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To all rwho-m it may concer/n.: 
Be it known that I, EDWARD T. ADAMS, 

~a- citizen of the United States, and a resident 
of Los Angeles, in the county of Los An 
geles and State of California, have invented 
new and useful Improvements in Sand 
Ejecting Means for Deep-“fell Pumps, of 
which the following is a specification. 
The present invention relates to deep well 

pumps, and pertains more particularly to 
means _for ejecting sand from the pump. 
The principal object of the invention is 

to provide a deep well pump which will not 
tend to become sanded. It will be under 
stood, in the consideration of this invention, 
that in hollow plunger and bucket valve 
types of pumps there is provided a station 
ary pump barrel and a working barrel or 
>plunger reciprocal lin same. The lower end 
of the pump barrel is provided with a ball 
check, generally referred to as the standing 
valve, and operating as a suction valve. 
The plunger, which is tubular and a work- 
ing fit in the barrel, is provided with an 
upwardly opening valve known as the dis 
charge valve. 
When pumps of this type are in operation, 

the upstroke of the plunger accomplishes 
displacement of oil then existing above the 
working valve, and incidentally oil is drawn 
upward through the standing valve during 
the same stroke. During this upstroke, the 
maximum discharge pressure exists above 
the plunger, and a reduced pressure exists 
below. It is because of this pressure differ 
ence that the usual slip or leak occurs, oil 
flowing downward through Lthe Working 
clearance between the barrel' and plunger 
into the space immediately above the stand 
ing valve. This oil, of course, always car 
ries a 'certain percentage of silt, or sand, as 
it is generally referred to. Such sand hav 
ing found its way into that space immediate 
ly above the standing valve tends to become 
lodged there, and eventually linterferes with 
the action of the valve, and at times even 
prevents the plunger from >reaching the end 
of its down stroke. ’ 

It is this condition which it is the object 
of this invention to eliminate. A pump hav 
ing become sanded up can be again put into 
operation only by removing .it from the well 
and cleaning it or by more or less prob 
lematical washing methods.` Since leakages 
must occur because ofçthe necessary work 

ing clearances between the plunger and the 
pump barrel, and since oil from deep wells 
always contains more or less sand, I Yhave 
set out to provide a simple construction of 
pumps whereby the sand may be caused to 60 
separate largely from the oil which leaks ' 
by the plunger. Y 
Another and important object of this in 

vention is to provide means whereby sand so 
separated from the oil will be subsequently 
eject-ed to points where it will not again tend 
to settle about the standing valve. 
Another object of this invention is to 

reduce the usual loss or slip while permit 
ting of using a reasonable clearance be 
tween the working parts. It will beappar 
ent that by providing ample clearance, to-` 
gether with means for reducin the slip, 
there will be created a pump whlch will be 
equally as efficient after'considerable use as 
when originally installed. 
Another object of this invention is to 

provide a pump of the above mentioned 
y character in which the tendency of extreme 
ly ñne silt to> reach the standing valve by 
leakage is greatly reduced. 

Still another object is to provide for car 
rying out the objects mentioned without re 
ducing the effective plunger area. e 

Still other objects and advantages of my 
invention will appear hereinafter and will 
be better understood by virtue of. the order 
of their occurrence. 
I have illustrated by the accompanying 

drawings one practical embodiment of my 
invention. . ` 

In the said drawings, 
Figure 1 is a view in vertical section of 

the said embodiment; 
Figure 2 is a view in section seen on a 

line 2_2 of Figure 1; 
Figure 3 is a view in section seen on a 

line 3-3 of Figure 1; and 
Figure 4 is a view in section seen on a 

line-4_4 of Figure 1. ` ` 

The embodiment illustrated in some re 
spects very closely resembles the -old 
fashioned single acting oil well pum in 
that there is provided a tubular .pump ar 
rel 5 and a tubular working barrel or plun 
ger 6, the 'latter being a normal running lit 
within the pump barrel. 
To the upper .end of the plunger there is 

attached a working valve ca 7 providing 
an annularl valve seat 8 on w ich the work 
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ing valve ball 9 rests. The cage is provided 
with the usual externally threaded boss 10 
by means of which the plunger is connected 
to the usual sucker rods (not shown). AThe 
pump barrel is externally threaded at its up 
per >end as at 12 to receive a tubing collar 
13 by means of which the pump barrel may 
be attached to the usual string of tubing 
(not shown) which extends upward through 
the well to carry out íiuid'raised by the 
pump. ' - 

The interior space of the pump barrel is 
V designated in the drawings by the letter B 
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and this space is subject at all times to the 
full hydrostatic pressure of- the lluid'column 
reaching to the surface. The interior space 
of the tubular plunger is designated by the 
letter C, and being below the suction valve 
is subject during the down stroke of the 
pump to the maximum pressure just men- , 
tioned, while during the upstroke it is sub 
ject only to pressure equal to the normal oil 
`level in the well. The bore A of the wellv 
and the space A immediately below the 
standing ball valve 15 are subject to the last 
mentioned pressure only.k ‘ 

Ball 15 rests upon an' annular seat 18 
which is carried at the lower end of the 
pump barrel, and, asin usual pumps, this 
ball when seated eii'ectively closes the lower 
end of the pump against any downward 
flow of fluid from ̀ the space C. It will be 
apparent from the foregoing that recipro# ` 

>this pump, the operation in a general way cation of the plunger within the barrel will 
produce the pumping action common to 
single acti ng hollow plunger oil well pumps. 
A salient feature of this invention resides 

in the provision of an annulary coaxial wall 
16 forming a part of the pump barrel and 
extending from the lower end ofV the barrel` 
upwardly into the bore C of the tubular 
plunger. This wall encompasses a central 
fluid course C’vwhich is always in direct 
communication with the space C. The ar 
rangement of the annular wall provides an 

' annular spaceE in which ̀ the plunger is a 
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running lit, the lower portion of the space E 
being» always unoccupied by the l'annular 
plunger. Space E is hereinafter referred to 
>as the “sand trap.” \ 

The construction shown for the pump bar 
rel provides the lower annular portion 18 
of appreciable thickness, and through -this 
there are drilled a plurality of holes 19 pene-` 
trating the lower end' of portion 17 and prof 
vidin an outlet from the space E. These 
drilleä holes, or sand outlets, are counter 
bored or enlarged, as at 20, to provide valve 
seats 21 and to house .a spring 122 and a 
bushing 23. A ball 24 isprovided in Aeach , 
counterbore and is held upon its seat by the 
tension of the spring. ' 
The parts just mentioned provide in eli'ect ’ 

of downwardly opening check a lurality 
va ves whlch permit of oil „and sand being 

ejected downwardly from space E while be 
ing cheeked from returning toA space E. ' 
In _assemblin a bushing ball and spring, 

the spring shou d be compressed a predeter 
mined de ee in order that the ball will not 
be move from its seat until the pressure 
diíl'erence 'between the íluid above and be 
low it is at least equal to the pressure differ 
ence between the pressure in B and the pres 
sure in A. The reason for this is apparent 
from the following: . .  

Considering the pump as a whole and as 
suming that the working valve is tight, it 
will be seen that by virtue of the construe-_ 
tion shown and described, fluid `cannot slip 
or leak from B to C except b passing down~ 
ward through along reduce ,-'clearance space 
to space E and thence upward again through 
an equally long reduced clearance space to 
the space C. During the up stroke of the 
pump, as well as during the down stroke 
of the pump, the pressure in B »will always 
be considerabl above that in A and A', and, 
therefore, if t e ball check is not subject to 
any considerable spring tension, oil, having 
reached E from B, would escape into space 
A’. In such case, the intention of the inner 
annular wall as a means-for increasing re 
sistance t0 leakage would be defeated. 
Therefore, by setting the sand outlet valves 
under the compression mentioned fluid will 
not tend to leak from B to E to A’. 
In order to fully explain the operation of 

will be explained first, and subsequently the 
operation of the pump and the sand ejectin 
means under three specific practical condi 
tions will be considered. The Iirst one of 
the vpractical conditions to be considered is 
that in which during the up strokeof the 
Vplunger the effective volume of space E in 
creases ata rate more rapid than it will fill 
with oil by leakage. The ‘second practical 
condition to be considered _will be that in 
which it is assumed that the leakage from B 
to E is just suílìcienty to keep the space E~ 
filled »as it increases` in volume. The third 
practical condition to be considered is that 
condition under which the clearance is either 
unduly large or has becomev worn so that 
fluid will leak froln B to E more rapidly 
than the volume of E increases', ~with the re' 
sult that during the up stroke of the pump 
the pressure in E will be substantially a 
compromise between the pressure in B and 
the pressure in C. „ - .’ . 

Considering the pump generally, in .its 
operation, it will `be seen that during the, 
down stroke _the pressure in B and C ̀willlbe 
the maximum dischargeI pressure, the pres 
sure in A and A’ remaining substantially 
>constant at all times whether the pump isV 
operating or not. , In so far as leakage is‘con 
cerned, the difference between the pressure. 
in Band A need not considered, because , 

76 

85 

roo 

105 

110 

1_15 

12.0. e 

nga 



16 

40 

45 

50 

55 

1,545,474. 

ofthe fact that the check valves are set un 
der sufficient compression to resist‘llow from 
E to A', even were the ressure in E as high 
as it is at any time in Therefore, it wlll 
be'seen that during the down stroke of the 
pump there is no tendency for leakage 
through 'the clearances between the relative 
ly reclprocating parts. 
During the up stroke of the pump, some 

fluid will find its way into space E. This 
fluid will contain silt or sand, provided it is 

- peculiar to the Well, and while the sand may 
be readily washed down from B to E, it is 
quite apt to settle in E rather than to again 
be carrled through the clearance from E to 

Regardless of the amount of fluid and 
sand which may find its way into E during 
the up stroke, it will be apparent that during 
the next down stroke of the plunger the 
space E will be so decreased in volume that 
the sand and oil' occupying space E will be 
displaced. It is true. that a slight pressure 
in excess of the pressure of the oil in B will 
be re uired to open the check valves and 
eject t e sand, but obviously the weight and 
inertia of the reciprocating parts is sufficient 
to accomplish this. In fact, the slight 
amount of energy7 required at the end of the 
down stroke of the plunger to eject the 
sand and leakage will act as an excellent 
cushion for said reciprocating parts. 
Now that the general operation of the 

pump has been described, it will be assumed 
`that the pump is operating under the first 
mentioned of the above conditions. Under 
this condition, E will not be completely 
filled with oil at the end of the up stroke 
and, therefore, the pressure of the contents 
of E will be negligible and there might 
even be a tendency durin the up stroke for 
fluid to be drawn from into E, but there 
would be no objection to this and only a 
slight loss of energy. Now, since the pres 
sure in E during the up stroke under the 
condition being assumed cannot be greater 
than C, certainly there can be no leakage. 
In this case, it may be said of this pump 
thatwhile a certain amount of slippage may 
occur, that slippage does not reach the space 
between the working valve and the standing 
valve and, therefore, cannot carry sand or 
silt into the space C or to the standing 
valve, and'any sand or oil which may get 
so far as E will be ejected downward from 
thepump into the well where it can do no 
harm. _ 

Under the second of the above mentioned 
conditions, space E will lill as rapidly las it 
is during the upstroke vof the 
plunger, but the effect will be no diiïerent 
than in the first instance. . 

V- Now, asto the third operating condition: 
The up stroke of the plunger will find space" 
E filling as rapidly as it is formed, and the 
pressure of the Afluid in „space_Econstantly’ 

increasing until it attains a pressure about 
midway between the pressure then existin 
in B and the pressure then existing in . 
The result is that Huid will tend to flow from 
E upward through the reduced clearance to 
C. This is the most unfavorable operating 
condition to which this pump can be sub-l 
ject, but, of course, slippage is common to 
all pumps and it may be said in favor of this 
pump that even under unfavorable operating 
conditions the length of the reduced clear 
ance through which the oil has to travel be 
fore it can get from space B to space C is 
at least twice as great as it is in other types 
of single acting pumps. _  

The fact remains, however, that even with 
such leakage in the third instance there will 
always be the same tendency for sand to be 
ejected through the check valves before it 
can reach spaces C and C’. 

It will be apparent now that by the addi 
tion of an inner annular wall and a plurality 
of check valves to an otherwise common type 
of pump, I have provided for carrying out 
the above objects. While I have shown and 
described a specific arrangement of valves 
and annular walls for carrying out my in 
vention, I do not limit ̀ myself to any speciiic 
arrangement, except as determined by the 
appendedA claims. 

I claim as my invention: 
~1. In a pump, a double-concentric-walled 

member providing an annular intermediate 
space and an inner Huid course, a single 
walled member reciprocal relative to the 
double walled member, in said space, valves 
coacting withthe aforementioned members 
so that relative reciprocation produces lflow 
through said Huid course, and a port leading 
from the annular space downwardly to 
points below and externally of the pump. 

' 2. In a pump, a double-concentric-walled 
member providing an annular intermediate 
space and an inner fluid" course, a single 
walled member reciprocal relative to the 
double walled member in said space, valves 
coacting »with the aforementioned members 
so that relative reciprocation produces _How 
through said fluid course, and a port leading 
from the lowermost part of the unoccupied 
portion of said annular space to points ex~ 
ternally of the annular space. 

3. In a pump, a double-concentric-walled 
member providing an annular intermediate 
space and an inner fluid course, a single 
walled member reciprocal relative to the 
double walled member in said space, valves 
coacting with the aforementioned members 
so that relative reciprocation produces liow 
through» said fluid course, and a port leading 

" from-the lowermost unoccupied portion of 
the annular space to points below and ex~ 
ternally of the pump. _ . 

4. In a pump, a double-concentric-walled 
member providing an annular intermediate 
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space and an inner Huid course, a single 
walled member reciprocal relative to the 
double walled member in said space, valves 
coacting with the aforementioned members 
so that relative reciprocation produces flow '~ 
through said fluid course, and a port leading 
from the lowermost unoccupied portion of 
the annular space to points below the lower 
most of the valves. . 

5. In a pump, a double-concentric-walled 
member providing an annular intermediate 
space and an inner fluid course, a single 
walled member reciprocal relative to the 
double walled memberin said space, valves 
coacting with the aforementioned members 
so that relative reciprocation produces flow 
through said fluid course, and a port leading 
fromY the annular space downwardly to 
points below and externally of the pump, 
and non-return valvular means controlling 
said port. 

6. In a pump, a double-concentric-walled 
member providing an annular intermediate 
space and an inner fluid course, a single 
walled member reciprocal relative to the 
double walled member in said space, valves 
coacting with the aforementioned members 
so that relative reciprocation produces flow 
through said fluid course, a port leading 
from the lowermost part of the unoccupied 
portion of said annular space to points ex 
ternally of the annular space, and non-re 
turn valvular means controlling said port. 

7. In a pump, a double-concentric-walled 
member providing an annular intermediate 
'space and an inner fluid course, a single 
walled member reciprocal relative to the 
double walled member in said space, valves 
coacting with the aforementioned members 
so that relative reciprocation produces flow 
through said fluid course, a port leadingl 
from the lowermost unoccupied portion Í'of 
the annular >space to points below and ex 
ternally of rthe pump, and non-return valvu 
lar means controlling said Dort. 

8. In a pump, a double-concentric~walled 
member providing an annular intermediate 
space and an inner. fluid course, a single 
walled member reciprocal relative to the 
double walled member in said space, valves 
coacting with the aforementioned members 
so that relative reciprocation produces flow 
through said fluid course, a port leading 
from the lowermost unoccupied portion of 
the annular space to points below the low 
ermost of the valves, and non-return valvu 
lar means controlling said port. ._ 

9. In a pump, a pump cylinder, a tubular 
plunger reciprocal in said cylinder, a bot 
tom closure wall to said cylinder, a standing 

 tube rising from said closure and extending 
into said plunger, a suction valve through 
which oil is drawn into the bore of the 
standing tube by upward movement of sald ' 
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plunger, and a port leading from the lower 
portion of the. annular space between the cyl 
inder and tube vdownwardly and through 
said closure to points bevlow and externally 
of the pump and the suction valve. 

l0. In a pump, a cylinder, a smaller con 
centric inner tube, means connecting the 
tube and cylinder adjacent the lower end to 
provide an annular space open at the upper 
end and substantially closed at the lower 
end, an annular plunger member reciprocal 
in said annular space, and means -whereby 
sand and the like settling in the lowermost 
unoccupied portion of the annular space will 
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be ejected therefrom by reciprocation of ' 
plunger. _ 

11. In a pump, a pump cylinder, a tubu 
lar plunger reciprocal in said cylinder, a 
bottom closure , wall to said cylinder, a 
standing tube rising from said closure and 
extending into said plunger, a suction valve 
through which oil is drawn into the bore of 
the standing tube by upward movement of 
said plunger, a port leading from the lower 
portion of the annular space between the 
cylinder and tube, downwardly through said 
closure to points below and externally of the 
pump and the suction valve, and downward~ 
ly opening non-return means controlling said 
port. . 

12. In a pump, a pump cylinder, a tubular 
plunger reciprocal in said cylinder, a bot 
tom closure wall to said cylinder, a stand 
ing tube rising from said closure and ex 

through which oil is drawn into the bore of 
'the standing tube by upward movement of 
said plunger, a- port leading from the low 
er portion of the annular space between the 
cylinder andvtïub'e, downwardly through said 
closure to points below and externally of the 
pump and the suction valve, and down 
wardly opening non-return means control 
lig said port saidnon-return means adapted 
to prevent direct return of sand so ejected. 

13. In a pump, a pump cylinder, a tubu« 
'lar plunger reciprocal 1n said cylinder, a 
bottom closure wall to said cylinder, a stand 
ing tube rising from said closure and ex 
tending into said plunger, a suction valve 
through which oil is drawn into the bore of 
the standing tube by upward movement of 
said plunger, a port leading from the lower 
portionl of the annular space between the 
cylinder> and tube' downwardly and through 
said closure to points below and externally 
of the pump and the suction valve, and a 
spring pressedwalve controlling said port 
arranged to ,prevent r'eturnof fluid through’ 
said port; said valve being adjusted tovreslst 
being opened by any normal pressure which 
exists in the' sa'id annular space during up 
ward movement of the plunger. 
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