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T TANDEM SINGLE-ACTING PUMP. -
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My invention relates to the oil producing

~industry, and it relates particularly to an oil
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pump. ‘

After a well has been drilled and the oil
string is set into place, an cil pump consist-
ing of a pump barrel and a pump plunger is
-placed near the bottom of the well, the pump
barrel being attached to the lower end of a
pump - tubing =~ which extends upwardly
through the o1l string to the surface of the
ground. The pump plunger is attached to
the lIower end of a string of sucker rods
which extends upwardly through the pump
tnbing and which is connected at its upper
end to a walking beam of the derrick of the
well, whereby it 1s reciprocated and whereby
the pump plunger is reciprocated in order to
“elevate oil through the pump tubing to the
surface of the ground. .

Obviously, it is advantageous to have as
large a pumping capacity as possible. Dif-
ferent inventors have endeavored to increase
the pumping capacity in a well by providing
a double acting pump, that is, a pump which
works on its down stroke as well as on. its
up stroke. Double acting pumps, however,
are not satisfactory due to the fact that it is
substantially impossible to furnish power on
the down stroke, this being due to the fact
that the sucker rods are of smaller diameter
and are very flexible.

My invention consists of a single acting
pump which comprises two pump -units

which are placed in tandem with each other.

Tach pump consists of  a barrel and a
plunger and each pump unit has a separate
intake; both the pump units, however, intro-
duce the oil into the pump tubing which sup-
ports the punip. Both of the plungers of the
two units are operated through the same
string of sucker rods. :
Tt is accordingly an object of this inven-
tion to.provide a single acting pump having
substantially twice the capacity of the com-

5. mon form of oil well pump. -

Tt is necessary to remove the plunger of a
pumnp for the purpose of repair or inspec-
tion and it is highly desirable that the pump

be so constructed that the plunger may be’

clevated to the surface of the ground with-
ont removing the barrel from place. This is
desirable since to remove the barrel from the

“well, it would be necessary to uncouple each

length of the pump tubing which would take

“considerable time and effort. My invention
includes a connector whereby the barrels of

the two units are secured together. Tnside
this connector is a plug which separates the
spaces of the two barrels so-that they may
operate ‘independently. The connector is
formed in such a manner that it may be en-

~gaged by one of the plungers of the pump
-and actuated in such a manner that it may

be removed from place. By this provision
the puinp plungers of my invention may be
removed to the surface of the ground with-
out removing the bairel. ‘
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It i3 accordingly another object of my in- :

vention to. provide a single acting tandem
pump of the character described in which
the plunger structure may be removed to. the
surface of the ground without removing the
barrel from the well. N
Other objects and advantages of the inven-
tion will be made evident hereinafter.
Referring to the two sheets, of drawings
in which I illustrate a
invention,
Irig. 1 is a vertical section taken through
the upper part of the pump of my invention.
Fig. 2 is a vertical section taken through
the lower part of the pump of my invention.

preferred form of my -
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Fig. 8 is a section taken on the line 3—3

of Fig. 1. o ‘

Fig. 4 is a section taken on the line 4—4 of
Fig. 1. Lo S e

Wig. b is a section taken on the line 5—35
of Fig. 1. ‘

Referring to the drawings, the pump of
my invention has an upper barrel 11 and. a
lower barrel 12 which are joined together by
a connector 13. The upper barrel 11 has a
jacket 15, the upper end of which is screwed
at 16 into an upper collar 17 and the lower
end of which 18 threaded:-into a threaded
cavity 18 formed at the upper end of the
connector 18, The upper barrel 11 also in-
cludes @ liner 19 which-is enclosed and pro-
tected by the jacket: 15 and which is held in
place between a shoulder 20 of the upper
collar 17 and a shoulder 21 of the connector
18. The lower barrel 12 consists of a jacket
94, the upper end of which is screwed into a
threaded cavity 25 formed at the lower end
of the connector 13, The lower end of the
jacket 24 is screwed into a threaded cavity
27 formed at the upper end of a lower collar
928. The lower barrel 12 has a liner 29 which
i¢ held between a shonlder 31 of the connec-
tor 18 and a shoulder 32 of the lower collar
98, The lower collar 28 provides a conical
seat 34 which is engaged by 4 conical face 35
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of a standing valve body 36 which has a
passage 37 formed therethrough. Connected
to the upper part of the standing valve body
36 is a standing valve cage 39 ‘which en-

5 shrouds a standing valve ball 40 adapted to
engage a seat 41 secured at the upper end
of the body 36 by means of the cage 39.
When the ball 40 1s seated, the passage into
_the, lower barrel 12 from the exterior of the
10" pump is closed. The body 86, the cage 39,
“the ball 40 and the seat 41 form a standing
“valve for the lower barrel 12, The connector
.13, has an opening 43 formed therethrough

‘in which a plug 44 is placed. This plug 44

15jg provided for the purpose of separating
.the interiors of the upper and lower barrels
.11 and: 12, The plug 44 is secured in place
by threaded engacement with the connector
13, as shown at 45. " The threads formed at
20 45 are left hand threads, whereas 1t is cus-
_tomary in ofl pump construction to provide
‘tight-hand threads. The purpose of this
“will be explained hereinafter.
" Radial openingg 47 connect the exterior
26 of the connector 18 to an annular channel
48 which surrounds the opening 43 in the
‘connector 13 near the central part thereof.
Passages 49 ate formed in the plug 44. these
‘passages connecting to the annular channel
3048 and to the upper end of the plug. A
packing 50 is provided between the plug
“44 and connector 13 above the annular chan-
nel 48, and ‘a packing 51 is provided between
‘the plug and connector below the annular
85 channel 48 to prevent any leakage. The up-
~ per end of the plug 44 is hardened to form
“a_standing valve seat 53. Threadedly se-
“cured at 54 to the upper end of the plug 44
_is an upper standing valve cage 56 having
1 g chamber 57 in which a standing valve 58
is placed. The standing valve 58 is a ring
type of valve having a central opening 59.
The valve 58 is adapted to engage the seat
53 and close the passages 49 which extend
45 through the plug 44. The seat 53, the cage
.56 and the valve 58 provide a standing valve
for the upper barrel 11. Adapted to oper-
ate in the upper barrel 11 is an upper plung-
‘er 61 and adaptéd to operate.in the lower
50, barrel 12 is a lower pluiger 62. Connect-
“ing the upper and lower plungers together
‘i a plunger tube 65. This plunger tube 65
_extends through an opening 66 formed in
“the plug 44. Tt also extends through ‘an
68 opening, 67 formed in theku‘pper standing
valve cage.56 and through the opeiing 59
_of 'the upper standing valve 58. The lower
part of the plug 44 is provided with a stufl-
g box .68, this stuffing box consisting of
6. packing 69 which is compressed by a fol-
Tower 70, this follower 70 being engaged by
“a nut 71 which is screwed into the lower end
“of a cayity 72 of the plug 44 in which the
“stuffinig box is located. This stuffing box 68

Y

65 provides a tight séal around the plunger
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tube 65 but permits it to reciprocate as will
be described shortly. The lower end of the
plug 44 is provided with projections 74 as
vshown clearly in Fig.. 1.

The upper pump plunger 16 includes a
seat bushing 77 which surrounds the upper
end of the plunger tube 65 and which is
‘threadedly séctred thereto as indicated at
78. 'The upper end of the seat bushing 77
is_hardened to provide an upper traveling
“valve 'seat 79. Threadedly secured at’ 80
‘to the seat bushing 77 is an upper traveling
valve cage 81 having a chamber 82 in which
‘an upper traveling valve 83 is placed. The
‘upper. traveling valve 83 is a ring type of
“valve having ‘an opening 84 formed there-
through. The valve 83'1s adapted to engage
‘the geat 79 for closing passages 85 formed
“through the bushing 77. The upper end of
“the plunger tube 65 extends through the
“Opening 84 of the valve 83 and through an
"Opening 86 of the cage 81. The upper end
of ‘an’upper plunger sleeve 87 is secured
2t 88 te the seat bushing 77. The lower end
‘0f the upper plunger sleeve 87 has'a central-
izing blishing 89 screwed thereto, as indicated
‘at'91. The' centralizing bushing 89 has an
opening 92 formed ‘therethrough through
“which the plunger tube 65 extends. Passages
- 98 ave formed through the centralizing bush-
ing 89, these passages surrounding the plung-
er thbe 65 and permitting the passage of oil
by the centralizing bushing 89. A bushing
‘96 15 threadedly secured at 97 to the lower
‘end of the plunger tube 65, this bushing
‘96 having a passage 98 which connects the
‘passage ‘of the plunger tube 65 with the in-
“ferior of the lower barrel 12. The bushing
96 has passages 100" which are in circular
arrangement around the lower end of the
‘plunger tube 65, which perihit a passage of
‘o1l from oue side'to the other thereof. The
upper part of the bushing 96 1s provided
with projections’ 101 separated by spaces
102. “The projections 101 are adapted to en-
‘gage the projections 74 for interlocking the
lower plunger 62 to the plug 44 so that the
plig 44 may be rotated, as will be dezcribed
héreinafter. A lower plunger sleeve 104 is
threadedly secured at 105 to the bushing 96.
'The, lower ‘end of the lower plunger sleeve
104 is threadedly connected at 107 to the up-
per end of 4 lower traveling valve cage 108.
The traveling valve cage 108 provides a
chamber 109 in which a lower traveling
“valve in the form of a ball 110 is situated.
A lower travelig valve seat 111 having a
‘passage 112 formed therethrough is secured
to the lower part of the cage 108 by means
of a nut 11807 The ball ‘110 may engage
the seat 111 for closing the passage 112
“formed therethrough. “The extreme upper
end of the plunger tube 65 threadedly re-
ceives a foraminous cap 115. This ¢ap has
" cage portion 116 formed upon a threaded

80

83

90

1an

103

110

15

120
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collar 117, which screws upon. the threads
78 of the tube 65. The cage portion 116 has

openings 118 therein through which oil may.

escape from the tube 65 and pass upwardly
into the pump tubing 120. The upper end of
the cage 116 is provided with a threaded
pin 1182 by means of which the plunger as-

- sembly may be attached to the lower end

10

‘of a string of sucker rods such as is provid-

ed in ordinary equipment in the usual oil

- apparatus. :
The operation of my invention is substan-

tially as follows:

20

(34
=1

During the up stroke of the plunger unit
the ball 40 is removed from the seat 41 to
permit oil to be drawn into the lower end
of the barrel 12. The valve 58 is disengaged
from the seat 53 to permit oil to be drawn

into the lower end of the upper barrel 11.
The ball 110 is in engagement with the seat

111 so that cil in the lower barrel 12 above
the lower traveling valve will be meved up-
wardly with the plunger assembly: the valve
83:is In engagement with the seat 79 so that

5 0il in the upper barrel 11 above the valve 83

- will be moved upwardly with the plunger
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50 pump.
“upper traveling valve and the upper stand-
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35 pump is secured.

assembly. . Therefore, during the up stroke
of the pump the space in the lower barrel 12
between the lower working valve and the
upper end thereof is decreased. The oil is
therefore  displaced and forced from the
lower barrel 12 through the plunger tube 65
into the upper end of the upper barrel 11
or into a pump tubing 120.to which the
The upper plunger 61
moves upwardly with the lower plunger and
the entire column of oil above the. upper
plunger traveling valve is moved upwardly
therewith a distance commensurate with the
distance the plunger assembly is moved.

‘Therefore, it will be seen that the amount

of oil pumped from the upper end of the
oil tube 120 will equal the sum of the
amounts displaced by the upper plunger 61

‘and the lower plunger 62.  Also during the

up stroke of the plunger assembly the space
between the lower standing valve and: the
lower traveling valve is increased and oil
is drawn thereinto from the exterior of the
Likewise the .space between the

ing valve is increased and oil is drawn into

" this space in the barrel from the exterior of

the pump. During the up stroke of the
pump the upper. and lower standing valves

iclose. and therefore the oil drawn into the

lower ends of the upper and lower harrels is
trapped therein. = The upper and lower
working valves, however, are opened during

the down stroke and as the upper and lower.

plungers 61 and 62 lower, the oil will flow
thereby to allow for the displacement. On
the down stroke of the plunger asserbly, a
quantity of oil flows from the lower barrel
12 up the tube 65 equal to the space dis-

8

placed by the additional length of the tube
65 which enters the lower pump barrel 12
during. the downward movement of the
plunger assembly. This quantity of oil issu-
ing from the cap 115 at the upper end of the
tube 65 during the down stroke of the
plunger assembly does not cause an upward
flow in the pump tubing 120 as it merely fills

the space left in the upper end of the barrel.

11 by the sliding downwardly of the tube 65
out of the barrel 11 into the plug 44. ,

When it is desired or necessary to elevate
the plunger assembly to the surface of the
ground for the purpose of inspection or re-
pair, the plunger assembly is moved upward-

1y above its normal up position so that pro-

jections 101 formed at the upper end of the
lower plunger 62 engage the projections 74

formed at the lower end of the plug 44. The.
whole. plunger assembly is then rotated in’
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a right hand direction by means of the string -

of sucker rods, and due to the fact that the
threaded engagement of the plug 44 in the
connector 18 1 left-handed, it will be un-
serewed so that the plug 44 is free.. The
threaded engagement 45 1s purposely made
left-handed so that the plug 44 may be un-
serewed by a rotation of the string of sucker

rods: and the plunger assembly - without.

danger of unscrewing any of the other parts.
When. the plug is completely freed, the
whole plunger assembly  may be - elevated
from the barrel assembly to the surface of
the ground. It is a very important feature
of the invention that this plug may be. re-
moved, since-considerable labor and time is
eliminated by not liaving to elevate the
barrel assembly to the surface of the ground
whenever the plunger is elevated thereto.

- From the foregoing description it will be
seen that my: invention provides a pump

bhaving a. capacity . which is  substantially

twice the capacity of the ordinary oil well

pump. It is worthy of note that my pump
although it has twice the capacity does not’

have any longer stroke than -the ordinary
pump, and may . therefore be used with
standard. o1l well equipment which is a de-
sired advantage over some special forms of
pumps. The pump of my invention is single
acting and should not be confused with the
double acting pumps which are entirely im-
practical for oil well use and have never been
successful. The pump of my invention is
equivalent to two pumps but the parts are
so designed that the pump units thereof co-
operate so that they may be operated from
a single string of sucker rods.. The featnre
of the removable plug is important and the
means whereby the removable plug may be
freed from the connector 13 ig likewise 1m-
portant.. o ; ‘ -

- T claim as my invention: - .

. 1. A pump for use in an oil well compris-
ing: an upper barrel having an upper bore;
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an upper plunger working in said bore; an
upper working valve so arranged as fo per-

 mif hqmd to pass from the space below said

plunger into the space above said plunorer
but; plevenuno a reverse movement of said
liquid; ‘an upper standing valve arranged
to ad}mt liquid from the w voll into the space

.below said upper plunger but preventing a

reverse movement of said liquid; a lower
barrel having a lower bore; a wall ‘separat-

‘ing smd upper bore. hom said lower bore;

a low er plunger working in said lower bove;
a lower qtandmo valve ar ranged to admit

lguid from the well into the space below
sald lower plunoe1 but preve nmw a reverse
~movement of gaid liquid; a lower working

valve arranged to admit liquid from the
space below qrud lower plunger to the space
ower plunger but preventing a
reverse mowment of said liquid; and a hol-
low tube ,passing in fluid-tight relationship
‘through said wall and connectmg said upper
.and ]0“61 plunoms. satd tube provi iding a
free connection at all times between the space
above said lower plunger and the space
.above said upper plunger.

2. X pump. for use in an oil well compris-
_ing: an upper barrel hayving an upper bore;
“an upper plunger working in said bore; and
upper working valve carried by said upper
plunger and so arranged as to permit liquid
to pass from the space ‘below said plunger in-
to the space above said vplunger but pre-
venting a reverse movement of said liquid:
an upper standing valve arranged to wdmﬁ
liquid from the Well into the space below said
upper . plunger but prwentmd & Treverse
movement of said liquid ; a Jower barrel hav-
ing a lower bore; a wall separating said up-
per bore from said lower bore; a 1ower
‘plunger working in said Tower bore; a low-
er standing valve arr ranged to admit, liquid
from the well into the space below said Tow-
er plunoel but preventing a reverse move-
“ment of said liquid; a lower working valve

carried by said lower plunger and ar mnﬁe\l

to admit liguid from the space below said
Jower plunger to the space above said lower
‘plunger but preventing a reverse mov ement
“of said liquid: and » hollow tube passing in
fluid:tight relationship  through said wall
and connecting said upper and. lower plung-
ers, said tube })]‘0\71dln0” a free connection at
all times between the space above said lower
plunger and the space above. o'l]d “upper

, phmg er.

3. A pump for use in an oil well compuris-
ing:an upper barrel havma an upper. bore;
an upper plunger working in said hore; an
upper working valve so arranged as to per
mit liquid to pass from the space below said
plunger into the space above said plunger
but preventing a reverse movement of said
liquid; an upper standing valve arranged to
_admit hquld from the well into the space

1,665,639

below said upper plunger but preventing a
reyerse movement of said-liquid; a lgwer
bauel having a lower bore which is of small-
er diameter than _gaid upper: bore; a wall

VSHI‘].Ou'ﬂdln“f a space fOI‘l'IllIlO' an opemna
‘which connects said: bores, a poﬁuon of the

surface of said opening forming a support-
ing seat; a member resting in- ﬁuldtmht rela-
’uonshlp on said seat and thus closmo said
opening; a lower plunger \\01Lmo in sald
lower bore; a lower standing valve arr ranged
to admit hqmd from the well into the. ‘space
below said lower plunﬂel but. pleventmg a

-reverse movement of said- liquid; a lower

wor king valve arranged to admit - hquld
from the space below Said lower plunger to

‘the 'space ahove s said lower Plunoer buv pre-

ventmo a reverse movement of said-liquid;
and means for moving said p]unoers syn-
chronously in the same  directioh in said
hores, the space above said lower plunger
}“mno at all times in open communication
with the space a above said upper plunoer

4. A pump iror use in an oil well compris-
ing: an upper harrel having an upper. bore;
an upper ‘)]111’1’)(31 WOT kmcr in said bore; an
upper WOlkan Valve 80 arrantred as to pemmt
liquid to pass from the space - below said
plunger into the space above said plungu‘

ut preventing a reverse movement of said

liquid; an upper standing valve arranged to
admit liquid from the well into the space be-
low said upper plunger but preventing a re-

.verse movement of said liquid; a lower bar-
_rel having a lower bore Wh]ch is of smaller

diameter than said upper bore; a wall sur-
rounding a space forming an opening which
connect; said bores, a portmn of thé surface
of said opening forming a supporting seat;
a member resting in ﬂuldtwht relatlonshlp
on said seat and “thus (*losmtr said opening;
a lower plunger working in said lower bore;
a lower standing valve arranged to mdlmt

Jdiquid’ from the “well into the . space below

said lower plunger but pleventmo* a reverse
movement. of said liquid; a lower working
valve arranged to Admit - hqmd {from the
space below “said lower phuwer o the space

“above said lower plunger but pleventlnfr a
.reverse movement of said Tiquid; and a pis-

ton rod extending in fluidtight relationghip
through said memher and connectlnd said
plunom‘s, there being an open channel at all
times hetween the space directly above said
lower piston and fhe space above said up-

per piston.

5. A pump for use in an oil well compris-
ing: an upper barrel having an upper bore;
an upper plunger working in said bore; an
upper workiiig valve o fu"rﬂnoed as, to pex-
mit liquid to pass  froin  the space below
said plunger into the space above said
plunger but preventlno a Téverse movement
of said liquid; an upper standing valve ar-
ranged to admit liquid from the well into
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the space below said upper plunger but pre-
venting a reverse movement of said liquid;
a lower barrel having a lower bore which is
of smaller diameter than said upper bore;
a wall surrounding 4 space forming an open-
ing which connects said bores, a portion of

the surface of said opening forming a sup-.
porting seat; a member resting in fluidtight

relationship on said seat and thus closing
said opening; means for mechanically secur-
ing said member in fluidtight relationship
to said seat; a lower plunger working in said

- lower bore; a lower standing valve arranged

30
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to admit liquid from the well into the space
below caid lower plunger but preventing a
reverse. movement of gaid liquid; a.lower
working : valve arranged to  admit liquid
from the space below said lower plunger to
the space above said lower plunger but pre-
venting a reverse movement of said liquid;
and means for moving said plungers syn-
chronously in the same direction in said
bores, the space above said lower plunger

" being: at all times in open -communication

with the space above said upper plunger.

6. A pump for use in an oil well compris-
ing: an upper barrel having an upper bore;
an upper plunger working in said bore; an
upper working valve so arranged as to per-
mit liquid to pass from the space below said
plunger into the space above said plunger

‘but preventing a reverse movement of said

liquid; an upper standing valve arranged to
admit liquid from the well into the space be-

~low said upper plunger but preventing a re-
verse.movement of said liquid; a lower bar-’

rel having a lower bore which is- of smaller
diameter than said upper bore; a wall sur-
rounding a space forming an opening which
connects said bores, a portion of the surface
of said opening forming a supporting seat;
a member resting in fluidtight relationship
on said seat and thus closing said opening;
a screw thread on said member adapted to
engage a screw thread in said opening for
mechanically securing said member in fluid-

tight “relationship to: said: -seat; a lower:

plunger working in said lower bore; a lower
standing valve arranged to admit liquid
from the well into the space below said lower

“plunger but preventing a reverse movemerit

of said liquid; a-lower working valve ar-
ranged to admit liquid from the space below
said lower plunger to. the space above said

lower  plunger but preventing a reverse..

movement ~of - said “ liguid; -and: means for
moving said: plungers. synchronously in the
same direction in said bores, the space above
said lower plunger being-at all times in-open
communication ~with' the space above said
upper plunger. - A

7. A pump for use in an oil well com-

_prising: an upper barrel having. an upper

bore; .an upper plunger: ‘working in said

bore; an upper working valve so arranged

as to permit liquid to pass from the space
below said plunger into the space above said

plunger: but preventing a reverse movement:
of said liquid; an upper standing valve ar-.:
70

ranged to admit liguid from the well into
the space below-said upper plunger but pre-
venting a reverse movement of said -liquid;

a lower barrel having a lower bore which is

of smaller diameter than said upper.bore;
a wall surrounding a space forming an
opening which connects said bores, a portion
of the surface. of said. opening. forming :a
supporting seat; a member resting in fluid-

tight relationship on said seat and thus clos-

ing said opening; means for mechanically
securing said member in fluidtight relation-
ship to said seat, said means being so con-
structed  that they can be disengaged by a
rotation of said member inside said open-

ing;a lower plunger working in said lower
bore; a lower standing valve arranged to ad-

mit liquid: from the well into the space be-
low said lower plunger but preventing a re-
verse movement of sald liquid; a lower
working valve arranged to. admit liquid
from the space below said lower plunger to

the space above said lower plunger but pre-

venting a reverse movement of said liquid;

and means for moving said plungers syn-.

chronously in - the same . dirvection in said

bores, the space above said. lower plunger.

being ‘at all times in ‘open communication
with the space above said upper plunger.
8.-A pump for use in an oil well compris-
Ing: an upper barrel having.an upper bore;
an upper. plunger working in said bore; an
upper: working valve so arranged as to per-

plunger into the space. above said plunger
but preventing ‘a reverse movement of :said

liquid ; an upper standing valve arranged to:

admit-liquid from the well into the space

below said upper plunger but preventing a -

reverse movement of said liquid; a lower
barrel ‘having a lower bore which is of
smaller -diameter than: said upper -bore; a

‘wall surrounding a space forming an open-

ing which connects said bores, a portion of
the surface of said opening forming a sup-
porting seat; a member resting in fluidtight

.relationship on said seat and thus closing

said opening; a screw thread on said -mem-

“ber adapted to engage a screw thread: in.

said opening for mechanically securing said
member - in. fluidtight relationship to said
seat; means being provided for turning said

member: in' said -opening by turning- the

sucker rods of the pump; a lower plunger
working in said: lower bore; a lower stand-
ing valve arranged to admit liquid from the
well into the space below said lower plunger
but preventing ‘a reverse movement of said
liquid; a. lower working valve arranged to
admit liquid from the space below said low-
er plunger to the space above said lower
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plunger but preventing a reverse movement
of said liquid; and means for moving: said

plungers synchronou 1y in the samie direction’

in-said bores, the space above said lower
plunger belno at all times in open com-
munication with the space above sald upper
plunger.

9. A pump for use in'an oil well compris-
ing: an upper barrel having an upper bore;
an-upper plungeir working in said bore; an
upper: working -valve so arranfred as to per-

mit liquid to pass from the space below said -
plunger -into- the space above said plunger
but préventing a reverse movement of said-
a ‘lower

liquids; an upper s standing - valve;
barrel having:a lower bore which is of
smaller diameterthan said: upper bore; a

wall surrounding.a space forming an open=
mg.:whlch‘_connec‘cs-szud bores, a portl'on of-

the-surface of said opening forming:a -sup-
porting: seat; a member vesting-in fluidtight

relationship on-said- seat and thus closing -

said-- openingy spaced- packing:: rings dis-

posed -between-said member and said Qemt to-
seal off a space-therebetween, there being:a -

passage connecting-said space to the exte-

rior ‘of the pump-and-another-passage con-
necting:said space with said upper standing-

valve; a-lower phinger working in said: low-

er bore a lower standing: valve arranged to-

admit'*liquid: from the well into- the' ‘space
below-said lower plunger -but preventing-a
revérse-movement of -said-liquid; a-lower
working:. valve arranged - to admit- liquid
from: the: space: below - said lower - plunger

to the - “space’ above ‘said lower plunger-but -
preventing:a-reverse movement of said lig-

uid; -and means for moving::said: plunder
synchronously in the-same direction in said

bores; the -space -above said lower plunger’
bemO‘ at-all- timhes -in opén - cominunication -

with-the space above said:upper plunger.-

10- A -purip for-use in an-oil-well -com--

prising: ‘an-upper -barrel: having:an upper

a5 to- permit liquid to-pass from the space

below said plunger into the space ‘above’

said plunger but preventing a reverse move-
mentof -said ‘liquid;
valve; a lower ba,rrel having:a lower bore
which is-of smaller-diameter than said up-
peér -bores-a wall surrounding:-a space form-
ing-an- opennw which conneots said bores;

2’ portlon of the surface -of said opening-
formmo ‘a-supporting -seat; a member rest- .

said
-spaced

ing- in-- fluidtight - 1e].at1onshlp on
seatl- andf'thus' ‘closing said openings

packing-rings -disposed ‘between- said - mem--

ber-and-said seat to-seal off-a-space thefe-

between, there -being-a -passage ‘connecting.
said -space to the exterior of the pump and"
anothier:passage’ connecting-said ‘space with-

said-upper standing- .;VZL].VB threaded means
for compressing said packing rings between

. bore;

1,665,680

said member and said seat by a rotation' of

said member; a lower plunger working in
said lower bore; a lower standing valve ar-
ranged to admit liquid from the well into
the space below said lower plunoer but pre-
venting a reverse movement of said liquid; a
lower WOlLlno valve arranged to admit hq—
uid from the ¢ space below S&ld lower plung-
er to the space ¢ above said lower plunger but
preventing a reverse movement of said lig-
uid;
synchronously in the samie direction in, said
bores, the space above said lower plunger
being - at all times in open comniunication
with the space above said upper plunger.

11. A pump for use in an oil well com-
prising:

bore: an‘upper working. valve 50 arranged as

to permlt liquid to pass from the space Delow 8
sald

said * plunger into the space above
plunger but preventing-a reverse movement
of said liquid; an upper standing valve;

a lower barrel hav ng - lower bore Whlch is

of smaller diameter than said upper bore;

and means for moving, said plungers

an upper barrel having- an upper
an upper - plunger workmo 1n said -

0
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G

a wall surrounding a space forming an open-

ing-which’ connects said Dbores, a portlon of
the surface of said opening forming-a sup-

porting seat; a member resting in. ﬂuldtlofht'
mhuonshlp on said seat and thus: LlOSlng'-:i"

said opening; spaced packing rings disposed

‘between said nrembel and Sald‘suﬂ: to seal off -

2 space therebetween; there being a passige

connecting said space to the exterior of the .

pump and. another passage connecting-said
space with said" upper ' standing- valve;
threaded ‘means for compressing said pack-

seat by a rotation of said member; means
being-provided -for turning said -member in

5. ing-rings between said ‘member and "said -

108

said ¢ opening: by turning the stcker Tods of .

lower bore; a lower standing-valve arranged

“to admit’ thud from the well into the space
bore;-an upper plunger: Workmcr an- said-

bore; an-uppér working- valve so- arranfred'

below said lower plunger but preventing-a

reverse movement of said liquid; a- lower
"working valve arranged to admit hquid from -
the space ‘below said lower plunger -to ‘the -

_space above said lower plunger but prevent-
~an ~upper - standing- i

ing a reverse movement of said liquid; and

means for moving-said plungers synchro~'
‘nously in the same direction in-said:bores, -
the space above said lower plunger being ‘at
~all times in opén -communicationwith- “the :

space above said upper plunger.’

12. A pump for use in an 'oil well-com-

prlsmo an upper ‘barrel having:an upper

permit liquid to pass from the space. below

. said plunger into the space above said plung-
er but preventing a reverse movement of -
an - upper standing -valye; a°
lower barrel having-a lower bore which is-

said liguid;

of smaller diameter than said upper bore;

-the-pump; a lower-plunoer ‘working. in said -,
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-bore; an upper plunger working in said bore; -
an upper working valve:so arranoed a5 to
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a wall surrounding a space forming an

- opening which connects  said bores, a por-

tion of the surface of said opening forming

a supporting seat; a member resting in fluid-

tight relationship on said seat and thus clos-
ing said -opening; spaced packing rings of
different - diameter disposed between  said
member and said seat to seal off a space
therebetween, there being a passage con-
necting -said space to- the exterior of the
pump and another passage connecting said
space with said upper standing valu' )
lower plunger working in said lower boxe‘
a lower standing valve arranged to admit
liguid: from the “well into the space below
sald lower plunger but preventing a reverse
movement of said liquid; a lower working
valve arranged to admit liquid from the
space below said lower plunger to the space
above said lower plunger but preventing a
reverse movement of said liquid; and means

“for moving said plungers synchronously in

the same direction in said bores, the space
above said lower plunger being at all times
in open communication with the space above
said upper plunger.

13. A pump for use in an 0l ‘well com-
prising: an upper barrel having an. upper

bore; an upper plunger working in said

bore; an upper working valve so ‘m‘moed
as to permit liquid to pass from: the. space
below said plunger into the space above said
plunger but preventing a reverse movement
of said liquid; an upper standing valve ar-
ranged to admit liquid from the well into
the space below said upper plunger but pre-
venting a reverse movement of said hquld

7

a lower barrel havma a lower bore which .

is of smaller diameter than said upper bore;
a wall surrounding a space forming an open-
ing which connects said bores, a portion of
the surface of said opening formmg a sup-
porting seat; a member resting in ﬂmdtloht
relatlonslup on said seat and thus (,10::111‘7'
said opening; means for mechanically se-
curing said member in fluidtight relationship
to said seat, said means bemo so constructed
that they can be dlsenaaoed by a rotation
of said member inside said opening;a lower
plunger working in said lower bole a lower
standmcr valve arranged to admit liquid
from the well into the space below said lower
plunger but preventing a reverse movement
of said liquid; a lower working valve ar-
ranged to admit liquid from the space below
eaid lower plunger to the space above said

40
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lower - plunger but preventing a reverse -

movement of said liguid; means for moving
said plungers synchronously in the same di-

rection in said bores, the space above said

lower plunger being at all times in open
communication with the space above said up-

66

per plunger; and interlocking means on said -

member and said lower p]unger adapted to
engage when said lower plunger approaches
said member to permit sa1d “member to be

65

disengaged from said opening by turning .

the lower plunger through  said moving
means.

In testimony whereof, T have hereunto set
my hand at Los Angeles, California, this
24th day of March, 1926.

EDGAR W. PATTERSON.
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