsive
device such as a thermal bulb (not shown) actuating a
solenoid which controls liquid to flow or not flow
through the liquid valve 50 whether connected thereto
at the inlet line 46 or outlet 48 of the valve 50. In this
circuit the pressure at the outlet 48 is substantially
constant as controlled by the evaporator pressure out-
let regulator 42, and irrespective of supply line pressure
the feed control 50 will deliver liquid refrigerant, at
whatever flow rate desired, at a pressure that is in ex-
cess of the evaporator set pressure. This stabilized flow
being constant such improves the performance and
control effect of the pressure valve 42.

In the next evaporator circuit 52 the feed control 50
is connected in series with an off-and-on solenoid valve
54 remotely controlled, and the evaporator 50, be-
tween the liquid supply line 36 and the suction line 38,
Here the evaporator coil is at suction pressure and
when the solenoid valve is open the feed control 50 op-
erates to increase refrigerant flow with an evaporator
pressure rise. In the lower circuit 55 the feed control 50
is shown connected d:rectly between the supply line 32
and evaporator 34.

Referring now to FIG. 2 the sxmplest embodiment of
the invention is shown designated 50A the feed control
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comprises a body member 56 having an inlet passage -

57 terminating in a shoulder stop 58 that opens into a
cylindrical bore 60 which outwardly terminates in a
threaded opening 62 receiving a closure plug 64 sealed
by an O-ring 66. The bore 60 is centrally enlarged to
provide a valve flow compartment 68 defined-in part by
a valve port 70 and.leading to an outlet 72.

A piston 74 preferably made in two telescoping ele-
ments 74A and 74B for freedom of movement with
close tolerances in the bore 60, is slidably mounted in
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the bore 60 to rest at one end of element 74B against
the shoulder 58 as urged by a compression spring 75
engaging the other end of element 74A to function as
a unit, and at said other end the piston entérs and co-
acts with the port 70. A conduit interconnects the inlet
and port and preferably constitutes a longitudinal pas-
sage 76 provided through the piston to reduce interim
space ‘and at said one end the passage is threaded to re-
ceive a plug 78 having a fixed orifice 80. At the other
end the passage 76 terminates in a plurality of triangu-
lar castellated slots 77 providing a valve guide sleeve 82
for multiple lineal orifice flow control in coaction with
the valve port 70. The higher pressure of the liquid at
the inlet 57 urges the piston to close the valve port 70.
The action of the spring 75 and the pressure down-
stream of the valve 70, though reduced, urge the valve
to its open position. Between them a pressure drop is
provided across the valve that produces a constant flow
through the orifice 80. The relative flow characteristics
are shown and legended in FIG. 8.

The piston 74 is internally threaded at 73 and when-
ever it is desired to service the valve or change to a dif-
ferent sized orifice 80, the plug 64 is unthreaded, the
spring 75 is removed and piston 74 is tool engaged at
the threads 73 and removed. The orifice plug 78 having
a hex or square head or socket is then removed by a
wrench and replaced with another orifice plug (not
shown) having a different orifice size in it.- The valve
50A is easily reassembled and sealed with the plug 64
without having disturbed any connections between
lines 46 and 48.

Referring to FIG. 3 an embodiment 50B of the valve
is shown in which a selection of fixed orifices 80A are
provided in one member such as a rotatable disc 84
with the coincidence between a port 86 and the orifice
80A offset radially of the piston whereby upon removal
of the piston 74X for orifice change, the replacement
orifice is already there available for use by merely ro-
tating the disc 84 to locate the chosen orifice at the
port 86.

In this embodiment a spring urged detent 88 is
mounted in a well 100 off-center to and in the end of
the piston 74X. Appropriate indexing recesses 90 on
the disc assure.the correct positioning of any orifice
chosen. Although a loosening and tightening of a screw
(not shown) could be used to hold the disc in place and
correctly positioned on the end ‘of the piston, the disc
otherwise is freely held in rotatable position in a recess
92 by a compressed C spring 94, the liquid pressure as
indicated by the arrow 96 pressing it in sealing relation-
ship against the piston.

In FIG. 5 an embodiment 50C is shown in which the
changing of orifices can also be accomplished quite
easily without opening the refrigerant line. The chang-
ing of the orifices 80A and 80B can be accomplished
very easily merely by rotating a selector dial 102 when
desired, it being desirable to have a ready selection of
fixed size orifices of known flow characteristics in some
installations rather than an infinitely variable adjust-
ment.

In this valve embodiment 50C, shown in FIG. §, the
position of the piston 74Y is reversed end for end in the
housing S0C and the orifice disc 84 rests in the recess
92A on the end of the piston 74Y adjacent to the plug
64A. The dial 102 is journalled in the plug 64A on a
shaft 103 as sealed by an O-ring 104 and terminates in-
wardly in a cross-sectionally non-cylindrical shaft 106
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which is slidably received in a mating contour 108 in
the disc 84 to rotate the disc yet permitting free axial
reciprocation of the piston and the disc with respect
thereto. A sealed drive pin 110 received through the
side wall of the housing engages in a longitudinal chan-
nel section 112 in the surface of the piston 74Y to pre-
vent rotation of the piston and port 86 by the disc 84
when changing orifices.

At the castellated end 82A of the piston a cup 114 is
provided which slidably telescopes with the castellated
end of the piston in mutually guided relationship and
the outside diameter of the castellations 82 preferably
is reduced to provide a circumferential shoulder 116
which serves as a value seat for the tim 118 of the cup
114. At its closed end 120 the cup is of a reduced di-
mension to be received in guided relation in a space
bounded by radial supports 122 that provide outlet pas-
sages 72A (FIG. 7) between them. The reduced end
120 internally supports one end of the compression
spring 75 that urges the piston 74Y to its valve opening
position.

A seal or C-spring 124 in the upstream compartment
serves as an assembly stop limiting the valve opening
urged by the spring 75 and a forward stop can be the
engagement between the valve seat 116 and cup rim
118 in which position the valve castellations or valve
seat 116, or both, are closed. If a seal is used the spring
75 urges piston closure contact therewith under shut-
down conditions as a positive check except for slight
bore clearance leakage.

In event the pressure in the outlet opening 72 unex-
pectedly exceeds the inlet pressure to a dangerous de-
gree, the cup 114 is urged away from its resting position
shown in FIG. 5 and closes as a back flow check valve
closing the castellation ports and restlng, if desired,
against the seat 116.

Selection of a particular orifice to coincide with the
port 86A is made by rotation of the selector knob 102
upon whose face 130 (FIG. 8) the positions of the re-
spective orifices are maked by indicia 132 indicating
refrigerant tonnage with reference to an indicator 130
on the housing. In making the selection the selector
knob 102 is rotated to bring the selected orifice indicia
in alignment with the arrow 134 by the square shaft ro-
tating the disc 84A. -

In the operation of all three embodiments, despite
variations in the inlet and outlet pressures and orifice
sizes the pressure flow control valves 50, once set, will
maintain substantially constant liquid flow to the evap-
orator as illustrated in the chart FIG. 8. Liquid refriger-
ant first entering the inlet passage 58 under supply line
pressure is initially effective upon the piston 74 and it
quickly responds tending to close the valve 82 since
there is no initial counter pressure in the outlet conduit
72 that is counter effective on the piston. However, by
the time the valve 82 approaches its closed position,
liquid is flowing through the orifice 80 and counter
pressure in the valve chamber begins to build up and
open the castellated valve 82. This tends to equal the
inlet pressure due to substantially equal piston areas,
but a pressure differential develops between the inlet
and outlet.

The spring force determines this differential pressure
and such is maintained by the spring 75 and the castel-
Iated valve yielding towards its closing posmon if the
pressure differential increases and opening more if the
differential decreases.
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The size of the orifice desired remains to be selected
in any particular apphcatlon

Assuming the spring provides a 2 p.s.i. pressure dif-
ferential the size of the orifice can be calculated for the
liquid flow desired at that differential to provide a de-
sired circulation rate, for instance, a two to one rate
which means twice as much liquid being supplied to the
evaporator as is evaporated by the evaporator at full
load. Other ratios may be selected if desired.

Thus with a constant pressure differential across the
orifice established by the valve, the orifice and valve
will maintain a substantially constant volume flow inde-
pendent of the back pressure of the evaporator circuit
at its outlet and this is irrespective of pressure varia-
tions in the inlet passage. It will be further observed
that one overall benefit of this invention will be to per-
mit systems to be designed at lower costs and feed rates
than have been hitherto possible. In the past, high recir-
culation rates were invariably required in order to over-
come the situation in which many evaporators in the
field were being supplied with an excess amount of lig-

‘uid under conditions that could not be corrected ex-

cept at great expense because of the difficulty of deter-
mining which evaporators were over-feeding and the
difficulty of readjusting these evaporators and the rest
of the evaporators in the system for pumpmg economy
after the problem was pinpointed.

It will be appreciated that different flow rate orifices
can be computed for other ratios as mentioned, and, in
the embodiments shown, given a spring 75 of known
characteristics the orifices to be selected for particular
evaporators can be rated in refrigeration tons 132 up
to the capacity of a given valve size.

Moreover, the present invention eliminates the need
of a separate check valve, to prevent “back-up” of the
liquid from the evaporator into the liquid supply lines
as an evaporator is washed down with hot water when
it has the suction line closed or when the evaporatof is
supplied with hot gas and the suction line of the evapo-
rator is closed during a hot gas defrost period.

Thus, it will be observed how i in operation the inven-
tion delivers to the inlets of various evaporator circuits
a flow that is constant, and how the stated objects and
novel results are attained. '

What is claimed is:

1. A liquid refrigerant feed control comprising:

a housing having an inlet for the feed line and an out-
let to an evaporator for a liquid refrigerant and pro-
viding cylinder means therebetween having a lat-
eral outlet openmg defining a valve port facing the
outlet;

piston means exposed at one end to inlet pressure
slidably mounted in said cylinder means to extend
beyond ‘said outlet opening at its other end and
having a conduit throughout its length centrally
discharging essentially towards a wall of the hous-
ing through the center of said valve port;

fixed orifice means connected in series with and con-
trolling flow through the conduit;

valve means carried by said piston means adjacent to
said outlet including radial openings communicat-
ing with said conduit and movable by said piston
means in a direction. transversely to the plane of
said port to coact with said valve port and vary the
flow opening of the valve with movement of said
piston means; and



3,741,242

7

means urging said piston means to establish a low
pressure differential across the orifice including a
resiliently operating element exerting a force upon
the piston means in the valve opening direction.

2. The combination called for in claim 1 in which the
axis of said cylinder means is at an acute angle to the
common axis of said inlet and outlet and has an access
opening at its remote end opening to atmosphere to re-
ceive and provide access to the piston means there-
through with said outlet opening in close proximity to
said outlet; and

closure means for closing said access opening.

3. A liquid refrigerant feed control comprising:

a housing having an inlet for the feed line and an out-
let to an evaporator for a liquid refrigerant and pro-
viding cylinder means therebetween having a lat-
eral opening defining a valve port facing the outlet;

piston means slidably mounted in said cylinder means
and having a conduit therethrough;

© fixed orifice means in the conduit adjacent said inlet
comprising a disc having angularly spaced orifices
“of different sizes for selective adjustment to coin-
cide with said conduit;

valve means carried by said piston means adjacent to
said outlet coacting with said valve port to vary the
flow opening of the valve with movement of said
piston means; and

means urging said piston means with a predetermined
force in the valve opening direction to establish a
low pressure differential across the orifice.

4. The combination called for in claim 1 in which said
orifice means, piston means and valve means operate
as a unit within the confines of said housing.

5. A liquid refrigerant feed control comprising:

a housing having inlet and outlet openings connected
by a chamber having a wall defining a cylinder
means in two spaced sections intermediate the
openings and a valve chamber intermediate said
sections with one section in communication with
one of said openings;

a flow control means including a fixed orifice means,
a valve means having a variable flow control valve
element adjacent one end of the cylinder means
and a porting valve element adjacent the other end
of the cylinder means telescoping in sliding relation
with said control valve member and coacting there-
with for regulating flow between said openings;

piston means slidably mounted in said wall and hav-
ing a conduit therethrough teminating in one of
said valve elements adjacent to one of the openings
and carrymg adjacent to the other opening the ori-
fice means in communication with said one valve
member through said conduit;

said ‘housing at said one opemng carrying the other

- valve element; and

resilient means for urging said piston means to open
said valve means in a direction counter to the di-
rection of flow through said conduit to establish a
low pressure differential across said orifice means.

6. A liquid refrigerant feed control comprising:

a housing having inlet and outlet openings connected
by a chamber having a wall defining spaced cylin-
der sections intermediate the openings and a valve
chamber intermediate said sections in communica-
tion with one of the openings;

plug means for closing said cylindrical chamber adja-
cent to one of said openings to confine flow com-
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munication to the other opening through said cylin-
der means and valve chamber;

a flow control means including a fixed orifice means
and a valve means having a variable flow control
sleeve valve element and a porting element tele-
scoping therewith for regulating flow between said
openings;

piston means slidably mounted in the cylindrical wall
and having a conduit therethrough terminating in
one of said valve elements adjacent to one of the
openings and carrying adjacent to the other open-
ing the orifice means in communication with said
one valve member through said conduit;

said housing at said one opening carrying the other
valve element; and

resilient means for urging said piston means to open
said valve means in a direction counter to the di-
rection of flow through said conduit.

7. The combination called for in claim § in which said
flow control valve element is carried by said piston
means; and

cup means axially in open communication with the -
lower pressure of said pressure differential on one
side and the outlet pressure on the other side recip-
rocably supporting said piston means and mounted
in said housing to carry both said flow control valve
element and said resilient means for coaction with
said piston to actuate said valve means.

8. A liquid refrigerant feed control comprising;

a housing having inlet and outlet openings connected
by a chamber having wall defining a cylinder inter-
mediate the openings;

a flow control means including a fixed orifice means
and a valve means carried by said piston means
having a variable flow control sleeve valve element
and a porting element telescoping therewith for
regulating flow between said openings;

piston means slidably mounted in the cylindrical wall
and having a conduit therethrough terminating in
one of said valve elements adjacent to one of the
openings and carrying adjacent to the other open-
ing the orifice means in communication with said
one valve member through said conduit;

said housing at said one opening carrying the other
valve element;

resilient means for urgmg said piston means to open
said valve means in a direction counter to the di-
rection of flow through said conduit;

cup means reciprocably supporting said piston means
and mounted in said housing to carry both said
sleeve valve element and said resilient means for
coaction with said piston to open said valve means;

said cup means being reciprocably mounted in said
housing adjacent said outlet opening to respond as

-a back flow check valve in coaction with said resil-
ient means and flow control valve element when
the pressure differential between said outlet open-
ing and the inlet opening is substantially reversed.

9. The combination called for in claim 6 in which the.
orifice means includes a disc rotatably mounted on said
piston means carrying a selection of fixed orifices of
different sizes of which flow control means has at least
one fixed orifice;

shaft means journaled in said plug means and rotat-
ably driving said disc to dispose any fixed orifice
selected in sole communication with said conduit
at a time;
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means for holding said piston against rotation; and

manually rotated indicator means carrying said shaft
for selective orifice rotation of said disc.

10. The combination called for in claim 6 in which
said plug means is of a size greater than the cylinder
size for removal of said piston from the cylinder; and

said orifice being releasably mounted on said piston
for removal and replacement.

11. A liquid refrigerant feed control comprising:

a housing having inlet and outlet openings connected
by a chamber having a wall defining a cylinder in-
termediate the openings;

a flow control means including a fixed orifice means
and a valve means having a variable flow control
sleeve valve element and a porting element tele-
scoping therewith for regulating flow between said
openings;

piston means slidably mounted in the cylindrical wall
and having a conduit therethrough terminating in
one of said valve elements adjacent to one of the
openings and carrying adjacent to the other open-
ing the orifice means in communication with said
one valve member through said conduit;

said housing at said one opening carrying the other
valve element;

resilient means for urging said piston means to open
said valve means in a direction counter to the di-
rection of flow through said conduit;

said orifice member comprising a disc element carry-
ing a plurality of selective fixed orifices; and

detent means for holding said disc means with any se-
lected fixed orifice in communication with said
conduit.

12. The combination called for in claim § in which
said piston means is in two sections bridging said valve
chamber and define between them a second valve
chamber and said porting element.

13. The combination called for in claim 5 in which
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10
the piston means is supported at opposite ends in said
cylinder sections and comprises two sections held to-
gether at an engagement with each other located essen-
tially between said cylinder sections by said spring to
operate as a unit.

14. The combination called for in claim 6 in which
said sleeve valve element continuously engages said
porting element and includes a plurality of triangular
castellated slots for multiple lineal orifice flow control
in coaction with the porting element.

15. A liquid refrigerant feed control comprising a
housing having coaxial inlet and outlet openings and
with a cross wall between them and defining on the out-
let side of the wall a valve compartment whose major
space is disposed to one side of said axis;

said wall and the housing adjacent one of said coaxial

openings defining a cylinder whose axis is disposed
at an acute angle to said coaxial openings with an
external access opening spaced laterally from one
of said coaxial openings;

piston means reciprocably mounted in the cylinder to

bridge said valve compartment;

valve port means carried by said housing opening

into said compartment adjacent to one of said

" openings; ‘

flow control valve means carried by said piston hav-

ing triangular castellated lineal slots coacting with
said valve port means;

conduit means through said wall interconnecting said

flow control valve means and said inlet opening in-
cluding an orifice member;

resilient means urging said piston means to open said

flow control valve means; '

means for applying inlet pressure to said piston to

urge the piston means to close said flow control
valve means; and

closure means for said access opening.
* * * * *



