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ARI PRAMUDJI A ?u1d end for a duplex mud pump. In one implementation, 
PRAMUDJI WENDT & TRAN, LLP the ?uid end includes tWo liner blocks, each having a central 
1800 BERING DRIVE SUITE 540 passage. The ?uid end further includes tWo ?uid inlets 
HOUSTON TX 77057’ dlsposed on a side portlon and tWo ?u1d outlets dlsposed on 

’ a top portion and a suction manifold displaced from the tWo 
liner blocks. The suction manifold comprises four ?anges. 

(73) ASSigneeI EC T001 and Supply Company The ?uid end further includes four suction valve blocks, 
each having a bottom portion removably coupled to one of 

_ the four ?anges and a side portion removably coupled to the 
(21) Appl' NO" 11/536’260 side portion of the liner block, and four discharge valve 

blocks, each having a bottom portion removably coupled to 
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Fig. 8 

8 7 O\ Position suction manifold. 

82O\ Attach two liner blocks to the power end. 

85O\ Install suction valve blocks on each liner block. 

840x Lift and secure suction manifold to suction valve blocks. 

85O\ Install one discharge valve block on each linear block. 

Install one discharge connector in each discharge valve block. 

Install second discharge valve block on each liner block. 

88O\ Slide each discharge connector into the second 
discharge valve blocks. 
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FLUID END FOR DUPLEX PUMPS 

BACKGROUND 

[0001] 1. Field of the Invention 
[0002] Implementations of various technologies described 
herein generally relate to mud pumps, particularly duplex 
mud pumps. 
[0003] 2. Description of the Related Art 
[0004] The following descriptions and examples are not 
admitted to be prior art by virtue of their inclusion Within 
this section. 
[0005] In extracting hydrocarbons, such as oil and gas, 
from the earth, it is common to drill a Wellhole into the 
formation containing the hydrocarbons. Typically, a drill bit 
is attached to a drill string, including joined sections of drill 
pipe, Which may be suspended from a drilling rig. As the 
drill bit rotates, the hole deepens and the string is lengthened 
by attaching additional sections of drill pipe. During such 
drilling operations, drilling ?uid, or “mud”, may be pumped 
doWn through the drill pipe and into the hole through the 
drill bit. The circulating drilling ?uid serves a multitude of 
purposes, including cooling and lubricating the drill bit, 
removing drill cuttings and transporting them to the surface, 
preventing ingress into the Wellhole of unWanted material 
such as oil, Water, and gas, and equalizing doWnhole pres 
sure by providing doWnhole Weight. 
[0006] Reciprocating mud pumps are commonly used for 
pumping the drilling ?uid. FIG. 1 illustrates a front vieW of 
a typical duplex mud pump 100. The pump 100 consists of 
a ?uid end 160 and a poWer end 170. The ?uid end 160 
imports, pressuriZes and exports ?uid. The poWer end 170 
includes a poWer source, typically a diesel engine, and a 
crank shaft 110 Which transmits poWer and motion to a 
connecting rod 120. The connecting rod 120 articulates the 
motion of the crank shaft 110 to a crosshead 130. The 
crosshead 130 creates a linear reciprocating motion derived 
from the crank shaft 110 rotary motion through the connect 
ing rod 120. The reciprocating motion of the crosshead 130 
is applied to a piston 150 by a shaft 140. In the ?uid end 160, 
the reciprocating piston 150 discharges pressuriZed ?uid 
from a cylindrical liner block in the ?uid end 160. 
[0007] Mud pumps can be single acting, in Which ?uid is 
discharged on forWard piston strokes, or double acting, in 
Which each piston stroke, forWard and backWard, discharges 
?uid. A duplex mud pump has tWo double-acting recipro 
cating pistons disposed in tWo corresponding cylinders, each 
forcing ?uid in one or more discharge lines. 
[0008] Mud pumps typically operate at very high pres 
sures in order to pump the drilling ?uid through several 
thousand feet of drill pipe and still deliver the ?uid at a 
relatively high velocity. In addition, the ?uid that may be 
pumped may be corrosive and/or abrasive. The high pump 
ing pressures and corrosive and abrasive nature of the ?uid 
often cause Washouts in the ?uid end. Washouts are holes in 
pressure-containing components caused by erosion. Wash 
outs in the pistons, cylinders, valves and other components 
of the ?uid end may be the most common cause of mud 
pump ?uid end failure. Duplex mud pump ?uid ends are 
typically made from one piece of Welded metal. When a 
Washout occurs in a ?uid end, the ?uid end must be Welded 
and repaired either by using a Welder and portable boring 
system in the ?eld or by moving the ?uid end to a machine 
shop. Both of these methods are expensive and time con 
suming. It is, therefore, desirable to have a high-pressure, 
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reciprocating, mud pump that can be easily and quickly 
repaired in the ?eld and inexpensive to manufacture. 

SUMMARY 

[0009] Described herein are implementations of various 
technologies for a ?uid end for a duplex mud pump. In one 
implementation, the ?uid end includes tWo liner blocks, each 
having a central passage. The ?uid end further includes tWo 
?uid inlets disposed on a side portion and tWo ?uid outlets 
disposed on a top portion and a suction manifold displaced 
from the tWo liner blocks. The suction manifold comprises 
four ?anges. The ?uid end further includes four suction 
valve blocks, each having a bottom portion removably 
coupled to one of the four ?anges and a side portion 
removably coupled to the side portion of the liner block, and 
four discharge valve blocks, each having a bottom portion 
removably coupled to the top portion of the liner block. 
[0010] Described herein are implementations of various 
technologies for a liner block for a ?uid end. In one 
implementation, the liner block includes a body having a 
central passage laterally disposed therethrough, tWo ?uid 
inlets disposed on a side portion of the body, tWo ?uid 
outlets disposed on a top portion of the body, a ?rst set of 
holes disposed on each side of the ?uid inlets for receiving 
a ?rst set of fasteners and a second set of holes disposed on 
each side of the ?uid outlets for receiving a second set of 
fasteners. 
[0011] Described herein are implementations of various 
technologies for a suction valve block for a ?uid end. In one 
implementation, the suction valve block includes a ?uid 
inlet disposed on a bottom portion for receiving ?uid from 
a suction manifold, a ?uid outlet disposed on a side portion 
for sending ?uid to a liner block, a central passage disposed 
betWeen the ?uid inlet and the ?uid outlet and a ?rst set of 
holes disposed around the ?uid inlet for receiving a ?rst set 
of fasteners. 
[0012] Described herein are implementations of various 
technologies for a discharge valve block for a ?uid end. In 
one implementation, the discharge valve block includes a 
?uid inlet disposed on a bottom portion for receiving ?uid 
from a liner block, a ?uid outlet disposed on a side portion 
for sending ?uid to a discharge connector and a set of holes 
linearly disposed through the discharge valve block around 
the ?uid inlet for receiving a set of fasteners. 
[0013] Described herein are implementations of various 
technologies for a discharge connector for a ?uid end. In one 
implementation, the discharge connector includes a ?rst 
?uid inlet having a ?rst o-ring disposed proximate thereto, 
a second ?uid inlet having a second o-ring disposed proxi 
mate thereto and a ?uid outlet disposed betWeen the ?rst 
?uid inlet and the second ?uid inlet at a top portion of the 
discharge connector. 
[0014] Described herein are implementations of various 
technologies for a method for assembling a ?uid end for a 
duplex pump. In one implementation, the method includes 
coupling a ?rst set of suction valve blocks to a side portion 
of a ?rst liner block, coupling a second set of suction valve 
blocks to a side portion of a second liner block, coupling the 
?rst and second sets of suction valve blocks to a suction 
manifold, coupling a ?rst discharge valve block to a ?rst end 
of the ?rst liner block, coupling a second discharge valve 
block to the ?rst end of the second liner block, coupling a 
?rst discharge connector to the ?rst discharge valve block, 
coupling a second discharge connector to the second dis 
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charge valve block, coupling a third discharge valve block to 
a second end of the ?rst liner block, coupling a fourth 
discharge valve block to the second end of the second liner 
block, coupling the ?rst discharge connector to the third 
discharge valve block and coupling the second discharge 
connector to the fourth discharge valve block. 
[0015] The claimed subject matter is not limited to imple 
mentations that solve any or all of the noted disadvantages. 
Further, the summary section is provided to introduce a 
selection of concepts in a simpli?ed form that are further 
described beloW in the detailed description section. The 
summary section is not intended to identify key features or 
essential features of the claimed subject matter, nor is it 
intended to be used to limit the scope of the claimed subject 
matter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] Implementations of various technologies Will here 
after be described With reference to the accompanying 
draWings. It should be understood, hoWever, that the accom 
panying draWings illustrate only the various implementa 
tions described herein and are not meant to limit the scope 
of various technologies described herein. 
[0017] FIG. 1 illustrates a side vieW of a typical duplex 
mud pump. 
[0018] FIGS. 2A-B illustrate a ?uid end of a duplex mud 
pump in accordance With implementations of various tech 
nologies described herein. 
[0019] FIG. 3 illustrates a top vieW of a suction manifold 
in accordance With implementations of various technologies 
described herein. 
[0020] FIGS. 4A-B illustrate a suction valve block in 
accordance With implementations of various technologies 
described herein. 
[0021] FIGS. 5A-D illustrate a liner block in accordance 
With implementations of various technologies described 
herein. 
[0022] FIGS. 6A-C illustrate a discharge valve block in 
accordance With implementations of various technologies 
described herein. 
[0023] FIG. 7 illustrates a top vieW of a discharge con 
nector in accordance With implementations of various tech 
nologies described herein. 
[0024] FIG. 8 illustrates a ?oW diagram of a method for 
assembling a modular ?uid end in accordance With imple 
mentations of various technologies described herein. 

DETAILED DESCRIPTION 

[0025] FIGS. 2A-B illustrate a ?uid end 200 of a duplex 
mud pump in connection With various technologies 
described herein. FIG. 2A illustrates a side vieW of a ?uid 
end 200, While FIG. 2B illustrates a top vieW of the ?uid end 
200. As previously mentioned above, a ?uid end 200 refers 
to that part of the pump apparatus that moves ?uid from a 
pump inlet to a pump discharge. The ?uid end 200 may 
include a ?uid inlet 210 Which alloWs ?uid from the ?uid/ 
mud tank to enter a suction manifold 220. The suction 
manifold 220 carries the ?uid to four suction valve blocks 
230. TWo suction valve blocks 230 may be side mounted on 
each of tWo liner blocks 240. The suction valve blocks 230 
may operate to control the ?uid ?oW into the tWo liner 
blocks 240. One reciprocating piston enters each of the tWo 
liner blocks 240 at the piston inlets 250. The pistons (not 
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shoWn) may operate to force the ?uid out of the liner blocks 
240 into four discharge valve blocks 260. Each liner block 
240 has tWo discharge valve blocks 260 mounted thereon. 
The discharge valve blocks 260 may operate to alloW the 
pressurized ?uid to enter tWo discharge connectors 270 and 
exit out of discharge outlets 280. 
[0026] The suction valve blocks 230 and the discharge 
valve blocks 260 may include ?oW passages. In one imple 
mentation, the ?oW passages may include check valves (not 
shoWn) for controlling the direction of ?oW of the ?uid. 
Check valves may be disposed in the suction valve blocks 
230 to only alloW ?uid to enter from the suction manifold 
220. Check valves may also be disposed in the discharge 
valve blocks 260 to only alloW ?uid to exit into the discharge 
connectors 270. 

[0027] In operation, on the forWard stroke, the pump 
piston action draWs ?uid through the suction manifold 220 
and front suction valve blocks 23 0f into the liner blocks 240, 
While the ?uid already in the liner blocks 240 on the other 
side of the pistons is discharged through the back discharge 
valve blocks 26019. On the backWard stroke, the pump piston 
action draWs ?uid through the suction manifold 220 and 
back suction valve blocks 2301) into the liner blocks 240, 
While the ?uid already in the liner blocks 240 on the other 
side of the pistons is discharged through the front discharge 
valve blocks 260]. Fluid in the liner block 240 is thus 
compressed and pressurized. In this manner, the pump is 
double acting in that ?uid is discharged on both the forWard 
and backWard strokes of the piston. While the ?uid end 
operation is described as having both pistons reciprocating 
in unison, it should be understood that the tWo pistons could 
be reciprocating in opposite directions such that While one 
strokes forWard, the other strokes backWard. 
[0028] FIG. 3 illustrates a top vieW of a suction manifold 
300 in accordance With implementations of the various 
technologies described herein. The suction manifold 300 
may be connected via a pump suction line (not shoWn) to a 
?uid/mud tank (not shoWn). The pump suction line (not 
shoWn) may be connected to the suction manifold 300 at the 
?uid inlet 310. The suction manifold 300 may also be 
coupled to four suction valve blocks 230. The suction 
manifold 300 may have four ?anges 320, each may be 
con?gured to connect to the bottom of a suction valve block 
230 by tWo or more cap screWs and lock Washers 330. Each 
cap screW and lock Washer 330 may be bolted from the 
manifold side of the ?ange 320 into the suction valve block 
230 once the suction manifold ?ange opening 340 is aligned 
With the suction valve block ?uid inlet. 
[0029] FIGS. 4A-B illustrate a suction valve block 400 in 
accordance With implementations of various technologies 
described herein. FIG. 4A illustrates a cross-sectional vieW 
of the suction valve block 400, Which may include a ?uid 
inlet 410, ?uid passage 470 and ?uid outlet 420. Fluid may 
enter the suction valve block 400 via the ?uid inlet 410 from 
the suction manifold 300. The ?uid may ?oW through the 
?uid passage 470 and exit the suction valve block 400 via 
the ?uid outlet 420 into the liner block 240. 

[0030] As described above, the bottom portion of the 
suction valve block 400 may be coupled to the suction 
manifold 300 by aligning the suction manifold ?ange open 
ing 340 With the suction valve block ?uid inlet 410 and 
securing the suction valve block 400 to the suction manifold 
300 using tWo or more cap screWs (not shoWn) from the 
underside of the suction manifold ?ange 320. As such, holes 
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430 for receiving the cap screws may be disposed at the 
bottom portion of the suction valve block 400. An “0” ring 
con?gured to form a seal betWeen the suction manifold 
?ange 320 and the suction valve block 400 may be disposed 
in a channel 440 on the suction valve block 400. 

[0031] One side of the suction valve block 400 may be 
connected to the side portion of either the right or left liner 
block 240 at either the front or back end of the liner block 
240. Each suction valve block 400 may be con?gured such 
that it may be used at any suction valve block location, i.e., 
front or back end of either right or left liner block 240. 
[0032] FIG. 4B illustrates a side vieW of a suction valve 
block 400 in accordance With implementations of the vari 
ous technologies described herein. Six bolt holes 460 dis 
posed through the suction valve block 400 may be con?g 
ured to receive stud bolts from the liner block. In one 
implementation, the six bolt holes 460 may be disposed 
linearly on each side of the ?uid passage 470 in the suction 
valve block 400. An “0” ring con?gured to form a seal 
betWeen the liner block 240 and the suction valve block 400 
may be disposed in a channel 450 on the suction valve block 
400. The suction valve block 400 may be coupled to the liner 
block 240 by mounting the six stud bolts on the liner block 
240, sliding the six bolt holes 460 on the six stud bolts and 
securing the suction valve block 400 to the liner block 240 
using hexagonal nuts. In this manner, the suction valve block 
?uid outlet 420 may be aligned With the liner block ?uid 
inlet (not shoWn). 
[0033] FIGS. 5A-D illustrate a liner block 500 in accor 
dance With implementations of the various technologies 
described herein. FIG. 5A illustrates a cross-sectional vieW 
of the liner block 500. This illustration shoWs the liner block 
500 Without the reciprocating piston inside the ?uid passage 
570. The liner block 500 may have a piston inlet 550 in the 
front portion of the block 500. The liner block 500 may have 
one liner block inlet 530f and one liner block outlet 560f in 
the front portion of the block and one liner block inlet 53019 
and one liner block outlet 56019 in the back portion of the 
block. The liner block inlet 530 may be con?gured to be 
aligned With the suction valve block ?uid outlet 420 and the 
liner block outlet 560 may be con?gured to be aligned With 
the discharge valve block inlet, Which Will be described in 
more detail in the paragraphs beloW. 
[0034] FIG. 5B illustrates a front vieW of the liner block 
500 in accordance With implementations of the various 
technologies described herein. The liner block 500 may be 
connected to the poWer end 170 at this portion of the liner 
block 500. The piston inlet 550 opens into the ?uid passage 
57 0. 
[0035] FIG. 5C illustrates a side vieW ofa liner block 500 
in accordance With implementations of the various technolo 
gies described herein. As discussed above, tWo suction valve 
blocks may be mounted on the side portion of the liner block 
500 at the liner block inlets 530. An “0” ring disposed inside 
a channel on the suction valve block 400 may used to form 
a seal betWeen the liner block 500 and the suction valve 
block 400. Six holes 510 for receiving stud bolts may be 
disposed through the liner block 500. As brie?y mentioned 
above, the stud bolts may be used to couple the suction valve 
blocks 400 to the side portion of the liner block 500 and 
hexagonal nuts may be used on the stud bolts to secure the 
suction valve blocks 400 to the liner block 500. 
[0036] FIG. 5D illustrates a top vieW of the liner block 500 
in accordance With implementations of the various technolo 
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gies described herein. TWo discharge valve blocks may be 
mounted on top of the liner block 500 at the liner block 
outlets 560. Six holes 520 for receiving stud bolts may be 
disposed through the liner block 500. In one implementa 
tion, holes 510 are perpendicular to holes 520 and do not 
intersect With holes 520. The stud bolts may be used to 
couple the discharge valve blocks 260 to the top portion of 
the liner block 500. In one implementation, hexagonal nuts 
may be used on the stud bolts to secure the discharge valve 
blocks 260 to the liner block 500. 

[0037] FIGS. 6A-C illustrate a discharge valve block 600 
in accordance With implementations of the various technolo 
gies described herein. FIG. 6A illustrates a cross-sectional 
vieW of the discharge valve block 600. The discharge valve 
block 600 may include a ?uid inlet 660, ?uid passage 670 
and ?uid outlet 610. Fluid may enter the discharge valve 
block 600 via the ?uid inlet 660 from the liner block. The 
?uid may ?oW through the ?uid passage 670 and exit the 
discharge valve block 600 via the ?uid outlet 610 into the 
discharge connector. In one implementation, the discharge 
valve block 600 may include tWo ?uid outlets 610 and 620 
so that the discharge valve block 600 may be con?gured to 
discharge ?uid at either ?uid outlet. For instance, if ?uid is 
to be discharged through ?uid outlet 610, then the ?uid 
outlet 620 is plugged With a stopper or cover. On the other 
hand, if ?uid is to be discharged through ?uid outlet 620, 
then ?uid outlet 610 is plugged With a stopper or cover. In 
this manner, the tWo ?uid outlets provide versatility for 
discharging ?uid through the discharge valve block 600. 
[0038] FIG. 6B illustrates a bottom vieW of the discharge 
valve block 600 in accordance With implementations of 
various technologies described herein. The bottom of each 
discharge valve block 600 may be connected to the top of 
either the right or left liner block 500 at either the front or 
back end of the liner block 500. Each discharge valve block 
600 may be con?gured such that it may be used at any 
discharge valve block location, i.e., front or back end of 
either right or left liner block 500. As discussed above, the 
discharge valve block ?uid inlet 660 may be con?gured to 
be aligned With the liner block ?uid outlet 560. An “0” ring 
con?gured to form a seal betWeen the discharge valve block 
600 and the liner block 500 may be disposed in a channel 
650 on the discharge valve block 600. Six bolt holes 640 
disposed through the discharge valve block 600 may be 
con?gured to receive stud bolts. In one implementation, the 
six bolt holes 640 may be disposed linearly on each side of 
the ?uid passage 670 in the discharge valve block 600. To 
connect the discharge valve block 600 to the liner block 500, 
the discharge valve block 600 may be slid on the six stud 
bolts already mounted on the liner block 500 and secured by 
using hexagonal nuts on the stud bolts. 
[0039] FIG. 6C illustrates a side vieW of the discharge 
valve block 600 in accordance With implementations of 
various technologies described herein. This side portion of 
the discharge valve block 600 may be coupled to a discharge 
connector 270, Which is described in more detail in the 
paragraphs beloW. 
[0040] FIG. 7 illustrates a top vieW of a discharge con 
nector 700 in accordance With implementations of various 
technologies described herein. The discharge connector 700 
may be con?gured to connect a discharge valve block 
disposed on the front end of a liner block 500 With a 
discharge valve block on the back end of the liner block 500. 
As such, the discharge connector 700 may be positioned 
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parallel to the liner block 500. Although the discharge 
connector 700 is described as being positioned in parallel to 
the liner block, it should be understood that in some imple 
mentations, the discharge connector 700 may be positioned 
in perpendicular to the liner block. Each end 710 of the 
discharge connector 700 may have an “O” ring 720 con?g 
ured to form a seal betWeen the discharge connector 700 and 
the discharge valve block 600. Each “0” ring 720 may be 
disposed in a channel 725 on the discharge connector 700. 
[0041] The discharge connector 700 may include a ?uid 
inlet at each end 710. Each end 710 of the discharge 
connector 700 may be inserted betWeen tWo discharge valve 
block ?uid outlets 610. The discharge connector 700 may 
further include an outlet 730 at the top of the discharge 
connector 700. The outlet 730 may be coupled to a cross, 
discharge strainer, pulsation damper, pressure relief valve 
and the like. Thus, ?uid ?oWs from the ?uid inlets at each 
end 710 of the discharge connector 700 through a ?uid 
passage to the central ?uid outlet 730. 
[0042] FIG. 8 illustrates a ?oW diagram 800 of a method 
for assembling a modular ?uid end in accordance With 
implementations of various technologies described herein. It 
should be understood that While the operational ?oW dia 
gram 800 indicates a particular order of execution of the 
operations, in some implementations, the operations might 
be executed in a different order. At step 810, the suction 
manifold 300 may be positioned forWard of the poWer end 
170 on a moveable device such as a skid. At step 820, the 
tWo liner blocks 500 may be attached to the poWer end 170, 
such as using stud bolts and nuts or any other attachment 
mechanisms knoWn in the art. 

[0043] At step 830, the suction valve blocks 400 may be 
coupled to the side portion of each liner block 500. In one 
implementation, six stud bolts may be installed on the liner 
block 500 at each suction valve block location. The suction 
valve blocks 400 may then be slid into position over the stud 
bolts and secured With hexagonal nuts. At step 840, the 
suction manifold 300 may be lifted into position and secured 
to the four suction valve blocks 400 using cap screWs and 
lock Washers. 
[0044] At step 850, tWo discharge valve blocks 600 may 
be installed on one end of the liner blocks 500, i.e., either the 
front end or the back end. In other implementations, one 
discharge valve block 600 may be installed on one end While 
the other is installed at the opposite end. In one implemen 
tation, six stud bolts may be installed on the liner block 500 
at each discharge valve block location. Each discharge valve 
block 600 may then be aligned such that its ?uid outlet 610 
faces the ?uid outlet 610 of the other discharge valve block 
on the same liner block. Finally, the discharge valve blocks 
600 may be slid into position over the stud bolts and secured 
With hexagonal nuts. 
[0045] At step 860, a discharge connector 700 may be 
inserted into each installed discharge valve block ?uid outlet 
610. In one implementation, one end 710 of the discharge 
connector 700 may be inserted into the discharge valve 
block ?uid outlet 610 and slid in as far as possible. 

[0046] At step 870, the remaining tWo discharge valve 
blocks 600 may be installed in the same manner that the 
other tWo discharge valve blocks 600 Were installed. 
[0047] At step 880, the discharge connectors 700 that have 
been inserted into the installed discharge valve block ?uid 
outlets 610 at step 860 may noW be inserted into the ?uid 
outlets 610 of the discharge valve blocks 600 recently 

Apr. 3, 2008 

installed at step 870. In one implementation, the discharge 
connector 700 may be slid into the ?uid outlets 610 of the 
neWly installed discharge valve blocks 600. The discharge 
connectors 700 may then be centered and rotated such that 
the discharge connector outlet 730 is approximately equi 
distant betWeen the discharge valve blocks and faces up. 
[0048] Various technologies described herein have many 
advantages. For example, a ?uid end that is assembled from 
forged steel modules that are bolted together may enable 
?eld replacement of any component Without the use of a 
Welder and portable boring system. Worn or Washed out 
modules may be shop repaired While the pump continues 
operation With replacement modules. In this manner, modu 
lar ?uid end components as described herein may reduce 
cost by reducing doWntime, transportation costs, and the 
like. In addition, modular ?uid end components may require 
less energy, time and cost to manufacture. 
[0049] Although various implementations discussed 
herein are With reference to mud pumps, it should be 
understood that some implementations may be applicable in 
other types of pumps, such as other ?uid pumps and the like. 
Although various implementations are described using stud 
bolts and hexagonal nuts or cap screWs, it should be under 
stood that in some implementations, other types of fasteners 
(e.g., various types of screWs, pins and bolts) may be used. 
[0050] While the foregoing is directed to implementations 
of various technologies described herein, other and further 
implementations may be devised Without departing from the 
basic scope thereof, Which may be determined by the claims 
that folloW. Although the subject matter has been described 
in language speci?c to structural features and/or method 
ological acts, it is to be understood that the subject matter 
de?ned in the appended claims is not necessarily limited to 
the speci?c features or acts described above. Rather, the 
speci?c features and acts described above are disclosed as 
example forms of implementing the claims. 

1. A duplex mud pump, comprising: 
a ?uid end having: 
tWo liner blocks, each having a central passage, tWo ?uid 

inlets disposed on a side portion and tWo ?uid outlets 
disposed on a top portion; 

a suction manifold displaced from the tWo liner blocks, 
Wherein the suction manifold comprises four ?anges; 

four suction valve blocks removably coupled to the suc 
tion manifold and the tWo liner blocks, Wherein the four 
suction valve blocks are con?gured to manage the ?oW 
of ?uid from the suction manifold to the tWo liner 
blocks, each suction valve block having: 
a bottom portion removably coupled to one of the four 

?anges of the suction manifold: and 
a side portion removably coupled to a ?uid inlet 

disposed on the side portion of one of the tWo liner 
blocks; and 

four discharge valve blocks removably coupled to the tWo 
liner blocks, Wherein the four discharge valve blocks 
are con?gured to control the ?oW of ?uid out of the tWo 
liner blocks, each discharge valve block having a 
bottom portion removably coupled to a ?uid outlet 
disposed on the top portion of one of the tWo liner 
blocks. 

2. The ?uid end of claim 1, Wherein the bottom portion of 
the discharge valve block is removably coupled to the top 
portion of the liner block using one or more fasteners. 
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3. The ?uid end of claim 2, wherein the fasteners com 
prise one or more stud bolts. 

4. The ?uid end of claim 2, Wherein the fasteners com 
prise one or more stud bolts and hexagonal nuts. 

5. The ?uid end of claim 1, Wherein each discharge valve 
block comprises holes extending from the top portion to the 
bottom portion. 

6. The ?uid end of claim 5, Wherein the holes are 
con?gured for receiving stud bolts. 

7. The ?uid end of claim 1, further comprising an o-ring 
disposed betWeen a discharge valve block and a liner block 
to provide a seal therebetWeen. 

8. The ?uid end of claim 1, Wherein the bottom portion of 
the suction valve block is removably coupled to the ?ange 
using one or more fasteners. 

9. The ?uid end of claim 1, Wherein the bottom portion of 
the suction valve block is removably coupled to the ?ange 
using one or more cap screWs. 

10. The ?uid end of claim 1, further comprising an o-ring 
disposed betWeen a suction valve block and a ?ange to 
provide a seal therebetWeen. 

11. The ?uid end of claim 1, Wherein the side portion of 
the suction valve block is removably coupled to the side 
portion of the liner block using one or more fasteners. 

12. The ?uid end of claim 1, Wherein the side portion of 
the suction valve block is removably coupled to the side 
portion of the liner block using one or more stud bolts. 

13. The ?uid end of claim 1, Wherein the side portion of 
the suction valve block is removably coupled to the side 
portion of the liner block using one or more stud bolts and 
one or more hexagonal nuts. 

14. The ?uid end of claim 1, further comprising an o-ring 
disposed betWeen a suction valve block and a liner block to 
provide a seal therebetWeen. 

15. The ?uid end of claim 1, Wherein each suction valve 
block comprises a ?uid inlet at the bottom portion and a ?uid 
outlet at the side portion. 

16. The ?uid end of claim 1, Wherein each discharge valve 
block comprises a ?uid inlet at the bottom portion. 

17. The ?uid end of claim 1, Wherein the tWo liner blocks 
are disposed in parallel to each other. 

18. The ?uid end of claim 1, Wherein the suction manifold 
is disposed beloW the tWo liner blocks. 

19. The ?uid end of claim 1, Wherein tWo of the four 
suction valve blocks and tWo of the four discharge valve 
blocks are coupled to the front end of the liner blocks. 

20. The ?uid end of claim 1, Wherein tWo of the four 
suction valve blocks and tWo of the four discharge valve 
blocks are coupled to the back end of the liner blocks. 

21. The ?uid end of claim 1, further comprising a dis 
charge connector disposed betWeen tWo discharge valve 
blocks disposed on a liner block. 

22. The ?uid end of claim 21, Wherein the discharge 
connector comprises a ?rst ?uid inlet and a second ?uid 
inlet, each ?uid inlet having an o ring disposed thereon to 
form a seal With a ?uid outlet of a discharge valve block. 

23. A liner block comprising: 
a body having a rectangular cross section and a central 

passage laterally disposed therethrough, the central 
passage having a circular cross section for housing a 
piston operable Within a ?uid end of a duplex pump; 

tWo ?uid inlets disposed on a side portion of the body; 
tWo ?uid outlets disposed on a top portion of the body; 
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a ?rst set of holes disposed on each side of the tWo ?uid 
inlets for receiving a ?rst set of fasteners con?gured to 
couple the body With a suction valve block operable 
Within the ?uid end of the duplex pump; and 

a second set of holes disposed on each side of the tWo ?uid 
outlets for receiving a second set of fasteners con?g 
ured to couple the body With a discharge valve block 
operable Within the ?uid end of the duplex pump. 

24. The liner block of claim 23, Wherein the ?rst set of 
holes comprises three holes disposed linearly on each side of 
the ?uid inlets. 

25. The liner block of claim 23, Wherein the second set of 
holes comprises three holes disposed linearly on each side of 
the ?uid outlets. 

26. A suction valve block comprising: 
a ?uid inlet disposed on a bottom portion for receiving 

?uid from a suction manifold of a duplex pump; 
a ?uid outlet disposed on a side portion for sending ?uid 

to a liner block of the duplex pump; 
a central passage disposed betWeen the ?uid inlet and the 

?uid outlet; 
a ?rst set of holes disposed around the ?uid inlet for 

receiving a ?rst set of fasteners for connecting the 
suction valve block to the suction manifold; 

a second set of holes laterally disposed through the 
suction valve block for receiving a second set of 
fasteners for connecting the suction valve block to the 
liner block; and 

Wherein the suction valve block is con?gured to be 
disposed inside a ?uid end of the duplex. 

27. (canceled) 
28. The suction valve block of claim 26, Wherein the ?rst 

set of fasteners comprise a set of cap screWs. 
29. The suction valve block of claim 26, Wherein the 

second set of fasteners comprise a set of stud bolts. 
30. The suction valve block of claim 26, further compris 

ing an o-ring disposed around the ?uid inlet to provide a seal 
With the suction manifold. 

31. The suction valve block of claim 26, further compris 
ing an o-ring disposed around the ?uid outlet to provide a 
seal With the liner block. 

32. (canceled) 
33. A discharge connector comprising: 
a ?rst ?uid inlet having a ?rst o-ring disposed proximate 

thereto; 
a second ?uid inlet having a second o-ring disposed 

proximate thereto, Wherein the ?rst ?uid inlet and the 
second ?uid inlet are con?gured to connect a ?rst 
discharge valve block disposed in a ?uid end of a 
duplex pump With a second discharge valve block 
disposed in the ?uid end of the duplex pump; 

a ?uid outlet disposed betWeen the ?rst ?uid inlet and the 
second ?uid inlet at a top portion of the discharge 
connector; 

Wherein the ?rst o-ring is con?gured to provide a seal With 
the ?rst discharge valve block and the second o-ring is 
con?gured to provide a seal With the second discharge 
valve block: and 

Wherein the discharge connector is con?gured to be 
disposed in the ?uid end of the duplex pump. 

34. (canceled) 
35. A method for assembling a ?uid end for a duplex 

pump, comprising: 
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coupling a ?rst set of suction Valve blocks to a side 
portion of a ?rst liner block; 

coupling a second set of suction Valve blocks to a side 
portion of a second liner block; 

coupling the ?rst and second sets of suction Valve blocks 
to a suction manifold; 

coupling a ?rst discharge Valve block to a ?rst end of the 
?rst liner block; 

coupling a second discharge Valve block to the ?rst end of 
the second liner block; 

coupling a ?rst discharge connector to the ?rst discharge 
Valve block; 

coupling a second discharge connector to the second 
discharge Valve block; 

coupling a third discharge Valve block to a second end of 
the ?rst liner block; 

coupling a fourth discharge Valve block to the second end 
of the second liner block; 
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coupling the ?rst discharge connector to the third dis 
charge ValVe block; and 

coupling the second discharge connector to the fourth 
discharge Valve block. 

36. The method of claim 35, Wherein the ?rst set of 
suction Valve blocks are coupled to the side portion of the 
?rst liner block by installing stud bolts on the ?rst liner block 
and sliding the ?rst set of suction Valve blocks on the stud 
bolts. 

37. The method of claim 35, Wherein the ?rst and second 
sets of suction Valve blocks are coupled to the suction 
manifold using cap screWs. 

38. The method of claim 35, Wherein the ?rst discharge 
Valve block is coupled to the ?rst end of the ?rst liner block 
by installing stud bolts on the ?rst end of the ?rst liner block 
and sliding the ?rst discharge Valve block on the stud bolts. 

* * * * * 


