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(57) Abrége/Abstract:
An Improved sampling pump has utility for withdrawing contaminated fluid from a low pressure source and outputting cleaned
fluid to a sampling container. The fluid pump assembly of the present invention includes an operator unit for reciprocating
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(57) Abréege(suite)/Abstract(continued):

plunger, and a side body port positioned within the pump body for receiving a removabile filter. The pump assembly Iincludes a
discharge check valve which Is Ideally positioned within the pump body for minimizing "dead areas” within the pump, but is also
adjustable for controlling the downstream pressure generated by the pump. An operator unit for the pumping assembly may
Include a spacer attached to the operator piston for selectively controlling the pump stroke. The pump assembly preferably has
a pump body Inlet port substantially aligned with the plunger axis. High pump reliability i1s obtained by the preferred filtering
technigue which cleans both the fluid supplied to the pump and the fluid supplied to the operator unit.
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SAMPLING PUMP

Abstract
An improved sampling pump has utility for withdrawing contaminated fluid

from a low pressure source and outputting cleaned fluid to a sampling container. The

fluid pump assembly of the present invention includes an operator unit for
reciprocating plunger, and a side body port positioned within the pump body for
recetving a removable filter. The pump assembly includes a discharge check valve
which is ideally positioned within the pump body for minimizing "dead areas" within
the pump, but is also adjustable for controlling the downstream pressure generated
by the pump. An operator unit for the pumping assembly may include a spacer
attached to the operator piston for selectively controlling the pump stroke. The pump
assembly preferably has a pump body inlet port substantially aligned with the plunger

axis. High pump reliability is obtained by the preferred filtering technique which
cleans both the fluid supplied to the pump and the fluid supplied to the operator unit.
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SAMPLING PUMP

Kield of the Invention
The present invention relates to pumps which periodically withdraw
flmd from a low pressure source and paés the fluid to a downstream container or
other device. More particularly, the present invention relates to a relatively low cost

pump ideally suited for periodically withdrawing contaminated pas from a low

pressure line, and outputting the gas to a sampling container, with the pump operator
being powered by the low pressure source.

Background of the Invention

Various situations arise wherein one seeks to pump a hquid or gas from

a low pressure source, such as a flow line, and output the fluid to a downstream
container, such as a sample bottle. The sample bottle may be periodicélly sent to a
laboratory for analysis to determine the BTU content of the sampled fluid, and
thereby determ.ine the BTU content of the gas flowing in the low pressure line. In

many situations, a separate power source, such as an electric pump or pressurized

hydraulic line, is readily available for driving the pump. In other situations typified

by remote applications, a separate power source is not readily available or is not cost-
effective for driving or powering the pump. In these latter situations, the low
pressureé source can be used to drive the pump, thereby avoiding the expenses
associated with a separate power supply. Samplin g pumps have typically been
powered by an operator unit Which receives low pressure from the downstream
source, and which uses the low pressure as the driving force. Examples of sampling

pumps which may utilize the downstream pressurized line as the driving force for the
pump operator are disclosed in U.S. Patents 4,928,536 and 5 ,032,063.

Many of the advantages of a sampling pump powered by an upstream
fluid pressure frequently are not realized if the upstream fluid is contaminated with
particles, _ such as rust, scale, or other particulate. The fluid ideally is filtered before
entering the pump to reduce maintenance costs, and this filter ideally is closely
adjacent the pump jnlet port check valve. If the fluid line to the pump operator unit
is not also filtered, however, service costs for the operator unit can become

excessive. Service personnel periodically change the pump inlet filter, and may not
inspect or change the operator unit filter.
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In some applications, the pump inlet filter may be cleaned by the lower
pressure fluid itself, as disclosed in U.S. Patent 5,074,154. Much of the fluid

flowing to a sampling pump may thus pass by, rather than through, the pump inlet
filter in a "hot loop", thereby continually cleaning the pump inlet filter. In other
applications, this hot loop technique is not feasible, and substantially all fluid flow to
the pump is input and discharged from the pump.

In many applications, a check valve may be provided within the flow
line downstream from the sampling pump, and in these cases an adjustable check
valve may be utilized to control the downstream fluid pressure. An adjustable check
valve offers a significant advantage in that the combination of (1) downstream fluid
pressure desired as a result of the pumping operation, and (2) the efficiency of the
pumping operations, may be maximized by using this check valve to adjust the
downstream pressure. When used for gas applications, however, the pump discharge
check valve ideally is closely adja’cent the pump plunger, thereby minimizing the

"dead areas" within the pumping system and improving pump efficiency, as disclosed
in U.S. Patent 5,074,154. '

Various techniques have been employed to adjust the pumping capacity,
1.e., the volume of each pump stroke. The '154 patent referenced above, for
example, discloses a micrometer for adjusting the stroke of the operator piston, and
thus the pumping plunger and thus the volume of the pump stroke. Also, it is well
known to provide a purge system for a pump, so that fluid from the pump inlet may
periodically effectively bypass the pump and go directly to the pump outlet, as
disclosed in U.S. Patents 4,440,032, and 5,074,154. Improved techniques are
required, however, to provide a downstream fluid pressure pump with a lower cost
pump stroke adjustment, and to reduce the expense associated with providing an
improved pump with a purge system.

The disadvantages of the prior art are overcome by the present
invention, and a novel pump is hereinafter disclosed to satisfy the need for a low cost

and reliable pump which may be used for various applications.
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Summary of the Invention

The invention in one aspect pertains to a sampling pump for withdrawing
contaminated tluid from a source and outputting fluid to a container, the pump comprising
a pump body having a central axis, a pump body inlet for fluid-tight communication with the
source, the pump body inlet having an inlet axis substantially aligned with the pump body
central axis, and a pump body outlet for fluid-tight communication with the container. A
plunger 1s axially reciprocal within the pump body for varying the volume of a fluid receiving
chamber within the pump body to receive fluid from the source and discharge fluid to the
container during a complete pumping cycle. A discharge check valve is provided for
preventing fluid flow from the container to the fluid receiving chamber, and a pump inlet
check valve prevents fluid tlow from the fluid receiving chamber to the pump body inlet. An
operator unit is provided for reciprocating the plunger, and a side body port in the pump body
1s positioned between the pump body inlet and the pump inlet check valve, the side body port
extending outward from the central axis of the pump body to an outer surface of the pump
body. A filter is removable and insertable through the side body port for filtering fluids
passing from the pump body inlet to the fluid receiving chamber. A diverter member is
positioned along the pump body central axis and between the plunger and the pump body
inlet, the diverter member being removably affixed to the pump body for diverting fluid flow
through the filter. A removable plug seals the side body port such that the plug and filter
may be periodically removed from the side body port and repeatedly reinserted into the side
body port. The operator unit is powered by fluid pressure to reciprocate the plunger, and a
fluid pressurizing line has an inlet positioned between the filter and the pump inlet check
valve and an outlet in fluid communication with the operator unit.

In another aspect, the invention provides a fluid pump for withdrawing fluid
from a source and outputting fluid to a container, the pump comprising a pump body having
a central axis and having a pump body inlet for fluid-tight communication with the source,
a pump body outlet for fluid-tight communication with the container, and a valve port with
the pump body inlet having an inlet axis. The pump body outlet has an outlet
axis and the valve port has a valve adjustment axis spaced from both the inlet axis and the
outlet axis. A plunger 1s axially reciprocal within the pump body for varying the volume
of a fluid receiving chamber within the pump body to receive fluid from the source and

discharge fluid to the container during a complete pumping cycle. The valve port in the pump
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body 1s in fluid communication with both the fluid receiving chamber and the outlet port, the
valve port extending outward from the central axis of the pump body to an outer surface of
the pump body. A pump inlet check valve is provided for preventing fluid flow from the
fluid receiving chamber to the pump body inlet, and an adjustable discharge check valve is
provided for preventing fluid flow from the container to the fluid receiving chamber. The
adjustable discharge check valve has a valve member for sealing engagement with a check
valve seat within the valve port of the pump body, a biasing member for biasing the valve
member into engagement with the check valve seat, and an adjustment member removably
secured to the pump body and having a stop surface engaged by the biasing member for
selectively controlling the spacing between the check valve seat and the stop surface on the
adjustment member. The adjustment member is movable along the valve adjustment axis for
adjusting fluid flow through the discharge check valve. There is an operator unit for
reciprocating the plunger.

Further, the invention pertains to a method of operating a pump for
withdrawing tluid from a source and outputting fluid to a container, the pump having a central
ax1s, and the pump body having a pump body inlet for fluid communication with the source
and a pump body outlet for fluid communication with the container. The pump body inlet
has an inlet axis, and the pump body outlet has an outlet axis with the pump including a
plunger reciprocal within the pump body for varying the volume of a fluid receiving chamber
to recetve fluid from the source and discharge fluid to the container during a pumping cycle.
The method comprises preventing fluid flow from the fluid receiving chamber to the pump
body 1nlet; forming a valve port in the pump body in fluid communication with both the fluid
receiving chamber and the pump body outlet and extending outward from the central axis of
the pump body to an outer surface of the pump body; positioning an adjustable discharge
check valve within the valve port for preventing fluid flow from the container to the fluid
rece1ving chamber; movably positioning a valve element within the discharge check valve for
engagement with a valve seat on the pump body; positioning an adjustment member movable
with respect to the pump body; positioning a biasing spring between the adjustment member
and the valve element; and moving the adjustment member to alter the biasing force of the
biasing spring and thereby adjust fluid flow through the discharge check valve without

disconnecting fluid lines interconnected with the pump body.
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The sampling pump of the present invention, in a preferred
embodiment, utilizes a pump Operator unit comprising a piston responsive to upstream
fluid pressure to drive the operator and therefore stroke the pump plunger, so that a
separate pump power source is not required to perform this function. The pump
stroke may be easily and inexpensively rendered adjustable by providing an
attachment member secured to the operator piston, so that a spacer, which has a top
surface a selected distance from the top face of the operator unit piston, can be
removable secured to the attachment member.

The pump includes a filter positioned in a side body port of the pump
body by a removable plug, so that the plug and filter may be périodically removed,
the filter cleaned, and the filter and plug reinstalled without disassemblin.g the pump
from the upstream low pressure source or the downstream high pressure source. The
filter 1s provided between the pump body inlet and the pump inlet check valve, and
an actuation line to the pump actuator has its actuator line inlet between the filter and
the pump inlet check valve. All fluids passing to either the pumping chamber or to
the pump operator are thus filtered to enhance the life of the pump assembly.

The pump outlet check valve engages a seat within the body of the

pump, so that dead areas within the pump are minimized. The check valve is,
however, adjustable to control downstream fluid pressure. In one embodiment, the
pump discharge check valve is rendered adjustable by selecting a check valve stud
with a pocket having a selected depth for receiving a biasing spring, so that the
biasing force of the spring may be easily altered. In another embodiment, the check
valve 1s rendered adjustable for rotating an adjustment screw provided within a sleeve
member interconnected with the pump body, and a resealable end cap allows the
operator to easily obtain access to the adjustment screw. A purge line is provided
within the pump body for interconnecting the pump inlet port and the pump outlet
port, and fluid flow through this line may be controlled by a purge valve member
having its seat also. within the pump body. The purge valve is ideally positioned
opposite the adjustable check valve with respect to the central axis of the pump, and’
the pump body outlet port is positioned circumferentially between the purge valve and

the check valve. An actuator line port is also positioned circumferentially between
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the purge valve and the check valve, but is opposite the pump body outlet port with respect
to the pump centerline.

Accordingly, the present invention seeks to provide an improved low-cost
sampling pump with a filter which may be replaced without disassembling the pump from
either i1ts upstream or downstream lines.

Further, the present invention seeks a sampling pump with an adjustable pump
outlet check valve which may be regulated to control downstream pressure, yet positioned
within the pump body to minimize dead volumes within the pump.

Still turther, this invention seeks to provide a low cost sampling pump with an
output check valve and purge valve being positioned opposite the pump centerline, and each
of an output port and actuator line port being circumferentially positioned between these
valves and opposite each other.

Further still, this invention seeks to provide a low cost sampling pump which
includes an upstream fluid-responsive operator unit which may be easily adjusted to regulate
the pumping stroke.

It 1s a feature of this invention that a low cost sampling pump uses the same
filter to clean both the fluid entering the pumping chamber and the fluid passed to the
operator unit for driving the pump. This filter may be quickly and easily replaced through
a side port in the pump body, thereby reducing pump maintenance.

It 1s another feature of this invention that the pump body includes a purge line
for interconnecting the fluid inlet with the fluid outlet and bypassing the pumping chamber,
with the purge line being controlled by a valve having its closure member and seat within the
pump body.

Yet another feature of the invention is a low cost gas sampling pump with an
adjustable output check valve incorporated into the pump body.

An advantage of this invention is that the same sampling pump has a wide
number of applications, thereby reducing the overall cost of the pump. The pump of this
invention 1S particularly well suited for withdrawing hydrocarbons from a low pressure

gathering line connected to a hydrocarbon well, and discharging the hydrocarbons to a sample

container.
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These and further objects, features, and advantages of the present.
invention will become apparent from the following detailed description, wherein

reference is made to the figures in the accompanying drawings.
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Brief Description of the Drawings

Fig. 1 is a simplistic view of the pump according to the present
invention for receiving contaminated fluid from the low pressure source, and for
outputting cleaned fluid to a sampling container.

Fig. 2 is a right.’-angle cross-sectional view an exemplary pump
according to the present invention.

Fig. 3 is a cross-sectional view taken along lines 3-3 in Fig. 2.

Fig. 4 depicts an alternate embodiment of an adjustable outlet check
valve positioned within a portion of the pump body as shown in Fig. 3.
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Detailed Description of Preferred Embodiments
Fig. 1 is a simplistic representation of a pumping assembly 11

according to the present invention for receiving low pressure contaminated fluid from
the flow line, container, or other sdurce 12, and outputting a cleaned high pressure
fluid to a sampling container, with the sampled fluid passing to the container through
output line 14. In an exemplary application, the assembly of the present invention
may be used for sampling hydrocarbon gas from various hydrocarbon gathering wells,
with the gas being contaminated with scale, debris, or other particulate, and for
collecting the sampled hydrocarbon gas in a sampling container. For exemplary
purposes, a line 12 may be at approximately 5 psi, while the line 14 and the sampling
container may have an initial pressure of 5 psi, and a final pressure of 25 psi just
prior to removing the sampling container from the pump for testing. Alsb, 1t should
be understood that pump assembly 10 of the present invention may be used with any
number of different flow lines or ‘sources depending on the application, and
accordingly in another situation line 12 may be a liquid flow line, and the output from

the pump assembly 10 may be a storage vessel, such as a tank.

Still referring to Fi_g.‘ 1, the overall pumping assembly 11 comprises
a pump 10 having a body 13 including inlet housing 16 and pump actuator housing
18. Adjustable pump output check valve 20 is simplistically shown for controlling
the output pressure to line 14, and a purge valve 22 is also simplistically shown for
selectively interconnecting the low pressure line 12 with the output line 14, and
thereby purging the pump assembly in a conventional manner. Fig. 1 also shows a
solenoid valve 26 in the line 24 for controlling fluid flow to the actuator unit 18.
Solenoid 26 may be activated by control 30, which may be in the form on an
adjustable timer which intermittently sends an activation signal to valve 26 to briefly
open the valve and thereby cause a pump driving stroke. As explained in greater
detail subsequently, the pressure from line 12 is thus used as the power source to
drive the actuator unit 17 and thus the pump assembly 10 during the compression
stroke of the pump. During the expansion stroke of the pump, fluid within the

actuator unit 17 is prevented by valve 26 from flowing back to the pump inlet housing

16 through line 24, and instead is vented to atmosphere or piped to a safe vent
location through exhaust line 32.
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Fig. 2 depicts in greater detail the pump inlet housing 16 and the

actuator housing 18 generally shown in Fig. 1. The pump inlet housing 16 has

8-

tapered threads 38 at the lower end thereof for sealing engagement with
corresponding threads at the end of line 12. The lower housing 16 is threaded at 42
to an actuator housing 18, which serves as the housing for both the pump plunger 46
and the operator piston 48. A conventional static O-ring seal 50 provides a fluid-tight
seal between the mated housings 16 and 18. A similar seal 52 is provided between
the upper end of the housing 18 and the actuator cap 54 threaded to the housing at
threads 56. Adjustable outlet check valve 20 generally shown in Fig. 1 is depicted
in detail in Fig. 3, and will be déscfibed subsequently.

The cylindrical plunger 46 is continually in sealed engagement with
bore side walls 58, so that a pumping chamber 60 is formed within the 'housing 18,
with this chamber having a volume determined as a function of the position of the
plunger 46 with respect to the housing 18. Plunger 46 is reciprocated by the actuator
unit along axis 62, and moves toward actuator cover 54 during its expansion stroke

to draw fluid into the chamber 60 from the low pressure line 12, and toward the
housing 18 during its compressio"n stroke to expel fluid under high pressure to line
14. A bore 64 within the housing 16 has its axis 66 substantially aligned with the
axis 62, and serves to receive fluid from the line 12. A diverter member 68 is
threaded at 70 to the housing 16, and is positioned along the axis 66 to cause fluid

to divert through the connecting passzigeway 71 to the side port 72 which is formed

in the wall of the housing 16 and extends to an outer surface 74 of the housing. A

cup-shaped filter 76 is positioned within the bore 72, with the circular filter end 78
engaging the planar surface 80 formed by the housing 16. The filter 76 is held in

place by end cap 82, which may be provided with a hexagonal outer surface 84 for

making up and breaking apart the threads 86 between the end cap and the housing 16.
A static O-ring 88 forms a fluid-tight seal between cap 82 and the housing 16. A

spring or other biasing member 90 is provided within the pocket 92 within the end
cap 84. The pocket 92 has a base surface 94 intentionally spaced a selected distance
from the end cap stop surface 96 which engages the surface 74 of the housing 16 to
allow the spring 90 to hold the filter 76 in the depicted position.” As shown in Fig.

2, the combination of the diverter 68 and the end cap 82 thus causes all fluid which



10

15

20

25

30

2118875

0.

enters pump body through inlet 96 to first pass through the walls of the filter 76
before entering the chamber 100, so that scale, particles, and other debris can be
removed by the filter 76. It should also be understood that the filter 76 may be

removed, cleaned, and then replaced by unthreading the cap 82, removing the filter

76 from the side port 72 in the housing 16, then reversing the operation to re-install
the filter and the end cap. ‘

An inlet check valve assembly 98 controls flow of fluid from the
chamber 100 downstream of the filter 76 to the pumping chamber 60, and more
particularly prevents flow of fluid from the chamber 60 back to the chamber 100
during the pump compression stroke. The inlet check valve assembly includes a
valve member 102 which is biased into sealed engagement with O-ring seal 104 by
spring 106, so that seal 104 forms a seal between the head 108 and the housing 16
during the compression stroke of the pump. During the pump expansion stroke, the
head 108 moves upward toward the actuator unit 17, thereby compressing the spring
106 positioned about valve member 102. The lower end of the spring may be
supported by nut 110. If desired, the position of the nut 110 relative to the head 108

may be adjusted to change the biasing force of the spring 106, and thereby change
the required pressure in the chamber 100 which must be obtained before the check
valve 98 opens to allow fluid to péss into the pumping chamber 60.

The plunger 46 is sealed by a sealing ring 47, such as a quad ring, for
sealing engagement with the side walls 58 of the bore or pumping chamber 60. A
threaded stud 112 provided at the upper end of the plunger 46 provides sealed
engagement with the piston body 48, and this sealing may be obtained by using an
appropriate pipe dope or other locking material. The upper portion 114 of stud 112
extends above the upper face 1'16 of the piston 48, and serves as an attachment
member discussed subsequently. Seal 118 provides dynamic sealing engagement
between the cylindrical wall 120 of the housing 18 and the piston 48, and spring 122
biases the piston 48 upward. The actuator unit cover 54 includes a threaded port 121

for mated engagement with solenoid valve 26 at the end of line 24, as shown in Fig.
1. |

A spacer 115 is remOvably securable by threads to attachment member
114. The top surface 117 of spacer 115 engages the lower surface 119 of cover 54,
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and thereby limits the maximum possible travel of piston 46. By utilizing a spacer
115 selected with a preferred spacing along axis 62 between top surface 117 and
upper piston face 116, the maximum stroke of the plunger 46 may thus be easily and
inexpensively controlled. If a pumping cycle with a shorter stroke (and thus less

maximum volume of chamber 60) is preferred, the cover 54 may be removed and the

previous spacer replaced with a new spacer for achieving the desired spacing, then
the cover 54 reinstalled.

Fig. 2 is a right angle cross-sectional view of the pump and actuator,
with 1ntersecting planes forming a line aligned with the pump body central axis 62
(section 2-2 in Fig. 3). Fig. 3 is zi cross-sectional view taken along lines 3-3 of Fig.
2, accordingly the Fig. 2 view is taken through the center of ‘the outlet check valve
adjustment assembly 20, and then ihrough the center of the outlet port 124 which is
shown in both Fig. 2 and 3. Port 124 includes tapered threads 126 for mated
engagement with corresponding threads at the pump end of the line 14. During the
compression stroke of the plunger 46, the high pressure fluid unseats the valve

member 128 carrying O-ring seal 130 from the seat 132 formed on the housing 18,

so that pressurized fluid flows via passage 134 to the pump outlet port 124, and then
through the outlet line 14,

Adjustable outlet check valve assembly 20 comprises a sleeve-shaped
body 136, which may be threadéd at 138 for engagement with mating threads
provided in a side port 140 in thé‘ housing 18, with the side port extending into fluid
communication with the compression chamber 60 as shown in Fig. 3. An end cap
141 1ncludes threads 142 for mating engagement with the sleeve 136, and static seal
144 provides fluid-tight sealing engagement between the resealable end cap 141 and
sleeve 136. An adjustment screw 146 including a screwdriver slot 148 is positioned
within the interior bore 150 of the sleeve 136. Mati‘ng threads 152 thus allow for
axial positioning of the adjustment member 146 with respect to the sleeve 136 along
the outlet check valve centerline 154. Spring 156 is sandwiched between the end 158
of the adjustment rpember 146 aﬁd the end 160 of the valve member 128 to bias the

valve member into sealing engagement with the seat 132. It should be understood

that by merely removing the end cap 141 ,a service technician may use a screwdriver

to change the axial spacing between the seat 132 and the adjustment member 146, and
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thereby selectively control the biasing force of the spring 156 and thus the pressure
which must be obtained to overcome the check valve assembly 20 to pass high

pressure fluid to the pump outlet port 124,

In reference to Figs. 2 and 3, it may be seen that passageway 162 in

- the body 18 provides fluid communication between the actuator line port 164 shown

in Fig. 3 and the chamber 100 upstream from the inlet check valve assembly 98.
Filtered low pressure fluid may thus pass through passageway 162 to the port 164,
which includes tapered threads 166 for sealing engagement with the line 24 shown in
Fig. 1. Cleaned fluid is thus available for passing through the port 121 in the cover
54 to fill the chamber 168 above -the piston 48, and force the piston and thus the
plunger 46 downward during the pump compression stroke. Those skilled in the art
will understand that substantially higher output pressure compared to' pump inlet
pressure 1s obtained due to the substantially large cross-sectional sealing area of the
piston 48 compared to the substantially small cross-sectional sealing area of the
plunger 46.

Fig. 3 also depicts passageway 170 connecting the fluid output port 124
with the actuator line port 164. The passageway 170 is normally blocked, however,
by a closed purge valve assembly 22 which includes an elastomeric seat 174 for
sealing engagement between the séaljng surface 173 on the housing 18 and the valve
member 176 of the purge valve 22. Purge valve 22 is fitted within a side port 178
in the housing 18, with mating threads 180 between the.sleeve 182 and the housing
18 providing a desired mechanical connection, and an O-ring seal183 providing a
fluid-tight connection between thé valve member 176 and both the housing 18 and the
sleeve 182. The valve stem 184 has threads 186 for engagement with mating threads
on the sleeve 182, and according_ly'rotation of handle 188 will open or close the valve
member 22 in a conventional manner. During normal use of the pump, the valve 22
remains closed, and fluid is supplied to the actuator unit 17 though line 24. The
valve 26 as shown in Fig. 1 is opened to pass fluid from the passageway 162 to the
port 164, and then through the line 24. In order to purge the pump, valve 22 may
be opened, so that low pressure fluid may flow directly from the pump body inlet

port 96 through the filter 76, to the chamber 100 and then to
the outlet port 124.
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Figs. 2 and 3 also depict a significant feature of the pump according
to the present invention which concerns the positioning of the valves and port within
the pump body or housing. With reference to Fig. 2, "dead areas" within the pump
are minimized by mounting the seal 47 on the plunger to seal between the plunger 46
and pump housing 18, rather than mounting this seal on the housing 18, and also

positioning the adjustable check valve 20 as close as reasonably possible to the inlet

-12-

check seal 104. With reference to Fig. 3, the purge valve 22 is mounted on the pump
body in a position opposite the check valve 20 with respect to the central axis 62 of
the plunger and thus the central axis of the purging chamber 64 and thus the pump
itself. The pump body outlet port is positioned circumferentially between the purge
valve 22 and the check valve 20, as shown in Fig. 3. The actuator line port is also
positioned circumferentially between the purge valve and the check vélve, but is
opposite the pump body outlet port with respect to the pump centerline. Thus the
valves 20 and 22 are preferably generally opposite each other, -and. 1ideally 180°
opposite each other, with respect to the centerline of the pump, and a first one of the
ports 124, 164 is positioned circumferentially between these valves, while the other
of these ports is also positioned circumferentially between these valves, but is
opposite the first port with respect to the pump centerline. This design results in a

compact arrangement that is ideally suited for achieving the purposes of the present
invention.

%

Fig. 4 depicts one modification for the adjustable outlet check valve
assembly 20 described above. The pump outlet check valve assembly 190 thu§
replaces assembly 20 shown in Fig. 3. The same numerals are used 1n Fig. 4 to
depict components previously described. The check valve assembly includes a valve
member 128 which, in conjunction with O-ring 130, seals against the seating surface
132, and is biased toward seating engagement by spring 192, which acts petween the
valve member 128 and the adjustment member, such as check valvé stud 194. For
any given stud 194, the spring 192 will exert substantially a constant biasing force on
the valve member 128, so that the check valve assembly 190, in that sense, is not

adjustable. According to the present invention, however, adjustment of the valve

assembly 190 is made by selecting one of a group of studs 194 which are identical,

except that the base 196 for the pocket 198 varies relative to the end surface 207. In
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other words, a selected adjustment member 194 having pocket depth between surfaces
207 and 196 of 1.0 centimeters exerts substantially more force upon the valve
member 128 than an otherwise identical stud member 194 with a pocket depth of 1.5
centimeters. A service representative for the pump of the present invention thus may
maintain a selection of, for example, six studs 194 each haviﬁg a different pocket
depth, and may thereby selectively adjust the biasing force on the valve assembly
190. As still another alternative, the representative may also maintain a selection of -
different biasing springs 192 which are configured to exert a different biasing force

on the valve member for any one of the six studs 194. By combining a reasonable

number of studs with a reasonable number of springs, a desired high number of
adjustment combinations may be had, so that a desired pump 'downstream pressure
range may be easily obtained by selécting one of the combination setti.ng that will
result i1n the preferred downstream pressure. |

Those skilled in the art will appreciate that the sarmpling pump of the
present invention may be ideally suited for withdrawing 0.5 cc bite volumes from an
upstream gas line at 5 psi, and for outputting with each pump stroke that volume of
gas to a sampling container at an exemplary pressure of 15 psi. Various
modifications to the pump will be apparent from the foregoing description, and the
pump of the present invention may be designed for utilization with various upstream
fluids maintained at different pressure ranges. The pump of the present invention
may be used for applications wherein the pump is not withdrawing a sampling fluid
from a line, tank, or other source, then outputting fluid to a container. In such
another application, the pump may withdraw a small volume of fluid from a source,
such as a pressure bottle housing a highly olfactic gas, and discharging that olfactic
gas to a natural gas distribution line. In this application, the pump is thus acting as
an injection pump to inject a small amount of olfactic gas 1n the natural gas line to
assist in gas leakage detection. Accordingly, it should be understood that the
upstream “source” for supplying fluid to the pump of the present invention should be

construed to mean any upstream line, tank, or other chamber housing the upstream

fluid, and the term "container” that receives the output fluid from the pump should

similarly be understood to include not only a conventional sampling container, but

also a downstream line or another chamber that receives the downstream fluid.
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According to the method of the present invention, the upstream
contaminated fluid is filtered by a filter posttioned within the pump body, and the
same filter cleans fluids entering the pumping chamber and fluids supplied to the
actuator unit to drive the pump. . The filter may be easily checked and cleaned, if
necessary, by unthreading a resealable plug provided in the pump body side port,
removing the filter, then re-installing the cleaned filter and plug. Fluid within the
pump body may be diverted by a member positioned along the plunger axis between
the plunger and the pump body inlet. The fluid pump may be purged by the service
technician, if desired, by operating a purge valve that has its seat also within the
pump body. To adjust the stroke of the piston, the actuator cap may be removed
from the pump actuator body, and a preferred adjustment member having a top
surface a selected distance above the upper face of the piston may be threaded or
otherwise secured to an attachment member carried by the piston. The downstream
pressure is controlled by a valve member for sealing engagement with the outlet seat
positioned within the valve body, and an adjustment member secured to the pump
body may be used for selectively' controlling the downstream fluid pressure. In a
preferred embodiment, an adjustable valve includes a sleeve member secured to the
valve body, and an adjustment screw within a threaded passageway in a sleeve
member for adjusting force of the biasing member on the valve member. A
resealable end cap may be threaded to the sleeve for sealin g engaging the sleeve

member. Various alternative methods of operating a pump will be apparent to those
skilled in the art from the above description.

Additional modifications and alterations to the embodiments and

methods described above should now be apparent to one skilled in the art from the
foregoing description. Various further modifications may thus be made in accordance
with the teachings of the present invention, and the invention is thus not restricted to

the preferred embodiments discussed herein and shown in the accompanying

drawings. The scope of the invention should thus be understood to include all

embodiments within the reasonable scope of the following claims.
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WHAT IS CLAIMED IS:

1. A sampling pump for withdrawing contaminated fluid from a source and outputting
tfluid to a container, the pump comprising:

a pump body having a central axis, a pump body inlet for fluid-tight communication
with the source, the pump body inlet having an inlet axis substantially aligned with the pump
body central axis, and a pump body outlet for fluid-tight communication with the container;

a plunger axially reciprocal within the pump body for varying the volume of a fluid
recerving chamber within the pump body to receive fluid from the source and discharge fluid
to the container during a complete pumping cycle;

a discharge check valve for preventing fluid flow from the container to the fluid
recerving chamber;

a pump 1inlet check valve for preventing fluid flow from the fluid receiving chamber
to the pump body inlet;

an operator unit for reciprocating the plunger;

a side body port in the pump body positioned between the pump body inlet and the
pump inlet check valve, the side body port extending outward from the central axis of the
pump body to an outer surface of the pump body;

a filter removable and insertable through the side body port for filtering fluids passing
from the pump body inlet to the fluid receiving chamber;

a diverter member positioned along the pump body central axis and between the
plunger and the pump body inlet, the diverter member being removably affixed to the pump
body for diverting fluid flow through the filter;

a removable plug for sealing the side body port, such that the plug and filter may be
periodically removed from the side body port and repeatedly reinserted into the side body
port;

the operating unit powered by fluid pressure to reciprocate the plunger; and

a fluid pressurizing line having an inlet positioned between the filter and the pump

inlet check valve and an outlet in fluid communication with the operator unit.
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2. The sampling fluid pump as defined in claim 1, further comprising:

the filter is a cup-shaped member having a filter axis substantially normal to the pump

body central axis.

3. The sampling pump as defined in claim 1, further comprising:
a purge line interconnecting the pump body inlet and the pump body outlet; and
a purge valve positioned along the purge line and having a valve member movable

within the pump body for selectively controlling fluid flow from the pump body inlet to the
pump body outlet.

4. The sampling pump as defined in claim 3, further comprising:

the purge line being contained within the pump body and interconnecting the inlet of
the fluid pressurizing line and the pump body outlet; and

the discharge check valve is positioned opposite the purge valve with respect to the
pump body central axis in alignment with the plunger, the pump body outlet being positioned
within the pump body circumferentially between the purge valve and the discharge check
valve, and the 1inlet of the fluid pressurizing line being positioned within the pump body
circumferentially between the purge valve and the discharge check valve and opposite the

pump body outlet port with respect to the pump body central axis.

5. The sampling pump as defined in claim 4, wherein the discharge check valve
comprises:

a valve member for sealing engagement with an outlet valve seat within the valve
body;

a biasing member for biasing the valve member into engagement with the outlet valve
seat; and

an adjustment member removably secured to the pump body and having a stop surface

engaged by the biasing member for selectively controlling the spacing between the outlet seat

and the stop surtace on the adjustment member.
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6. A fluid pump tfor withdrawing fluid from a source and outputting fluid to a container,
the pump comprising:

a pump body having a central axis, the pump body having a pump body inlet for fluid-
tight communication with the source, a pump body outlet for tluid-tight communication with
the container, and a valve port, the pump body inlet having an inlet axis, the pump body

outlet having an outlet axis, and the valve port having a valve adjustment axis spaced from

both the inlet axis and the outlet axis;

a plunger axially reciprocal within the pump body for varying the volume of a fluid
receiving chamber within the pump body to receive fluid from the source and discharge fluid
to the container during a complete pumping cycle;

the valve port in the pump body being in fluild communication with both the fluid
receiving chamber and the outlet port, the valve port extending outward from the central axis

of the pump body to an outer surtace of the pump body;

a pump inlet check valve for preventing fluid flow from the fluid receiving chamber
to the pump body inlet;

an adjustable discharge check valve for preventing fluid flow from the container to the
fluid receiving chamber, the adjustable discharge check valve having a valve member for
sealing engagement with a check valve seat within the valve port of the pump body, a biasing
member for biasing the valve member into engagement with the check valve seat, and an
adjustment member removably secured to the pump body and having a stop surface engaged
by the biasing member for selectively controlling the spacing between the check valve seat
and the stop surface on the adjustment member, the adjustment member being movable along
the valve adjustment axis for adjusting fluid flow through the discharge check valve; and

an operator unit for reciprocating the plunger.

7. The fluud pump as defined in claim 6, wherein the adjustment member comprises:
a sleeve member secured to the valve body and having a threaded passageway therein;

an adjustment screw within the threaded passageway and axially movable therein by

rotation of the adjustment screw relative to the sleeve member; and
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a rescalable end cap for scaling engagement with the sleeve member to seal fluids

within the adjustable discharge check valve.

8. The fluid pump as defined in claim 6, wherein the adjustable member comprises:
a check valve stud having a pocket for receiving the biasing member, the stud pocket

having a selected depth for controlling the biasing force on the valve member.

0. The fluid pump as defined in claim 6, further comprising:
a filter for filtering fluids passing from the fluid inlet to the fluid receiving chamber:;
the pump body fluid inlet having an inlet axis substantially aligned with the pump
body central axis; and
a diverter member positioned along the plunger axis and between the plunger and the

pump body flud inlet for diverting fluid flow through the filter.

10.  The tluid pump as defined in claim 9, further comprising:
the operator unit is powered by fluid pressure to reciprocate the plunger; and

a tluid pressurizing line having an inlet positioned between the filter and the pump

inlet check valve and an outlet in fluid communication with the operator unit.

11.  The tluid pump as detined in claim 10, further comprising:

a purge line interconnecting the pump body inlet and the pump body outlet;

a purge valve positioned along the purge line and having a valve member movable
within the pump body for selectively controlling fluid flow from the inlet of the pressurizing
line to the pump body outlet; and

the discharge check valve is positioned opposite the purge valve with respect to the
pump body central axis in alignment with the plunger, the pump body outlet being positioned
within the pump body circumferentially between the purge valve and the discharge check
valve, and the inlet of the fluid pressurizing line being positioned within the pump body
circumferentially between the purge valve and the discharge check valve and opposite the

pump body outlet port with respect to the pump body central axis.
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12. A pump for withdrawing fluid from a source and outputting fluid to a container, the
pump comprising:

a pump body having a central axis, the pump body having a pump body inlet port for
fluid-tight communication with the source and a pump body outlet port for fluid-tight
communication with the container, the pump body further including a check valve port, a
purge valve port, and an operator pressurizing line port, the pump body including therein a
purge line for fluid communication between the pump body inlet port and the pump body
outlet port;

the pump body outlet port being circumferentially positioned on the pump body
between the check valve port and the purge valve port, and the operator pressurizing line port
being circumferentially positioned on the valve body between the check valve port and the
purge valve port and circumferentially opposite the pump body outlet port;

a plunger axially reciprocal within the pump body for varying the volume of a fluid
recelving chamber within the pump body to receive fluid from the source and discharge fluid
to the container during a complete pumping cycle;

a discharge check valve within the check valve port for preventing fluid flow from the
container to the fluid receiving chamber;

a pump 1nlet check valve for preventing fluid flow from the fluid receiving chamber
to the pump body inlet;

a purge valve positioned within the purge valve port and along the purge line, the
purge valve having a valve member movable within the pump body for selectively controlling
fluid flow from the pump body inlet port to the pump body outlet port;

a fluid pressurizing line having an inlet positioned hydraulically between the pump
body inlet port and the pump inlet check valve and an outlet in fluid communication with the
operator unit, the fluid pressurizing line being in fluid communication with the operator
pressurizing line port; and

an operator unit for reciprocating the plunger, the operator unit including a fluid-
pressure responsive sealing member axially interconnected with the plunger for reciprocating

the plunger in response to movement of the scaling member.
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13.  The pump as defined in claim 12, further comprising:
a cup-shaped filter for filtering fluids passing from the pump body inlet to both the

fluid receiving chamber and the operator unit.

14.  The pump as defined in claim 12, wherein the outlet check valve comprises:

a valve member for sealing engagement with an outlet valve seat within the valve
body;

a biasing member for biasing the valve member into engagement with the outlet valve
seat; and

an adjustment member removably secured to the pump body and having a stop surface

engaged by the biasing element for selectively controlling the spacing between the outlet seat

and the stop surface on the adjustment member.

15. A method of operating a pump for withdrawing fluid from a source and outputting
fluid to a container, the pump having a central axis, the pump body having a pump body inlet
for fluid communication with the source and the pump body outlet for fluid communication
with the container, the pump body inlet having an inlet axis, and the pump body outiet having
an outlet axis, the pump including a plunger reciprocal within the pump body for varying the
volume of a fluid receiving chamber to receive fluid from the source and discharge fluid to
the container during a pumping cycle, the method comprising:

preventing fluid flow from the fluid receiving chamber to the pump body inlet;

forming a valve port in the pump body in fluid communication with both the fluid
receiving chamber and the pump body outlet and extending outward from the central axis of
the pump body to an outer surface of the pump body;

positioning an adjustable discharge check valve within the valve port for preventing
fluid flow from the container to the tluid receiving chamber;

movably positioning a valve element within the discharge check valve for engagement
with a valve seat on the pump body;

positioning an adjustment member movable with respect to the pump body, positioning

a biasing spring between the adjustment member and the valve element; and
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moving the adjustment member to alter the biasing force of the biasing spring and
thereby adjust tluid flow through the discharge check valve without disconnecting fluid lines

interconnected with the pump body.

16.  The method of operating a pump as defined in claim 15, further comprising:

positioning an outlet of the fluid pressurizing line in fluid communication with a pump
operating unit; and

powering the operating unit with the source fluid to move the plunger;

providing a purge line within the pump body interconnecting the pump inlet port and
the pump outlet port;

providing a purge valve along the purge line; and

selectively controlling the purge valve to control fluid flow from the pump body inlet

to the pump body outlet.

7. The method of operating a pump as defined in claim 15, further comprising:

forming the valve port about a valve adjustment axis spaced from both the pump inlet
and the pump outlet;

positioning a filter within the valve body to filter fluid passing from the pump body
inlet to the fluid receiving chamber; and

periodically removing the plug positioned within the side body port, removing the
filter from the side body port, re-inserting the filter in the pump body through the side body
port, and re-inserting the plug in the side body port.

18.  The method of operating a pump as defined in claim 17, further comprising:

positioning a diverter along the pump body central axis and between the plunger and

the pump body inlet port for diverting fluid flow through the filter.
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