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UNITED STATES

1,772,369

PATENT OFFICE

" WALDO SHELDON, OF SOUTH NORWALK, CONNECTICUT:

WELL-BAILING PUMP

Application filed August 1, 1925. Serial‘No. 47,599,

This invention relates to the drilling of oil
wells and the bailing of such wells. ,
For bailing operations the. present' day
practices are either to use a. special bailing
5 bucket orto use a special bailing pump. The
first of these methods is cumbersome, slow and
tedious. The second method is expensive, re-
quiring the sinking of a special pump casing
with numerous appurtenances. Both meth-
10 ods require -considerable -additional equip-
" ment over that necessary for the drilling op-
erations. - - : SN
_ Special objects of this invention are to
overcome the ‘objections noted and to pro-
15 vide simple, practical means for bailing and
which will make use of and be formed in
part by regular parts of ‘the -usual rotary.
drilling rig.”" .. : e
In the attainment of these objects one fea-
20 ture of the invention consists in utilizing the
tubular drill stem. which is used in rotary
drilling, for supporting and operating a long
- stroke pump, lowered in the hole by said
drill stem and then operated by raising and
25 lowering the stem or pipe. .This method en-
ables the flexible hose which is usually con-
_nected with the head of the drill pipe by a
swivel to be utilized as a part of the pump
conduit.: - S e R
30 - Various other novel features. and advan-
tages of the invention will appear as the spec-
ification proceeds. - RS
Tn the drawings accompanying and form-
ing part of this specification, the. invention
35 is shown embodied in only one of .its many
possible commercial forms, ‘so it should be
understood that the structure may be modi-
fied without departure from the basic spirit
and scope of the invention.. - L
40 . Tigure 1 is a more.or less diagrammatic

drilling outfit. - . , S
- Figures 2 and 8 are sectional views on.an
- 45 enlarged scale of the pump structure. at-
tached to the lower end of the drill pipe.
- Figure 4 is a broken detail showing the

pump. supported with its intake above the.

bottom of the well. .. ‘
50 The rotary illustrated in Figure 1 is of the

-through the drill pipe with valves 18,20 open
“and valve 19 closed. | - = S D
broken - view illustrating  application and
adaptation of the invention to a rotary well”

“substituting special bailing apparatus in its
' stead, the drill pipe is retained and used as

type disclosed in my co-pending applications,
Serial #711,982; 739,495 and 6,585, in which
the rotary table indicated at'5 has slidingly
keyed to'it, a sleeve 6 which can be raised
and lowered by a hydraulic cylinder.. This. 85
sleeve ordinarily carries a chuck in:the na-
ture of a collet for gripping the drill stem
indicated at 7. As the invention is adapted .
to other forms of rotaries and as the hydrau-

lic pressure feed and chuck form no parts 60
of the present invention, the same are not il-
lustrated. S

~ The drill pipe 7 is shown as of the special
flush joint construction disclosed and claimed

in my co-pending application, #43,131, in 65
which adjacent sections of pipe are connected -
by coupling members 8 shown in Figure 2.
as screwed Tast at 9 in the end of one section
and having a removable box and pin joint
10 with the other section.. This flush-joint
pipe is decidedly advantageous in the pres-
ent invention  because: of the continuous
smooth flush exterior it presents, but as with
the. rotary, it should be understood that the
invention is not necessarily’limited to this
particular type of drill pipe. T
. ‘For the ordinary drilling operations, a.wa-
ter swivel 11 is connected with the.upper end
of the drill pipe and a length of flexible hose
12 extends from the swivel to the upper end
of a stand pipe 18 which is in communication
with the pump indicated at-14. This pump
is shown connected in the usual way by inlet
and return piping 15,16 with the mud tank 17
and as-provided with valves 18, 19, 20 by
which. a Jocal circulation can be contrelled
through the tank with valves 18, 19 open and
valve 20 closed or the mud be forced down

80

85

S em
: ratic ' the-.rotary 1is rso. well
known. as to require no description. When
bailing becomes necessary, with this inven-
tion, instead of discarding the drill pipe and

The . operation. of

a connection for lowering. and. operating a
long stroke bailing pump and as a conduit.-
for carrying the Zffow'_to the ‘surface. - This
pump structure is indicated in a general .way 10
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at 2{ in Figure 1, attached to the lower end of
the drill pipe.

The structure of the pump may vary but
‘preferably it is of a long stroke type such as

illustrated in Figures 2 and 8, where it is

‘shown made up of a long cylindrical barrel

22 of a size to be lowered into the bore and a
piston: 23 operating in said barrel and di-

rectly attached to the lower end of the- drill. ; g )
~.provides abundant power to lift the liquid

‘and’ discharge it through the flexible hose

stem. ) o o ,
The lower end of-the barrel is shown as

having a heavy shoe 24 screwed thereon, pro--

vided with a central bore 25 and lateral
branches 26, which shoe serves as: a weight
for steadying and holding the barrel in place
at the bottom of the hole and as an inlet to
the pump barrel. The weight has an up-
wardly projecting portion 25" serving as a
sleeve-to surround the lower end of the pump
barrel and foot valve and protecting the valve
from injury which might result when lower-
ing the pump structure down into the hole,
Within the lower end of the barrel is pro-
vided an upwardly opening valve 27 ar-
ranged to cooperate with an upwardly faced
seat 28 and the piston carries an upwardly
opening valve 29 cooperating with an up-
wardly faced seat 80." The upstroke of the
piston within the pump barrel is limited by
engagement of the piston with a guide and
stop ring 81 provided in the upper end of the
barrel. o o o

- In operation, to use the bailer it is only
necessary, after uncoupling the drill pipe

5 from driven engagement with the table, to

withdraw the pipe, attach the pump onto the
lower end of the drill pipe and then lower
the drill pipe into the hole until the pump
barrel comes to rest on the bottom. . Then,
by raising and lowering the drill pipe; with
the hoist mechanism provided for that pur-
pose, the apparatus will operate to pump the
well liquid up through the hollow drill stem
and such liquid will be carried off through the
swivel and flexible hose which is already at-
tached at the head of the drill stem and down

through the stand pipe from whence it may.
- means that the pump can be quickly attached

be piped off in-any direction.

In place of the usual hoist, a special pump-
ing rig may be utilized for reciprocating the
drill stem but the ordinary hoist will suffice
for the purpose, being operated to actuate the

pump at the desired pumping speed. ~The
hose 1s sufficiently flexible for this pumping

action' and is usually of a length to allow
for the long stroke used, the connection ‘with
the stand pipe preferably being made some-
where near the middle of such stroke. .

 The pump chamber into. which the liquid

2 enters being below the: piston,_is filled upon

the upstroke of the piston, as will be clear
from Figure 8, the piston valve being closed
in- this instance and the lower, inlet valve
opening to admit the liquid. which rises into
the pump chamber, the static head of the lig-
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uid in the well filling the chamber and as-
sisting in lifting the piston and drill stem.
On the down-stroke of the drill pipe, the
inlet valve closes and the piston valve opens

so that the liquid trapped in the pump cham- _

ber below the piston is forced up through the
conduit provided by the drill pipe. -The en-
tire weight of the drill pipe thus becomes ef-
fective on the active strolke of the pump and

and stand pipe. The upward stroke of the
drill pipe is aided by the static head of the
liquid in the well so-that with the expendi-
ture of a moderate amount of energy, a pow-
erful pumping effect is obtained and this
with the long stroke action makes. the in-
vention particularly suited to the pumping
of deep wells, : :
The pump attachment is relatively simple
and of sturdy construction, requiring no spe-

cial care in handling or operation. Of im-

portance in the latter connection is the fact
that “overstroking” cannot injure the device
as in the lowering movement the liquid cush-
ions the piston and the shoe at the foot ot
the pump is strong enough to stand any
“hammer” of the drill pipe, while an exces-
sive lifting movement simply brings the pis-
ton up into engagement with the guide at the
upper end of the cylinder, lifting the cylin-
der off bottom. ‘

If it be desired to take the liquid from a
higher level at some point above the bottom
of the hole this is readily effected by simply
SCI'eWing on one or more supporting pipe sec-
tions onto the bottom of the pump cylinder,
as-indicated at 82 in Figure 4. In such a
case the supporting shoe may be screwed onto
the foot of such a supporting pipe section or
sections:: ’ ' : :

To facilitate connection of the pump at-
tachment to the drill stem, the piston may be
carried by a tubular section 38 similar to the
drill pipe sections and having a box and pin
joint 10 (Figure 2) with the coupling mem-
ber-on the lower end of the drill pipe. - This

to.or detached from the drill
flush form of the
ous smooth cylindrical exterior which does
not in any way interfere' with the operation
of the drill pipe as a reciprocating’ pump

pipe and the

joints presents a continu- ;

80

85

90

95

100

110

plunger. One of these ‘flush’ joints is indi-

cated in Figures 2 and 8 as actually passing ;.

through the guidé in-the upper-end of the .

- pump barrel. ~ The utilization of the weight

of the drill stem enables the pump to: be

operated with a long stroke limited only by

practical working conditions, such for in- i
stance as the ligight of the derrick, which de-
termines the, distance the drill pipe can be

raised and lowered in the pumping action.
‘The invention, it will be seen, provides a-
practical’ form of long stroke pump which

1L
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can be directly combined and used in con-
junction with the rotary drill pipe, utilizing
the drill pipe adjuncts for creating the
pumping action and for carrying off the
pumped liquid. The rotary table does not in-
terfere with the pumping action after the
drill pipe has been freed therefrom and may
be used in fact as a guide for the drill pipe,
the flush joints enabling the pipe to pass.con-
tinuously through the table. ,

In the presen‘c disclosure, the well has a
casing 34 carrying a stuffing box 35 and this
stuﬁinfr box serves the additional function of
a rrulde for the drill pipe during its pumping
actlon, the flush joint structure of the drill
pipe enabling it to operate through this stuff-
ing box with perfect freedom. If the hoist
of the rotary is used as the means for recip-
rocating the drill stem, the same connections
which sustain the swivel during the rotary
drilling operations may be employed during
the pumping operations. Thus in Figure 1
the hook 36 of the traveling block is shown
connected with the swivel and in use is a part
of the means for raising and lowermg the
drill stem.

What is claimed is:

A pumping combination for rotary drill-
ing equipment, comprising a pump barrel, an
upwardly opening - standing valve in the
lower end of said pump barrel, a weighting
shoe attached over the lower end of said
pump barrel and over the standing valve lo-
cated therein, said weighting shoe having a
longitudinal passage opening directly to said
standing valve anda lateral branch passage
or passages In communication with said first
passage for taking off oil at a’desired level or
levels above the bottom of the hole in ‘which
the shoe is rested, a piston operating in the
pump barrel and having an upwardly open-
ing valve to pass the oil on the down stroke
of the piston, 2 hollow piston rod connected
to said piston operating out through the top
of the pump: barrel -and having one element
of a rotary tool joint and a string of drill -
pipe having the companion element of a tool
joint and thereby connected with said hollow
piston rod.

In witness Whereof I have hereunto set my
hand this 29th-day of J uly, 1925, -

WALDO SH_ELDON




