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WALWE HEAD FOR, OIL-OPERATED WELL PUMPs, 

h- Application filed December 26, 1984. serial No. 758,398. 

The present invention refers mainly to 
the valve mechanism and system of ports or 
oil ways necessary to the operation of a de 
vice for pumping oil from very deep wells 
and operated by oil under pressure. The 
objects being to provide a system of valves 
that will have long life in operating such a 
pump under heavy pressures, to make a 
valve head in which, by a certain arrange 
ment of ports, the heavy pressures exerted on 
the valves are partly balanced and to pro 
vide means whereby the oil used to operate 
the valve head and the piston of the pump 
is discharged through the valve head into 
the same cylinder which operates to elevate 
oil from the well to the surface of the 
ground. Other objects may appear herein 
after. 
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With reference to the drawings 
Fig. 1 shows in sectional elevation all the 

valves and ports of the valve head forming 
the basis of the present invention. 

Fig. 2 is a view in vertical elevation of 
the valves and ports shown in Fig. 1 and 
having some modification. This view and 
also Fig. 1 shows the valves and ports not 
in proper relative position but rather ex 
tended out on a common vertical plane. 

Fig. 3 is an elevation, partly in section, 
of the valve head and its 
piston and plunger. .? 

Fig. 4 is a transverse sectional view of the | valve head, the view being in part diagram 
35 

bores. - 

matical and showing by dotte 
transverse connecting ports for longitudinal 
The deep well oil operated pump of 

which the above mentioned valve head is an 
40 

45 
is a jacket 6 

: ... to bottom, the jacket 7 being welded to the 
cylinder at top and bottom. 50 

: prises a through bore 8having a ball check, 

essential part, comprises, with reference to Fig. 3, a cylinder 1 having a piston 2. A 
second cylinder 3 forms a lower extension of 
the cylinder 1 and carries a plunger 4 

. . . . which is fixed to the under side of the 
ton 2. In the top of the cylinder 1 is the 

pis 

valve head 5 and surrounding the cylinder 
form a channel 7 along one side from top 

The valve head 5, more specifically, ?OO 

valve 8' screwed into the top end thereof 

and forming the dischar 

pumping cylinder. 

lines all the po 

??????? eccentrically, so as to 
e 

part of the cylinder 1 above the piston 2, 
an inlet bore 9 into which it is intended to 
connect a high pressure oil feed conduit 10, 
which ¥?????? to the surface of the ground, 
a pilot yalve bore in the center carrying a 
pilot valve 11, a master valve bore carrying 
a master valve 12 and an under discharge 
????? opening into the top of the cylin 
The pilot valve is provided in Fig. 1 with 

wiston sections 14, and 15 at the top and 16 
and 17 at the bottom. A small vent port 18 
connects the top of the pilot valve bore 
with the under discharge bore 13. Near the 
top a small port 19 connects the pilot valve 
bore with the top end of the master valve 
bore through a longitudinal bore 20. Above 
the port 19 a small port 21 connects the 
ilot valve bore with the under discharge 
re 13 and below the port 19 a small 

means for that 
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port 
22 connects the pilot valve bore with the in. : 
let bore 9. At the bottom of the pilot valve 
bore a small port 23 connects that bore with 
the bottom end of the master valve bore 
through a longitudinal bore 24. Below the 
E. 23 a port 25 connects the pilot valve 

re, with the under discharge bore 13 and 
above the port 23 a 
pilot valve 

rts 21 and 22 to 
16 and 17 at the bottom of the pilot valve 

rt 26 connects the 
re with the inlet bore 9. The . . 

pistons 14 and 15 formed at the top or tao 
pilot valve operate, by a sliding movement 
of the valve, to open and close alternately 

port 19 and the pistons 
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operate to alternately open and close ports 
25 and 26 to port 23. 
The master valve bore is connected with 

the side channel 7 by a big cross port 27 
and is also connected with the inlet bore 9, 
below the port 27, by a 
the port 

port 28 and above 

????ies a 

the valve to the top and bottom of its bore 
alternately opens and closes port 27 io the 
ports 28 and 29. . . . 
The pilot valve extends into the cylinder 

1 and is provided with a coller 33, a stem 34 
and a second collar 35 at the lower end of 

, by a port 29 with the under 
'discharge bore 13. The master valve.2 

piston 30 at the top and a piston. 
31, at the bottom connected by a recessed 
section 32 which by a sliding movement of 

100 



2 

the stem. The piston 2 and plunger 4 are 
provided with a centra? bore 37 in which is 
disposed a trip. 36 adapted to operate the 
pilot valve through the collars 33 and 35. 
y the stroking of the pump, the stem 34 

depending into the bore 3 the length of the 
pumping stroke. In the bore of the 
plunger a foot valve, not shown, is mounted, 

10 

longitudinal bores are the same as in Fig. 

15 
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an inlet 
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the bore acting as the inlet means for that 
part of the cylinder above the piston 2. 
In the modification shown in Fig. 2 all the 

1, 
the change being mainly in the form of the 
pilot if, and its ports as follows: The 
pilot valve is provided with a piston 38 at 
the top end, there being but one cross port. 
40 connecting the inlet bore with the pilot 
valve bore. The upper piston 38 is de 
signed to open and close alternately port 40 
and port 21 to port 19 and the lower piston 
39 to open and close alternately port 40 
and port 25 to port 23, Another change 
being in the position of the large ports con 
necting into the master valye bore. Where 
in Fig. 1 the inlet port 28 is below and the 
outlet port 29 is above the port 27, in Fig. 2 

} 41 is above and an outlet port 
42 is belo 
when the pilot valve is pulled down the mas 
ter valve is moved to the bottom of its bore. 
and in Fig.2 when the pilot valye is pulled 
down the master valve is moved to the top 
of its bore but in each case effecting the same 
result. 
The master valve is formed with hollow 

ends and the master valve bore is closed at 
top and bottom with screwed plugs 43 and 
44, respectively, and having extensions 45 
and 46 which Have a loose 
ends and when seated therein form the top 
and bottom stops for the valve. The pump herein set forth is designed to 
operate on high pressure oil admitted to the 
??????? 1 under the piston 2 which forces 
the piston up to discharge oil from the well 
which enters, the space above the piston 
through the foot valve and bore 37. The 
down stroke of the piston and plunger is 
effected by gravity and the oil under the pis 
ton which actuated it to the top of the stroke p 
is discharged through the valve head into 
the top or pumping end of the cylinder. On 
account of a differential of piston areas cre 
ated by the area of the plunger fixed to the 
under side of the piston a lesser volume of oil 
i? used to operate the pump upwardly than . 
the volume occupying the space above the 
piston. Therefore in its operation the pump 
delivers to the surface of the ground more 
oil than it takes to operate it, the volume of 
net oil being equal, theoretically, to the ef 
fective volume of the plunger. " . . 

65. 

În the operation of the present invention. 
with high pressure oil in the bore 9 a small 
volume passes through the port 22, pilot 

1,597,162 

w the port 27. Thus, in Fig. 1 

t in the hollow 
bore 13 and ports 29, 21 and 25 that, during 
the up stroke of the piston 2 when the top 

valve bore, port 19 and bore 20 into the mas 
ter valve bore and forces the master valve 
to the bottom of its bore, the oil under the 
master valve passing out through port 23, 
bore 24, pilot valve bore and port 25 into 
the bore 13. In the cylinder, at the time of 
this action, is a volume of well oil drawn 
in by the downward movement of the piston 
and plunger. With the master valve in this 
|?????? high pressure oil passes from the 

70 

is 
ore 9 through port 28, master valve bore, 

port 27, channel 7 and a port 7 into the 
cylinder 1 below the piston 2, thus forcing it 
up and discharging the oil above it out 
through the bore 8 and check valve 8. 
When the piston reaches the top of its stroke 
and engages the collar 33 the pilot valve 
is moved up thus admitting high pressure 
oil from the bore 9 by port 26, pilot valve 
bore, port 23, and bore 24 to the bottom of 
the master valve bore thus forcing the mas 
ter valve to the top of its bore, the oil above 
the master valve passing into the bore 13 
through port 19, bore 20, pilot valve bore 
and port 21. With the master valve in this position the high pressure oil is cut off and 
the port 7 channel 7 and port 27 are open 
to the bore 13 through the master valve bore, 
between pistons 30 and 31 and port 29. 
Thus by the weight of the piston 2 and 
plunger 4 the oil under the piston is forced 
into the top of the cylinder from which it 
is subsequently discharged with other oil 
from the well to the surface of the ground. 
When the piston 2 reaches the bottom of 

its stroke the collar 35 is engaged by the 
tri 
??????????? thus completing the cycle. , 

It will be noted by following through the 

end cylinder is under a pressure equal to 
surface of the ground, that certain pistons 
of both the master valve and the pilot valve, 
which have on one side the high pressure oil 
from the bore 9, have on the other side the 
static pressure above mentioned and the 
pressures on opposite sides are therefore in 
art balanced thus to some extent length 

ening the life of the valves. . . . . 

80 
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00 

36 and the pilot valve is again pulled 

105 

the static head of oil from the pump to the 
10 

Ils 

It will be seen by the foregoing that the 
up 
end and that the lower end is an actuating 
end and they are so designated in the claims. 

It is to be understood that outside of the modifications shown in Fig. 2, other changes 
might be made in the invention, as set forth 
without departing from the spirit thereof as claimed. 

... Having thus described our invention, we 
claim: . ,'? ? ? ? ? ...... . . . . ... :- 

i. In an oil operated well pump in com-: 
bination with a cylinder having a p 
ing end and an actuating end and adapted 

per end of the cylinder1 is a pumping , . 
20 . 
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to-operate in a vertical position with the 

: pumping end above the actuating end, a 
lunger fixed to 

the piston and depending through the low 
piston for the cylinder, a 

er end of the cylinder and adapted to the 
purpose of decreásing the area of the ac 
tuating side of the piston, an inlet means 
for the pumping end of the cylinder, a 
discharge means for the pumping end of 
the cylinder and a port for the ??????? end of the cylinder, a valve head mounte 

prising a body member, an inlet bore d???: 
Sm 

25 

valve bore with the 

35 
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ed to receive oil under pressure, a 
charge bore opening into the pumping end 
of the cylinder, a master valve bore, a pi 
lot valve bore, an inlet port connecting the 
inlet bone with the master valve bore, a dis-, charge port, connecting the master valve 
bore with the above mentioned discharge 
bore, a port connecting the master valve 
bore with the port of the actuating end of 
the cylinder, a master valve mounted slid 
ably in the master valve bore and having 
pistons adapted to open and close alter 
nately the inlet and discharge ports, above 
named, to the port communicating with 
the actuating end of the cylinder, inlet 
ports connecting the inlet bore with the pi 
lot valve bore, a port connecting the pilot 

top end of the master 
valve bore, a port connecting the pilot 
valve bore with the bottom end o 
master valve bore, discharge ports connect 
ing the pilot. valve bore with the ???????? bore, a pilot valve slidably mounted in the 
pilot valve bore and having pistons adapt 
ed to open and close alternately the inlet 
and discharge ports, last above mentioned, 
to the ports connecting with the master 
valve bore and means for operating the pi 
lot valve by the stroking of the piston 
within the cylinder. . . . . . 

2. In an oil operated well pump in com 
bination with a cylinder having a pump 
ingend and an actuating end and adapted to 
operate in a vertical position with the 
pumping end above the actuating end, a 
piston for the cylinder, a plunger fixed to 

l, the piston and depending through the act i tuating end of the cylinder and adapted 
: ?? ???? :? the purpose of decreasing the area of 
... the under side of the piston, an inlet means 
55. for the pumping end of the cylinder, a dis charge means for the pumping end of the 

... cylinder, and a port for the actuating end 
of the cylinder, a valve head operatively. 

... mounted relative to the cylinder, an inlet 
for the valve head communicating 
bore for the valve head, a discharge 

wit 
the pumping end of the cylinder, valves for 
the valve head adapted to. ???????????? the pis ton upwardly through a discha 

the 

discharging stroke by 

arging stroke. 
and to then transfer the fluid which was required to operate the piston upwardly 

into the pumping end of the cylinder and 
means for operating the valves by the 
stroking of the piston. - 

3. In an oil operated well pump in com 
bination with a cylinder having a pump 
ing end and an actuating end and adapted 
to operate in a vertical position with the pumping end above, the actuating end, a 
piston for the cylinder, a plunger fixed to 
the under side of the piston and depending 

O through the actuating end of the cylinder in the pumping end of the cylinder com and adapted to decrease the area of the 
under side of the piston, an inlet means 
for the pumping end of the cylinder, a dis 
charge means for the pumping end of the 
cylinder, and an inlet and discharge port 
for the actuating end of the piston, a valve 
head operatively mounted relative to the 
cylinder, an inlet bore for the valve head 
adapted to receive actuating fluid under 
pressure, valves for the valve head for 
operating the piston by high pressure fluid 
from the inlet bore and adapted to be oper 
ated by the stroking of the piston and 
means for partly balancing the pressure on 
the valves of the high pressure fluid from 
the inlet bore with the pressure of the dis 
charging column of fluid extending from 
the pump to the surface of the ground. 

4. An oil operated well pump in combina 
tion with a cylinder having a pumping end 

3. 

O 
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and an actuating end and adapted to oper- s 
ate in a vertical position with the pumping 
end above the actuating end, a piston for the 
cylinder, a plunger fixed to the under side 
of the piston and extending through the 
actuating end of the cylinder and adapted 
to the purpose of decreasing the area of 
the under side of the piston, an inlet means 
for the pumping end of the cylinder, a dis 
charge means for the pumping end of the 
cylinder and an inlet and discharge port 
for the actuating end of the cylinder, a 
valve head operatively mounted relative to 
the cylinder, an inlet bore for the valve 
head, a discharge bore for the valve. head, 
connecting with the pumping end of the 
cylinder, valves for the valve head adapted to operate the piston upwardly throughs 

igh pressure fluid 
from the inlet bore and to then transfer 

lin 

pressure on the valves of the high pressure 

00 

05 

110 

15 

the fluid, used to actuate the piston up- . 
wardly, into the pumping end of the 
der during a downward movement of the piston, means for partially balancing the . . 
uid from the inlet bore with the static head of the fluid discharged by the pum 

and extending to the surface of the ground, 
and means for operating the valves by the stroking of the piston. 

5. In an oil operated 
by fluid under pressure, a valve hea 

well pump in com: . bination with a pumping cylinder operated 

125 
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valves mounted in the valve head for. 
operating the cylinder and ports connect 

with the cylinder and with the valves in 
|?????????????? to discharge the fluid required to 
actuate the cylinder into the pumping ch 

pilot valve bore, a master valve bore, an 
inlet port connecting the inlet bore with 

chamber thereof whereby the actuating 
fluid is subsequently-discharged with the 
fluid upon which the pump is operating. 

10 6. In an oil operated well pump in com bination with a pumping cylinder adapted 
to be operated by fluid under pressure, a 
valve head operatively mounted relative to 
the cylinder, valves mounted in the valve 

15 
head for operating the cylinder and ports: 
disposed relative to the static pressure 
against which the pump is operating where 
by the said static pressure opposes the 

20. 

to be operated by 
valve head operatively mounted relative to 
the cylinder, valves mounted in the valve 

25 

der adapted to conduct actuating fluid to. 

working pressure of the operating fluid 
against the valves. 
nation with a pumping cylinder adapted 

uid under pressure, a 

head for operating the cylinder, ports con 
necting with the valves and with the cylin 

` : im actuating end of the cylinder and from 
is 30 

the actuatin 

... comprising an arrangement of the above 

35 

mentione 
workin 

7. În anoii operated well pump in combi- with 

end of the cylinder to a 
pumping end of the cylinder and means 

ports adapted to balance the 
pressure of the actuating fluid. 

upon they alves with the static pressure 
against which the pump is working. . . . . 

1,597,162 

8. In a valve head, in combination, a 
body member having certain bores and 
ports as follows: an inlet bore adapted to 
conduct an actuating fluid, an under dis 
charge bore, for the purpose set forth, a 40 

the master valve bore, a discharge bore . 
connecting the master valve bore with the 
under discharge bore and suitably spaced 
from the inlet port, a third port connect 
ing with the master valve bore between the 
two ports first above mentioned; a master 
valve mounted in the master valve bore 
and having pistons adapted to open and 
close alternately the inlet and the discharge 
ports to the third port afores?id, ports con 
necting the inlet bore with the pilot valve 
bore, ports connecting the pilot valve bore 
? under discharge bore, a port con 

necting the pilot valve bore with one end 
of the master valve bore, a port connectin 
the pilot valve bore with the other en 
of the master valve bore, a pilot valve 
mounted in the pilot valve bore and hav 
ing pistons adapted to open and close the 
ports of the pilot valve bore in such a 
manner as to cause a proper movement of 
the master valve in its bore and a stem for 
operating the pilot valve. v 

In testimony whereof, we have hereunto 
signed our names to this specification. 

. . . . LEWIS M. KELLOGG. 
... ARTHUR. G. GAGE. . . 

CHARLES H. McW?LLIAMS. 
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