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1

This invention relates to plunger lift appara-
tus of the type used in lifting well fluid by means
of a pneumatically driven plunger which travels
substantially the full length of an eduction tube.
Apparatus of this general type is disclosed in the
Fletcher patent, 1,846,000, dated February 16,
. 1932, Certain improvements in control appara-
tus for such devices are shown in the co-pending
application of Knox et al., Serial No. 626,052,
filed November 1, 1945, now Patent No. 2,508,174
issued May 16, 1950.

One of the problems which is encountered in
operating plunger lift apparatus is that the valve
which travels with the plunger sometimes does
not remain in its open position for the entire
length of the descent of the plunger within the
eduction tube. Premature closing of the valve
results in “short-stroking” and consequent loss
of production. Various proposals have bheen
made to provide means for holding the valve in
fully. open position against accidental closure so
that the valve will remain fully open while the
plunger drops from the surface to the bottom
of the well. A coil spring for accomplishing this
purpose is shown in the Ricker patent, 1,905,058.
One "difficulty with the Ricker construction is
that the characteristics of a spring are such that
a comparatively large force is present tending to
open the valve when it is in its closed position.
~ This is an undesirable feature since it is impor-

tant that the valve remain fully closed during the
upward travel of the plunger w1th1n the eduction
tube.

Another problem which has heen recognized in

the operation of pluger lift apparatus is that wax- ;

or paraffin or lime, or other foreign matter, some~
times is deposited in the inner wall of the educ-
tion tube and the accumulation of such material
may interfere with the normal action of the
plunger. Various forms of scraper devices have
been proposed, one of which is shown in the Bet~
tis patent, 1,993,258.

It is the primary object of this invention to
provide improvements in the construction of the
traveling plunger as utilized m plunger lift ap-
paratus.

A more particular object is to provide an im-
proved device for automatically maintaining the
plunger valve in its fully open position during de-
scent of the plunger, yet which exerts a minimum
force tending to move the valve from closed posi-
tion.

‘nular permanent magnet through which  the
valve stem operates, which magnet is effective to
hold the valve in fully open position.

A more partlcular object is to provide an an-'
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Another object is to provide a hovel form of
mounting for such permanent magnet.

Another object is to provide a scraper assembly
for the plunger which will operate effectively ir-
respective of minor variations in the dimensions
of the bore of the eduction tube which will pass
across joints in the eduction tube- w1thout diffi-
culty.

Another object is to provide a scraper assem-
bly having angularly positioned straight scraper
blades curved on tlieir outer edges to fit the in-
terior surface of the eduction tube. i

Another object is to provide seraper blades of

this type which are movable in slots under the
action of a band type spring.
" Another object is to provide a scraper device
of this type in which the band type spring ex-
erts. unequal force on a plurality of scraper
blades, so that in traveling within the eduction
tube rotary motion is 1mparted to the scraper
assembly.

A further object is to provide g scraper assem-
bly of this type having a full opening through
the interior thereof corresponding with the open-
ing within the tubular body of the plunger.

“Another object is to provide one or more re-
cesses along the scraper blade slots to receive
foreign material scraped from the inner surface
of the eduction tube. :

Other objects-and a,dvantages w111 appear here—
inafter.

In the drawings:

Figure 1 is an elevatlon partly in sectlon il-
iustratmg a preferred embodiment of my inven-

ion :

Figure 2 is a sectional elevation of the plunger
shown in Figure 1, the plunger valve belng in
closed position.

Figure 3 is a transverse sectional view taken
substantially on the:lines 3—3 as shown in
Figure 1.

Figure 4 is ‘a transverse sectwnal elevatlon
taken substantially on the lines 4——4 as shown in
Figure 1.

- Figure 5 is a partlal sectional view.on an en-
larged scale showing details of the mountmg

" of the permanent magnet.

Figure 6 is a sectional view on an enlarged

'scale partly broken away taken substantially on

the lines 6—6 as shown in Figure 1.

Referring to the drawings, the eduction tube i0
may -comprise a plurality of jointed sections
which depend into a well bore. A plunger gen-

-.erally designated. 11 is adapted to travel the full

55

length of the eduction tube from a position near
the bottom of the well to the surface. The oper-
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ation of such a plunger is ‘déscribed in detail 1n
_the Fletcher and Ricker patents referred to above
snd therefore need not be repeated here. In
general the principal of operation is that gas
under pressure below the plunger {1 raises the
plunger together with a load of well fluid above
the plunger within the eduction tube 0. The
well fluid is discharged through suitable conduits
at the surface and the plunger 11 falls by gravity
down toward the bottom of the well hole in order
to bring up another load.

The plunger |1 comprises a tubular body gen-
erally designated i2. This body includes an up-
per portion (3, a sleeve “{4 and a lower ‘portion
i5 connected by the threaded elements 16. A
conical seat 11 is provided:on the lower portion
i5 of the body member {2 and a poppet valve 18
provided with a head 18 is adapted to engage the

_ seat.11 to form a seal. An insert bushing 20 is
motnted within a counterbore 21 provided in the
_lower end -of the memper-15 and secured thereto
* py ahy convenient means such” as, for example,
by . brazing . or ‘soldering.” If"desired,-the insert
bushing 20 may be férmed “integrally’ with  the
. membet 15, The bushing 20 is provided with in-
ternsl threads 22 for reception of the external
thréads 23 provided on the support member ‘24,
and shoulders 25 on the insert 2v and support 24
_tneet .in - abutting relation. Disassembly oi the
threads 22 and 23 may be prevented by any con-
_yenient means such as, for example, by the pind2.
. A tapered bore 26 is provided 1 the upper por-
tion of the support member 24 to receive the
-corresponding tapered section 21 on' the valve
..stem 28. The lower portion of the valve stem 28
ext,end_s‘through'the ¢ylindrical bore 29 in the
lower end of the support 24. From this descrip-
. tion. it will be understood that closmng move-
ment of the valve is limited by the engagement
. of the valve head 19 with the seat |1 wiile the
.opening movement of ‘the valve'ls llmited'by en-~
.gagement of the. cooperating . conical pares 28
and 21.

A plurality of lateral ports:30 are provided in
. the lower portion of the member 15 around the
valve -‘head 18, and-these ports establish com-
munication between the space $i within- the

- eduction tube and below. the plunger ‘11 and the
ceniral opening 32 within the plunger il. “When
the valve 18 is in its fully open position as showil

_in Figure 5, gas or well iluid or both may flow up-

.-wardly- through the ports-30-and into the ‘ég‘n@ral

opening 32 and thus permit the plunger A2 to

.+descend within the eduction tube 10. If the yalve

.18 -should -aceidentally e jarred into its closed
position during such descent, gas -pressure below

-.the plunger might halt-the descent premature-

- 1y and return the plunger to the surface with only
a partial load. In order to prevent this action

.from. ‘occurring; means are-provided for main-

-taining the valve-i8 in its-fully vopen.positio‘n. As
shown in the drawings this means includes .an

annular permanent magnet 33 which has a ‘cen-

.tral opening 84 through- which the valve stem
28 extends. ‘The magnet 33 is.provided with &

-.conical surface:35- ab its upper «end- which is

-~ adapted to-engage-under- & shoulder 36 at the
upper end of the pore: 31 in -the insert. bushing
20. A resilient: cushion or rubber -washer: 38 is

.:positioned :at. the lower - 'end of “the -annular

-‘magnet: 33, and.‘this washer: 38 is distorted. be-

~tween the magnet- 33-and the upper~end: 3%:on

ithe support member: 24,

‘-gince' the~material 'of *Which’ the'magnet! s

constructed may be brittle, it is highly desirable
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¢ nent magnet upon assemb
“ing 28.° Although the upD

10

# gtem 18- engh

4
to irapose only a minimum end load:on-the mag-
net to maintain it in place. Accerdingly, the
provision of the rubber wagher. 38 enables the
insert 29, support 24 and magnel; 33 to;be.man-
ufactured with commercial; tolerances; and yet.
avoid any possibility of; fracturing the: perma-

_ s “Upper, facé. 35 of the mag-
net 33 lies adjacent. thie back face 48 of the:valve:
head 18, the parts’ do,not. contact, but, on the

CCOntrary- a cleag’a‘r{g‘;ej space. 41, is provided. Im

other words, the.tapered section: 21 en the valve
s the. tapered bore 26 within the
that. the valve head and magnet;
. metal-to-metal engagement,, and!
nagnet, iy thereby: further protected agginst;
shock loading or fracture. Even if such metal-
‘to-mietal, contact should occur by reason of wear
of the parts 26 and 27 the cushion 38 would ab-.

- sorbithe’ shiock ahd- avoid damage: o' thé mag-

--net-33. :
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\In ‘ordef . thaf accumulation ofy wagy “paraiin

or ‘lime, or “other foreign; mgtgrial’ withiri' the
-eduction tube’ {0 maynot-interfere with normal
4ravel of the plunger |1} seraper:ineans are pro-

vided on.the plunger:{{.to remove such foreign

".material a5’ it- accumulates. " As showmnrin the

drawings, the: sléeverl A-connecting the body por-
tions 13 and 15 i provided with & plurality:of
straight slots 45 extending lonigitudinally and at,
an angle to the axis of the-eduction tube 10.
Each. ‘of these: slots 45 may be. formed  with
straight -sides by mieans 'of 4’ milling' cutter if

- desired. “Recesses: T;@S‘are- provided: along- the
“length ‘of “the :slots 745" foi & ‘purpose” described

below.
© fviscraper ‘blade 4T 1S po
of the slots ™45 and is slidably ‘received -so that

. it may moveé-radially within® the'slot. “As shown
40-
- with -projections- 4¢.at its :opposed” ends “which

in Figure 6i-edch of “the*blades 41/ is provided

are addapted to underlie’atintlar-lips 49 and’53

provided ‘on the members 3 and. (5 respectively.

The -purbose of ‘thise projéctions 48 is° to Timit

- gutward Tadial movement ‘of ‘the blades 47, A

band type ‘spring: 51 ‘is received 'Wwithin a grocve

- 52-provided in'thé ‘sléeve 14; and’this spring ‘5t

* sintultatieoiisly ‘urges each’ of ‘the serapers’ 47

50
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“into- cortact’ with -the’ inher-isurface: 83 of the
- ‘eduction tibe 10.
-spring §l-isiof-very:small magnitude so that ‘'only

The!pressure exerted by the

a minimum frictional force is developed betwzen
thé blades 41 and the edliction tube 10, and hence

“the-travel of ‘the plunger 1 I within-the &duction
tube *10-is" not* matérially- affected. * The band
‘spring 51; which”is-gplit ‘at* 60, ‘exérts‘ unequal

pressure on the'fout-seraper blades 471, this-func-
tion being ‘characteristic of -split bahd springs,
‘since ‘velatively :little ‘expansion ‘force’is avail-

‘gble - opposité:ithe Eplit” part”®©0. - The ‘ungqual

loading of the blades 47 results in rotation of the

‘plunger ‘assembly- as” it moves vertically: within

“the‘eddetion tube.

65
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* It will “be “observed from & ‘consideration of
Pigures 4 and 6 that the scraper blades and the
bahd spring” 51 dre confiried Within the thick-
ness-of the ‘tubtilar’ body mermber, and that a
full- opening is provided through the sleeve mem-

‘ber 44. :'This.is an important feature -since it-is

necessary to avoid any restriction of the ceniral

-opening- 32 -in order-that certain:appliances'may

be lpwered: “into:‘thisopening-should- abnorimal
~wellreonditions "or-other-causes result in-stick-

75

ing of the pluhger within-the eduction:tube, br
failure of the plunger valve to operate properly.

Attt



e

“joints of the eduction tube 16.
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*he upper and lower contact edges 54 of each

seraper blade 47 may be relieved ag shown in
order to avoid interference or fouling in the

nts of the edu ! The clearances
provided by these relieved portions 54 and the

6

- movement of the valve to pievent confact bé=

clearance between the projections 48 and lips -

49 are -exaggerated’ in Figure 6 for clarity of
illustration. Furthermore, these upper and lower
portions of the scraping edge may be beveled as
shown.at 53 in Figure 1 to reduce the blunt end

“of the blades 48 substantially to a point. In

this way the accummulation of foreign matter
at the blunt ends of the blades is avoided.

In operation the vertical movement of the
plunger ¢{ within the eduction tube {8 causes
the scraper blades 47 to remove any accumula-
tion of wax, paraffin or other foreign matter
from the bore of the eduction tube and to de-
posit it within the recesses 45 along the length
of the slots £5. 'The foreign material thus re-
moved from the internal wall of the eduction
tube may pass inwardly through the recesses 48
into the central opening 32 or may remain in the
recesses 48 and be redissolved into the well fluid
when the plunger {{ returns to the lower end of
its stroke.

It will be understood that the number of
blades employed or the angle of the blades with
respect to the axis of the eduction tube may ke
varied in order to sweep a full circle of the educ~
tion tube if desired as the plunger moves therein.

Having fully described my invention, it is to
be understood that I am not limited to any of
the details herein set forth except as described
in the following claims.

Iclaim:

1. A swab plunger comprising a tubular body
member having a longitudinal passageway ex-
tending therethrough, said body member heing
provided with lateral ports near the lower end
thereof, valve means for controlling flow through
said passageway and ports, said valve means in-
cluding a valve seat on the body member above
the ports, said means also including a valve hav-
ing a head and a depending stem, guide means on
the tubular body member below the ports slidably
engaging the stem to guide the valve for longi-
tudinal movement with respect to the body mem-
ber, the valve head being adapted to close into

contact with said seat, an annular permanent 5

maghet fixed on the body member and encircling
the stem at a location between the guide means
and said ports, the magnet acting on the valve
head to maintain the valve in open position, and
cooperating stop means on the valve and body
member limiting opening movement of the valve
and preventing contact between the valve head
and the magnet. )

2. A swab plunger comprising a tubular body
having a longitudinal passageway extending
therethrough, valve means near the lower.end of
said body for controlling flow through said pas-
sageway, said vaive means including a valve seat
on the body, said means also including a valve

-having a head and a depending stem, a support

secured on the tubular body slidably engaging
the stem to guide the valve for longitudinal move«
ment with respect to the body, the valve head be~
ing adapted to close into contact with said seat,
an annular permanent magnet clamped between
the body and the support and encirelinig the stem,
the magnet acting on the valve head to maintain
the valve in open position, and cooperating stop
means on the valve and support limiting opening
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tween the valve head and the magnet. .

3. A swab plunger comprising a tubular body
having a -longitudinal passageway extending
therethrough, valve means near the lower end of

‘said body for-controlling How through said pas-

sageway,.said valve means including a valve seat
on the body, said means also including a valve
having a head and a depending stem, a support
secured on the tubular Gody having a bore slid-
ably engaging the stem to guide the vaive for
longitudinal movement with respect to the body,
the valve head being adapted to close into con-
tact with said seat, an annular permanent mag-
net encircling the stem, an annular resilient
washer, the magnet and washer being clamped
between the support and the body, the magnet
acting on the valve head to maintain the valve in
open position, and cooperating stop means on the
valve and support limiting opening movement of
the valve to prevent contact between the valve
head and the magnet.

4. A swab plunger comprising a tubular body
member having a passageway extending there-
through, a valve seat near the lower end of the
body member, a valve having a head and a de-
pending stem guided for movement on the body
member, the valve head closing into contact with
said seat to prevent flow through the passageway,
an annular magnet on the body member encir-
cling the stem and acting on the valve head to
maintain the valve in open position, and cooper-
ating stop means on the valve and body member
limiting opening movement of the valve and pre-
venting contact between the valve head and the
maghet.

5. A swab plunger comprising a tubular body
having a longitudinal passageway extending
therethrough, valve means near the lower end of
the body for controlling flow through said pas-
sageway, said valve means including a valve seat
on the body member, said means also including a
valve having a head and a depending stem, the
body having a counterbore provided with an an-
nular shoulder, a tubular support having s cen-
tral opening receiving the valve stem, an annular
magnet encircling the valve stem and positioned
within the counterbore, the valve head closing
against the seat, the magnet acting on the valve
head to maintain the valve in open position, a
resilient washer interposed between the annular
magnet and the tubular support, and thread
means connecting the tubular support and body
for clamping the magnet between said annular
shoulder and said resilient washer.

6.- A swab plunger comprising a tubular body
having a longitudinal bassageway extending

therethrough, valve means nesar the lower end of

the body for controlling flow through said pas-
sageway, said valve means including a valve seat
on the body member, said means also including
a valve having a head and a depending stem, the
body having a counterbore provided with an an-
nular shoulder, a tubular support having a cen-
tral opening receiving the valve stem, an annular
m.agnet encircling the valve stem and positioned
within the counterbore, the valve head closing
against the seat, the magnet acting on the valve
head to maintain the valve in open position, a
resilient. washer interposed between the annular
magnet and the tubular support, thread means
connecting the tubular support and body for
clamping the magnet between said annular shoul-
der and said resilient washer, and cooperating
means on the valve stem and support for limiting
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