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LESTER C. BLACK, OF Los ANGELEs, CALIFoRNIA. 

Application filed september 2 
This invention relates to pump plungers 

which are adapted to be used in multi-stag 
pumps. By multi-stage pumps is meant 
pumps in which the plunger is provided with 

5 a plurality of cups and a plurality of valv 
corresponding to the cups so that 'th 
'sure from the coluinn of liquid abo 
plungei is distributed over a plural 

10 construct a plunger for such a pump in 
which, a plurality of self-aligning cups is 
provided. It is further proposed to provide 
each of the cups with a valve located adja 
cent the bottom of the cups. 
It is a further object of the invention to 

construct a plunger in which the wearing 
parts are especially adaptable to the use of 
nianganese steel. . ." 

It is a further object of the invention to 
construct a plunger in a plurality of sections 
which may be readily assembled together to 
form a complete plunger and in which the 
parts of the different sections are identical. 

: It is a further object of the invention to 
25 construct a multi-stage plunger which is es 

pecially adapted for use in oil wells and 
which may be readily and cheaply manufac 
tured, is simple in construction and will give 
a high pumping efficiency. 

2) Further objects will appear from the fol 
lowing specification in which I have de 
scribed the preferred embodiment of my in 
vention. 

Referring to the drawing: 
Figure 1 is a cross sectional elevation of 

the plunger inserted in a pump cylinder with 
the plunger in its raised position. 

Figure 2 is similar to Fig. 1 but shows the 
plunger in its lower position. 

Figure 3 is a cross sectional view taken 
along the line 3-3 of Fig.1. 

Figure 4 is a cross sectional view taken. 
upon the line 4-4 of Fig. 1. - 

Figure 5 is a detail of one section of the 
plunger rod. 

In Figs. 1 and 
er is shown as positioned within a pump cyl 
inder or barrel 10. The plunger comprises 
generally a plunger rod 11 which is attached 
at its upper end to a suitable reciprocating 
pump rod. This plunger rod has disposed 

15 

upon it at spaced points the plunger cups or 
collars 12 which are adapted to snugly fit 
into the pump barrel 10. 

5 manganese steel alloy, although it is under 

alves 
pres- 'qualities and will maintain its original finish 
of working betwee 

i valves. It is an object of this invention to 

2 of the drawing, the plung 

These cups 12 are preferably made of 
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nvention are applicable with plunger, cup 
ade of other materials, such as any suit ble metal, leather, composition or fabric. 

ood that the other novel features of the 

60 
Manganese steel has extraordinary wearing 
d dimensions, thus preventing sand from 

rel to score the working surface of the barrel. However manganese steel is very difficult 
to machine. This difficulty is minimized in 
this invention by making the plunger cups of 
very simple construction. Thus each of the cups' comprises merely a cylindrical member 

he cups and the pump bar 
65 

70 
12, which fits the inner surface of the pump 
barrel, and a lower concentric sleeve 13. The lower portion. 19 of the sleeve, 13 also 
forms a portion of the valve element to be 
described presently. The cups 12 are posi 
tioned at spaced points along the plunger 

75 

rod 11 and are preferably secured thereto by 
the sleeves 13 which have openings therein to 
receive the positioning or guide portions 15 
of the plunger rod. The fit between the 
sleeves 13 and the positioning or guide por 80 
tions 15 is a comparatively loose one so that 
the cups are free to align themselves sepa 
rately to fit the pump barrel. The upper 
edges of these cups are preferably beveled 85 
as at 14 so as to prevent sand from getting 
in between the pump cylinder and the outer 
surfaces of the cups. This beveled edge also 
serves to direct sand down into the cup. 

Each of the plunger cups or collars is pro 
vided with individual valves which are pref 
erably located adjacent the bottoms of the 
cups so that Sand will not accumulate in 
the interior of the cups. The construction 
of these valves will be described later to 
gether with the sections of the plunger rod. 

It has been found preferable to construct 
the plunger rod in a plurality of sections 
such as 111, 211 and 311. It is also pre 
ferred to make these sections identical so that 

Fig. 5 shows the construction of one of these 
sections which comprises a rod having screw 
threaded attaching means 16 and 17 at its 

105, ends. The upper end of the rod section is 

90 

95 

100 
broken sections may be readily replaced. 

provided with a valve seat 18 which is adapt. 
ed to cooperate with the depending portion 
19 of one of the cups 12. This valve seat 18 
preferably comprises an annular ring 20 
which is inserted in the enlarged end 21 of 
the end of the rod section. The annular ring 
20 is preferably made of manganese steel or 

10 

  

  



10 

any other metal or other material which will 
give a fluid-tight contact with the depending 
portion 19 of one of the cups 12. The lower 
end of each rod section is provided with a 
guide portion 15 previously referred to. 
This guide portion terminates with a shoul 
der 22 which is provided to limit the upward 
movement of the cup 12 on the guide portion 
15. Each rod section is also provided with 
suitable ports for the passage of liquid which 
may be in the form of grooves 23 extending 
from a point above the shoulder 22 to a point 
adjacent the lower end of the guide portion 

5 
15. 
with a plunger cup 12 positioned on each 
one of the guide portions 15, the plunger 
cups will be free to have limited longitudinal 
movement with respect to the plunger rod 

5 

upon reciprocation of the latter. Upon the 
up stroke of the plunger rod the depending 
portions 19 of the plunger cups will contact 
with the valve seats 18 to effectively seal the 
space between the plunger cups and the 
plunger rod. Upon the down stroke of the 
plunger rod as shown in Fig. 2 the plunger 
cups 12 will move upwardly with respect to 
the plunger rod and the depending portions 
19 will be lifted clear of the valve seats 18, 

3) 
thus exposing the ports 23 and allowing free 
flow of liquid thru the valve. 
Thus it is seen that there has been pro 

vided a plunger rod which is formed in a 
plurality of identical sections and these sec 

When the rod sections are assembled 

i,646,34 

tions can be assembled or replaced at will. 
The number of these sections employed will 
of course depend upon the number of stages 
which it is desired to employ. 
I claim: 
1. A device of the class described com 

prising a plunger rod formed in at least two 
sections, means providing a screw threaded 
engagement between said Sections, a flat an 
nular valve seat formed on the lower sec 
tion adjacent its upper end, a guide portion 
On the lower end of the upper section, a 
plunger cup surrounding the upper Section, 
the lower end of the cup having a portion of 
reduced diameter to loosely fit said guide 
portion, a shoulder on the upper section to 
limit the upward movement of the plunger 
cup relative to the rod, and means on the 
lower end of the cup adapted to cooperate 
with the valve seat. 

2. A multi-stage pump plunger compris 
ing a rod formed of a plurality of identical 
sections, each Section having a valve seat 
formed adjacent its upper end, an integral 
guide portion on its lower end, and an inte 
gral shoulder adjacent the guide portion, and 
a cup plunger cooperating with each section, 
each plunger having a lower portion of re 
duced diameter adapted to loosely fit a guide 
portion. 

In testimony whereof, I have hereunto set 
my hand. 

LESTER, C. BLACK. 
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