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UNITED STATES
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Specification of Letters Patent.

Patented Dec. 6, 1921

Application filed June 21, 1920.  Serial No. 390,514,

To all whom it may concern: '

Be it known that we, Granviiiz A.
Homason and Jurrus A. Burrscmzr, citi-
zens of the United States, residing at
Houston, in the county of Harris and' State
of Texas, have invented a certain new and
useful Tmprovement in a Pump, of which the
following is a specification.

This invention relates to new and useful
improvements in a pump, specially designed
for use in deep wells, such as oil wells, and
has more particular relation to a novel con-
struction of the working plunger thereof.

One object of the invention is to provide a
pump having a plunger constructed with
novel means of packing which is carried by
said plunger and interposed between it and
the working barrel, and which will prevent
the leakage of fluid past between said plun-
ger and barrel. :

Another object is to provide, in a pump,

a plunger which will be very durable so that.

it will not have to be often renewed.

A further feature consists in the provi-
sion of means whereby steam, air or similar
fluids, under pressure, may be utilized to
assist in lifting the fluid, to be pumped,
from the well. :

A still further feature resides in an im-
proved form of valve seat employed.

With the above and other objecis in view
the invention has particular relation to cer-
tain novel features of construction, opera-
tion and arrangement of parts, an example
of which is given in this specification and
illustrated in the accompanying drawings,
wherein :—

Figure 1 is a vertical sectional view of.one
form of plunger employed, shown in its re-
lation to the standing valve. :

Hig. 2 is a side elevation thereof.

Fig. 3 is a transverse sectional view taken
on the line 3—3 of Fig. 1.

Fig. 4 is a transverse sectional view taken
on the line 4—4 of Fig. 1.

- Fig. 5 shows a bottom end view. :

Fig. 6 shows a fragmentary vertical sec-
tional view of a modified form of plunger.

Fig. 7 shows a transverse sectional view
talken on the line 7—7 of Fig. 6.- :

Fig. 8 shows an enlarged fragmentary sec-
tional view of the valve seat. ’

Fig. 9 shows a vertical sectional view of
another form of a plunger,

Kig. 10 shows a top plan view thereof.
Fig. 11 shows a transverse sectional view
taken on the line 11—11 of Fig. 9.
Fig. 12 shows =« ‘transverse sectional view
taken on the line 1212 of F 1g. 9.
Fig. 18 shows a transverse sectional  view
taken on the line 18—13 of Fig. 9. '
Fig. 14 shows a transverse
taken on the line 14—14 of I ig. 9, and"
Fig. 15 shows a side view of a complete
pump-as located in a well. ' o
eferring now more particularly to the

drawings, wherein like numerals of reference -

designate similar parts in each of the figures
the numeral 1 designates the valve casing
whose upper end is reduced forming the
neck 2, which is outwardly threaded fo re-
ceive the lower end of the tubing 8 which
extends up through the bore to the ground
surface. The lower end of this neck has a
valve seat 4 threaded therein, having a fluid
passage way 5 therethrough, controlled by
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sectional view
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the valve 6 thereabove. This valve has the

upstanding stem 7 which works through a

~central bearing in the spider 8 which is

anchored in the neck 2, and surrounding this
stem and interposed between said valve and
spider there is a coil spring 9 which nor-
mally holds the valve seated. .
The numeral 10 designates a long tubular
nipple whose upper end is formed into an
enlarged outwardly threaded head 11 which
is ‘screwed into the lower end of the valve
casing 1. - The upper end of this head is

formed into a double valve seat 12 which is

controlled by the valve 13, located above the
seat. The under side of this valve is convex
so-as to seat perfectly on the geat 12. This
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seat is formed with two annular shoulders; '

12" aboveand 12’ beneath it and between said

shoulders there is an annular groove pro-

vided to receive the packing ring 14. When"

the shoulder 12’ wears too much to form a
close fitting seat for the valve, said valve
will then seat on the shoulder 12’ which with
the packing ring 14 will form a perfect seat
for said valve to
past said seat. . _ » ,

The valve 13 has an upstanding stem 15,
which has radiating guides 16 adjacent the
valve which prevent the wabbling of the
valve and cause a true reciprocation thereof,
up and down. The upper end of the stem

prevent leakage of the fluid
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“has a transverse slof 17 and extending -
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through the casing there is.a rod 18 which
e*iten(m through said slot and whose ends
are anchored t to thecasing. = Surroundingthe
stem' 15 and interposed bocween. the omdeu
16 and rod 18 there is a coil'spring 19 5v hlf'h
holds the valve 13 seated.

As shown the valve casing 1 has an in-

ternal chamber 20 and throuol the casing ©

wall there is an upwardly inclined passage
21 into the outer end of -which tliere ‘s
screwed a valve seat 22. The mner endof the

. passageway 21 is restricted forming an an-
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nular shouider 23:and within the passageway
there is a coil spring 24 which is seated on
this shoulder and whose outer end supports
a ball valve 25 which is held, by said s u_prmga
agdingt the inner end of the seat 22.
Surrounding the nipple 10 are the sec-

tional rings 26, arranged in pairs which are .
separated by the contmuous rings 27, alsov

arranged in pairs. The adjacent ends of the
sections of the rings 26 have regi igtering. ve-
cesses in which are located the coil sprm%
28, and the inner: side of each section has:a
1ecess, which - registers ‘with an opposing
recess in-the perlphery of the nipple 16 and
in these respedtive recesses are the pressure
springs 29; said springs 28 and 29 serving
to cause the rings 26 to expand in all di
rections umromﬂy
ple 10 and located between the. members of
each pair of continuous rings 27 are the an-
nular packing gaskets 30 which prevent any
leakage between the nipple and 1ts surrouna-
ing rings.’

Surroundmrr the rings 26 and 27 there are
the expan‘=1ble split rehtlvely wide, bands 31

“arranged. adjacent. and . whose ’Ldjommﬂ

edges have tongue-and-groove joints: The
upper band abuts ‘Loamst the Tower end of

the casing 1 and mterpesed between them s

the pwckmn ring 32 which-is seated in an an-
nular groove in The casing.

nipple and its upper end abuts against the

lower band'31 and.interposed between tliem’

~1s the packing ring 84 which is seated in an

50

< and the. opposino bands 31,

55

annular groove in ‘the upper. end of said
sleeve. The periphery of each sectional ring
26 is' grooved to receive the omroundmw
packing rings. 35 interposed between them
A relatively
wide packer element 86, fotmed of lea h“}*
or other similar m‘xtcrml surrounds . the

plunger and is seated in a dove-tailed groove
in -adjoining bands 31,

- works  closely against the working harrel
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37 to prevent any leakage hetween the work-
ing barrel and plunger. The slesve has a
transverse slot 38 cut through one side there-

of and a pin 39 is threaded into the lower.
“end of the mpple 10 and projects out thrmwh‘

sald slot.

Tn assembling the device the valves of the:

casing 1 are first mounted therein and the

Surrounding: the nip-

An extended col-
lar ‘*3 is‘threaded onto the lower end of the

and this element:

1,398,967

rings 26.and 27 are then shpped onto the nip-

1)10 10 from beneath. - A suitable surround-
ing clamp-sleeve is then fitted around said
rings to-clamp thcm closely around the nip-

p‘e 'Fho sleeve 83 is then screwed onto the
Jower-end of the nipple tightly against the

lm gs to damp them between the upper end
i ““IJ_ sleeve and the head 11 so as to prevent
their expangion until released.
sleoye is:then removed and the bands 31 are
slipped over said rings from zbove and the
nipple is then ccrewed into the valve casing
and the pin 89 inserted and screwed home.
_The plunger as thus assembled is then at-
tached to the pump uublno 3 and let down
inte theworking barrel 37. Fixed in this
rel 1Lhen is a sfan ding Valve 40, 0f conven=
tional form whose upper end has the up-
stand lugs 41 provided to seat in: opposing
;’»“tcbes 42 in the lower end of the sleeve 3.
Tt is to be'noted that the nipple 10 is con-
nected to the valve casing 1 by means of
right hand threads and the sleeve:38 is con-
Def‘ted to the nipple 10 by means of left hand
threads. - When the notches 42 are seated
over: the Tugs 41 the 'working barrel is then
turned to p'utmlly umscrew the nipple 10
from the slesve 33, the slot 38 dnd pin 39
purnutt]nb this but preventing ‘the detach-
ment-ofsaid sleeve, and the expanding vings
28 will thus® be: released and will e\pand
foreing the bdDJ.S 31 out ftframst the" work-
ing barrel. ‘ :

Tn the form 'ShOW"l in Tlo ‘6'the seat 43 is’

reversible and is‘clamped between the head
117 0f the mDple 10 nd the Jower énd of the
\"7}(7" C Sl”l(‘t‘ ‘u_’
Umved mtures disclosed in that form showi
inIig. 8 wnd hereinbefore described. In'this
form- of plunges the'cotitinuous split-rings 44

iing them are the bands, as 31, and

thege rings® (Lnfl bands are agsembled in fhe_
as those of the form shown in’
11

same manner
Fig: 1, her elnberore deseribed. Tn the form

of plvnoer row being con51dered the lower
end of the rediced I\eck 2’ is'enlarged form-
ing a head 45 which is th“eaded into the
upper end of the valve casitigr1”. The un-

derside of ‘this head has an annular groove:

46 leading from which, upwa rdly throuoh
the head, are the passageways 47, \Vl‘chln
thﬂ ‘casmo 17 there is an annular shm dder 48

and 1ost1n(r on this there is a coil spring 49-

which subports a-ftinglike valve 50 whose
upper face is of a contour to seat in the
groove 46 where it is normally held seated
by the spring 49, fo close the passageways 47.
The upper end of the casing 1’ is formed to
present a-sharp cutting edge 51 which scrapes
the inslde O'f:' the . working -barrel,

and plunoer.

‘The clamp-

~This seat eémbodies the im:

“he mpple 10 and lie adjacent and

within
which it ‘fits; to. keep said barrel cleansed
~and to Dbrevent sediment “or -other foreign
matter from: Wozkmo phal between said’ barrel ‘
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Upon up stroke this fluid is foreed up

through the tubing ‘3, through which the-

plunger is operated, to the top of the ground
and additional fluid is drawn into the work-

ing barrel through the standing valve 40.-

Fluid nnder pressure may be introduced into
the working barrel above the plunger and
forced into the chamber 20, through the
valve controlled passageways, above de-
seribed, and this will pass up through the
tubing 3 and assist in driving the fluid, being
pumped, up through said tubing. This pres-

sure fluid will usually be steam or air. In

case the valves become clogged for any rea-

son a cleansing fluid such as hot steam, gaso-

lene or the like may be forced down into the

“chamber 20 to wash out and remove the

offending substance.

In the form shown in Figs. 9 to 15, inclu-
sive the valve casing 52 has its upper end re-
duced forming the neck 53 to which the
lower end of the tubular sucker rod 54 is at-
tached and whose lower end is normally
closed by the back pressure valve 55. The
lower end of the valve casing 52 has a valve
seat 56 secured therein and controlled by the
inlet valve 57. The lower end of the neck 53
also has- radiating discharge ports 60.
Threaded onto the lower end of the casing
53 is the nipple 61 whose upper end has the
under-cut annular shoulder 62 and threaded
onto the lower end of this nipple, by means
of left hand threads, there is the extended
sleeve 63 whose upper end is flared, said
sleeve containing the seat 64 controlled by
the inlet valve 65. The sleeve 63 has the slot
38 to receive the pin 89 which is threaded
into the nipple 61 for a purpose hereinbefore
explained.

Surrounding the center of this nipple is
the pair of cutwardly taking spacer rings
66, 66 joined together by a tongue-and-
groove joint and having the packing gasket
67 between them and the nipple. These
spacer rings are confined between the ex-
panding rings 68 and the packing gaskets
69 are arranged between them. Above and
below these respective expanding rings 68
are the pairs of bands 70, 70 whose joints
are broken by the annular packer elements
71, 71 which are seated in annular periph-
eral grooves cut in said bands. Between the
expanding ring 66, 66 and the bands 70, 70,
are the packing gaskets 72, 72. Above and

below the respective bands 70 are the jointed

rings 78, 73 which abut against the respec-
tive wedge shaped rings 74, 74 formed to
conform to the adjacent under cut shoulder
62 and flared end of the sleeve 63. These
elements surrounding the nipple 61 are as-
sembled in a manner similar to that herein-
before explained. :

As the plunger is reciprocated fluid is ad-
mitted through the valve 65 and passes
through the valve 57 and is discharged

through the 'ports 59 and 60 and passes on up
around the sucker rod 54 to the ground sur-
face. : ' e
~ Air or steam may be forced under pres-
sure down through the sucker rod 54 by the
valve 55 and into the chamber 75 of the
valve casing 52, which will. pass thence
through the ports 59 and 60 and assist in
litting the oil or other fluid being pumped.
For cleansing the valves Lot steam, gasolene
or other cleanser may be in like manner
forced down through said rod 54 into the
valve casing and its valves thereby cleansed.
- The fluid passing up through the working
barrel 87, will be discharged out through the
discharge pipe 76, which is controlled by
suitable outlet valve 77. In case additional

fluid pressure is required to assist in dis--

charging the fluid through the pipe 76, as in
case where the fluid is to be delivered into
a tank or other receptacle, at a considerable
distance from the well, air or steam may be
forced under pressure through the line 78,
which is connected into the top of the cas-
ing, and which is controlled by the inlet
valve 79. A :
The forms of plunger hereinabove de-

scribed, are very effective in preventing the-

pump from becoming clogged, by means of
sand or other sediment, which may settle
around the standing valve 40, or which may
collect in the working barrel, underneath
the plunger. . In case the pump should be-
come clogged, pressure fluid, such as air or
steam, is forced down through the working
barrel and into the chamber 20, and up
through the tubing 3, in the form shown in
Figs. 1 to 8, inclusive, or it is forced down
through the sucker rod 54 into the chamber
75, and back up through the working barrel,
in the form shown in Figs. 9 to 15, inclusive,
thus discharging the oil above the plunger,
and. the oil underneath will then flow
through the plunger and carry up the set-
tled sand or sediment with it, and thereafter
as the plunger is reciprocated, said sediments
will be carried up and out, thus relieving the
pump of all clogging matter. : '

What we ¢laim 1s:—

1. In a pump, a plunger including an elon-
gated nipple, expansible sectional packing
rings surrounding the nipple, resilient mem-
bers interposed between the sections, and
also between said sections and the nipple,
spacer. rings between said sectional rings
and means for confining said rings on the
nipple. :

a
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2. In a pump, a plunger including an elon-

gated nipple, expansible packing rings sur-
rounding the nipple, spacer rings arranged
between the expansible rings, expansible
bands - surrounding said rings, a ringlike
packing element surrounding the bands and
dovetailed therein and means for confining
the rings and bands on said nipple,
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3. In a pump, a plunger including .a-
nipple, a valve casing screwed onto the
upper end thereof by means of right hand
threads, a'sleeve screwed onto the other end
theéreof Ly ineans of left hand threads and
packing rings on said nipple confined be-
tween suld casing -and sleeve, and inter-
engaginz means carried by said sleeve and
nipple, respectively, and limiting the range
of rotation of the sleeve relative to the nipple.

4. In @ pump, a plunger including a

nipple, a valve casing screwed onto one end -

thereot by mieans-of right hand threads, a
sleeve screwed onto the other end thereof

1;308{667"

by means of left hand threads, said sleeve

‘having a transverse slot cut through one side

thereof, a pin screwed-into the nipple and
projecting into the slot, and packing’ con-

‘fined- on the nipple between the valve casing

and sleeve. G ~ .
:“In testiinony -whereof we have signed our
names. to this ‘specification ‘in’ the preseénce
of two subscribing witnesses: =« -

Co o GRANVILLE AL HUMASON. -

~JULTUS A. BURTSCHEL. - -
Witnesses: e -
: B. V. Harpway,
R, M. SyrTH.
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