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5 Claims. (Cl. 103-37) 

This invention relates to variable capacity pumps. 
An important object of the invention is to provide new 

means, for association with such pumps, for operating the 
pumps at constant speeds. 

Another important object is to provide means for oper 
ating a variable capacity pump at a constant speed, and 
employing a valve, operatively connected with the pas 
sageway or space between the suction and discharge 
valves of the pump and a second chamber surrounding 
the valve member and seat of the valve and communicat 
ing with another chamber, so that the proper volumes of 
?uids within the chambers, but separated from each other, 
will be automatically maintained in the chambers, other 
elements of the means including a conventional check 
valve and pressure regulator. 
A further important object of the invention is to pro 

vide a simple, substantially automatic means for operat 
ing a variable capacity pump at constant speed and em» 
ploying a minimum of parts. . 7 

Other objects and advantages of the invention will be 
‘apparent during the course of the following detailed de 
scription of the invention, taken in connection with the 
accompanying drawings, forming a portion of this dis 
closure, and in which drawings: 

Figure l is a view of a conventional variable capacity 
triplex pump, partly in elevation and partly in vertical 
section, upon which the new means for operating the pump 
at constant speeds is mounted and shown mostly in verti 
cal section. 

Figure 2 is a side elevation of the upper portion of the 
triplex pump, with three of the new means mounted 
thereon. 

Figure 3 is a top plan of the showing in Figure 1. 
< In the drawings, wherein for the purpose of illustration 
is shown a preferred embodiment of the invention, the 
letter A generally designates a variable capacity pump 
and the letter B, the new constant speed operating means 
associated therewith. 
The variable capacity pump A is shown, by way of il 

lustration, as a conventional triplex pump, including a 
working barrel 5 provided with suitable major ?uid-carry 
ing passageways 6 extending between the suction mani 
fold 7 and the discharge manifold 8, with lateral passage 
ways 9 extending therefrom and plunger stuffing boxes 
10 for plungers 11 operatively connected at their outer 
ends with cross-heads. There is also a conventional 
pump suction valve 12 and discharge valve 13 for each 
passageway 6. At the outer mouth of each lateral pas 
sageway 9 where it opens to the exterior of the working 
barrel, there may be provided a circumferential groove 14 
for a valve seat to be described. 
The new constant speed operating means B includes a 

reciprocating valve structure 15, having a reciprocating 
valve member 16 which may comprise a cylindrical wall 
17, an end wall 18 joined thereto, and an opposite open 
end, with the end wall 18 adapted to seat snugly upon a 
valve seat 19 which preferably is ring-shaped and of com 
pressible material. The valve member 16 and seat 19 
are contained in the chamber 20 of a housing 21 which 
housing preferably has a cylindrical side wall 22, an outer 
end wall 23 joined to the wall 22 and an outwardly-ex 
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tending ?ange 24 at the end of the wall 22 opposite the 
wall 23. Means to secure the housing 21 and valve seat 
19 to the pump working barrel 5 so that the opening in the 
seat is in communication with the lateral passageway 9, 
may comprise suitable screws 25 with their shanks ex 
tending through openings in the ?ange 24 and screwed in 
to screw-threaded sockets in the pump working barrel 5, 
and since the ?ange bears upon the outer portions of the 
seat 19, the latter is suitably compressed against the walls 
of the circumferential groove 14 in the outer face of the 
pump housing portion, thus securing the housing 21 and 
seat to the working barrel 5. 

Preferably there should be a reasonable close sliding ?t 
of the outer face of the side wall 17 with the inner face of 
the wall 22, so that co-mingling of the ?uids in the 
chamber 20 and the lateral passageway 9 will be reduced 
to a minimum. The valve member 16 is of such size that a 
reasonable maximum lift of the valve member may be 
obtained when the pump A is operating full speed but not 
pumping ?uid through the main line. This lift is pref 
erably in the order of 1/2”, but reasonable changes in size 
are, of course, sometimes desirable. 
Opening through the side wall 22 is a minor passage 

way 26 of a conduit 27, with the passageway 26 in com 
munication with the chamber 20 above the valve member 
16.‘ Above the mouth of the passageway 26 where it opens 
into the chamber 29 is a port 28 of a suitable tubular mem 
ber 29 upon which may be mounted a suitable accumu 
lator 3% of ?uid under pressure as, for example only, that 
described in United States Patent 2,331,921 (Serial Num 
ber 272,791) granted to Jean Mercier, October 19, 1943. 
in this patent a rigid container, designated in Figure l of 
my application as 31, encloses a suitable, substantially 
?uid-tight movable barrier, as a ?exible, elastic bag 32, 
thus dividing the container into inner and outer chambers 
33 and 34 and the inner chamber 33 may be ?lled with a 
suitable medium, as gas, introduced through a valved 
opening 35 extending through the walls of the container 
31 and bag 32. Fluid may enter the outer chamber 34‘ 
through an opening adapted to be closed by a valve and 
communicating with the port 28. 

interposed in the conduit 27 is a conventional check 
valve 37, and the passageway 26 of each conduit 27 may 
open into the passageway of a major conduit 38 to form 
a manifold, as, for example, in Figures 2 and 3, with a 
conventional adjustable pressure regulator 39 interposed 
in the conduit 38 outwardly of the juncture of all of the 
conduits 27 with the conduit 38. 
A suitable ?uid is introduced into the chamber 20 in 

any conventional way. This ?uid may be the same as 
that being pumped, such as crude oil, petroleum products, 
fresh water, salt water, hydraulic oils and the like. How 
ever, it may be advantageous, at times, to have this ?uid 
a heavier oil than an oil being pumped. For example, in 
this case, the ?uid introduced into the chamber 20 may 
be machine castor oil or lube oil, while the ?uid vbeing 
pumped may be propane or butane. This ?uid in cham 
ber 20 is brought, by any conventional step, to the de 
sired controlled pressure whereupon a second ?uid, pref 
erably a gas or mixture of gases, such as‘ nitrogen or air, is 
introduced into the chamber 33 at substantially the same 
pressure. 
The operation of the new means B will be explained as 

to one of the three means 8 illustrated, since each oper~ 
ates in unison. As the plungers 11 move in their power 
stroke (downwardly in the example illustrated) and when 
the line pressure rises slightly above the pressure of the 
?uid in chamber 211, the valve member 16 will unseat ant! 
the extent of the lift of valve member 16 will depend upon 
this line pressure. In the event the line pressure rises 
high enough, no ?uid will be pumped and the lift of the 
valve member will be such that all the ?uid moved by 
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the plunger will ?ow into that portion of the chamber 20 
then between the end wall 18 of the valve member 16 and 
the valve seat 19. On the upstrokes of the plunger 11, this 
fluid will return to the lateral passageway 9 and ?uid pas‘ 
sageway 8 and transmit pressure against the inner end of 
the plunger 11, whereby very little loss or" operating e?ia 
ciency will occur. . 

It will be readily seen that there will be very little 
mingling of ?uid in the chamber 20 and the passageways 
3 and 9, because there is very little pressure differential 
(this di?erential being only the pressure necessary to move 
the valve member 16). 
Of course, the gaseous ?uid in chamber 33 will compress 

according to Boyle’s law (PV=K; P being pressure, V 
being volume, and K being a constant). 

It is essential to the accurate operation of the means 13', 
that the volume and pressure of the ?uid in chamber 20 

. remain at the predetermined constant for any given mini 
mum line pressure at which control is desired and, to this 
end, the check valve 37 is employed and interposed in the 
conduit 27 and the pressure regulator 39 employed as de 
scribed. 
The ?uid pressure in the inner chamber 33 is so adjusted 

that when the predetermined control pressure on the ?uid 
in chamber 20 is established, ?uid will rise above the 
valved opening 35 in a volume su?icient so that the outer 
chamber 34 will, under all working conditions, be partial 
ly ?lled with this ?uid. The critical point is that where the 
valve member of the, structure 15 seats, whereby the ?uid 
in the chamber 20 is at a minimum level, and the ?uid in 
chamber 33 is at a maximum expansion. . 

Before passing to speci?c examples of the operation of 
the new means 3, it should be pointed out that when the 
valve member 16 seats, it is a positive seating due to suc 
tion. When the plunger 11 opens the suction valve 12 
there is a considerable difference of pressure between the 
?uid in chamber 20 and that in the working barrel 5. 
As an example of operation, if the suction at the suc 

tion valve 12 is, in one case, zero or, in another case, 100 
p. s. i., and the discharge is 1000 p. s. i., the differential in 
pressure across the valve 15 will be 1000 p. s. i. or 900 
p. s. i., as the case may be but, due to the operation of the 
means B, at the time this occurs, the valve member 16 
seats and no leakage occurs; at all other times, when the 
valve member 16 unseats, the only difference in pressure 
across the valve 15 is that necessary to move the valve 
member 16 and there is no incentive for any great volume 
of leakage. When any leakage does occur, the pressure 
upon the ?uid in chamber 20 drops slightly and the pres 
sure regulator 3% permits the ?ow of extra ?uid to main 
tain the desired pressure. This extra ?uid normally will 
enter the chamber 20 through opening of the check valve 
37 when the valve member 16 is seated, because the 
volume of ?uid in the housing 5 is then greater and the 
pressure of the ?uid in the inner chamber 33 follows the 
workings of Boyle’s law (inasmuch as the volume re 
mains essentially the same, minus a small leakage volume, 
the pressure P will drop in order to maintain K as a con 
stant). 
Assuming a 2%" diameter x 5" stroke, single acting 

pump in operation, each plunger will deliver 0.1407 gal~ 
lon of ?uid per effective stroke (total volume when the 
pump is in operation but not delivering). In such a case, 
a valve member 16 having an effective area of substan 
tially 33 square inches, would move substantially 1" in 
order to accommodate 0.14 gallon per stroke. This would 
call for a valve member with a diameter of substantially 
61/2". 

if the main line is adjusted to operate at 1000 p. s. i. 
and, for some reason, the pressure tends to climb to 1100 
p. s. i., for example, and reaches this point, the reduction 
in capacity delivered into the main line will be approxi 
mately 47%, so that full automatic control can be secured 
with minor changes of the main line pressure. 

Various changes may be made to the form of the in 
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vention herein shown and described without departing 
from the spirit of the invention or the scope of the 
claims. 
What is claimed is: 
l. A pressure control for a pump provided with suc 

tion and discharge valves, a pumped ?uid discharge pas 
sageway, and a major ?uid-carrying passageway com 
municating between said valves, said control including 
walls de?ning a ?rst chamber in communication with said 

‘or ?uid passageway; valve means in said chamber to 
open and close communication between said major ?uid 
passageway and chamber including a valve member; 
walls de?ning a second chamber in communication with 
said ?rst chamber; walls de?ning a third chamber; a sub 

‘ stantially ?uid-tight movable barrier between said second 
and third chambers; means providing a minor ?uid pas 
sa?eway between said ?rst chamber and said discharge 
passageway, with said minor ?uid passageway having a 
mouth opening into said ?rst chamber and said mouth 
spaced from said valve member when said valve member 
is seated; an expansible ?uid ?lling said third chamber; 
a ?uid under pressure within said ?rst and second cham 
bers, means causing the ?uid pressure of the ?uid in said 
?rst chamber to substantially equal the ?uid pressure in 
said major ?uid-carrying passageway, comprising adjust 
able pressure regulator interposed in said minor ?uid 
passageway; and a check valve interposed in said minor 
?uid passageway between said pressure regulator means 
and said ?rst chamber. 

2. A pressure control according to claim 1 in which 
said valve member is a reciprocating valve member, there 
is a single communication between said major passage 
way and said ?rst chamber, and said communication is 
normally closed by said valve member. 

3. A pressure control according to claim l in which 
said valve member is a freely reciprocating valve member, 
there is a single communication between said major 
passageway and said ?rst chamber, and said communica 
tion is normally closed by said valve member and re 
tained closed by gravity and suction. 

4. A pressure control for a pump provided with suction 
and discharge valves, a pumped ?uid discharge passage 
way, and a major ?uid-carrying passageway communicat 
ing between said valves, said control including walls de 
?ning a ?rst chamber in communication with said major 
?uid passageway; valve means in said chamber to open 
and close communication between said major ?uid pas 
sageway and chamber including a valve member; ac 
cumulator means in communication with said chamber at 
a location spaced from said valve member when said valve 
member is seated, including a container and an expansible 
?uid within a portion of said container; means providing 
a minor ?uid passageway between said chamber and said 
discharge passageway, with said minor ?uid passageway 
having a mouth opening into said chamber at a location 
spaced from said valve member when said valve member 
is seated; a ?uid under pressure within said chamber and 
another portion of said container; adjustable pressure 
regulator means interposed in said minor ?uid passageway 
to substantially equalize the pressure of said ?uid under 
pressure with the pressure of ?uid within said major ?uid 
carrying passageway; and a check valve interposed in said 
minor ?uid passageway between said pressure regulator 
means and said mouth. 

5. A pressure control according to claim 4 in which 
said expansible ?uid is a gas and said ?uid under pressure 
is a liquid. 
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