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ABSTRACT OF THE DISCLOSURE 
A fluid end construction in which the cylinder block 

has only two passages each of uniform diameter. One pas 
sage serves both as a cylinder bore and a suction passage. 
The other serves as a discharge passage. The construction 
eliminates points of stress concentration. 

This invention relates to an improved liuid end con 
struction for a plunger pump. 
The “fluid end” of a conventional multiple-cylinder 

high-pressure plunger pump may be formed as an integral 
casting or fabricated from castings or forgings lbolted to 
gether. An integral casting is complicated and likely t0 
be unsound because of the complex arrangement of pas 
sages needed. Corners at which passages interesect or 
change diameter are subject to unduly high stresses. Many 
times flaws do not appear until the part is machined or 
even tested hydrostatically. Most of these problems occur 
also in ñuid ends in which the parts are bolted together. 
Pumps of this type often handle corrosive liquids, and the 
complexity of the passages makes it difficult to protect 
their surfaces against corrosion. 
An object of the present invention is to provide an 

improved fluid end construction which largely overcomes 
the foregoing problems, that is, which avoids complex 
passages in the cylinder block and diameter changes in 
t-hese passages. 
A more specific object is to provide a fluid end con 

struction in which the cylinder block has only two pas 
sages, each of uniform diameter throughout, namely a 
combined cylinder bore and suction passage and a dis 
charge passage extending therefrom. 
A further object is to provide a cylinder block which 

attains the foregoing advantages and in which the passage 
walls are prestressed in compression. 

In the drawing: 
FIGURE 1 is a longitudinal vertical sectional view of 

the fluid end of a pump constructed in accordance with 
our invention; 
FIGURE 2 is a top plan view, partially broken away, 

of a modified cylinder block where we can use in the con 
struction shown in FIGURE 1. 
FIGURE 1 shows the fluid end of one cylinder of a 

multiple-cylinder plunger pump. The structure shown in 
cludes a cylinder block 10, a plunger 12, an `adapter 13 
ñxed to one end of the cylinder block, a stuffing box 14 
extending from the adapter, packing 15 within the stuffing 
box surrounding the plunger, and a gland 16 compressing 
the packing. The plunger is connected to a suitable re 
ciprocating drive (not shown). In accordance with our 
invention, we form each cylinder «block 10 of the pump 
as an individual piece, preferably a forging, although it 
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can be cast. The block has horizontal and vertical pas 
sages 19 arrd 20. Passage 19 extends from one end of the 
block to the other and is of uniform diameter throughout. 
This passage reecives the plunger 12. Passage 20 extends 
upwardly from passage 19 through the top of the block 
and likewise is of uniform diameter throughout. The in 
tersection between passages is smooth and rounded, as 
indicated at 21. Hence we have reduced the number of 
points where stresses concentrate, and the entire surface 
of both passages is accessible for finishing, as by shot 
peening, or protecting against corrosion. 
We connect the cylinder block 10 to suction and dis 

charge manifolds 22 and 23. The block has stud bolts 24 
which project from its end opposite the adapter 13 to 
attach the suction manifold 22, and stud bolts 25 which 
project upwardly from its top to attach the discharge mani 
fold 23, A suction valve cage 26 and seat 27 afford com 
munication between manifold 22 and the end of passage 
19. A discharge valve cage 28 and seat 29 afford com 
munication between the en-d of passage 20 and manifold 
23. The suction and discharge valve cages 26 and 28 
contain valves 30 and 31 respectively and springs 32 and 
33 which urge the valves to their closed positions. We 
interpose packing rings 34 between the manifolds, valve 
cages and seats and the cylinder block. We connect the 
other cylinders of the pump to the same two manifolds 
in like manner. It is apparent also that the manifolds may 
be located elsewhere then we have illustrated, in which 
event they can be connected to the blocks through suit 
able pipes or elbows. 
FIGURE 2 shows a cylinder block 10a of modified con 

struction. The passages 19 and 20 are similar to those of 
the block already described; hence we have not repeated 
the description. Block 10a has two transverse horizontal 
bores 36 located on opposite sides of its vertical passage 
20 above its horizontal passage 19. We insert compression 
bolts 37 in these Ibores and tighten nuts 38 on these bolts 
to precompress the block. Preferably we till the nuts with 
epoxy resin or equivalent after tightening to prevent their 
being loosened. Bolts 37 are located near the points of 
maximum stress in the passage Walls. 
From the foregoing description it is seen that our in 

vention affords a simple fluid end construction in which 
the cylinder block requires only two passages, both ac 
cessible and uniform in diameter. 'I‘he horizontal passage 
19 serves both as a cylinder bore to accommodate the 
plunger 12 as it moves back and forth, and as a suction 
passage as the plunger is withdrawn. The vertical passage 
20 serves as a discharge passage as the plunger advances. 
While We have shown and described certain preferred 

embodiments of our invention, it is apparent that other 
modifications may arise. Therefore, we do not wish to be 
limited to the disclosure set forth but only by the scope 
of the appended claims. 
We claim: 
1. In a high-pressure plunger pump, an improved fluid 

end construction comprising: 
a one-piece cylinder block having a first passage ex 

tending horizontally from one end of the block 
through the other end and a second passage extend 
ing vertically from said first passage through the top 
of the block; 

both said passages being of uniform diameter through 
out their lengths and the intersection therebetween 
being smooth and rounded; 
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a plunger movable lback and forth within said first 
passage; 

a suction valve cage fixed to one end of said block out 
side the end of said first passage and communicating 
therewith; 

a discharge valve cage ñxed to the top of said block 
outside the end of said second passage and com 
municating therewith; 

respective suction and discharge valves mounted within 
said cages; and 

respective suction and discharge manifolds connected 
to said cages; 

said first passage serving as both a cylinder bore and 
a suction passage; 

said second passage serving as a discharge passage. 
2. A construction as defined in claim 1 in which said 

4 
block has transverse hores on opposite sides of said second 
passage, and further comprising compression bolts in said 
bores precompressing said block. 
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