


JOHN B. ROOT, OF NEW YORK~ N. Y.

. IMPR, OVEMENT IN OIL-WELL PUMPS.

Spc~fic~n forming part or Le~crs Pate]it No. 47~ ~ 3@, dMed April 4, 1~.

To all whom ~ may concern ; .
Be it known that I~ Jo]IN B. ROOT,’0f fl~e

city~ cotmty~ and State of New York, have im

by dc~arc tha~ the ibllowing is a NH, ~ea~
and ¢xact desc~ption of the same, reference
bNnghad lethe accompanying d~awing~ form-
ing pare of this spccification~ said drawings
representing a ver~cM scc~on of a w~I tubed
and hav~g pumps apl)l~d according to my
invasion.

-The gases which are fo~med in pOrMeum-

the usual m~nner with a single tube. -This
is owing to there bNng no o~her outlet tbr the
gases but through the oil-pump~ which con-
stantly works ou thN~-e~panNon~with its
vMves con~nually open, and so fails energy
to bNngup NI, or brNg up very little, though
)here is a copious supply in Ote w~l. The
o~ect of this invention is to obviate this in-
~rfercnce of the gases with the working Of
the ~Lpmnp; and to this end it consists in

~onal tube eonneeted Mth an exhausting-
pump at the top of the w~l for .drawing off
or permithng the escape Of gases. It Mso
~’0nN~s m a ecrtain mode~ herNnaRcr d~
seNbedi of applying su~t addi~onal tube and
the "see~bag" .in eombinaO(m with each
oflmr and with the Ngtub% whereby great
tiuciHty is ~fforded tbr applying the said addi-

- ritual tube and for rite removal of Om ofldube
and oil-pump .frbm the w~ll wiflmut disturb-
ing the seed-bag or permitting water to enter
the lower part of the w~l.

A is the ~btub% made much smear titan
the well~ and having the oil-pump B at ~S
lower end, as is usual iu the ordinary system
of tubingoN the hddi~onNNgweH~ tube~ rep£escnted as" made

of ~on~ with an internal diameter larger th~
~ the external diameter of file oigtube A. ¯ This

j~n~ N Th¢~ngthof the sMd tube C is such
that it extends ~om the upper cud of the N5
tube to suOt depth down the bore a a of tim
w~l as it N des~able to place ~hc seed-bag D,
which is employed to ex~ude the water ~om

the 10yer part of file bore Whence the 0il is
obtNned. The seed.bag N supposed upon an
externM fiang~ ~ formed upo~ the open lower
end of the said tube C. At or near the mouth

nary Nmpump~ the ga~exhaust pipe F of
which is conncctcdwith the upper part of the
~ube C.

The. exhausting-pump E may be kept a~
woN~ con~nuM~ if necessary~ or so long as
gas is being cN~ctcd or accumula~ng in the
.well~ which may be ascertained by a pressure-
gage attached to ~te ga~exhaust pip% vr by
such other m~ans ~ cxpeNence may suggesb

it ~aves noth~g for the oil.lmmp to do but
to b~ng up tim.oil. So long-as i~Ss.kod~in
~perafion it will, if of su~Nent capacity and
woN~ed at a proper speed, keep a par0al vacu-
um in the lower part of the w~l m~d so en-
courage the flow of oil to the w~l through Om
crevices in’ the sides tltereoL ~ Withgut the
pump the tube C migd~t in some cases be used
to allow the gas to escNm in a natu~M wa~

I~ is not absNutclynecessary to arrange the
ga~tube C around tim oibtub% as it might be
arranged on mm s~e thereof ifthe seed-bag
be prope~y applied i~ connection wifl~ tim
two tubes to exclude water ~om tim loweg
pa~ of the w~l ~ but I consider it best toa~
range it around tim ~tube as rcpreseuted, as
so applied it enab!es the N1 tubcand pump to
be taken up wherever necessary by disem~-
necfing the flange b without disturbing the
see~ba~ Even in cases where it is not nec-
essary to exhaust or provide fo~ the escape of
gas~ such a tub%~ might beused in tim form
and manner represented as a means of~bling
the oil tube and pump to beremovcd without
distutbingtheseed-ba~ Bycons~ucfing file
~ube C of so~ wood and inserting it figh~y
into the bore it might be made to dispense
with the seed-bag~ as’it would be sw~n by.
,¢my incoming water and so made to ex~ude
the water.from the lower part of the well.

What I ~aim a~my invention, and dcNre to
secure by Letters Pgtet)t.~ N--

1. The empl~ymen~ in an ~bwd~ of an ad-
ditional tub% so arranged and appHetl~ in com-



"water from the lower part of the well by means
of tho seed-bag, it.provides tbr the escape of
the gases from the well, substantially as here-
ix desc~bed.
" 2. The arrangementofthe tubeC,surrou~d-
ing and connected w~h the upper part of
th~ oibtube A, and applied wifl~ia the well,

sub~anfi~ as herein desc~bed,whcreby tLe
ofl4ube and’ ~bpump may be removed w~h-
out ~ur~ng ~e ~ed-b~H~

B. RO0~

HENRY T. ~ROW~
J. W. CO0~SS.
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UNITED STATES PATENT OF cE.

JACOB S. SMITH, OF CHICAGO, ILLINOIS:

PNEUMATIC PUMPING-MACHINE:

1~ agg whonv it n~ay concern:
Be ~ known that I, JACOB S. S~ITH, a citN

zen of the Un%ed State~ residing at the city
of Chicago, in the county of Cook and State

5 of Illinoi~ have invented a new and useful
PneumaNc Pumping Apparatu~ of which the
following N a spe~fica~on.

My invenNon conNsts of an apparatus for
accnmulating at a central aragon, conveying

~o thence by pipe-line to distant points, and
there uNHNng compressed sir or gas by ad-
mR~ng the sameinto that part of the appa-
ratus contained in the well and conNs~ng of
two stings of tubing, one st~ng within the

~5 othe~ as hereinafter shown, and is operated,
controlled, and regulated from such central
sta~on by means of electrical appliance~ the
object of my inven~on being to Nmu~ane-
ouNy control from such central station any

~o number of Artesian wells located at different
points for the purpose of pumping N]e same
by adm%~ng such compressed sir or gas into
the outer st~ng of tubing, thus ejec~ng the
cen~ents cf the well through the inner st~ng,

~5 or vice versa. I attain that object by the use
of the mechanism illustrated in the accompa-
nying drawing~ in which--

Figure 1 is a view of my inven~on in ele-
vaNon, and .Fig. 1a is a view of a system of

So wells towhich myinvenNonNapplied. Fig.
~ is an upNght sec~onal view of the stop.
Fig. ~ is a view of a modifica~on. Fig. 3 is
a sectional view of the piston-valve, showing
%s transverse passage open; and Fig. 3a is a

35 Mmflar view of the same, showing its trans-
verse passage closed. Fig. 4 is an upNght
sec~onal view of file hangem Fig. 5 is an
e]ectromagne~c motor in e]evaNon, and Fi~
5~ is a p]an of the same. Fi~ 6 is the indN

4o cator in eleva~on in opera,on, and Fig. 7 is
a Nmilar view of the same ~t rest. Figs. 8,
9, and 10 show that part of my invenNon con-
tained in the well with the pressure and con-
tents of the well in three rela~v~y different

45 poMtions.
Similar numbers and letters refer to simi-

lar parts throughout the several viewm
The a~)pa~atus.--Figs. 1 and 1~ show ~e

compresNng-engine a connected wi~h the
50 pipe-line b and the dynamo or battery c and

the alarm and swRchboard d connected w%h
the elect~c wires e, located at the central sta-

~on fi s~d p~e-li~ b havi~ a dehydrator ~
attached near the cen~M ~at~n fi extend-
ing ~ence and connected to the ou~r stNng 55
of tubing 1, and said wires e also e~en~ng
thence and connected to the ~e~mmagneNc
motor ~d vMve ~own N F~ 5 and attached
to the Npe~ne b and to the ~c~ shown
in F~. 6 and a~ached to the discharge ~ of 6o
~e inner ~ng ~ tu~ng~, wMch ~e ~ca~d
near the w~l i at ~e ~ant point j and com-
mun~a~ ~]ence with that part of my inven-
tion located in the w~l i and conNs~ng of
the hanger shown in F~ ~ the N~on~Mve 65
shown in F~. 3, and the stop shown in Fig.
~ and attached to ~e outer stNng of tubing
1 and the inner stNng of tuMng 2.

In F~. 2 is ~lustrated the mechaNsm a~
tached to the ~wer p~on of the Nner ~Nng 7o

ven~oO nf tubing~Nn~het~Utp YrevenO tf thit SheParc tontentO sf m~f thi en-
tubNg from retrea~ng into the recesses of
~e w~i upon ~e ~m~Non of p~u~ ~om
above. T~s mechan~m, which I call the 75
"~o~’~ons~ of a sec~on of the inner ~ng
of ruing 2, to w~ch is attached a yoke 3,
wMch, with the inner st~ng of ruing 2, is
~~d, ra~ed, and lowered from the
hanger Shown in Fig. 4. The yoke 3 fits 8o
loos~y between th~ wall of the ou~r ruing
1 and th~ cage of the balLvalve 4, and when
~we~d ~S~ upon ~e w~g~omed~e 5,
which is thus forced downward a~ng ~e
lower sect~n or central p~e 2~ of the inner 85 -
tubing, an~ .by ~ewe~ht thus aphid ex-
pands the ~bb~ ~ 6, which is secured
~ ~e ~ner tu~ng 2~ by ~ ~st7, wh~h p~
~on, ~er with air o~ gas pressure ad-
miral from above to close the bal~valve ~ 9o
effects ~e stop, preven~ng fl~e upward or
downwhrd ~o~ of Hquid or gas through the
perfora~ons ~. The-packer 6 n~m~ per-
mits the fiquid to flow between the central

facihtate the flow of Hqu~ into the tubing



tion as soon as the aeeumula~on of Hquid in
the tubing prevents the flow of gas from the
well it becomes necessary to eject the same.
This is done by the appHca~on of pressure

5 from above, which expands the packer 6 to
close the annular space or the normal pas-
sage between the tubing 2~ and the outer tub-
intl. This may be done e~her bytheweight
of the tubing 2 and the yoke 3 resting upon

~o the wedg~mmed plate 5 or by charging the
other tubing with equivalent air or gas pres-
sure, and when such pressure is removed the
packer 6 wH1 resume its former poN~on, leav-
ing ~e normal passage. The packer is so

~5 constructed that this operation may be re-
peated whenever fl~e accumula~on in the
tubing above necesNtates ~he pumping of the
weH. The reason forinser~ng the inner tub-
ing 2~is to form a support for the packer 6

~, independen~y of the outer tubinz, and at
the same ~me by using the balNvalve in fl~e
inner tubing 2~ in connec~on with the ex-
pandable character of the packer 6 al~ws
the greatest passage conN~ent with prac~-
cal mechan~s and the successful opera,on
of my apparatu~

A thread is cut in ~e top of the cage of the
balhvalve ~ to enable the operator to extract
the potion 2~ of the inner tubing by means

~o of sncke~rods or o~mr appliances.
Figs. 3 and ~ illustrate the form of valve,

one or more of which are connected w%h the
inner stNng of tubing 2, intersecting the same
at desired interval~ the valve being capable

~5of bNng opened and closed by the longitudN
hal movement of the tubing with which it is
connected by means of the mechanNm shown
in I?ig. ~, the duty of this par~ of my inven-
~on bNng to procure the application of pres-
sure to the e~umn of contents of the tubing
byway of a transverse passage between the
inner and outer stNngs of tubing through the
valve at the point where the same is connect-
ed and at the same time maintain a longitu-
dinM passage through the same w%houb the
use of ball, p lu~ ~d, ~em, or wheel, or other
simHar eontNvance~ This valve consists of
apiece of tubing 9, provided with threads 10
upon the outer surface of the upper end to
permit eonnee~on wi~ the inner string of
tubin~ perforations 11 being provided at the
sides upon a line encircling the same and hav-
ing an outwardly-projec~ng shoulder 12 en-

vided with threads 1~ upon the inner surface
of the lower end, perfora~ons 15 being pro-

surface upon the same line and commun~a~
ing with the perforaNons 11, ~d a recess 18,
extending from a poin~ sligh~y belowthe
lower edge of the groove 16 to im lower end
and of sufficient depth to reeMve the shoulder
12, and a bushing 19, provided with a thread
20 Upon the outer surface of the upper end
and to receive the thread lg and provided

4°

4~

with threads 21 upon the inner surface of the
lower end to receive ~le thread of the inner
string of tubing ~,and the upper end of the 7o
same forming a rest 22 for the shoulder 12.
The tube 9 forms a pNton wi~hou~ packing
of any kind w%hin the sleeve 13, its shoulder
12 re~proca~ng in the recess 1~ between the
upper end of the same and the rest 22 and is 75
the immediate means emplos~d to operate the
valve, thus: Fig~ 3 Hlus~ates the valve open
by lowe~ng the tube 9 to contact by the shouN
der 1~ upon the rest S2, thus connec~ng the
po~s 11 and 15 byway of the groove 16 and 80
forming a transve~e passage between the in-
ner and outer strings of tubing through the
valve, the longitudinal passage ~maining in-
tact. Fig. 3~ ~lustrates the valve closed by
raiNng the tube 9 and carrying the ports 11 85
upward in the Meevel~ the longitudinal p a~
sage remaining intac~

The ha~zger.--Fi~ ~ iHustrates a mechan~
Nm a~ached to and upon the upper end of ~e
outer st~ng of tubing above the mouth of the 9o
well, forming the upper part of my inven~on
contained in the w~ from wh~h N suspended
the inner st~ng of tubing 2, the duty of fl~s
part of my inven~on b~ngto manipulate the
valve shown in Fig. 3 and the stop shown in 95
Fig. 2. ThN hanger consis~ of the stuffing-
box 23 and the bracket ~g, fastened together
by means of the screws 25. A section of the
inner st~ng of tubing 2 is attached by means
of the coupling 26 to the screw 27, thus pass~ ~oo
ing through the stuffing-box 23. The screw
27 extends through a m~table opening in the
crown ~8 of the bracket 2~, at whiN~ point it
N suspended, raised, lowered, and locked by
means of the nuts ~9 and 30, and is attached ~o5
to the upper end of the outer string of tubing

iHustrate a mechanism in which a lever oseil-
la~ng upon a fu½rum located between the ~o
p~nts of resNtance and power N operated by
means of two ~ectromagnet~ the duty of thN
part of my inven~on being to procure reversi-
ble power by a to-and-fro moron at distant
points bythe transmNMon from a central sta- ~5
tion of electrical currents to flm said electro-
magnets opera~ng said lever. The lever 3~
rests and oscillates upon the fMcrum formed
by the beaNng 33 and a heId secur~y in posN
Hon by the box 3g, which is supported by the ~eo
legs or hanger 35, fastened to fl~e bed-plate 36
at a pNnt w%hin fl~e ~ of the magne~ 37 and
38 by means of fl~e nuts and bolts 39. The
lever 32 at the point of power 40 is of sul~-

by the lines ~1, so that altemat~y energiNng
the ~ectmmagnets 37 and 38 controls the
point of power 40 of the lever 32, thus operat-
ing at the pNnt of reMstance ~2 the valve ~ ~3o
in the pipe-line b, said valve p being loosely
connected with ~le said lever by means of
the crank ~ and the bNt and nut ~5.

The indicatom~Figs. 6 and 7 i~u~trate a



meohanism constructed and operated after
the manner of a ~mp~ straight-arm balance,
the w~ghted extrem~y of wh~h, by }he de-
po~t of the contents of the w~l in the pan ex-

5 tzem~y, contactswithandectricwirecommn-
nica~ng w~h an alarm at the central station,
the duty of this part of my inven~on being
to indicate the commencemenh duration, and
cessation of the flow of the hquid in the w~.

xo The pan 46, the w~ght 47, and the contact ~S
are attached to or form a part of the bar 49,
which rests and oscillates by the pivots 50
upon each ~de upon the hanger 51, forming
the fulcrum, and strapped to the discharge

~5 h of the inner string of tubing 2, so that the
pan ~6 isunder the nozzle of the discharge h
by means of the bolt and nut 52. Upon the
deposit of the contents of the well into the
pan ~6 the contact 48 engages with the w~e

~o e, inserted in the socket 53, which is also
strapped to the discharge h by means of the
bolt and nut 5~. The pan ~6 is slightly pe~
forated in £he bottom 55, through wh~h upon
the cessa~on of the flow of the well it is emp-

e5 tied into the tank l, whereupon this mechan-
ism assumes the position illustrated in Fi~ 7.

Fig. 8 illustrates that part of my invcn~on
located in the.w~l at rest, w~h the stop shown
in Fi~ 2 resent upon the bottom of the w~l,

3o contacted with the wall of the well by the
rubber packer ~n, ~he h~nger shown in Fig’.
% with the pipe-line b and the discharge h,
~sfing upon and attached to the outer tub-
ing 1 at the mouth of the w~l~ and the inner

35 string of tubing 2, with two piston-valves
shown in Fig. 3 attached, suspended from the
hanger shown in Fig. ~, showing fluid of equal
h~ght in both strings of tubing I and 2 at a
p~nt n below the lower piston-valve ~own

4o in Fi~ 3.
Fig. 9 illustrates the same part of my in-

ven~on in the same po~on last above de-
scribed, except that pressure is admi~ed from
the pipe-line b into the outer tubing 1, which

45 pressure, opera~ng independently of or in
conjunction with the weight of the inner string
of tubing 2 upon the baH-valve 4, the plate
5, and ’the packer 6, doses the same, thus e~
fec~ng the stop shown in Fi~ 2, and raises

5o the contents of the wel[ through the inner
tubing 2 at its opening in the yoke 3 to a point
above the first piton-valve shown in Fig.
3, which is now opened by lowering the in-
ner string of tubing 2 by means of the screw

55 and nuts in thehanger shown in Fig. ~ un~l
~t restswith the yoke 3 ~pon the plate ~ thus
admitting pressure through the transverse
passage in the valve shown in Fig. 3 from the
outer to the inner string of tubin~ and thus

50 rai~ng the contents of the w~l through the
latter to the point above the second piston-
valve shown in Fig. 3, which remains ~osed,
as shown.

Fi~ 10 illustrates the same part of my in-
55 vention in the same portion as last described,

except that both the piston-valves shown in

Fig. 3 are open, thus adm~ng more pres-
sure from the outer string of ruing 1 into
the inner string of tubing 2 and ~ec~ng the
contents ofthe weH through the d~charge h. 70

The size and power of the different parts of
my invention and the number of tim piston-
valves a~a~md to the inner tubing depend
upon the number of w~ operated, the quan-
~ty of water or other contents in the w~ to 75
be ~e~ed, and tim ~a~e ~ of pres-
sure and ~ed~ of thew~ls r~afiv~ycon-
~dered, all the parts of this apparatus to be
made of iron or other metM, except where
herein otherw~e spe~fied. 8o

In Fig. 2~ I have illustrated a modification
in which the stop shown in Fi~ 2 and null-
Juries are emoted, the inner pipe 2, prodded
with perforations, e~en~ng to ~e b~m of
the well. This form is @~e to wells 85
where the pressure from beneath is suffi~ent
to counteract the pressure from above, and
~e.ca~ in thew~l are of such character
that the ~ ~ the ~ng will not read-
ily ~eatfrom the tu~n~ upon appl~a~on 9°
of comp~ed M~ The valve~ Fig~ 3 and 3%
maybe e~oyed ~ in the construc~on before
describedand ~ in the same manne~

HaUnt described my ~n~, what I
clMm as new, and desire to secure by Le~ers 95
Paten~ is~

1. In a w~l, the combination wifl~ ou~r and
inner tubing ~mmu~cating by a passage
near the lower end, of a central ~pe b~ow
s~d p~ge, a v~ ~ s~d ~n~ p~e opera ~oo
ing to pressure from beneath and ~o~ng to
pressure from above, a packer su~oun~ng
said central p~e and n~m~ permuting
fluid to flow between said central ~pe and
~e wM~ of said outer ~n~ and meansfor ~o5
pres~ng the exterior of sMd packer against
the walls of sMd ou~r ruing by p~ssure ap-
plied from above, subs~n~ as desc~bed.

2. In a well, the comb~a~on w~h an outer
ruing and an inner ~ng p~ded near the ~ ~o
lower end wi~ an open~g ~ad~g into the
outer tu~n~ a valve for ~ing the inner
tubing below said ope~n~ opening to pres-
sure ~om bdow and doing to pressure from
above, a packer surrounding the inner tub: ~5

and the walls of s~d outer ruing and ex-
panding ag~n~ the walls of sa~ outer tub-
ing by pressure from above, means for sup- zeo
Nfing ~mpr~d Mr ~ ~e upper end ~ one
of said ~Mngs and an e~du~ for fl~e fluid
prodded at the upper end of the other tub-
ing, s~~y as described.

3. T~mMnafionw%h~eou~r~Mng 1, t~5
of the inner tubing ~ and 2~, the packer 6 be-
twee~ tim said inner tuNng 2~ and the out~
tub~ the valve for ~ng ~e inner tub~g
2~, the yoke 3 secured to the inner tuMng 2,
means for mount sMd inner tubing ~ lon~- ~3o
tu~nMl~ and a valve or valves in the inner
tubing 2, opened and ~ed by ~e moveme~



of the upper seeaons of the inner tubing 5,
substan~aily as descNbod.

~. The eombination with the outertubingl,
of the inner tubing 2 and the inner tubing 2~,

5 ~e packer 6 between the said inner tubing
2~ and the outer tubin~ the valve for sealing
the upper end of the inner tubing 2~, the yoke
secured to the inner tubing 5, and means for
moving sNd inner tubing 2 longitudinally to

to bang said yoke into engagement wi~ said
paeke~ substan~aEy as desc~bed.

5. In aw~i, the eombina~on w~h the outer
and inner tubings eommunica~ng by a pas-
sage near the lower end, of a central pipe be-

~5 low said passage, a valve ther~n, a packer
sm’rounding sMd central pipe, said inner ~b-
ing bNng forned in ~ngitudina~y-movable
see~onG a yoke supported upon the end of
fl~e lower see~on, ports or openings in said

~o inner tubings at intervals, means for lowe~
ing and rMNng said inner tubing to bring
said yoke into engagement with said packer
and to move the see~ons of ~e inner tubing
longitudinaily ~o succes~v~y open and close

~5 the ports orpassages therNn, means for sup-

plying compressed air to the upper end of
one of said tubings, and an exi~duet for ~te
fluid p.rovided a~ the upper end of the o~er
tubin~ substantially as deseNbed.

6. In a plurality of wells, the eombina~on 30
with an outer and inner tubing in eachwell,
of means for supplying compressed air or gas
to the upper end of one of said tubings in
ead~ well, and an exi~duct provided at the
upper end of the dther of said!ubing’s in each 35
w~l, a valve in said fi~Nmen~oned tubing
at each well to control the pmssure~upply
ther~ means for opera,rig all of said valves
from a common poin E and Ngnaiing appa-
ratus at said common point eommuuiea~ng 4o
with said exiNduct a~ ead~ well, and ope~
ated by the flow of liquid from each well,
whereby the several wells may be controlled
from a common point, snbst.an~M]y as de-
scribed.

JACOB S. SMITH.

]Vitnesses:

S. P. LEONARD,
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4 Claim~

This tnven~on relates to a pumping equipment
for drawing water from a well tube supplied by
water flowing into the tube from contiguous sub-
terranean areas.

5 ¯ Iv~any well equipped with high capacity cen-
t~fugal pumps of the type shown in the drawing
become impaired after opera,on, due to an in-
adequate supply of water entering the tube which
a~ter a rest peried becomes restored only to again

10 prove inadequate for the planned capacity. Co-
incident with this development the static water
level has a "draw down" to the pumping level
due to an inadequate flow of water into the
tube. Such a failure frequently necess~ates ad-

15 ditional pumping equipment which incidentally
results in embarrassment for the sales engineers,
who assured the purchasers of certain results,
which in turn were based on tables of proven
capacities for the selected pump.

20 In wells of the type under consideration which
pe~odicaHy develop defi~encies there is gener-
a~y an adequate poten~al, supply of water in
the contiguous subterranean areas, however its
flow to the tube is insufficient, consequently an

25 object of this inven~on is to provide means and
a method of automatic opera,on, which will en-
able the pumping equipment to de~ver the calcu-
lated performance by providing means to ex-
pedite percolation from subterranean areas,

30 thereby causing more water to flow into the well
tube than without the use of th~ invention.

The main object of this inven~on is to pro-
vide addi~onal ~mple low priced apparatus-for
a modern pumping eq.ulpment, especially of the

3~ deep well centrifugal typ~ in order that an in-
creased quantity of water can be taken from the
well without making any alteration in the pump-
ing equipment or materially departing from the
normal operation of sam~

40 With the above and other objects in view, as
will hereinafter appeal my invention comprises
the features of .construction and opera,on set
forth in the following specifica~on and Illus-
trated in the accompanying drawing. In such

4~ drawing, ~nnexed hereto and forming a part of
tl~s spe~fica~on, I have shown certain spe~flc
embodiments of my inven~on, but it will be
understood that the invention, can be otherwise
embodied, and that the drawing is not to be

50 construed as defining or ~mi~ng the scope of
the invention, the claims appended to this speci-
fication being reded upon for that purpose.

The drawing is a ver~cal elevation of an in-
stalled equipment showing my imprOvements

~ wherein the foundation tube and a portion of

the other equipment is shown in cross section
and the remainder of the figure shown in full
~nes.

The figure shown in the accompanying draw-
ing is illustrative Of a ver~ca~y disposed motor 5
5 mounted on foundation 6 and over w~l tube
or casing T, in which ~ disposed a pump or
rotor hou~ng 8, sometimes referred to herein as
’~ump tube’\ The latter serves as the discharge
pipe and is provided with the conventional shaft I0
and impellers; cons~tuting a cent~fugal pump,
all arranged and coordinated for ~evating and
forcibly de~vering water ~rom d~ivery duct 9.

The well tube is a closed ~hamber since its
top end is herme~caHy sealed by a plug or co,at |~
10, consequently a r~a~v~y high vacuum can
be drawn and sustained inside o~ the tube during
the pumping pe~ods. To accomp~sh thi~ pipe
line l[ connects the tube w~h a hydraulic ex-
hauster ~2. The latter is activated by diverting 20
a por~on of the water being de~vered through
duct 9 by means of pipe |3 which delivers the
water, under high pressur~ through noz~e I~
to a ~onventional venturi, which in turn produces
an e~ec~ve vacuum within the well tube, as in- 25
d~ate~ The water used for this purpose passes
through auxiliary outer pipe J§. It will thus be
perc~ved that !n~dent to the operation .of the
pump a par~al vacuum will be maintained within
the well tube and thereby as~st’ the pump to ~0
sustain d~ivery of water through decreasing the
"draw down" range of the water level within the
w~l tube.

The w~l tube ~ indicated as having an im-
perforate wall with the lower end open to admit ~5
water from the immediately con~guous area. A
we~ tube having apertures in selected sec~ons
can be subst~uted or in~uded according to judg-
ment. It will also be obvious that other change~
such as the employment of a reciprocating type 40
of pump, can be made without departing from
the spi~t of my inven~on.

Having thus described my invention, what I
~aim and desire to secure by Letters Patent is:

1. An apparatus for ~eva~ng ~quids from a 45
lower lev~ to a higher level, comprising a casing
in which is disposed a pump tube; a pumping
device communicating with said tube; a de,very
duct leading from said pumping device; said cas,
ing being sealed at its upper end to form a chain- ~0
bet therein closed against ingress of the atmos-
phere; and means activated by said device to
establ~h and maintain a par~aI vacuum in said
chamber.

~ Au apparatus for eleva~ng ~quids from a ¢~



2
lower level to a higher level, comprlsing a cas-
ing in which is disposed a pump tube; a pump-
ing device communicating with said tube; a de-
Hvery duct ~ading from said pumping device;
said casing b~ng sealed at its upper end to form
a chamber ther~n closed against ingress of the
atmosphere; and means to utile a porMon of
the water pumped by said Dumping device to es-
tabl~h and maintain a par~al vacuum in said

10 chamber.
3. An apparatus for eleva~ng Hquids from a

lower level to a higher level, compri~ng a caAng
in which is disposed a pump tube; a pumping
device communicating with said tube; a delivery

15 duct leading from said pumping device; said cas-
ing being sealed at ~s upper end to form a chain-

her ther~n closed against ingre~ of the atmos-
phere; and means to utilize water pumped by
said pumping device to establ~h and maint~n a
par~ai vacuum in said chambe~

4. An apparatus for ~evating ~quids from a 5
~wer ~v~ tO a higher level, comprising a ca~ng
in which is ~sposed a pump tube; a pumping
de~ce communicating with said tube; a delivery
duct ~ading ~om said pumping dev~e; s~d cas=
ing b~ng sea~d at its upper end to form a chain- 10
ber ther~n ~osed again~ ingress of the atmos-
phere; and an au~l~ry outlet pipe connected
to said d~ivery duct, said outlet p~e having an
exhau~er interposed therein, said exhauster be-
ing connec~d to said chamber by a pipe whereby 15
a par~ vacuum is effected in s~d chambe~

HAROI~D B. DAVIDSON.
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~is ~ve~ton r~ates to well pum~ng equ~-
ment, and more pa~ic~arly to appar~t~ for
aiding in rec~roc~n ~ su~er r~

Heret~or~ in re~ocation of a ~ng of rods
~ a w~, the~ is a ce~n ~ount of ~c~’
in such rods due to ~e Hq~d ~ ~e t~g exer~
lng a resting force on ~e r~s d~tng ~e down
s~ok~ ~ other word~ ~ ~e bosom of the
down stroke there ~ ~ sla~ in the rods and
~ere will be a certain amount of "~a~’ in the
up str~e before ac~ r~ng ~ the ~ston in
~e pump barrel co~ec~d to ~e b~tom of the
rods, thus showering ~e eflecMve stroke of the
pum~ ~e sla~ in ~e r~s will cause a "wh~’
ther~n, and cause ~i~’ of the rods and

eventide pNnNpMbreakage’o~ec~ of ~e prese~ ~venti~

are, t~re~r~ to pro~de mea~ t~ ~e bosom
of the well hole ~r exe~ing ~ward force on
the sucker rods to ke~ ~em e~en~d or
stretched ~ ~eir f~l capacity and to pro~de
a dev~e ~r this p~os~ ~m~e, r~a~v~y eco-
nomad, and opera~ng in an e~ent manne~

In accom~shing ~e ~d other objects of the
~ve~ I have prodded improved deta~s of
~ruc~re, ~e pr~e~ Corm of which is ill~-
tra~d in the accompan~ng ~awin~ wher~n:

~ 1 is a ve~tcal s~on~ ~ew of part of an
~I w~ eq~pped wi~ apparatus emb~ng the
features of my invention.

~ 2 is an e~ar~d ver~cal se~n~ ~ew
pa~ic~arly.fllustrating ~e pump and my appa-
r~us conne~ to the bottom there~ for hold-
~g the rods in extended ~s~on.

~ 3 is a cro~ecMon ~ken on ~e ~ne:~3,

Re~rrlng more in d~ail ~ ~e dining:
! de~gnates a ca~ng whl~ extends ~rough

~he bore hole of an oil w~l or the like from ~e
surface ~ ~e ear~ ~ ~e cap rock 2 ~ove ~e
pr~u~ng ~ation and sh~ hole ~. 4 de~g-
nates a tubing which exten~ t~ou~ ~e ca~ng
~om a p~nt ~ght~ a~ve ~e top thereoL to
ne~ ~e ~om ~ said casing.

A st~ng ~ su~er to& ! is adap~d to r~ro~
care ~ ~e tub~g ha~ng a p~p ~ connected to
the bosom ~ the ~b~ ~e top ~ ~e ~ng
of rods is connected to ~e usual p~sh rod ~
ex~n~ng ~rough a st~ng box $ and connected
to the usu~ pump~g Jack 9. ~e pump con-
nected to ~e lower end ~ ~e ~b~g may be ~
conven~on~ form compri~ng a barrel !~, stand-
ing valve ! !, and ball v~ve ~.

The foreg~ng ~ conventional appar~ form=
ing no part of t~ present ~ve~n.

2~2~848

~c~e ~ S~t~ To~awa, O~.

AppHca~on ~rch 1~ ~ Se~ No. ~

10 C~. (CL ~1~)

~c~ ~ove ~e s~ce ~ ~e ~o~d I pref- ¯
era~y prov~e a rese~r !3 cont~ng a supply¯
of fluid !4. ~e rese~r h~ a ~pe !§ ~a~ng
to the casing ! and is co~ected thereto ~lgh~y

~ below the s~ce of the ground as ~c~ed at
!6, ~ 1. ~g ~om the ~pe !§ ~ thepump
!~ is a p~e I$, and’~a~ng from the pump !T
back to the reserver ! ~ is a ~pe ! ~. ~e p~e ! ~
~so prodded ~ a v~ve ~0 ha~ng an operat-

10 ing ~ver or arm ~ ! adapted ~ ~ o~ra~d by ~gs
22 and ~ on ~e polish rod ~ as later described.

Locked ~g~ ~ove ~e cap lock ~ I pref-
eraMy pro~de a packer ~ ~tween the ca~ng and
tub~g for preve~g Hq~d from pa~ing ~rom

15 ~e~ace ~S ~o~d the t~g inside ~e casing
from ente~ng the ca~ng below the packeL ~e
packer may ~ of any conven~on~ form but I
pro~de a c~cum~renM~ flange ~ at the top ~
the packer ~te~al wit~ ~e tub~g 4 and the

20 b~tom ~ere~ being int~ral ~ a c~ar ~ for
connec~ng two sections ~ ~e tub~g ~ ~e screw
t~ea& (not numbere~. ~e collar ~ is of 
~ze to extend su~nMally to the inner wall of
the ca~n~ as ~c~ed at ~$. I pro~de a pack-

25 ing or the ~ke 29 w~ch may ~ ~ rubber or other
su~a~e material ~tween the enlarged posen ~
the co~ar ~1 .and flange ~6 for effec~v~y se~g
the packer ~ the c~ ~e lower potion of
~e c~lar ~ is ~o~d ~ an ~rn~ screw

30 threaded hub ~ adapted to receive a ~ston
~amber ~ ! conne~.~ ~e ~om ~ ~e pac~
Adapted to re~procate wi~ ~e cham~r 3! is
a ~on ~ ha~ng a rod Z~ attached to ~e upper

~ end there~ and extending ~rou~ a cen~ ~re
35 ope~ng ~ in ~e packer ~4.

Connected to the sucker rods § is a yoke ~§
ada~ to re~proc~e in the pump barrel upon
rec~roca~on of s~d rods. ~e lower end of ~e
yoke is connected to ~e up~r end of the ~on

40 rod ~3 as ~c~ed ~ ~$, ~ 2. i~e the upper
end of the yoke may be a~ach~ to the sucker
rods in any s~Me manne~ I have here sho~
the yo~ as b~ng ~r~y bored and prodded
with screw ~rea~ adapted to engage with a

45 screw ~readed ~eeve Z~ on the sucker rods. ~e
up~r end ~ ~e ~on rod ~ pro~d ~ screw
t~ea~ ada~ed to engage @ith the lower end
of the yoke and be ~en~ ~er~o by a lock nut
~. ~e pis~n rod may be se~ed ~ the packer ~

50 any suitable manner but here sho~ to be a
busing 39 prodded ~th r~ber pacing 40 for

¯ preven~ng the flow of ~1 in the t~g through
the ~ston chambe~

The packer 24 is prodded ~th a p~r~y of
55 ~rts 4 ! ~a~ng to the c~nder chamber ~! for



passage of Hquid from around the tubing sup-
pIMd from the reservoir ! 3 to the lop of the piston
chamber 32 as indicated at 42. I also provide a
plurality of ports 43 in the collar 27 so that oH
may pass from the tubing below the packer to 5
the tubing above the packer and then on up
through the tubing and pipe 44 to a source of
supply above ground (not shown). -~ perforated
strainer or the ~ke 45 may be attached to the
lower end of the tu~ing ~ de,red, as indicated in 10
Fig. 1.

Opera,on of the apparatus constructed and
assembled as desc~bed ~ as follows:

W~h the valve 20 Hosed. the space ~§ between
the tubing and ca~ng ~ fil~d with fluid from the 15
reservoir ~3 by the pump ~7 through pipe ~9,
pipe ~8, and pipe ~§ Madlng to the ca~ng as
Hlustrated in Fig. 1. The pump 17 ~ operated by
a conven~onal motor 48 mounted on the base 47
of the pumping jack 9. Pumping of the w~l ~ 2~
started through re~procation of the rods by the
pumping Jack from a suitable source of .power
(not shown). Du~ng down stroke of the rods
the valve 2@ should be ~ose~ W~h the valve 2~
closed and the pump ~7 opera~n~ pressure WIll 25
be created in the fluid space 2§ between the tub-
ing and ca~nm and conHnued down stroke of the
rods will cause the fluid to flow through ports 4 !
in the packer 24 to the head of the piston cham-
ben the fluid pressure exerting a downward force ~0
on the piston to keep the rods in stretched po~-
~on and also cau~ng faster down stroke of the
rods. Du~ng th~ down ~troke the pump will
con~nue to force fluid from the reservoir to the
casing to provide su~ent force to the rods. S5
Just as the rods reach the bottom of the down
stroke the lug 22 on the p~h rod ~ will contact
the lever 2! to open valve ~ to a~ow fluid pres-
sure on the piston to be relieved and the fluid
will flow back to the reservoir ~3 on the up 40
stroke of the rods. Just as the rods reach the
~m~ of the up stroke the lug 23 on the polish
rod contacts the lever 2 ! to again close valve 2~
for again ~oMng the ~rcutt so that pressure
may be exerted again on the down stroke of the 45
rods.

While I have described the pressure means in
the reservoir as "fluid," ~ wH! be obvious that
any ~quid may be used, such as waten oil. air
or gas. ~0

It will be obvious that this apparatus will pro-
vide faster down stroke of the sucker rods so
that a faster pumping operation may be effected
as w~l as preven~ng "whip" of the rods due to
~ack caused by fluid pressure in the tubin~ ~

What I clam and desire to secure by Le~ers
Paten~ is:

1. In W~] pumping equipment of the character
desc~bed in~uding a st~ng of tubing and sucker
rods in said tubin~ a packer in said tubing near ~0
the bottom thereoL a cylinder connected to said
packeL a piston in said cylinder having a rod,
means connec~ng said p~ton rod to thelower end
of the sucker rods and means for supplying pres-
sure to said piston to maintain said rods in ~5.
stretched po~on and allow faster down stroke
of said rods. ’

2. In well pumping equipment of the char-
acter described invading a st~ng of tubing and
sucker rods in said tubin~ a packer in said tubing ?~
near the bottom thereof having ports therein
a c~inder connected to said packer, the top of
said cylinder connec~ng w~h s~d ports, a piston
in said cylinder having a rod, means connec~ng
said piston rod to the lower end of the sucker ~$

4
rods and means for suppling pressure to said
piston to m~nt~n s~d rods in ~retched po~on
and ~w fa~er down stroke of said rods.

3. In We~ pumping apparatus in~uding a cas-
in~ tubing in s~d ca~n~ a string of sucker rods
re~procab~ in said tubin~ a pump on the ~wer
end of said tubing having a piston connected
to said rods, a packer between said tubing and
ca~n~ a cylinder suspended from the lower end
of s~d packe~ a piston connected to said pump
piston and reclprocable in said cylindeL and
means for suppling ~quid to said cy~nder to
exert force on said cylinder to m~nt~n said
rods in stretched cond~ion.

4. In w~l pumping apparatus in~uding a cas-
ing, tubing in said ca~n~ a st~ng of sucker rods
re~procab~ in said tubin~ a pump on the lower
end of said tubing ha~ng a p~ton connected to
said rods, a packer between said tubing and cas-
ing, a cylinder suspended from the lower end of
said packeL a ~ston connected to said pump
piston and re~procab~ in said cy~nder, means
for suppling ~quid to s~d cyl~nderto exert force
on said cylinder to m~ntain said rods in stretched
condi~on, and means for r~ea~ng s~d pressure
on up stroke of said rods.

5. In we~ pumping apparatus including a cas-
ing, tu~ng in said ca~ng, a st~ng of sucker rods
remprocable in s~d tubin~ a pump on the ~wer
end of said lubing ha~ng a piton connected with
said rods, a packer between s~d tubing and cas-
ing at the ~wer end of said pump, a cy~nder
suspended ~om the lower end of said packe~ a
piston connected to said pump piston and recipro-
cab~ in said cylinder, and means for suppling
l~uid to s~d cy~nder to exert force on s~d cylin-
der to m~nt~n said rods in stretched cond~ion,
means for ~ea~ng said pressure on up ~roke
of the pump, and means in said packer for
passage of off therethrough to said pump.

6. In well pumping apparatus in~uding a cas-
ing, lubing in s~d ca~ng, a ~ring cf sucker rods
re~procab~ in said ruing, a pump on the lower
end of said tubing having a piston connec~d to

of said packeL a pisto~ connected to said pump
piton and re~proca~e in said cyHndeL a reser-
ver containing a supply Of ~quid; and means for
suppling ~quid to said cy~nder to exe~ force
on said pi~o~ to m~ntain said rods in stretched
cond~ion.

7. In w~l pum~ng apparatus including a cas-
ing, tubing in said ca~n~, a st~ng of sucker
rods ~e~procable in s~d tubin~ a pump on the
~wer end of S~d tu~ng ha~ng a piton con-
nected to said rods, a packer b~ween said tu~ng
snd ca~n~ a cylinder suspended from the ~wer
end of said packeL a piston connected to said
pump Sston and re~procab~ in said cylinder, a
reserver containing a supply of Hquid. means for
suppling ~quid to s~d cylinder to exer~ force
on said p~ton tom~nt~n said rods in stretched
condiMo~ and means r~ea~ng s~d pressure on
upstroke of s~d pump.

8. In wall pum~ng apparatus i~uding a cas-
ing, tubing in s~d casing, a st~ng of sucker rods
re~proca~e in said ruing, a pump on the lower
end of said tubing, a packer b~ween said tub-
ing and ca~ng ha~ng po~s therein, a c~inder
suspended from the lower end of s~d packer and
connecting with said ports, a p~ton connected
to said rods and re~proca~e in said c~indeL a
reserver contorting a supply of hq~d, and means
for supplying liquid to said cyhnder to exert force



on s~d piston on the down stroke of said pump.
9. In well pumping apparatus including a cas-

in~ tubing in said ca~n~ a ~ng of sucker rods
¯ reciprocab~ in s~d tubln~ a pump on the lower

end of s~d tubing, a picker between s~d tubing
and ca~n~ a cylinder suspended from the lower
end of said packer, said packer ha~ng ports con-
nec~ng with said cy~nde~ a piston connected
to s~d rods re~procab~ in said cyHnde~ a yoke
connecting said piston to said rods, a reservo~
containing a supply of ~quid, and means for sup-
plying ~quid to said cy~nder to exert force oR
said piston to maint~n said rods in stretched
condi~o~

10. In w~l pumping apparatus including a cas-
ing, tubing in said ca~n~ a st~ng of sucker rods
re~procable in said tubin~ a pump on the lower
end of said tubing, a-packer b~ween said tubing
and ca~n~ a cy~nder suspended from the lower

end of said packer, said packer ha~ng por~ con.
nec~ng with s~d cylinder, a piston connected t@
s~d rods and re~procable in said cy~nde~ a
~quid reserv~ in~uding a ~ne ~ading to said

~ ca~ng, means for .suppling ~quid to s~d c~-
inder to exert force on said cy~nder to m~ntain
said rods in stretched condi~on, and a va~e in
said line for releasing pressure on said piston on
upstroke of s~d pump.

10 ARCHIE G.. SMITH.
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8 ~a~ (5. ~3--3)

I
The invention relates generally to pumping ap-

paratus for use in wells and more par~cuiarly
co SUCh apparatus used in connection-with oil
We~S.

~n sm~l ~1 w~ where the off has to be re-
moved by pumping, a type of pumping apparatus
frequently employed composes a ca~ng extend-
i~g’ to the bottom of the well and having an
intake at ~s lower end which ~may compose a
slotted Or perforated pipe or a screen to prevent
solid material from b~ng drawn into the ap-
paratus or whi~a may open in case the adjacent
earth formatMn is sufli~en~y tigh~ Located in
the lower end of the caMng is a reciproca~ng
pump operated by a sucker rod extending up-
Wardly through the caMng and mechanic~ly
actuated above ground. Such mode of operation
~ ob~ously ineffi~enk

With wells of this characteL the sand or other
earth format~ns at the bosom of the wM1 may
become ~ogge~ through age, to such an extent
that the yield is too low to warrant further con-
~nued opera,on. The well must therefore e~her
be abandoned or cleaned. C~aning may be
effected by for~ng water, acids, or other fluid
into the sand formatMn to remove the ob~ruct-
ing material in the vi~nity of the lower end of
the casing and thus perm~ the oil to flow freM~

Heretofore, in so cleaning a well, the pump
~tmhh:~~ suckerfor carryingrOd is removed Mnce nOfluid reverse~ throughPr°~M°nthe

reciproca~ng pump, and a temporary pipe is
inserted in the casing to carry the ~eaning fluid
under pressure to the lower end thereoL After
t~e ~eaningp~pe ~s removedhas andbeenthec°mpleted’ thepump with temp°rarYi~ sucker

rod is reinserted. Ob~ous~ such a mode of
c~aning invokes con~der~ble expense, and in
many cases it is questionabM whether, when the
produc~on of the well at best is smML the ex-
pense is warranted.

The general object of the inventMn is there-
fore to provide novel pumping apparatus for a
well, with which the w~l may be readily main-
tained in a clean, free-flowing condi~on at rMa-
tively ~mall expens~

Another object ~ to provide novel pumping aP-
paratus for a well, through which fluid may be
reversely conducted to effect ~eaning of the in-
take of the apparatus as well as the sand forma-
~ons in the vi~nity of the intak~

A further object is to provide novel pumping
apparatus for ~ well wh~h includes a ~mer
for automat~a~y reversing the flow in the ap-
paratus at predetermined intervals to remove

2
~st~ to flow to and ~h ~e ~t~e
of ~e ~~.

SGH. ~a~ ~j~t is to provide ~v~ p~-
ing ~~ for an oil well ~ich may be

5 reve~e~ operated to produce a flow ~om ~ to
~e well the apparatus ~rm~ ~g ~e~d
to pump oil from the well b~ berg op~aMe
at ~e~rm~ed intervals to p~p ~l to ~e
w~l under pressure to effect ~eaning ef the in-

l0 t~e and ~e ~nd ~rm~ns in ~e vic~

A still ~ther object is to provide a ~el
me~od of m~nt~ning an ~ ~ a ~ ~ee-
flowing condiGon.

1~ Other objects and adva~ will b~ome ~-
par~t fr~ the f~ng desc~pGo~ ta~n in
~n w~h the ~o~~ ~, ~
whic~

~g~e 1 is a ve~ seeGonal vie~ parG~
~9 ~m~c, of a pum~ng app~ e~o~-

ing ~e-~ ~ ~n~n;
~g. 2 is a view s~lar ~ ~g. 1 but ~o~ng

a mo~fl~-~rm of ~t~, wi~ ~e par~ of
the ~t~ ~ po~Gon for ~o~ a ~rm~

~5 flow of off;
~g. 3 is a ~~y ~w ~ ~e m~

fled form ~ ~. 2 b~ ~h ~e parts in poM~
for produMng a r~ flow of M1; a~

~g. 4 is a view Mmflar to ~gs. 1 and 2b~
~o~ng a~er mottled form of app~a~

30 ~ ~e usual ~rm of ~~ ~ for

vialed, e~en~ng from ~e g~und level ~ ~e
b~tom ~*he ~l, such a caMngbeing shown at

35 I~ inbe ~osedby~g. 1. a~r|The upper! whflee~-Of~e~re~~e c~g m~con.

s~tutes ~ int~e ~2 embedded ~ ~e ~nd or
~ ~h.~rm~ ~om w~ch ~e off is ~-
tained and ~m~ be open if ~e a~
e~ ~rm~ is. s~y ~gh~ or ~ch

40 may c~ a slotted or p~r~ed ~ or

screen. In~e ~a~. ~e~ ~ isshown
in the f~m ~ screen. The ~ is drawn in-
warty throu~ the i~ake ~2 and forced uD-

lected as in a tank ~ ~.
~n-~e mode of :operationheretoforecommoniy

employe~ su~ pum~ng Continu~ indefl~tely,

80 and as a resuit ~ructions to flow ~ ~cur ~
the sand..~rma~on a~acent ~e i~ake and) if
~e intake is. _~ ~e form of a ~pe or screem
m~efi~__ . . _~11 collect on the exte~or ~ereof ~
such an.. . __ .exte~ ~at ~oduction ~ ~e w~ w~

~$ ~:Iow~red bel0w the point where ~!t~/operaGon



3
~ warrante~ At such gm~ ff the well ~ thought
to be capa~e cf con~nued produc~on, the wen
~ cleaned as descried above and opera,on ~
therea~er continued. The cost of such ~eaning
~ r~a~ve~ ~rge, however, and ~ the maximum 5
production of the w~l ~ sm~L such ~eardng is
net undertaken and t~e ~ell ~ abandone~

The ~ resent inven~on provides apparatus wh~h
maintains the intake and the surrouEding sand
forma~on in a clean free-flowing condition. Th~ l0
resu~ ~ attained by pe~odic interrup~on of the
normal flow wh~h causes the collection of ob-
~ructions, and effecting a reverse flow, prier-
ably of the off ~s~L through the apparatus so
that obs~uct~ns to flow inwardly through the 15
intake asw~l as in the sand formation are cleared
away and norm~ flow can therea~er be resumed.
While other ~quids than off coul~ of cours~ be
employed for the reverse flow, oil from the we~
i~elf ~ preferred since no prob~m of separa~on 20
is thereby invoked. The per~dic reversal oc-
curs at su~c~nfiy short in,ryes to prevent a
large accumulation or so~d~ying of ob~ructing
mater~l and the reverse flow may ther~ore be
m~ntained for a relativ~y ~hcrt period of ~me, 25
~aving the major por~on of time avaflab~ for
productive pumpin~

In the form of apparatus shown in Fig. 1 of
the drawings, I provide a pumping unit ind~ated
genera~y at 14 and compr~ing a motor |~ and 30
a pump | 6. Both of these are ~ a reversible type.
Thus, the motor may be of a weft known type
adapted to be reversely operated by reversal of
the connect~ns therefor, and the ~ump rosy be
of the gear type which is operable in oppo~te 35
d~ec~ons to produce opposite d~ec~ons o~ flow.
The motor and pump in the present instance are
constructed w~h proper dimen~on to perm~ thor
inser~on into the casing | fl, the unit being ~cated
adjacent the lower end thereof w~h space be- 40
tween the unit and the ca~ng and intake to pro-
~de an intake reservoir. The pump is provided
w~h an opening indicated at |], which norm~
serves as an intake through which off is drawn .
from the reservoim The off d~ered by the pump 45
during norm~ flow ~ carried upwardly through a
d~ery pipe 2fl which may extend through the
cover | | and to the tank | 3. A packer ~ ~ may be
placed in the ~wer part of the casing |~ a short
d~tance above the pump uni~ segregating the 50
intake reservoir ~om the upper por~on of the
ca~ng so that a decreased pressure may be in-
duced in the reservoir by the pump to draw off
from the surrounding earth fcrmaticn inwardly
through the intake |2. The w~ing connec~ons 55
for the motor |§, indicated at 22, may extend
upwardly to the ground level in the space be-
tween the de,very p~e ~8 and the w~l cf the
ca~ng for connection with a source of current

(n~tbviou~Sh y,°Wn)"continued opera,on cf the pumping 
un~ in a d~ec~on lo draw off inward~ through
the intake ~2 will result in dogging of the earth
forma~on in the vicinity thereof and of the open-
ings in the screen, ff that form of intake is em- 65
ploye~ by mater~l from the surrounding area.
However, reversal of flow, par~cu~y if the re-
verse flow is under pressure, w21 clear away such
obstructions and reestabhsh cond~ions su~able
for free inward flow. Thus, by operating the rooter 70
~ and pump |~ in the reverse d~ec~on from
that required ~0 produce lhe norm~ flow, ~1
from the tank ~ may be drawn downwardly
through the pipe 28 and forced under pressure
into the reservo~ space below the packer ~. 75
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Such packer being adjacent the lower end of the
ca~ng perm,s a rapid building up of pressure
~n the re~e~v~ depending upon the ex~nt of
~og~n~ and the ~I will be forced outwardly
through the intake to remove the obstrucGons
therefrom. The revers~ of the motor and pump
may be easily effected by suitable sw~ching
means in the w~ing connections 2~ at the ground
level

The maintenance of a free-flowing condi~on
for the well is better attained if the revers~ of
flow ~ effected periodically and at r~t~y ~hort
interva~ of time. WhMe the apparatus may of
course be controlled manually to attain th~ re-
sul~ ~ is preferably con~oHed by an automatic
Gming device indicated diagrammaGc~ly at ~$.
The timing doyle X~ includes sw~ch means for
effecting a current reverssl at predetermined in-
terval~ the reversal being m~ntained for the de-
s~ed period of Gme. The time of reverse oper-
at~n may be ~onsidersb~ ~ss than the ~me dur-
ing which normal operaGon occurs so that the
m~or portion of time ~ spent in productive op-
eraGon, the flow during such pe~od b~ng main-
tained at a high rate because of the riddance of
any substanGal ~ogging.

In the modified form of apparatus shown in
F~ 2 and 3, the pumping un~ ~ generally the
~ame as that shown ~n Fi~ 1, but fn this in~ance
the motor and pump are operated constantly in
the same direction and a valve meana indicated
gener~ly at ~, ~ provided for reversing the
flow. Thus, I provide a motor ~| and pump SR,
both of which may be adapted only for one di-
recGon of operation. The valve means $9 ~
preferably mounted above the pump ~ and corn-
pries a valve body ~$ having a central verGcaHy
extending valve chamber $~ in wh~h a valve
member $~ ~ shdably mounted. The valve mem-
ber ~§ in th~ instance ~ of the spo~ type and
has an intermediate sec~on $~ Of reduced di-
ametem

The valve body 3~ ~ provided with an intake
port 4~ communicating w~h the reserver space
in the lower end of the casing and with the
valve chamber $~. During normalflow, oil enters
through the intake port ~, passes through the
~wer end of chamber ~ and then through a
passage ~ to the pum~ as indicated by the ar-
rows in Fi~ 2.

l~-om the pum~ off ~ d~ered into a passage
42 carting ~ to the potion of the chamber ~4
where the reduced por~on ~6 ~ then ~cate~
From th~ por~on of the chamber 34, the off ~
carried through a passage ~ around the upper
end of the member ~ and d~charged into a de-
livery pipe ~ preferably aligned with valve cham-
ber 34 and communicating at i~ upper end with
a tank ~ To actuate the valve member ~, a
rod 46 is connected to the upper end thereof and
extends upwardly through the pipe 4~ to the
ground level.

For reverse flow, the valve member 3~ ~ adapt-
ed to be shifted downwardly lo the po~on shown
in Fi~ 3. In th~ po~on, w~h the pump operat-
ing in the same direc~on, off is drawn down-
wardly from the pipe ~4 through a passage ~ in
the va~e body 33 and ~ de~vered by the pump
into the passage 42. Because of the ~cat~n of
the reduced pdr~on ~6 of the valve member ~,
~1 will pass from the passage 42 transversely
through the chamber ~4 and to an outlet port ~1
for d~charge under procure into the reservoir
space in the ~wer end of the ca~n~

To s~i~ the valve member ~ bet~veen i~ two



~ons-~ ~ve, Me v~e rod 4G m~
be provided wiM shi~g means indicated dia~
~~ at 52. The ~ m~ns ~-may
be,~ ~ m~ ~o~ ~ ~ ~m~c
c~l ~ a ~m~g de~ce indicated at 5~ off or

~ m~ ~ ~ ~ ~od~e a ~ fl~
~g ~ i~a~ ~h t~ ~ ~ Me
~wer end ~ the c~g and for~ng ~ u~a~
~ Me t~k ~5, and may be ~ed by shifGng
~ ~ m~ 35 ~ cause a flow ~om Me~
~M Me off forced ~er pressure by the pump
t~o Me r~e~r spa~ ~ the ~wer end of Me
ca~ ~d ou~d~ M~ugh Me intake ~ re-
take ~o~ M~m.

The ~o~ shown ~ ~g. 4 ~z~ a ~-
~e pump u~t ~~ ~mfl~ to ~
h~e~ em~oyed but mo~fled to prov~e for

~m~ a cap ~0 ~c~d in the lower end of
Me ca~ng or cy~nder. ~he cap ~ ~ prodded
w~ a ~ur~iW of por~ 6~ ada~ to be ~osed
~a ~ actuated d~c valve 62. Located above

c~ m Mec~ ~s~g ~ a ~onr~ 54
~g upwar~y through ~ cas~g to the
g~und 1~ for connec~on with a so~ce of pow-
~ (~t ~own). The pis~n ~3 is p~v~ed w~h
a~r~ of ports ~5 adapted to be closed by a
~g ~a~d ~ v~ ~.

~ Me n~m~ a~n ~ this u~t ~ ~e a
flow of off from the well ~o the tan~ ~m~g

u~d ~m~t ~ Me ~on ~es a s~-
t~n ~f~ng ~e spring valve G2 and drawing off
i~ Mm~h Me ~m~ at the ~wer end of

~o ~s~e ~n the cap ~ and piston 6~.
On ~e down stroke of ~e p~m valve ~2 clos~
~d Me off in Me ~ace between the cap ~d ~s-
ton ~ ~ed upwar~F M~u~ the por~ ~ ~
Me p~ton to Nft the valve 6~ and Me~e ~ to
~e space above the pRton. On Me next up
s~ok~ the off above Me ~on ~ ~fted ~ Me
c~ since the valve ~ ~ Men ~ose~ and
~ off ~ ~n into Me spa~e b~ow the p~ton~
~er a ~ber of s~ok~, the cy~nder M~ be-
c~es fi~ed ~d ~e off ~ forced ~y from
Me ~p M~f M~ugh a pipe 6] to a tank ~.

The foregoing s~e is arranged to pro~de
~r reverse flow ~ eft from the tank 58
may be f~ced ~y through Me intake at
the ~wer end of the cy~ndem To th~ end, the
p~ton rod 64 ~ made ~ub~ and ~ ~o~d
w~ ~an~e~e ~t~ ]~ ~ a po~t a~ent
but a~ Me ~ston ~, thus p~d~g co~u-
~c~n between Me in~r~r of the ~ston red
and the interior of t~ ~s~g or c~d~. ~e
~on ~d extends downwardly through the cap
~ ~ ~ ~ ~ M~y ~d ~s ~we~end
o~s ~o the space wi~in the screen. MouSed
w~h~ Me p~ton.rod is a fl~hing valve ]~ for
~n~g the ~w .through the apertures ]~.
~ Me ~t instance, the valve ~ i~ c~-
shaped and ~ ~ w~h ~r~ apertures ]2
adapted to be moved ~to and out of reg~tra~on
wi~ ~e ~s ]9, as by rotation. To rotate
Me va~ ] ~, a rod ]~ is connected thereto, which
~n~ u~ through ~e ~ston ~d to the
~o~d ~.

In op~ ff Me obs~u~ns ~og~ng the
i~ake can be ~mo~d by an off pressure equM
to Me head due to the c~umn of off in ~e c~-
tier and the tank ~8, then the valve ]~ ~ m~d
~ M~n ~e ~s ]0 and ~2, and ~e off will

6

outwar~y ther,ethrough ~ ~mcve ob~ruc~ons:
~ therefrom. The pressure of the off m~y be suffi-

~ent ~ ~ the dRc v~ve ~ but d~c v~e ~
will ~m~n ~ate~ since substanti~ly the~same:
p~u~ ~ill be applied to the ~p as ~ ,the bo£~
~m thereoL

10 In the present form, means may also be pro-
vided for creaGng a~reverse flow of even greater
pr~sure than the head prov~ed by. the.casing
and ~he ~ank, To th~ en~ the pipe ~] ~ading
to the tank 55 is prodded with a shut-off valve

15 ]4. Connected to the tank is a pr~surepump ]5
adapted to ~scharge ~1 under pressure into tha
upper end of the casing when the shut-off valvs
~4 is closed. Thus a greater pressure can be built
up wiMin £he ca~ng than that provided by the

~0 co~mn of off in the ca~ng and tan~ so that
thorough flushing of the intake canbe accom-
~he~ The ~pparatus illus~ated in this figure
may of course be prov~ed with means for auto~
matically effecGng the reversal ~ flow. Thus ~

25 ~ming device may be provided for au~matical~
~opping the re~proca~on of the piton and then
opening the flushing valve ] 1. ~o~ng the shut-
off valve ~4 and starGng the pump_]~. As in the
case of the other ~rm~ such reve~ may be

S0 continued for a ~hcrt ~eriod of ~me_and then
the norm~ flow resumed.

I ~m:
1. Pum~ng apparatus foran ,oil~w~Lcompris.

inga ca~ng adapted to extend from the ground
35 level ~ the bottom .of the well and ha~ng an

intake at ~s ~wer en~ and a pump unitmounted
~Jn s~d casing a~acent the ~wer end thereof and
b~ng normally operable to crea~ a flow-ofo~
drawn through said intake into the low~ end of

40 s~d ca~ng and delivered upwar~y through s~d
ca~ng ~ the ground ~vel, s~d unit ha~nga p~e
exerting upwar~y Mrough s~d ca~n~ and
valve means shiftably moun~d a~acent the
~wer end of s~d ca~ng ~ pro~de ~r revere

45 ~ow through said uni~ said va~e means hav,
mg an opera~ng member extending ~pwardly
through s~d ~pe ~ the ground level.

2. Pum~ng apparatus ior an o~ well compos-
ing a casing adapted ~ ex~nd ~om the ground
lev~ ~ the b~m of the we~nd ha~ng ,an,
~mke at ~s ~wer en~ a pump unit moun~ed
in the lower end of said ca~ng :comprising _~
m~or, a ~pum~ a va~e member -controlling the
inl~ and delivery-of ~aid pum~ a~d a deliv~y

~5 ~pe extending ~om s~d valve-member ~ t~e
ground .level, s~d unit b~ng normally adapted.
to draw off inwar~y through said-intake and
de~ver ~ upwm’~y through said ~pe, and means
for shif~ng said valve/means to cause said pump

60
unit to dr~w off downwardly through said ~Pe.
and force ~ outward~ through said intake ~o
~move ob~ru~ns th~rom.

3. Pum~ng apparatus ~r sn oil ~eH compri~
ing a ca~ng adapted to ex~nd from the ground

65
lev~ to the b~m of the w~l and having-a~
intake at its ~w~ end, and a pump unit mounted
in the lower end of said ca~ng comprising a
m~or, a rotary pump driven by said m~or, a
de,very pipe exerting to the ground level shift-

70 able valve means connected to said delivery ~pe
and to s~d pump and adapted when in one po~-
~on to cause said pump to draw off through said
intake and force it upwar~y through said ~pe
and in another po~on to cause said pump to

75 draw ~1 downwar~y through said p~e and force



7
it outwardly through said intake to ~emove ob-
~rucGons therefrom, and a va~e opera~ng rod
extending upwardly through said pipe to the
ground level

4. Pumping apparatus for an oil well compos-
ing a casing adapted to extend from the ground
~v~ to the bottom of the well and ha~ng an
intake at its lower end, and a pump unit mounted
in the ~wer end of said ~ ca~ng and having a
de.very pipe extending upwardly through said
casing to the ground level s~d pump comprising
a moto~ a ro~ary pump driven by s~d motor, and
valve means comp~ng a valve ca~ng ha~ng a
valve chamber a~gned with s~d pipe and intake
and outlet passagea a valve member ~idably
mounted in said chamber and adapted when in
one position to cause said pump to draw oil in-
wardly through said intake and force ~ upwardly
Zrom said pipe and in another pos~ion to draw
off downwardly through said pipe and force it
outwardly through s~d intake to remove obstruc-
Gons.~herefrom, and a rod extending upwardly
from~ s~d valve member through said pipe for
shifGng said member from one po~on to the
otheL

5. Pumping apparatus for an oil well compr~-
ing a casing adapted to extend from the ground
lev~ to the bosom of the well and having an in-
take at ~s lower end, a pump unit mounted in
the lower end of said ca~ng and including a pis-
ton re~procab~ in said ca~ng, a piton rod ex-
~nding upwardly to the ground level said unit
b~ng normally operable to draw oil inwardly
through said intake and force it upwardly
ttu’ough said casing to the ground level said
piton rod being tubular and ha~ng an aperture
located above said piston providing commun~a-
~onto the rod from the interior of said ca~ng,
and a shiftab~ valve for ~osing said aperture
during norm~ opera.on of said unit, and means
for forcing oil from the ground lev~ through
said ca~ng and said p~ton rod, when said valve
is shined, into the lower end of said ca~ng and
thence outwardly through said intake to remove
obst~uc~ons therefrom.
~ 6/Pumping apparatus for an oil well compos-

ing a ca~ng adapted to extend from the ground
level£o the bottom of ~he well and having an in-
tak~ at its lower en~ a tank at the ground level,
a piston pump mounted in the lower end of said
ca~ng and norm~ly operab~ to draw oil in-
wardly through said intake and force it up-
wardly through said ca~ng to said tank, said
pump including a tubular piston rod communi-
cating at its lower end with the lower end of said
casing below said unit and having an opening ~6
the upper part of the casing above said uni~ and
a flushing valve controlling said openin~ a shut-
off valve ~or con~o~ing communica~on between
said casing and said tank, and a pump for de-
~ve~ng ~1 under pressure from said tank through
said ca~ng and said piton, when said shut-off
valve is closed and said flushing valve is open. to
the lower end of said casing to force it outwardly

8
though said ~ke ~ remo~ ~~s ~ere-
from.

7. Pm~g ~~ for an oil w~l ~-
ing a caMng adapted to extend from the grou~

5 level to the b~m of the well ~d ha~ng an
int~e at its lower en~ a tank connected to the
upper end and provided with a shut-off valve, a
pump unit comp~ng a ported cap fixed in the
~wer ~d of said ca~ng and having a ~ring-

10 operated valve for clo~ng the ports ~L a
po~ed Ngon moaned in the low~ end of said
caang and having a ~ring-op~ed valve for
c~ng the ports th~L a ~ular Nston rod
~~ to said p~ton and ex~nding ~om the

15 upper end of said ca~ng downwardly through
said ~p ~th its lower end opt, said Nston rod
having ~r~ apertures above said Ngo~ a
flushing valve moun~d in said Nston rod for
o~ning ~d ~o~ng s~d aper~r~ and closing

20 said Nston rod above said ap~a and an op~
eraGng rod for said fishing valve extending up~
wardly thigh said Nston rod, and a pressure
pump connected to the upper end of said ca~
for ~~ oil from said tank to said casing,

25 when said shut-off valve is closed and said flush-
ing valve is open, whereby said off passes thm~h
the lower end of said Nston rod into the lower
end of said casing baow said cap and ~ force~
~dly through said intake to remo~ ob~

30 ~~ theism.
8. PumNng apparatus for an oil we~ ~mpN~

ing a casing adapted ~ ~t~d from the gro~d
l~el to the b~m ~ ~e w~l and ha%rig an in-
take at its ]ow~ end, and a pu~ unit m~

35 in the lower end of said ~s~g, and ha~ng a de-
l~ery pipe e~end~g upw~y through said cas-

¯ ing ~ the ground level, ~d pump unit ~m~.
~g a m~, a rotary pump driven by said motor
and having an inlet and an oufleE anti.give

40 means ~mpNang a casing h~ing a ~a~
~m~~ w~ the caang intake and with
the d~ery p~e and also with ~e i~et and
outlet of said means, and a s~ga~e v~ve mem-
b~ in said chamb~ adapted in one po~on to-
connect the ~mp inlet wi~ ca~ng ~take and

45 to ~v the pump ouM~ w~h the ~H~ ~pe.
and in another posiMon to ~n~ the ~ in-
let with the delivery p~e and the p~p outer
to the casing i~e to pump off under ~
i~o the ca~ng intake to Rear obs~u~ns there-
from.
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[57 ] ABSTRACT

A se~g means to be em~oyed to seal a w~! sect~n
of a dee~we~ ~ ~sc~sed. S~d sefl~g means ~
~rmed by a se~ cardeL solida~ of the upper end of
the pump; an outer sefl~g e~mem carded by sa~
carder and coveting t~s ~Re~ O-ring means at sa~
ca~ie~ an dasfic sefl cou~ed to s~d omer sefl~g e~
emem; all of ~ese consti~fing a ~wer end sefl; and
an upper end se~ of resil~nt nature, and formed by
the same demems as the ~wer one. S~d sefl~g
means are s~mNe to se~ and ~ate s~d w~i section
~ order t~s to be used as the d~charge conduc~r ~r
s~d well.

7 Claim~ 2 Draw~g ~gures
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1
SEALING MEANS FOR DEE~WELL

BACKGROUND OF THE INVENTION

1. Field of the Invent~n
This invention relates to deep-w~ls. More particu-

larly it re~ to a means for sealing a wNI section of
said well in order to avoid the need of a ~ghly-costly
discharge cafng string.

2. The Prior An
Recently a sygem has been deve~ped by means of

which the ~scharge cafng gNng of a deep-well pump
can be dispensed with, by providing for the seNing of
a posen of the wall, so as this can be used as the dis
charge conduct for the well. The ~Ns capaNe of b~ng
used in said ap~ation, must be provided with certain
req~remen~, e.g. they must effective~ ~olate the wNl
potion of the w~l to be em~oyed as the ~scharge cas-
ing, whereby they must be capable of egaNis~ng a
firm and tight conm~ with s~d wN1, i~espe~e of the 20
unevenness or nonu~form~es of sNd wNl. Likew~
when using together with the upper portion of the
pump, they must be per~ct~ tight, so as constitute re-
Nly a seal aging any leakage of fluid and, fu~her-
more, must be capable of supporting the we~ht of the 25
water column formed on s~d seN, and wRhgand the
stre~ thus impaled without b~a~ng or otherwise de-
gro~ng the shape and con~tion of s~d seN.

CROSS-REFERENCE TO RELATED APPLICATION 30

Th~ ~vention is partially ~el~ed to the ~vention of
the U.S. Pat. copen~ng ap~ation Ser. No. 439,041
filed 9oncur~ntly herewRh ~ the name cf the same in-
ventor, and entitled "A System of Suppressing the Dis-
charge Cafng String in Deep-Well Ve~ic~ Pumps," 35
the ~sc~sure of w~ch is incorpor~ed he~ by re~
ence.

SUMMARY OF THE INVENTION

The in~ant ~vention dens wRh seN~g means to be 40
em~oyed with the sygem of the above re~ed to U.S.
ap~ation, as the top sen and the lower sen of the
well, so as to isolate a wall section. Therefore, the in-
vention pro~des seN~g means and a supporting means

45therefor in order to re~brce s~d ~eN~g means to pro-
vide for the m~ntai~ng of a good seN, even when the
maximum we~ht cf fluid ~ gra¼tat~g on s~d se~.

BRIEF DESCRIPTION OF DRAWINGS
50FIG. 1 is a sectional view of a deep-we~ pump, ca~y-

ing the seal of this invention; and
FIG. 2 is a partially sectional ~ew, mag~fied, show-

ing the seal of this ~vention as em~oyed in the pump
depicted in FIG. L

55
DESCRIPTION OF THE PREFERRED

EMBODIMENTS

In general, this invention pro~des, at the same time,
a highly effective seNing means for the ~wer pan of

60the string of a deep-we~ pump, and the seNing means
for the top thereo~ su~able to connect the fluid ex-
tracting conduct to the wall of the well, in a t~h~way;
a coupling sys~m of s~d sen to sa~ pump, and a cou-
~g sygem ofs~d sen to the w~ead, so as s~d sets

65
can m~n~ the seNing capa~ thereof irrespective
of the s~esses imposed thereon by the w~ght of the
fluid column.

3,891,031
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Thus, in FIG. 1 a pump 10 is shown confsting of a
motor ~2, supposed on the wellhead 1~ wherNn the~
is also a discharge mouth 16, in fl~d-commun~ation
with the ~side of the well. From said motor 12, a tub-

5 ~g gring pr~ec~ consisting of a supporting sheath 20,
infde which there is a shaR 22 ~ansmRting the power
~om motor 12 to a pump 2~ by means of which the
fluM of the well will be suctioned at the suction end 26.
On the other fide, the Wellhead 14 is arranged to cover

10 |he w~M~ formed by a ~rcMar wNl 18, imperme~
ble in a grade enough to be emNoyed ~ lieu of the cub
rent discharge cafng gring.

Accor~ng to the ~ac~ngs of the above identified
application, a top seahng means (not shown) is pro-

15 vided, so as to reduce the opening of the weHhMe, at
the top end thereo~ to jug an opening co~esponding
to the s~e of the pa~ing conduct loca~d at the well-
head (not shown) and in direct commun~ation with
the discharge mouth 1~ in order sNd pumped fluid
~om the well goes through th~ only exit through sa~
conduct and mouth. L~ewN~ a lower end is prov~ed,
identified generN~ by numeral 50, and a~anged to
limit by the lower end, the wNl of the well in a point

co~esponding to the uppermog edge of sNd pump 2~
NI in a manner most c~arly shown in FIG. 2.

Re~rring to FIG. 2, a pump 24 N supposed ~om a
gring formed by sa~ sheath 20 carrying in~rnNly a
shaR 22 supposed therNnto by bearing 23. The upper
end of s~d pump 24 is orovided wRh a seN~arrier 30,
sohdary and firm~ con~ec~d to sNd pump 24, and a~

ranged to carry a Nurali~ of sets of the O-ring type
32, 34, 36 and 38, carried in suRable slots in the exte-
rior of s~d sen cartier 30. The upper end 3~ of sNd
cartier is rounded in order to make easy the introduc-
t~n of sNd carrier witNn ~he outer sen or outer seN~g
dev~e 4~.

SNd outer sen 40, shown in the pre~edembodg

ment as a c~dricN seN, can be contac~d with the e~
tenor of sNd carrier 30, by means of sNd Nurali~ of
O-tings 32-38 and is prodded wRh the lower end
thereof 42 internN~ rounded, in order to make easy
also the couphng with sNd potion. At a ce~Nn dN-
tance ~om the upper end; sNd cylindricN sen 40 has
an ou~r peripherN land 44, ex~n~ng ~ametrically
outwar~

S~d land 44 is prov~ed with suRable holes so as to
Nlow the pass ther~hrough of a threaded ~wer end of
a co~espond~g NurNi~ of suppo~s, e.g., canes, rods
or beams, ~entified by numerN 2~ affixed in Nace by
means of nu~ and coun~rnu~ 4~ 48, and thereby the
c~indricN sen 40 is supposed on sNd supporting
means. SNd suppo~s 28, as shown ~ FIG. 1, run until
the wd~ead 1~ wher~n they are fagened by s~taNe
means, in order that sNd sen 40 remNns pen~ng ~om
sa~ weHhea&

SNd land 44 Nso serves as a couN~g means between
a peripherN resil~nt sen 58, disposed to be coupled
seN~Ny to sNd land 44, and fa~ened by means of a
coun~rnut 48 to the respective support, ~ order to rub
ther graighten the coupling the~of. The m~etiN ~om
which sNd sen 58 N made, the shape of w~ch has been
shown as a prefe~ed embo~ment is outward~ flared,
with a sinus shape, must be reliant enough to bear
firmly aging the wNl 18 but, at the same time, mug
have enough grength to suppo~ the we~ht of the flu~
cMumn formed during the pump~g ef lhe flu~ ~om
the boRom of the well, above the c~d~cN sen 40, to
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the dNcharge mouth 16 (FIG. 1). As will be easily un-
der~oo~ the degree of said bearing of the seal 58
agNn~ the wNl 18 wH1 mcrease as a response to the
we~ht of the fluid supposed as a co~mn above said
seN; and this fact will increase the seN~g action.

Therefore, on the one side, sNd O~g sets 32-38
make a fight jNnt between sNd c~indricN seal 40 and
sNd carrier 30; and on the other s~e, s~d ela~ seal
58 makes a t~ht jolt between sNd pl~form 44 and
sMd wall 18. Fu~hermore, sNd suppo~s 28 prevent
sNd sen assemMy ~om coming out of place when sup-
pored by s~d c~dficN sen and. therefor, wilh the
reNl~nt sen connected to sNd land, by sa~ suppo~s
~om the wellhead, as above discussed.

Although the ~vention has been described with re~
erence to a pump of the so~N~d w~e~or oil-
lubrica~d deep-weH pumps, it can be unde~tood th~
this ~vent~n Nso can be app~ed to other types of
pumps, such as those of the underw~er elec~ic motor
type, whre~, due to i~ ~fferent cons~uction, makes
necessary sight mo~ficafions ~ order to apply this in-
vention to sNd sy~ems; but the mo~ficafions and
changes are well within the spirit and scope of the in-
vention.

R wiH be obvious that changes and mo~fications can
~e mnde relating the above ~scussed; therefore, any of
the herein po~d out mu~ be considered not as limi-
tafive but as Hlustrative only, ~nce the only lim~s are
those imposed by the flue spidt ofthe annexed dNms.

What is c~imed is:
1. In a sealing means for a wNl of a deep-w~l, a well

head, a pump defice having an upper end, the seN~g
means b~ng su~a~e to connect the wNl in a tight man-
ner to the upper end of the pump de~c~ a supposing
~dng supporting the pump device;

a sen carrier means solidarily coupled to the upper
end of sNd pump de~ce and ~ flu~-flow relation-
sh~ w~h the interior thereo~

an outer seN~g defice arranged to cover s~d carrier

4
means:

a ~ur~i~ of O-~ng seNs carried by said carrier
means;

sNd O-tings b~ng ~sposed to make a tight j~nt be-
5 tween s~d carrier means and sNd ou~r seNing de-

vice;
an e~stic sealing de~ce cou~ed to sNd outer seN~g

device, being d~posed to extend ~om the latter to-
ward the wNl of the well. and uniting in a tight

10 manner s~d outer se~g device and sa~ w~l; and

e~M~ seNing means located at the uppermo~ point
of the well; whereby a section of the wNl inte~
posed between sNd elastic seN~g means and the
wel~ead is ~o~d from the bosom of the well

15 and ~sposed to be emp~yed as a discharge casing.

2. Sealing means according to clNm 1, wherNn s~d
outer seNing de~ce is a c~indricN rigid seal.

3, SeN~g means according to clNm 1, wherNn sNd
outer seNing device is formed with an ou~r peripherN

20 land, extending normN to sNd seN~g device; and with

sa~ elastic sealing de~ce being connected thereto.
4, SeN~g means according to clam 1, where~ sa~

elastic seN~g device comprises a pluralRy of flared re-
Plant sets.

25
5, SeN~g means according to clNm 1, wher~n sup-

po~ means are profided supporung sNd ou~r seN~g
dev~e ~dependently from sNd pump device and sNd
sen carrier mean~

30 6. SeN~g means according to clam 5, wher~n s~d
ou~r seNing de~ce is a c~dficN seN; sNd suppo~
means are constituted by a ~urNi~ of rods connected
to sNd c~dricN seN.

Z SeN~g means according to clam G wher~n sNd

35 c~indricN sen includes a land; the coupfing of sa~
suppo~ means ~ effec~d through h~es prov~ed at lhe
land of s~d c~dricN seN, and by the use of suRable
fa~e~ng ~ements.

40
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~a~ ~~~ ~ Sm~h
Anom~ A~nL ~ ~--~ ~ew~L K~ &

~RA~

A fl~d oper~ed pump ~r use ~ a verficM orientation
~ud~ ~ om~ ~fing w~h a ~u~ memb~ ~s-
posed ~ one end thereo~ A #~on ~ ~vdy
moun~d ~r ~~ wren the ou~r caring and
defines a first fl~d chamber b~ween the ~osu~ mem-
beL the ou~r houfing ~d a fi~t ~ce of the #~on. A
fir~ caring is prodded m a p~m spaced from the do-
~ure of the hou~ng. A second fled chamb~ ~ ~rmed
b~ween ~e outer houfing, the fir~ ca~ng and a second

Nce of the Nsmn. A rod memb~ i~ oper~N~y dis-
.posed ~r ~Nproc~n wi~ the ou~r hou~ng. The
fir~ piton memb~ is a~xed to one end of the rod
memb~. A second caring ~ provided wh~h N spaced at
a p~determ~ed ~stance ~om the fir~ cafin& A cham-
ber is defined b~ween the outer houfing and the fi~t
and second cafings. A NurMity of tubes having inner
and outer surNc~ a~ dNposed witNn the chamber and
define a NurNRy of flu~ pa~ages bmween the inner
and outer surNc~ and the fir~ and second ca~ng~ A
lhird ~nd ~mth casing are op~atively Fosit~ned ~ a
p~d~erm~ed d~tance wkh respect to each other
wren an inner tube ~spo~d wkMn sNd chambe~ A
worNng pump chamber is defined b~ween the third
and rough ca~ngs and the inner tube. A second piston
member N affixed ~ the rod and N oper~dy dNposed
wkNn the worNng pump chambe~ An in~t conduk is
~ commu~cafion wkh one of sNd NurNky of fl~d
p~g~ ~r supO~ng fl~d to sNd wcrNng pump
chamb~. An outlet condor ~ in commu~c~n wkh
one of sNd fl~d p~g~ ~r ~h~Nng fl~d ~om ~e
worNng pump chambe~ Pre~ufized fl~d N in commm
n~n with at leag one of sNd ~urMky of fl~d pa~
sages ~r s~ectivdy supN~ng fluid to sNd ~t and
~cond fl~d chamb~s to impart movement to sNd fir~
N~on memb~. Impa~g movemem to sNd firg piton
memb~ impa~s movemem m the rod to ~c~rocme the
second piton member. ReNprocating ~e ~cond N~on
memb~ wi~in the wcrNng pump chamb~ supN~s
fl~d to a fir~ worNng chamber wN~ ~har~ng fl~d
~om a second worNng chamb~.
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" ~D-OPE~D ~L ~ WA~R WE~ PUMP

BACKGROUND OF THE INVENTION

1. Fidd of the Invention
The p~m invention rd~es to a fl~d op~ed

pump w~ch ~ adaptable ~r use ~ a vertical orienta-
tion.

2. BRIEF DESCRIPTION OF THE PRIOR ART
Hime~o~re, ff h~ been ~ffic~t ~ pump find fom

a vemicM well. Prior an pumps have not been succes~
~y devdoped ~r pum~ng ~ther oil or w~ fom a
well c~ing when the pump ~ posit~ned ~ a ve~icM
ofiemm~n.

SUMMARY AND OBJECTS OF THE PRESENT
INVENTION

R ~ an o~e~ of the p~m invention to pro~de a
fl~d op~ed pump w~ch ~ ada~ed ~ pump a fl~d
from a well c~g when me pump ~ ~o~d ~ a ~e~i-
cM orientation.

A ~h~ o~e~ of me pr~ent ~vention ~ ~ pro~de
a fl~d~p~ed pump w~ch ~ capable cf ~adily
pum#ng ~1 or water fom a well ca~ng.

An~h~ o~e~ of me p~m ~vention ~ ~ pro~de
a flu~p~med pump w~ch ~ e~y ~ ~stall and ~-
move fom the well ca~ng.

A ~her obje~ of the present invention ~ m provide
a flu~p~ed pump wh~h may be ~adily portioned
wit~n a well c~ing by h~sting eq~pmem w~ch
wo~d ~dude amp mourned roller divided ~ m~e
sectio~ m accommodme and ~p~me a ~e~ cable, ~1
d~charge ho~ and Mr pr~su~ ~pm hos~

A ~h~ o~e~ of me pr~ent ~vention ~ ~ pro~de
a fl~d~p~ed pump w~ch ~dud~ a ~ng eye ~r
connection to a came wh~h may be easy connec~d to
a pow~ w~ch or pulled by a veh~M m rai~ or Mw~
¯ e fl~d~p~ed pump ~m a well c~in~

These and other o~e~s of the p~m ~vention are
accom#~hed by a fl~d~p~med pump ha~ng an outer
hou~ng and bong c~sed ~ a fi~t end thereofi A fi~t
#~on memb~ ~ op~atively pofitioned wff~n ~e
ou~r hou~ng and defines a fi~t fl~d chamb~ b~ween
the ~osur~ the ou~r hou~ng and a fi~t ~ce of the fi~t
piston membeL A rod memb~ ~ op~ativdy mourned
~r ~dprocm~n w~h~ me om~ hou~ng and ~ affixed
to the fir~ #~on member m one end thereo~ A fi~t
ca~ng ~ portioned wff~n the outer housing adjacent ~
¯ e fi~t #s~n member and defines a ~cond fl~d cham-
ber mereb~weem A second c~ing ~ positioned af a
prede~rmined ~ance from sMd fir~ c~ing and de-
fines a chamb~ b~ween me ou~r ho~g and ~e fir~
and second c~ing~ A plurMffy of tubes ha~ng ~ne~
and outer ~rfaces a~ ~spo~d wit~n me chamber and
define a plurMffy of fl~d p~g~ between the ~ner
and outer surface and the fir~ and second c~ing~ A
t~rd and ~u~h ca~ng are positioned ~ a p~d~ev
mined ~ance with respect to each other wit~n an
inn~ ~be ~spo~d ~ me chamber and defin~g a wcr~
~g pump chamb~ ~e~b~ween. A ~cond #~on
memb~ ~ a~xed ~ ~e ~d and ~ op~dy ~spo~d
wff~n me wor~ng pump chambe~ An ~t cond~t is
prodded bong ~ commun~ation wkh one of sMd ~m
rMffy of fl~d pa~ag~ ~r ~p~ng fl~d ~ s~d wo~-
~g pump chambeL An oufl~ conduff is prov~ed ~
commu~cafion wffh one of sMd #urMffy of fl~d pay
sages ~r d~charging fl~d fom sMd wor~ng pump
chambeL P~uri2ed fl~d ~ in commu~cm~n wffh m
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~ast one of sMd ~urMky of fl~d passages ~r sdec-
tivdy supping fl~d to sMd fi~t and ~cond fl~d
chamb~s to impa~ movement ~o sMd fi~t ~ston mem-
be~ Imparting movement lo the fi~t ~on member

5 ~dproc~ the rod and the second ~on member ~r

supping fl~d to the working pump chamber and ~-
m~neou~y ~schar~ng fl~d therefom.

Other o~e~s of the present ~vention wi~ become

10 apparent fom the detailed d~cdpt~n ~ven her~na~
te~ Howeve~ k shoed be unde~tood that the detailed
description and specific example~ while ~d~ating pr~
~rred embodimen~ of the ~vention, are ~ven by way
of ~ustrat~n only, ~nce various changes and mo~fic~

15 fions wit~n the s~rit and scope of the ~vention w~

become apparent to those skil~d ~ the an fom t~s
det~led descfiptiom

BRIEF DESCRIPTION OF THE DRAWINGS
20 The present ~vention w~ become more ful~ under

~ood fom the detailed d~cription ~ven herdnbdow
and the accompan~ng drawings w~ch are ~ven by
way of illu~ration o~ and thus are not ~mk~e of

25 the present ~ve~ and where,:
FIG. 1A ~ a ~de ~ew ~us~ating a pump h~sting

mecha~sm for use ~ com~nation with the present
~vent~

FIG. 1B ~ a lop ~an ~ew of the pump h~g
20 mechan~m ~u~r~ed ~ FIG. 1A;

FIG. 2A ~ a partial cross-sect~nM ~ew il~rat~g a
~wer potion of fl~d pump accor~ng |o lhe p~
~venfio~

FIG. 2B ~ a cro~ectionM ~ew ~u~rating an ~
35

me~e potion of the fl~d pump accord~g to the
pr~ent ~vention;

FIG. 2C ~ a Fa~iM cro~ectionM ~ew ~us~ating
an upper portion of a fl~d pump accor~ng to the pre~

40 ent inventio~
FIG. 3 ~ an end ~ew of the ~wer posen of the fl~d

oper~ed pum~
FIG. 4 m a cro~e~nM ~ew ~ken Mong Hnes 4--4

~ ~ustra~d ~ FIG~ 2A;
45 ~IG. 5 m a cro~-sectionM view token Mong lin~ 5--5

as ~ustra~d ~ FIG. 2A;
FIG. 6 m a cro~ectionM ~ew token Mong lines 6--6

~ ~ustra~d ~ FIG. 2A;

~0 ~IG. 7 ~ a cross-sectionM view ~ken Mong lin~ 7--7
~ ~ustra~d ~ FIG. 2B;

FIG. $ m a cross-~ctionM view token Mong lin~ 8--8
~ i~ustrated ~ FIG. 2B;

FIG. 9 m a cross-sectionM view taken along lines 9--9
55 ~ ~u~r~ed ~ FIG. 2B;

FIG. 10 ~ a cro~-~ctionM ~ew taken Mong ~nes
10--10 ~ ~ustra~d ~ FIG. 2B;

FIG. 11 ~ a cro~ectionM ~ew token Mpng ~nes
11--11 ~ illustrated ~ FIG. 2C;

60 FIG. 12 ~ a cro~ectionM ~ew taken Mong Hnes

12--12 as illustrated ~ FIG. 2C;
FIG. 13 ~ a cro~e~nM v~w taken Mong Hnes

13--13 as illustrated ~ FIG. 2C;
65 FIG. 14 ~ an end ~ew of the top portion of the fl~d-

oper~ed pump as illustrated 2C; and
FIG: t~ ~ a ~de ~ew of the end portion of the fl~d-

operatbd-~ump as illustrated ~ FIGS. 2C and 1~
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DETAILED DESCRIPTION OF THE
INVENTION

As ~u~r~ed ~ FIGS. 1A and 1B, the pre~nt ~ven-
fion ~ dkec~d to a fl~d oper~ed pump w~ch ~ de-
igned to be Mwered ~to a well ca~ng. The pump
hasting mechan~m may ~dude a truck 10 w~h a
winch mecha~sm 12 mounted thereon. Of cou~ a
winch mecha~sm may be ~dependent~ ~spo~d apa~
from a truck body for rai~ng and ~wedng the fl~d
operated pump w~n the w~l c~

Suppo~ arms 1% 17’ ~dude a threaded section 1~
1¢ w~ch ~ threade~y rec~ved wit~n a suppo~ rod
1~ 1~. The suppo~ rods 1~ 1~’ are anchored to the
ground surface by means of the anchor suppo~s 1~ 1~.
A ve~icM suppo~ rod 20 ~ portioned witch a hou~ng
25 mounted on the ground surface by means of a base
member 2~ The suppo~ rod 20 ~dudes a flange 21 to
w~ch the suppo~ arms 1~ 17 are operafivdy
mounte& A r~Mr 22 ~ mounted to the suppo~ rod 20
by means of the axM 23. The r~Mr 22 ~ ~ded ~to
three sections 22A, 22B and 22C. The three sections
suppo~ the oil or w~er hose 3L the ~e~ cabM 32 and
the Mr hose 23 so th~ they are ~parmed wffh respe~ to
each other as the fl~d~per~ed pump ~ rMsed or Mw-
ered with respe~ to lhe well casing ]4, 27.

The truck 10 may include a suppo~ eye 13. The cabM
32 may be affixed b~ween the suppo~ eye 13 and the
pump to rM~e and ~wer the pump within the w~l cas-
~g 24, 27. In a second mode of operation, the cabM 32
may be ~dependently conne~ed to a winc~ not shown
~ the draw~g~ to raise and ~wer the pump within lhe
well casing 24, 27. The suppo~ arms 1~ 1T may be
a~us~d relative to the anchor members 1~ 1~ by ro-
tat~g the a~u~ment members 1~ 1~.

FIG~ 2A, 2B and 2C tog~her define the fl~d-
operated pump of the present ~vent~n. The fled-
operated pump has been broken ~to three sections to
more dearly fllunra~ the various components of the
pump. The fled oper~ed pump 40 ~dudes an outer
hous~g 41 wi~h a closure member 42 ~spo~d ~ one
end thereo~ The ~csure member 42 may be a~ually
w~ddd to the outer houdng 41 to.pro~de an ~night
closure ~r a fi~t end of the ou~r houdng 41.

A fi~t ~on 43 ~ op~rativdy mounted wit~n lhe
ou~r houdng 41. The fir~ piston 43 ~udes a fi~t ~ce
43A and a second face 43B. C~c~ar U-cup seals 44, 4~
are prodded around the peripher~ sur~ce of the fir~
~on 43. The U-cup se~s 44, 45 ensure a fl~d tight
engagement b~ween the first ~on 43 and an ~ner
surface 41A of the outer hou~ng 41.

A fr~ casing ~0 ~ moun~d w~n the outer hou~ng
41 and ~ spaced at a pred~erm~ed ~ance ~om the
closure 42. The fir~ ~ston 43 ~ mounted for ~c~roc~
tion b~ween the closure 42 and the fir~ casing 5& A
fir~ fl~d chamber ~1 ~ ~spo~d between a fir~ ~ce
43A of the fi~t ~on 43, the ~ner surface 41A of the
ou~r hou~ng 41 and the closure 42. A second fl~d
chamber ~2 ~ prodded b~ween a second ~ce 43B of
the fi~t ~on 43, and ~ner surface 41A of the ou~r
houdng 41 and the f~ casing $&

A second caring 53 ~ mounted w~n the ou~r ca~
~g 41 and spaced a prede~rm~ed ~ance ~om the
fir~ casing $& A chamber ~ formed b~ween the fir~
ca~ng 5~ the ~ner sur~ce 41A of ~e omer houdng 41
and the second caring ~3. A ~ur~ky of tubes are ~
posed within the chamber and define a ~ur~ity of fl~d
pas~g~ b~ween ~ner and outer sur~c~ of the tubes
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and the fi~t ca~ng 50 and the second casing ~3. A fi~t
tube 55 ~ the ~rge~ ~am~er of the ~ur~y of tubes
-d~posed b~ween the fir~ ca~ng 50 and the second
ca~ng 53. The fi~t tube 55 ~ mounted on the fi~t ca~

5 ~g 50 and ~dudes an O-ring 55A to se~ the inner
sur~ce 55B and the outer sur~ce 55C wkh respect to
the fi~t ca~ng 5~ The fi~t tube 55 ~ se~ed to the
second casing 53 and ~dudes an O-ring 55D to ensure
a fl~d tight se~ thereb~ween.

10 A second tube 56 ~ d~posed b~ween the fi~t ca~ng

50 and the second ca~ng 53. The second tube 56 in-
cludes an O-ring se~ 56A to ensure the fl~d tight se~
b~ween the fi~t casing 50 and the second tube 56. The
second tube 56 ~dudes an ~ner w~l ~6B and an outer

15 w~l 56C. An O-ring se~ 56D ~ prodded b~ween the

inner tube 56 and the second ca~ng 53 to ensure a flu~
tight ~e~ lhereb~ween.

The t~rd tube $7 is broken into three section~ 57X,
57Y and 57Z. The fi~t se~n 57X ~ mounted to the

20 fi~t ca~ng 5~ The t~rd sect~n 57Z ~ mounted to the

second casing 5& Oper~dy portioned b~ween the
fir~ casing 50 and the second ca~ng 53 are a t~rd cas-
~g 60 and a fou~h casing 61. The fir~ section 57X ~
secured to the t~rd casing 60 at a second end thereo~

25
The second section $7Y ~ secured at one end to the
t~rd ca~ng 60 and ~ a second end to the rough casing
61. The thud section ~TZ ~ secured at one end ~o the
fou~h ca~ng 61. O-ring se~s 6Z 63 are prodded to
ensure a fl~d tight se~ b~ween the second section 57Y

3O
rel~ive to the third ca~ng 60 and the rough casing 61,
respectivdy.

A fou~h tube 70 ~ oper~dy moun~d b~ween lhe
fir~ cas~g 50 and the thud ca~ng 60. O-ring seals 71, 72

35 are profided to ensure a fl~d tight se~ b~ween the fir~
ea~ng 5~ the rough tube 70 and the t~rd casing 60,
respeefivd~ In ad~t~ a fi~h tube 80 ~ oper~ivdy
mounted b~ween the fou~h ca~ng 61 and the second
casing ~3. O-ring se~s 81, 82 are prodded b~ween the

40 fou~h caring 6L the fi~h tube 80 and the second cas~g
5~ respe~

A rod 100 ~ oper~ivdy mounted for redproc~n
wit~n the ou~r hou~ng 41 and ~udes se~s 900A,
900B, 900C and 900D ~r se~g the outer sur~ces of

45 the rod 100 as the rod ~ redproc~ed w~hin the fir~
cuing 5~ the second ca~ng 53, the thud ca~ng 60 and
the rough cas~g 61. The rod 100 ~ affixed ~ one end ~o
the fi~t ~on 43. A fl~d chann~ 101 ~ oper~ivdy
posit~ned w~n the th~kne~ of the rod member 100

50 and ~dudes a rad~Hy d~posed portion 10Z Fled may
be supplied to the fi~t fl~d chamber 51 through the
fl~d chann~ 101 and the ra~ p~ion 10Z

The ~od 100 ~ affixed to a second ~on 110 wh~h ~
operativdy mounted w~hin a working chamber di~

55 posed b~ween the ~ner sur~ce of the second section
57Y of the third tube 57 and the t~d and fouRh casings
60, 61. The second ~on 110 ~dudes U-cup se~s 111,
112 which ensure a fl~d tight relations~p bmween lhe
second ~on 110 and an inner surface 57B of the thud

60 tube 5Z A second fl~d chann~ 103 ~ provided w~n
the th~kne~ of the rod 100 and ~dudes radial portions
104 and 105. A fir~ wor~ng pump chamber 120 ~
prov~ed b~ween the t~rd ca~ng 60, the ~ner sur~ce
$7B of the t~rd tube 57 and a fir~ ~ce ll0A of the

65 second ~on 110. A second wor~ng pump chamber
121 ~ prodded b~ween the fou~h za~ng 61, the ~ner
sur~ce 57B of the thud tube 57 and a second ~ce 110B
of the second ~on 11~
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The rod 100 ~ud~ an end portion 100A w~ch ~
affmed to a second potion of the rod 100B. The second
portion of the rod 100B ~ud~ an a~N~g member
130 mourned ~ one end thereofi The a~N~g member
130 ~ affixed to a rod portion 123 moused for ~pro-
cation on the rod 100B. A spring 135 ~ mourned be-
tween the activ~g member 130 and an end ~op 131.
A spring 136 ~ mourned b~ween the activ~g mem-
ber 130 and an end member 132. A pilot ~eed v~ve 140
~ operativdy mounted to a cond~t to 141 and ~
adapted to be sde~Ndy opened when engaged by the
actN~g member 130. A second pilot ~eed valve 142
~ operativdy mounted m a ~uvway ~ner v~ve 143
and ~ adapted to selective~ open a cond~t when en-
gaged by the actNating member 13& A sup~y of pre~
surized flu~ h prodded ~rough the cond~t 145 to the
v~ve ma~fo~ 146. The pressurized fl~d ~ thereafter
supplied to the condor 147 ~r commu~cation to the
fl~d opem~d pump 40. A ~cond fl~d pressure conduit
148 as illustrated ~ FIG. 10 ~ prodded ~r sdectivdy
supping ~ressu6~ed fl~d to ~e fl~d op~ed pump
40. The ~uvway ~r v~ve 143 sdecfivdy commu~-
c~es fl~d to ~ther ~e cond~t 147 or the cond~t 148.
The pilot ~eed v~ves 140, 142 selectively exhaust the
pressurized fl~d from ~ther the cond~t 147 or the
condor 148 ~ the rod 100 re~proc~ wk~n the ou~r
housing 41.

As ~u~r~ed ~ FIGS. 2A, 2B, 2C and 10-1& pres-
surized fl~d ~ supplied through the cond~t 14~
through the v~ve ma~ 146 to the cond~t 147. A
fl~d p~sage 147A ~ prodded ~ the second ca~ng 53
and ~dud~ an ra~ally ~spo~d portion 147B. The
fl~d ~ thereafter supplied to the space between an inner
surface 41A of the omer hous~g 41 and an omer sur~ce
5SC of ~e f~st tube 5~ The fl~d ~ commu~c~ed
~ong the omer houdng 41 to radi~ly d~posed passages
147C-147F positioned ~ the fi~t ca~ng 50. The ra~-
ally ~sposed fl~d passages 147C-147F are ~ communP
cation with fl~d cond~ 147G-147J w~ch sup~y
pressurized fl~d to the second fl~d chamber ~2.

Sdecfivd~ the pilot ~eed v~ves 140, 142 may ex-
hau~ fl~d from the second fl~d chamber 52 by vem~g
the pressurized fl~d supplied to the space b~ween the
~ner surface 41A of the omer houdng 41 and the outer
surface ~5C of the firn tube ~5 to the ~mosphe~. As
the second flu~ chamber ~2 ~ vented to the ~mo-
spher~ pressurized fl~d ~ supped ~rough the cond~t
148 and through a p~geway e~end~g ~n~md~
through the second casing 53. A radially e~en~ng
p~sage 148B ~ p~o~ded to commu~c~e fl~d to a
space between an ~ner surface 55B of the first tube 55
and an outer surface 56C of the second robe 5~ The
p~urized fl~d ~ supplied Mong the outer houfing 41
to a m~Mly e~en~ng p~mgeway 148C. The fl~d
the~after ~ supplied to the space b~ween the ~urth
tube 70 and the rod 100. The fl~d lhereafter commu~-
cates with the radi~ly ex~nd~g potion 102 and the
flsd channel 101 to sup~y pressurized fluid to the fir~
fl~d chamber 51. Thereafter, as the fi~t ~on 43 ~
~c~roc~ed towards the first c~ing 5~ the activm~g
member 130 engages the pilot ~eed v~ve 142 to ~
charge the p~urized fl~d from the fir~ fl~d chamber
51 and reconnect the pressurized fl~d to the second
fl~d chamber ~2.

By sdectivdy supping fl~d to the first flu~ cham-
ber 51 while ~sch~ng fl~d from the second fl~d
chamber 52 and thereafter supping pressurized fl~d
to the second fl~d chamber 52 w~ ~har~ng fl~d

from the fi~t fl~d chamber 51 impa~s redprocation to
the fi~t ~on 43 which impa~s re~procation to the
rod 100 and the ~on 110.

The second piston 110 ~ rec~roc~ed w~n the
5 wor~ng chamber w~ch h ~v~ed ~to a fi~t wor~ng

pump chamber 120 and a second wor~ng pump cham-
ber 121.

As illustrated ~ FIGS. 2A and ~ the first ca~ng 50
~dudes a ~urality of ~t ope~ngs 200A-200H. The

10 fir~ ca~ng 50 ~udes a threaded portion 201 w~ch
mates with a threaded portion 202 of the outer hou~ng
41. In addit~ the fir~ ca~ng 50.~udes a second
threaded portion 203 w~ch mates with a second
threaded portion 204 of the outer hou~ng 41. The ~t

15 ope~ngs 200A-200H are d~posed around the periph-
" erM sur~ce of the fi~t ca~ng 50 ~ a space b~ween the

first threaded potion 202 and the second threaded por-
tion 203.

Fled to be pumped from a well cas~g ~ suppled
20 through ~e inlet openings 200A-200H to a radially

d~posed cond~ 205A-205H, respectively. The radi-
ally ¯ sposed cond~ 205A-205H are ~ commu~c~
tion w~h a ~n~tu~n~ e~end~g cond~t
206A-206H, respectiv~y. The ~ngitud~ally e~end~g

25 cond~ extend through an end portion of the first
ca~ng 50 and ~rm~e ~ cond~t open~gs
206A-206H as ~ustramd ~ FIG. 5~ The condor open-
~gs 206A-206H commu~c~e fl~d ~to the chamber
207 ~sposed b~ween the fou~h tube 70 and the first

30 section 57X of the t~rd tube 5~ In ad~t~ radial~
~sposed cond~t 2(8 communizes fl~d from the inlets
200A-200H to a p~sageway defined b~ween an outer
sur~ce of the first section 57X and the second 57Y of
the t~rd tube 57 and an ~ner sur~ce 56B of the second

35 tube 56. The fl~d ~ communized Mong tMs flu~
p~sageway ~o the t~rd chs~g 60. Radial~ e~en~ng
passages 210 commu~c~e fl~d from the ~ngitu~nally
e~en~ng passage to the third ca~ng 60. The t~rd
ca~ng 60 ~dudes a ~ur~ity of ra~ally e~en~ng pas-

40 sages 210A-210H. The m~M~ e~en~ng passages
commu~c~e wkh a p~rM~y of ~n~tu~nally extend-
ing passages 211A-211H. The ~ngitud~ally e~end~g
passages 211A-211H commu~c~e pressurized fl~d to
the U-cup vMve ~M 22ff The p~e~ur~ed fl~d Hfis the

45 U-cup vMve seM 220 from the seM se~ to a new position
to open ~t and outlet passages ~r’ the flow of fl~
T~s permits fl~d to enter the ~ngitud~ally extending
passages 220A-220H ~ the t~rd ca~ng 60. As ~u~
trated ~ FIG~ 2A and ¢ the passageways 210A-210H,

50 211A-211H and 220A-220H are ~ fl~d commu~c~
tion w~h the passageway defined b~ween the outer
sur~ce of the fir~ section 57X of the third tube 57 and
the ~ner sur~ce 56B of the second tube 5~

Fled ~om the i~et ope~ngs 200A-200H ~ ~so ~
55 commun~n with radial~ ~sposed cond~ ~ the

fou~h ca~ng 61. As iHu~rated ~ FIGS. 2B and ~ the
radially disposed cond~ 300A-300H are ~ commu~-
cation with the lon~tu~n~ e~en~ng p~sages
301A-301H. The fl~d ~ the ~ngitud~ally ex~n~ng

60 passages 301A-301H ~ supplied agMn~ one ~de of the
U~up vMve seM 303. The pressurized fl~d lifts the
U-cup v~ve seM 303 from the seM se~ to a new portion
to open ~t and outlet passages for the flow of In
ad~tio~ a ~ngitud~ally e~end~g passage 304 h pro-

65 ~ded a~acent an upper sur~ce of the fou~h c~g 61
for ~rectly commun~ating fl~d from selective ~ngit~
¯ nally extending pa~ages 301A-301H to the passages
305A-305H. Fu~heL the fou~h ca~ng 61 as illustrated
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~ FIGS. 2B and ~ ~dud~ p~geways 400A--400H
which am ~ commun~ation wRh a chamber. 40& In
ad~tio~ p~geways 401A-401H communicate fl~d
to a space defined b~ween the rod 100 and an ~ner
surface of the tube 8~ Fu~he~ fl~d h commu~ca~d
b~ween the chamb~ 406 and an ~ner surface 56B of
the second tube 56 and an outer surface of the t~rd
section 57Z of the third tube 5% The fl~d ~ the p~-
sageway b~ween the ~ner surface 56B of the second
robe 56 and the t~rd section 57Z of ~e t~rd tube 57 ~
commu~c~ed to a radiM~ e~end~g pa~age 408
w~ch commun~ with a ~n~tud~M~ e~en~ng
passage 409 connected to a discharge cond~t 410 ~r
~mh~ng fl~d ~om the working chambers 12~ 12L

As fl~d ~ FIG. 2B, the ~u~h c~ing 61 ~-
Oud~ U-cup vMve ~Ms500, 501 w~ch am ~sp0~d on
opposRe sides of the chamber 400. As p~udzed fled
is supplied one Mde of the U-cup vMve seM 500, it li~s
~e U~up vMve ~M ~om ~e mMse~ ~ a new position
to open inlet and outlet p~ ~r the flow of fl~&
T~s permRs fl~d to flow ~to the chamb~ 40& ~mi-
hd~ ~ p~udzed fl~d ~ supped ~ one ~de of the
U-cup v~ve se~ 50L ~ Hffs the U-cup v~ve seal from
the se~ seat to a new position to open ~let and outlet
p~sag~ for ~e flow of fl~ Thh permi~ fl~d ~ flow
~to the chamb~ 406. The U-cup vMve se~s 500, 501
~ncfion ~dependently ~ either perm~ or prevent fl~d
to enter ~e chamber 406.

FIGS. 10-13 ~sdo~ the cond~ 147, 140 and 410
w~ch tither sup~y pr~sudzed fl~d or ~scharge fl~d
~om the fl~d operated pum~ FIGS. 14 and 15 ~lus-
t~te an end ~ew of the fluid-opiated pump ou~r
hou~nD The outer hou~ng ~dud~ an eye 610 ~r
conne~n to a cable. The eye 610 h substanti~ly V-
shaped.

OPERATION

In op~ pr~sufized fl~d ~ supplied ~rough the
cond~t 145 ~ ~e v~ve ma~ 146. Thereafte~ fl~d
h ~pplied to tither the cond~t 147 or the cond~t 140.
As fl~d ~ suppled to ~e cond~t 147, k commu~ca~s
¯rough the p~mge 147A and the radially e~en~ng
passage 147B to the space defined b~ween the ~ner
surface 41A of ~e om~ hou~ng 41 and an outer surface
55C of the first tube 55. The fl~d ~ commhn~ed
~ong the outer houfing 41 to the m~ally e~en~ng
p~g~ 147C-147F and the ~n~d~ e~end~g
p~sag~ 147G-147J ~ the fir~ c~ing 50 ~ the second
fl~d chamb~ 5Z At the same tim~ pr~surized fl~d h
exhausted ~om the first fl~d chamber 5L In t~s f~st
mode of opera,n, the pr~sudzed fl~d ~ the second
fl~d chamber 52 ~es the fi~t ~on 43 towards ~e
~ff ~ ~ff~ed ~ FIG. 2A, to ~dproc~e the rod 100
and the second ~on 11~ As the second ~on 110 h
~dproc~ed towards the ~ fl~d within the first
wor~ng pump chamber 120 ~ sea~d ~e~ by means
of the U-cup v~ve se~ 22~ The fl~d ~ the first work-
~g chamb~ 120 can o~y be discharged ~rough the
radially extending p~mge 104, the ~n~d~ly ex-
~n~ng p~mge 103 and the radially e~en~ng p~mge
105. The fl~d ~ thereafter ~sposed b~ween the rod
100 and an ~ner surface of the tube 8~ The fl~d com-
mu~c~es ~rough the pa~ageways 401A-401H to the
chamber 406 where k h commu~c~ed to the space
b~ween the ou~r surhce of ~e t~rd section 57Z of the
t~rd tube 57 and the ~ner sur~ce 56B of the second
tube 56. Therea~e~ the fluid ~ commu~c~ed to the
ra~ e~end~g passage 408 and the bn~nM~

p~mge 409 ~ the second c~ing 5& The fl~d ~ the
lon~mdin~ly passa~ 409 ~ commu~c~ed to ~e ~
~arge ~nduit ~0 to sup~y the fl~d ~ugh ~e w~l
ca~ng to the surfac~

5 As the fl~d ~ ~ha~ from the fi~t wor~ng
pump ~am~r ~ ~dit~nal flu~ ~ ~p~d from ~e
inlet p~mgeways 2~A~H t~ough ~e ra~y
e~end~g p~s~ew~s 205A-205H to the ~ngitudi-
n~y e~en~ng p~s 2~A-2~H to ~e ~amb~

10 2~. The fl~d ~ the chamb~ 207 ~t~ though the
m~y e~end~g p~g~ ~0A~H to the ~e
~tw~n ~e outer surface of the first section 57X of the
t~ tube 57 and the inner surface ~6B ~ ~e ~cond
t~e 5& The fl~d ~ t~s p~sa~ is commu~c~ed

15 ~ugh the radi~y ext~ding p~s~ 3~A-300H m
the lon~tud~y ext~ding p~g~ ~$A~H and ~
sucked p~t the U-cup v~ve seal 303 ~ t~ second
wor~ng pump ~am~r 12E

As the first ~on 43 ~ach~ the closure ~ of the
~ om~ hou~ng 4L ~e ~tivating m~han~m ~0 ~g~

the pil~ ~eed v~ve 140 ~ ~h~ge p~ud~d fl~d
~om the second fl~d cham~r ~2 ~ugh ~e same
p~w~ th~ the p~udzed flu~ w~ ~ppli~
¯ e~t~ At t~s po~t ~ tlm~ p~ud~d fldd ~ then

25 ~n~ to the cond~t 1~ and ~ supplied to the
~ emend~g p~geway ~ ~e ~e ~tween the
inn~ surface ~b of ~e f~st tube ~ and ~e om~ s~-
face 5~ of the s~ond robe 5& The pre~uriz~ fluid ~
commu~cated ~ong the fl~d pump to the r~

30 ext~ng pass~e 148c ~ ~e ~e ~tw~n ~e ~ 70
and ~e rod 1~. ~u~ ~ t~n communicated ~ugh
the ra~y emen~ng p~ge 102 and the ~n~tudi-
n~y e~end~g passage 101 to t~ fir~ fl~d ~am~r
~ Pressurized fl~d in the fi~t fl~d cham~r 51 im-

35 parts movemem ~ ~e fi~t p~ton 43 ~ r~rocate the
rod 1@ and ~e ~nd p~on 110 towards the right ~
¯ ~trat~ ~ FIGS. 2A and 2B. Reciprocating ~e sec-
ond ~s~n 110 towards ~e fight ~seh~s fl~d from
the second working cham~r 121 t~ough the passages

~ 3~A~H m ~e p~g~ 301A-~lH p~d the
U-cup se~ ~ to the chamber 406. ~d ~ ~e cham-
ber 406 ~ commu~cated ~ the ~e ~twe~ the ~n~
~rfa~ ~6b ~ the s~ond tube $6 and the omer surface
of ~e ~d ~cfion 57Z ~ ~e thi~ tube ~ The fl~d ~

45 t~s p~s~ew~ ~ communized ~ugh the r~
emen~ng p~s~e 408 to ~e ~n~tud~y em~d~g
p~sage 409 ~ ~e second c~g 5& ~d ~ ~e ~n~-
~n~ly e~d~g p~ 409 ~ commtmicat~ to the
~harge condor 410 to ~harge fl~d from ~e ~c-

50 ond wor~ng pump cham~
As fl~d ~ discharg~ from the ~cond working pump

~amb~ 121, fluid ~ sucked into the f~st working pump
cham~r 12& ~d ~ communicated ~ugh ~e ~1~
p~sageways 2~A~H ~ ~e ~y extend~g p~-

55 s~ew~s 205A-205H ~ the lon~n~y ~tend~g
p~w~s 2~A-206I-I to the cham~r 2~. There,-
ted fl~d ~ ~ppli~ ~ the sp~e ~tween the inner
surface 56B of t~ second ~be 56 and the out~ ~rfa~
of the fir~ section 57X of the t~rd tu~ 57. The fl~d ~

~ ~mmunicated ~ugh ~e p~geways ~0A~H
and ~e p~gewa~ ~IA~HH ~ the one s~e of the
U-cup v~ve se~ 220 and t~ough the p~geways
220A-220H to the first wor~ng pump cham~r 12&

The U-cup v~ve se~s ~sposed ~ong the rod 1~ are
65 norm~ arrang~ ~ p~rs to se~ ~e rod 1~ rdative ~

the re~tive c~ing~ The U-cup v~ve se~s 22~ 3~,
5~, and 501 have a snug ~ on the rod 1@ and a free fit
on the ~fior po~ou of the re~ecfive c~ing~ As
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pressure ~ sAecfivdy applied to one fide of the U-cup
vMve ~Ms 500 and 50L ~e ~fls ~e ~ed away from
~e ~u~h casing ~ permff fl~d ~ flow ~eb~ween.
As ~ction ~ aphid ~ one fide of~e U-cup v~ve ~als
220 and 30~ the se~s a~ ~ed away from the t~rd
casing and ~e ~u~h c~in~ ~spe~Nd% ~ permR
fl~d ~ flow ~eb~ween. H~ may be prodded
b~ween the U-cup v~ve ~als 22~ 30~ 500 and ~01 and
~eir ~ective c~ings ~ permff matefifl ~ p~s on the
outer surface of the U-cup v~ve seM~

The fl~d op~ed pump ef ~e pr~ent hve~n
may be oper~ed by u~izing Ather hydraul~ fl~d or
p~urized ~ ~ hydraul~ fled ~ ~ed ~ impa~
movemem to the ~on 43, ~ wi~ be necessary to em-
~oy an exhau~ conduct ~ ~h~r~e~. Exhau~ed
hydra~ fl~d from Ather the fl~d chamb~ 51 or 52
w~ p~s ~ough ~e pump ho~hg and i~o ~e exhau~
cond~t to be conveyed upward~ to ground Mvel. If
pressurized ~r ~ u~ed to impart moveme~ to the
~on 43, an exhau~ conduct ~ not nece~ary.

The invention being thus de~dbe~ R will be ob~ous
th~ ~e ~me may be varied h many wa~. Such vafi~
fions are not to be regarded as a depa~u~ from the
~ifit and ~ope of the inventio~ and all such mo~fic~
tio~ ~ woad ~e ob~om ~ one s~lMd h ~e a~ a~
htended to be hOuded wkhh ~e ~ope of the ~How-
~g d~ms.

I d~m:
1. A flu~ operated pump adap~Ne ~r u~ ~ a veni-

c~ oden~fion compdfin~
an ou~r hou~ng ~du~ng a ~osum mourned adj~

cent a first end ~eo~
a rod op~atively mourned ~r ~dprocation wit~n

s~d outer hou~ng and ~dud~g fi~t and second
end~

a flr~ piston memb~ a~xed to a fir~ end of ~ rod
and b~ng operably ~spo~d wit~n ~id ou~r
hou~ng a~acem s~d closure and defi~ng a fi~t
find chamb~ ~ebetween;

a first cming b~ng portioned witch sMd ou~r hou~
~g a~acem ~ s~d ~on memb~ and defi~ng a
~cond fl~d chamber ~emb~wee~

a second cming bang portioned ~ a p~de~rmined
~ance ~om s~d fir~ ca~ng and defi~ng a cham-
ber b~ween s~d outer hou~ng and s~d fimt and
~cond c~ing~

a ~ur~y of tubes ha~ng ~ner and outer surfac~
being ~sposed w~n s~d chamber and defi~ng a
~ur~y of fl~d pm~g~ between s~d ~n~ and
outer surfaceS.and s~d fir~ and second c~ing~

a ~d and ~u~h cming b~ng po~fioned at a pmd~
~rm~ed distance w~n an ~ner tube of said ~
rality of robes being d~sposed ~ ~aid chamb~ and
defi~ng a w~r~ng pump chamb~ ~embetween;

a second p~ton memb~ being affixed ~ said rod and
bang operat~Ay ~spo~d wi&~ s~d wor~ng
pump chambe~

an i~et condor bang ~ commu~cation wi~ one of
s~d ~urality of fl~d passages ~r supping fl~d
to s~d working pump chambe~

an outl~ conduit bang ~ commun~ation wi~ cne of
s~d ~urMity of fl~d pmsag~ ~r ~h~ng fl~d
~om s~d wor~ng pump chambe~

pr~fized fl~d bang h commu~c~n wi~ ~
~a~ one ofs~d ~urali~ of fluid p~sages for sele~
tively supplying fluid to s~d first and second fl~d
chamb~s to impa~ moveme~ to s~d fi~t ~on
membeg

whereby sAectivdy sup#y~g pr~surized fl~d m
sMd fir~ and second fl~d chamb~s imparts ~d~
mc~n to sMd fi~t #ston memb~ which impa~s
~ciprocat~n to sMd rod and sMd second #~on

5 memb~ ~r supping fled ~ s~d working pump
chamb~ and ~mdtaneo~ ~h~ng fl~d
~e~fom.

Z A find oper~ed pump according to ~m 1,
wh~n s~d rod ~ ~dproc~ab~ mourned wff~n s~d

10 first, ~cond, t~rd and ~u~h c~gs and U-cup seMs
~e prodded wi~ said cafings ~ pro~de a fig~ ~
agMn~ an outer surface of sMd rod.

3. A fl~d oper~ed pump accor~ng to d~m L
whe~ sMd p~udzed fl~d ~ M~

15 ¯ A fled opermed pump accor~ng to dMm L
whe~ a pMr of oppositdy ~dng U-cup se~s are
op~ative~ positioned witch sMd fir~ c~g and bang
~ engagement wi~ said rod m pro~de a fl~d fight seal
when s~d rod ~ ~dprocmed.

20 5. A fl~d op~ed pump acc0r~ng to ~Mm 1,
wh~An a fi~t and second oppo~ly ~e~g U-cup
vMve ~Ms ~e op~ativAy positioned within sMd t~rd
c~ing and are ~ engagement wffh sMd rod, sMd fi~t
U~up v~ve ~M ~ ro~ng a ~ when s~d iod ~ ~d~

25 roca~d ~ a fir~ d~ection w~M s~d second U-cup
vMve ~M permits fl~d flow through a p~sage ~ sMd
t~rd c~ing and sMd ~eond U-cup vMve ~M pro~d~g
a fl~d tig~ ~M when sMd rod ~ ~proc~ed ~ a
~cond d~ection.

30 & A fl~d operated pump accor~ng to claim 1,
whe~ a t~r~ ~u~h and fish U-cup v~ve ~Ms are
operatively positioned wit~n sMd ~u~h c~g and a~
~ engagemem wffh sMd ro~ sMd t~r~ and fifth U-cup
vMve ~s pro~d~g a ~M when s~d ~od ~ ~d~r~

35 creed ~ a fir~ d~ecfion while sMd ~u~h U-cup vMve
seal permi~ fluid flow ~rough a p~ge ~ said ~urth
c~ing and sMd ~u~h U-cup vMve seM pro~ng a
fl~d tig~ ~ when sMd rod h ~c~rocmed ~ a ~cond
¯ ~ction w~le s~d fifth U-cup v~ve se~ permits fl~d

~ flow ~rough a p~sage ~ sMd ~urth c~
Z A fl~d operated pump accor~ng to clMm 1,

wh~n a U-cup ~M ~ op~ativdy positioned ~ sMd
~cond c~ing and being ~ engage~ em with sMd rod ~
pro~de a fl~d tight ~M thereb~ween.

45 8. A fluid op~ed pump according to Oaim L
whe~ U-cup seMs ~e prodded on ou~r pefipherM

,. sur~c~ of sMd first and second #~ons m pro~de a
fled tight ~M with sMd om~ hou~ng.

9. A fled op~d pump according ~ dMm L and
~ ~h~ ~dud~g a ~ur way fl~d v~ve ~r ~g

pre~urized fl~d ~ sMd f~st and ~cond fl~d chambers.
1{ A fl~d operated pump accord~g m claim L and

~her inching an activating member affixed to sMd
rod ~r sdectivdy engaging a flint exha~t v~ve ~r

55 exhausting p~ufized fl~d from sMd second fl~d
chamber when sMd rod ~ m~proc~ed ~ a fir~ ~rec-
tion and ~r sdecfive~ enga#ng a ~cond exhau~ vMve
~r exhausting pressurized fl~d from s~d first flu~
chamb~ when sMd rod ~ redproc~ed ~ a second

~ ~cfiom
ll. A fled operated pump accor~ng to ~m 1,

wherein said pr~surized fl~d ~ hydra~ic riM&
12. A fl~d op~ed pump accord~g to ~m l,

wh~An a fi~t p~urized fl~d p~geway ~ ~ro~ded
65 ~rough a ~n~md~M and at Mast one m~M pa~age-

way ~ sMd second ca~ng, ~rough a space ~rmed
b~ween an ~ner sur~ce of sMd omer hou~ng and a
fir~ tub~ ~rough at Ma~ one radial and a correspond-
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~g numb~ of Mn#m~nM p~mgewa~ ~ sMd fi~t
c~g to sup#y pressurized fl~d to sMd second fl~d
chambeL

13. A fl~d op~ed pump accor~ng ~ dMm 1Z
wh~e~ s~d fi~t robe ~ ~e l~g~t ~am~ robe wi~
respect to s~d plur~y of tube~

l& A fled op~ed pump accord~g to d~m 1,
wh~n a second pre~udzed fl~d pa~ageway ~ pro-
~ded ~rough a second ~n~md~ and ~ ~a~ one
second radial pa~age ~ s~d second c~in~ ~rough a
space ~rmed b~ween an inner surface of a fir~ tube
and an outer sur~ce of a second mb~ ~rough at ~t
one radi~ p~mgeway ~ s~d fi~t cadn~ ~rough a

spacan e~ne~rmes durNc~~ween ao nf a ~u~h tub° ~uter surfacth erough° af SNr da~°~nda and

~n~m~n~ p~geway ~ s~d ro~ ~rough an open-
~g ~ s~d fi~t ~smn m sup~y p~udzed fl~d m s~d
first fluid chambe~

15. A fl~d op~ed pump accord~g to d~m 1~
wh~n s~d second tube ~ of a smaller ~am~ with
~e~ ~ s~d fi~t ~be and ~ ~rg~ ~ ~am~ wi~
respect to the ~m~ng plurality of tubes.

l& A fl~d op~ed pump according to d~m 1~
wh~n s~d ~unh ~be ~ ~e smaller ~am~ ~be
w~h r~pe~ to s~d plurality of tubes and ~ ~o~d ~
dose spaced relationsh~ to s~d rod.

1Z A fl~d op~ed pump accor~ng m d~m 1,
wh~n s~d wcr~ng pump chamb~ ~ud~ a fi~t
working pump chamb~ and a second wor~ng pump
chambe~

18. A fl~d op~ed pump according to d~m 1~
wh~n fl~d positioned wit~n s~d ~cond wor~ng
pump chamb~ ~ d~ch~ged ~rough at ~t one ~ngi-
m~n~ p~mgeway ~ s~d ~ur~ c~in~ ~rough a
UCup v~ve ~ bring ~ se~g engagemem wi~ s~d

rod and b~ng ~spo~d ~ sMd rough ca~n~ to a cham-
ber ~spo~d ~ sMd fou~h casin~ through m hea~ one
ra~M p~sage ~ sMd fou~h ca~n~ to a space formed
b~ween an ~ner sur~ce of a second tube and an outer

5 surface of a third tube, through a ra~M and a Mngitugi-
nM p~sageway ~ sMd second ca~ng to a discharge
cond~t to d~charge fl~d ~om sMd second wor~ng
pump chamber when pressurized fl~d ~ supped to
sMd fir~ fl~d chambe~

10 1~ A fl~d opermed pump accor~ng to dMm 1%

wher~n flu~ posit~ned wff~n sMd fi~t wor~ng pump
chamber ~ discharged through a radial and a Mn#tu~-
nM p~sageway in sMd rod and in sMd second #~om

face of a fifth tube, through a U-cup vMve seM b~ng in
seM~g engagemem with said rod and b~ng ~spo~d ~
sMd ~urth ca~n~ to a chamber disposed ~ said fourth

20
ca~ng, through m Ma~ one m~M pa~age ~ sMd ~u~h
c~in~ to a space formed b~ween an ~ner sur~ce of a
second tube and an outer sur~ce of a t~rd tub~
through a ~a~M and a Mn#tu~nM p~sageway in sMd
second ca~ng to a d~charge cond~t to d~charge fluM

25 from sMd fi~t wor~ng pump chamber when pre~uv
~ed fl~d ~ sup#~d to sMd second fl~d chambeL

20. A fl~d oper~ed pump according to clMm lZ
where~ sMd fifth tube ~ the smMM~ ~am~er robe with
~spe~ to sMd plurMffy of tubes and ~ ~spo~d ~ cMse

30 spaced relations~p to sMd rod.
21. A fl~d operMed pump accor~ng to claim 19,

wher~n sMd thkd tube ~ Mrger ~ d~m~er wffh re-
spe~ to sMd fifth tube and smMMr ~ ~am~er with
respect to the ~mM~ng ~urMffy of tube~

35
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ABSTRACT

A submersible w~l pump of the b~l and ~on ~pe
characterized by a vMve chamb~ ~rmed coemens~y
with ~e barrd and contusing an iNet vMve and an
outlet vMves arranged m adm~ fl~d to one end of ~e
barrd on a first stroke of an unpo~ed piston and to
discharge the fl~d from the same end of the barr6 on a
second opposite stroke of the piston. A doubM a~g
v~s~n of the pump ~ ~so ~d.
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This ~venfion rdm~ to a wall pump and ~ part~u-
lar ff rd~ to a pump of the type which ~ positioned in
a wall at the end of a ~dng of delivery #pes which
convey ~quid pumped from the well to an dev~ed
pos~o~ in which the pump ~ actu~ed by a #unger rod
pas~ng up the ~dng of #pe~

~ ~ cu~omary in pumps of this ~nd to have a barrd
which h~ in ff a #~on rec~roc~ed by the #unger rod
actuated from a windmill or other driving means and to
have in the base of the barrd a foot valve which Mlows
Hquid to enter the barrel ~ the appropri~e fim~ and to
have within the piston a vMve w~ch Mlows liquid to
move upwar&y through the #ston but not dow~ so
th~ as the #~on ~ reoprocme~ ~quid ~ ~ffed by the
#ston on the ups~oke with the p~ton vMve ~o~d and
the foot v~ve open, but on the down~roke the piston
moves fedy through the Hquid with the piston vMve
open and the foot vMve closed so that the space above
the #~on ~ then filled with liquid for the next Hft.

According to an earner invention of min~ the pump-
~g was acMeved by a bMance sy~em u~ng fluids to
a~u~e the #gon ~ the pump cyHndeL but the present
~venfion ~ dReeted to a mechanically actuated pump
of the generM type described earlier herein.

The obje~ of the present invention ~ to provide
cc~Mn improvements to pumps of this typ~ khc o~c~
b~ng ac~eved accord~g to this invention by ut~ifing a
ba~d in w~ch a #~on ~ rec@rocMed by means of a
#unger rod, but the #~on ~sdf ~ not prodded with
vMve means but has buck.s arranged to prevent the
passage of Hquid or fluids past the #~o~ the vMve

¯ mechanism bring situMcd in an exten~on M the top of
the ba~cl in which the piston move~ the vMv~ b~ng
situamd in this e~ens~n.

The invention thus comprises a submersible wdl
pump of the barrel and piston type characterised by a
vMve chamber formed coe~en~vdy with the barr~
and contMn~g ~ M~t an inl~ valve and an oufl~ vMve
arranged to admit flu~ to one end of the barrel on a fir~
~roke of the #~on and to ~scharge the fluid ~om the
same end of the barrel on a second opposite stroke of
the #~om

In ~s pre~ed form the invention comprises a pump
ha~ng a ba~d adapted to be supposed by a delivery
type and adap~d to be submerged ~ the fl~d to be
pumped and comprising a barrd having a #~on w~hin
~ adapted to be coupled by a p~nger rod to a recipro-
cating mechanism and inclu~ng inl~ and outl~ flow
6ontrol vMve~ charac~fised in th~ the flow control
v~ves are positioned in an extension of the barrd coex-
~n~ve wffh the ba~d and arranged on a fi.r~ ~roke in
one d~eetion to cause a flow of fluid ~to the barrd
through the ~let vMve to the r~ating ~de of the
#ston an~ ~ a second stroke ~ the oppo~ d~ecfion
to ~scharge the fluid from the ba~d through the outlet
vMve to the de,very #p,

The invention ~so has reference to a double-acting
pump.

To enable the invention to be fully understood em-
bo~men~ thereof w~l now be described with reference
to the accompanying drawings in whicM

FIG. 1 ~ a ~n#tudin~ seetionM view of f=~ em-
bo~ment of the invention,

FIG. 2 ~ an enlarged longitudinal se~nM ~ew of
the vMve e~ens~

4,820,137
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FIGS. 3, ~ 5 and 6 are components of the v~ve
mechanism, and

FIG. 7 ~ a long~udin~ section~ v~w of a second
embodiment showing a doubl~acfing arrangement.

5 Describing first the form illustrated in FIGS. 1 to 6
inclusiv~ the exten~on 1 screws to the top of a ba~d 2
to be coextensive therew~h and th~ exten~on 1 has ~ k
intake po~s 3 which terminate in which I term a garte~
type reed v~ve ~ that ~ a v~ve which ~ expanded in

10 a chamber $ in the extension to engage the inner face of
the extension over the intake po~s 3. This prevents
outflow of fluid but allows fluid flow into the chamber
~ when the reed v~ve 4 contracts into the chamber 5
due to fluid b~ng drawn into the hollow by the piston

15 & The fluid flows through the ~take po~ 3 and around
the reed v~ve 4 into the chamber 5 and thence ~to the
ba~ 2 of the pum~ Th~ reed v~ve 4 ~ the fluid inlet
v~ve to the barrd ~

By this arrangement the pump barr~ 2 ~ filled from
20 the top end when the p~ton 6 ~ on the down-~roke, the

p~ton ~ding inflow of the Hquid to the barrel 2 as ~ ~
downwardly d~placed.

Within the exten~on 1, ~tuated in the chamber $
surrounding the plunger rod 7 ~ a non-return disc v~ve

25 $ having rod seal ~ which v~ve ~ adap~d to seat
downwardly onto a webbed v~ve seat 10 ~so sur-
rounding the plunger rod 7. This ~ the ou~et v~ve
from the barrd ~.

The a~angement of this non-return v~ve 8 ~ such
30 th~ on the up~roke of the piston ~ when the reed v~ve

4 ~ forced outwardly to close off the intake po~s 3,
~quid flows upward through the po~ed v~ve seat 10

¯ and pa~ the non-return v~ve $ which k ~s to allow
~ee flow past k and up the delivery pipe 11 which ~

35 turn ~ secured to the top of the exten~on 1.
Th~ non-return v~ve 8 fricfion~ly engages the

plunger rod 7 through the rod se~ 9 so that when the
plunger rod 7 moves downwardly k moves with ~ until
the po~ed v~ve seat 10 ~ engaged to se~ downward

40 flow, and at th~ stage the delivery pipe 11 holds the
Hquid within k as ~ cannot return to the barr~ 2.

The non-return v~ve rod se~ 9 ~ pre~ed ag~n~ the
plunger rod so that when th~ non-return valve 8 ~
seated on the po~ed valve seat 10, no fluid can flow past

45 the non-return valve 8. Situated above the non-return
v~ve 8 ~ a po~ed rod guide 12 through the por~ 13 of
which the ~quid flows into the delivery pip~ but this
rod guide 12 correctly guides the plunger rod to r~n
ks a~ position in r~ation to the chamber 5 in the

50 exten~on 1.
Assembly of the valves in the extension 1 ~ by inse~-

ing the po~ed v~ve seat 10 upwards into the chamber
5 from the barr~ end and holding ~ ag~nst a ~ep 14 in
the chamber 5 in the extension 1 by means of a flow-

55 through holding member 15 which comprises a spider
16 wkh a hollow stem 17 which enckcles the plunger
rod % and retaining this by a threaded ferrule 18 which
~ pa~ of or engages the barrd 2.

In this way a cage ~ formed, con~sting of a spider 16
60 and the po~ed v~ve seat 1~ in which the reed v~ve 4

~ afiflly confined. The reed valve 4 ~ however ab~ to
flex to allow fluid to be drawn inward to the chamber ~
by action of the piton 6 or by fluid pressure.

The non-return valve 8 ~ confined in a flow-through
65 cage formed by the webbed v~ve seat 10 and the po~ed

rod guide 1Z and the po~ed rod guide ~ inserted from
above and ~ hdd ag~n~ the ~op 14 by a socket 19
which engages the delivery pipe 11.
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~ated but can be r~dfly ap~ed by persons vexed ~

1. A w~ pump ~~ a b~r~ ada~ed to be

5 supported by a d~ ~pe and ~nged to be sub-
~ed ~ a fl~d ~ be pmpe~ a ~on wk~n ~e
barrd added ~ be cou~ed by a ~ung~ rod to a
~c~c~ m~sm and ~du~ inlet and outlet
flow control v~ves p~n~ to surround the said

10 ba~P ~Nng~ r°~dd coextenNv~ e~ extenN°t Uh~ewRa h,t thesN~p ~um;n~n~f th~
ranged ~ a ~g ~m~ of the N~on ~ one d~e~n to
c~se a flow of fl~d ~mugh the i~t vNve ~to the
barrel on the r~ Nde of the N~on and ~ a sec-
o~ ~roke ~ the ~p~e d~ecfion to dgcharge ~e

15 fl~d from ~e ~v~ ~e ~d N~on ~ ~e barn
~mugh the oufl~ v~ve ~ ~e de~v~y ~p~ s~d ~
v~ve berg a ~ed v~ve portioned ~ a chamb~ ~ ~e
exten~on over ~d ~ p~s ~mugh ~e w~ of ~e

¯mugh h~ng me~er to ~ a flowqhrough cage
~r ~e ~ed v~v~

~ A w~ pump ~c~d~g ~ ~m 1, wh~n a

25 P°~esi don N confinePl dunger agNn~ ~r° ed g~de ~ther Ndt ehe chambofer~e ~o~f th~o ~re mXten-

a flow4~ough cage ~r the outlet vNve b~ween the
ported vNve se~ and ~e po~ed Nung~ rod g~de.

~. A w~l pump ~r~ng m c~m 1, wh~Nn ~e
e~enNon g ~mov~ ~d commuNc~ at an upper

30 end M~ ~e d~ve~ Npe and at a ~w~ end w~h ~e
ba~ ~e N~r md p~s ag~y Nm~h Ne ~am-

be~ and s~d outlet v~ve ~ a ~sc v~ve ~ed on s~d
webbed se~ and e~en~ng ~ross the ch~ber and

35 aro~d the ~ung~ rod.
¯ A well ~ accord~g m d~m L ~u~ng a ~

v~ve ~ ~e end ~ ~e b~r~ oppo~ ~e ~t~o~ ~d

v~ve ~d ~ ~e b~d ~d a second ~ot po~ ope~ng

second outl~ v~ve ~so ~ the s~d ~a~ above the
fi~t s~d o~t v~v~ ~e second outlet v~ve b~ng a
reed v~ve p~o~d over the second ~ot po~ and

~,c°nfineo~ dora ~ a second ~w~h cage ~ ~d exten-45

s~ by a d~ p~e and ~nged to be sub-
~rged ~ a fl~d to be p~p~ an exten~on ~r con-
ne~g the bar~l to the ~ve~ ~p~ a ~ung~ rod

~ e~en~ng ~ugh ~e e~en~on ~r ~u~ a ~on
wk~n ~e ba~d ~ a ~c~r~g mecha~sm, ~t
and ou~et flow co~l valves pos~oned ~ s~d exten-
~on to ~o~d s~d p~ger ~d, s~d pu~ b~ng

55 c~se a flow of fl~d through the ~ v~ve ~to ~e
barrel ~ the ~g ~e of the ~on and ~ a sec-
o~ ~ke ~ the ~po~e ~cfion to ~h~ge the
~d ~om ~ ~ ~e of s~d ~on ~ the barrd
¯ ~ugh ~e outl~ v~ve ~ ~e d~ p~ s~d e~e~
~on ~du~ng a w~ ~o~d~g a ~r ~d fl~d

~ ~ po~s ~g ~rou~ the w~ to ~e chamb~,
s~ ~et v~ve berg a reed valve p~oned ~ the
chamber over ~e fl~d ~et po~ s~d exten~on w~

b~ ~r enga~ng a webbed ~ ~r s~d o~t v~v~ ~d
~ a flow~hrough haling ~ ~d to urge s~d

w~bed ~ ag~ s~ ~ep and to coop~e there-
w~h ~ ~ov~e a ~w~h ~ ~r ~e ~ed vMve.
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A s~ de~ we~ ~ea~ pump h~ a solar c~ec~ a
~em boiler ~ the co~ecto~s ~cu~ a deep w~l ~adder
pump hav~g an actu~ng t~e a~ a w~er d~ve~
tub~ and a mecha~sm ~do~c~y ~e~ng steam

under pressure from the boiler into the actuating tube of
the bladder pump, the mechan~m having an expanfion
chamber connected to the actuating tube of the bladder
pump, a long period pendulum swinging by gravity to a
fgst position, a steam injection vflve between the boi~r
and the expansion chamber, the ~eam injection valve
being opened by the pendulum in the first pofifio~ an
impulse bladder connected to the expanfion chamber so
that steam pre~ure in the expan~on chamber inflates
the impulse bladder ag~n~ the pendulum in the first
position to urge the pendulum ag~n~ the force ofgrav-
~y toward a second position, an exhau~ v~ve ~ading
from the expanfion chamber to the ~mospher~ the
exhaust v~ve b~ng opened by the pendulum in the
second position, the injection of steam ~to the expan-
fion chamber by the injection vflve fordng water down
the actuating tube of the bladder pump and fordng
pumped water from the ddivery tub~ the r~ease of
pre~ure in the expansion chamber by the exhasut vflve
allowing water to be forced back up the actuating tube
into the expansion chamber for a subsequent pump cy-
cle. A mulfi-~yer pumpb~dder ~ adju~able according
to well dept~ The pump can ~so be oper~ed by any
source of compre~ed ~r or ga~

9 Claims, 2 Drawing Sheets
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1

DEEP WELL SOLAR PUMP

FIELD OF THE INVENTION

This ~venfion pro~d~ a pump that can use s~ar
generated ~eam or any g~ under pressure to r~se
w~er from a deep well

DESCRIPTION OF THE PRIOR ART

Bladder pumps are kno~m A deep well pum~
known ~ the Vergn~ pumB h~ a s~e layer ~fic
bladder ~ a pump c~der. The pump c~der has an
inlet check v~ve, an ontlet check v~v~ an actuat~g
tube e~end~g down the w~l to the pump Maddeh and
a w~er delivery tube extend~g up the w~l from the
outl~ check valve. In the Vergn~ pump water ~ forced
down the actu~g robe by a ~unger oper~ed by step-
p~g on a ~ot ped~. Th~ expands the Madder forc~g
w~er up the d~Nery tub~ On rele~ing the ped~, the
bladder contracts draw~g w~er ~to the pump cylin-
der through the inlet check vMve and ~rcing water
back up the actu~g tube ~r a subsequent pump cycle.

SUMMARY OF THE INVENTION

It ~ an o~ect oft~s ~vention to pro~de a deep well
pump operated by s~ar genera~d steam for use ~ non-
~dustd~ed countries th~ lack ~

Another o~ect of t~s ~vent~n ~ to pro~de a s~ar
deep well pump that may be very easi~ manufactured
for a ~w capit~ co~ us~g rea~ availab~ m~eri~l

A ~her o~e~ of t~s ~venfion ~ to pro~de a
pump of maximum effi~ency oper~ed by solar gener-
~ed steam or any other source of gas under pressure.

BRIEF .DESCRIPTION OF THE DRAWINGS

FIG. 1 ~ a fide hew of the deep well s~ar pump of
t~s ~venfion wRh po~ns shown ~ section and wRh
a connec~d steam generat~g s~ar collector shown ~
pe~pectiv~
¯ FIG. 2 ~ a ve~ic~ section through a steam injection

v~v~
FIG. 3 ~ a lon~tudin~ section through a Madder

pump c~der ha~ng a Madder mo~fied according to
this ~vention;

FIG. 4 ~ a ve~ section through a broken away
fragment of the pump showing a mo~fied expan~on
chambe~ an~

FIG. 5 ~ a ve~ie~ section through a broken away
fragmant of the pump showing a mod~cation pro~
~g pressurized w~e~

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Re~rring ~ the draw~gs ~ devil, FIG. 1 shows the
deep well pump of this invention. A single axis tracking
collector 10 has a tub~ar steam b~r 11 ~ ks ~cus. An
~s~ed ~eam ~ne 13 ~ads ~ steam injection v~ve 14
of the mechanism gener~ly de~gn~ed by the re~rence
numer~ 152

A well casing 16 co~a~s a pump c~der 18 w~ch
~ ~so shown ~ FIG. 3. An actu~g ~be 20 and a
w~er dd~ery ~be 22 e~end down the wcH casing l&
W~er de,very tube 22 ~ connected to an outlet check
v~ve 24 mounted on and ~wing flow upward past a
top ~osure 2~ A~uating tube 20 extends through ~p
~osure 26 to en~r an dast~ Madder 28. An ~let check

4,898,519
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vMve 30 ~ the bottom of cylinder 18 allows well water
flow ~to cylinder 18:

Mounted on a s~tab~ frame member 32 ~ a base
~e 34 through which steam injection v~ve 14 ~

5 mounted. As shown ~ FIG. ~ ~eam injection v~ve 14
recoves ~eam through Hne 13 ~ the ~g of "T" 3~
Steam delivery Hne 38 ~ fixed to base ~e 34 and
mounts "T" 3~ A small tub~ar exten~on 40 extends
upward from "T" 36 to have a soft rubber sleeve 42

10 damped about R by ~amp 43. A vMve shaft 44 extends
slidably through e~en~on 40 and through sleeve 42.
Sleeve 42 has Rs lower end damped about e~en~on 40
by damp 43. The upper end of the rubber sleeve 42 ~
~amped g~ tight around v~ve shaft 44 by damp 45.

15 A tapered plug 46 ~ the ~wer end of shaft 44 se~s
the upper end of tube 38. The plug 46 can be the readily
availab~ center cone bearing of a Mcyde whe~.

As shown~ FIG. L a mounting brack~ 48 ~ f~ed on
base ~e 31 An up~and~g suppo~ 50 has a control

20 lever ~2 ~votally mounted at Rs upper end. Along
pefiod pend~um 54 has a shaft ~6 centrally f~ed to and
rot~ably mounted by axle 6~ Shaft 56 has w~ght 57
and ~$ at its ends. W~ght 58 ~ eRher hea~er or fu~her
from axle 60 than we~ht ~7. Th~ tends to turn pendu-

25 lure ~4 dockw~e as shown so w~ght 58 ~ in a ~wer-
most fir~ portion. A pend~um arm 62 ~ fixed to a~e
60 ~ fight an~es to shaR 5~ A w~e l~k 64 extends
upward from arm 62 through a ~earance ape~ure 6~ ~
~ver 5Z An a~u~ab~ nut 66 ~ d~posed on Hnk 64 so

30 that, when pend~um 54 h substantially ve~ic~ ~ the
first position, nut 66 w~ pull down the end of con~
~ver 5Z Link 64 may be a Mcy~e whe~ spoke.

VMve shaft 44 Mso has an adjustable nut 66 at Rs
upper end. When the pend~um 54 sw~gs c~ckw~e to

35 a second posit~n to rotate control ~ver 52 c~ckw~e
by means of Hnk 64, v~ve shaft 44 ~ pulled upward
strewing rubber ~eeve 42 and ope~ng ~eam injection
vflve li Steam then flows through l~e 38 ~to a tube
or p~e ~p~e 68 which has an exhaust vMve 70 ~ Rs

40 upper end wRh a swing~g ~osure 71. Exhau~ vMve 70
may be a conventionM swing check v~ve. Below tube
68 ~ an expan~on chamber 72 connected to the upper
end of a~uating tube 20. An impulse tube 74 ~ads from
b~ow expan~on tank 72 to an impulse bladder 76. Blad-

45 der 76 may be asho~ ~ngth ofMcy~e ~ner tube sealed
about the end of tube 74 and closed at the other end of
the sho~ ~ngt~

A ~ugth of an~e ~on 78 ~ fixed to base 3~ An~e
~on 78 has a sur~ce 79 a~acent to impulse Madder 76

50 so that bladder 76 ~ b~ween shaft 56 and sur~ce 79 at
the first position of the swing- of pend~um 54. In t~s
position of penddum 5~ steam injdction valve 14 )
opened so th~ the steam pressure act~g through water
~ expan~on chamber 72 ~flates impulse bladder 76 to

55 push ag~n~ and ~ve an impose to pend~um ~4 to
m~nt~n ks oscffiating motiom

Expans~n chamber 72 ~ filled with w~er 75 as ~s
a~uating tube 20 and pump Madder 28. Steam under
pressure ~oducgd ~ expan~on chamber 72 forces

60 water down tube 20 to ~fiate Madder 28 and ~rce
w~er to the top of the well ca~ng 16 through delivery
tube 2Z Nut 66 ~ a~u~ed so th~ ~eam i~e~n v~ve
14 doses a~er a sho~ ~rv~ to allow ~eam ~ cham-
ber 72 to continue to expand w~le pend~um 54 rotates

65 counte~dockw~e as R ~ shown ~ FIG. 1.
When pend~um ~4 ~ substantially horizon~l ~ a

second position, a striker 80 on arm 56 forces ~unger 82
down ag~n~ the slight upward force of compres~on
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spring 84. Plunger 82 opens the swing~g closure 71 of
exhau~ v~ve 70 ag~n~ g~ p~ure ~ open expans~n
chamber 72 to the ~mosphe~. The cpe~rg of exhau~
v~ve 70 ~ws pump Madder ]8 ~ comract and ~rce
w~er back up tube 20 ~to chamber 7Z As the rustic 5
pump Madder 28 co~ra~ more w~er to be pum[ ed ~
drawn ~to cylinder 18 through check v~ve 3~ As
pend~um $4 swings clockwise from the hodzont~
positio~ an rustic strand 86 f~ed b~ween arm 56 and
the sw~g~g dcsure 71 closes exhau~ v~ve 70 ~o th~ 10
l~er inje~ed ~eam w~ be contused wren expan~on
chamber 7Z The rustic ~rand 86 o~y need close the
swaging dosu~ 71 and execs so sm~l a ~rce that k
does not restrict motion of the pend~um $& S~and 86
~ of a length to ~lcw exhau~ v~ve 70 ~ remain open 15
~r a needed period of time so th~ contraction of pump
Madder 28 can accder~e w~er up a~u~g ~be 20
into chamber ~2.

To incre~e the effidency of the ~eam injection
pump, the pump Madder 28 ~ made from ~v~ layers 20
90, 91, and 92 of tub~ar d~fic m~eri~ such as the
~tomer butyl. Accor~ng to the ve~ic~ ~ance the
expan~on chamber ~2 ~ above Madder 2~ addition~
~yers 90 may be added so that the head of w~er pres-
sure ~ about b~anced by the conduction of the bladder 25
28. T~s allows a minimum steam pr~sure o~y slightly
grea~r than the head of w~er above Madder 28 to
expand Madder 28 and force w~er up delivery ~e 22.
~ w~er ~ berg pumped up 68 ~et, a m~imum ~eam
p~u~ of 30 p~g ~ ~q~ ~ steam ~ inje~ed ~ a 30
~gher pr~sur~ ~e steam may be made effic~nfly used
~ ~ can be allowed to expand ~ 30 ps~ after closure of
the ~jection v~ve 14 and be~ ~e pendu~m 54 opens
exhau~ v~ve 7~

As ~ all Madder pumps, there may be ~ome ~ht ~ 35
of w~ through ~akage ~om the a~u~g tube 20 or
the Madder 28. In the pump of this ~vention, any ~ ~
made up by the condensation of ~eam ~ the expan~on
chamber 7Z When pump~g at module dep~ con-
dentation w~ take ~ace ~ expan~on chamber 72 as ~ 40
~ co~ed by ak. ~ ~o much condens~e w~er 75 ~a~s
to overfill chamber 7Z ~s ~v~ ~ au~matically regu-
lated ~ ~o ~gh a w~er 75 ~v~ wffi allow some w~er
75 to be ~own out exhau~ v~ve 70 on Rs ope~n~

When pum~ng ~ depths th~ ~q~ ~gher p~ure ~
and ~mper~u~ ~eam, expan~on chamber ~2 may
become he~ed so ~eam w~ not condense ~ ~ As
shown ~ FIG. ~ expan~on chamber 7T ~ su~ounded
by a w~er jack~ 96 wh~h ~ entered by delivery tube
2T. Water jack~ 96 h~ an outflow spo~ 9~ Water 50
jack~ 96 allows pumped w~er ~ co~ expansion cham-
ber 7~ and ensure condensation ~ ~

As shown ~ FIG. ~ a pressurized w~ robe 98 ~ads
~om expan~on chamber 7~’ through a check v~ve 99
i~o a pressure tank 10~ Tank 100 pro~d~ a ~mited 55
source of water under pressure when v~ve 101 ~
opened to operate a s~ar ~ac~ng de~ce ~ot shown)
for solar collector 10 or for other purposes. The amount
of pressurized w~er ~ ~mited as ~ ~ derived from
condensatiom 60

The most availa~e and ~t costly m~ed~ ~r ~e
tubes 20 and 22 ~ p~yeth~ene ~ng. So that t~s
~ng wont be softened by he~ ~om ~eam, the fi~t
upper ~w ~et of tube 20 may be of copper tub~g or
~e~ pip~ W~ ~ pump has been described as a deep 65
well pum~ ~ can ~so pump ~om shrew well~ ~ke~
or dver~ The tolerances requ~ed ~r ks manu~u~
ere very wide so ~ K ~an be b~R ~ no~dustrialized

countries u~ng hand to~s. If a source of gas under
pressure ~ available, ~ can be used ~ ~ace of ~eam to
opine the pump. The injection mechan~m w~h ~s
pend~um can be set to pro~de as ~ng or as sho~ a
period ~ ~q~red. Mo~ng the w~ghts 57 and 58 ~-
wa~d ~w~d axle 60 ~eeds up t~e Fer?od of oscille rich.
The injection mechan~m can ~so be used to ~rectly
inje~ steam or any gas under pressure ~to a ~rect
injection pum~ng de~ce.

Wh~ ~ d~med ~:
1. In a pump ha~ng a souse of gas under pre~ur~

and a gas cp~ed ~ump, a mechan~m pedo~cally
inject~g gas ~om s~d souse of gas ~to s~d gas ope~
ated pump, said mechanism comprising, ~ combination,
a ~ng period pend~um ~rning ~w~ds a fir~ posit~n
by gravit% an ~jection v~ve connected b~ween s~d
source of g~ under pressure and s~d gas op~ed
pump, a linkage b~ween s~d pend~um and S~d injec-
tion v~v~ s~d finkage ope~ng s~d injection v~ve
when s~d pend~um ~ ~ s~d fir~ position, an impdse
tube connected b~ween s~d injection v~ve and s~d
g~ op~ed pum~ a memb~ ha~ng a ~r~ce a~cem
to the fir~ position of s~d pend~um, and an ~astic
imp~ Madder connec~d ~ said imp~ ~be adjace~
to s~d ~r~ce so that ~flafion of s~d impose ~add~
on the ope~ng of s~d injection v~ve ~rces s~d im-
p~ Madder ag~n~ s~d pend~um ur~ng s~d pend~
~m ag~n~ ~e ~e of gravity ~w~d a ~ccnd posi-
tion.

2. The com~n~n accor~ng ~ claim I wh~dn s~d
g~ p~u~ op~ed pump ~ a ~add~ pump ha~ng a
pump c~de~ an inlet check v~ve ~ s~d pump cyli~
de~ an ac~g tube e~end~g ~to S~d pump cyli~
de~ an ~a~ ~add~ ~ s~d pump cylind~ connected
to s~d a~uafing tub~ an oufl~ check v~ve ~a~ng
~om s~d pump c~d~, and a w~ delivery ~be
e~end~g ~om s~d oufl~ check v~v~ s~d mecha~sm
injecting gas under p~ure injecting £as ~ said a~
~g tub~ and w~h the ad~tion of an expandon cham-
ber between said injection valve and said actuating tube,
an exhau~ valve to the atmosph~e connected to s~d
expan~on chambe~ and mea~ activa~d by said pend~
~m ~ s~d second p~on ope~ng s~d exhau~ v~ve.

3. The combination acccrOng ~ d~m 2 wh~n s~d
source of g~ hnd~ pr~ ~ a so~r coHe~or ha~ng
a ~c~, and a ~eam b~r ~ ~e ~c~ of s~d c~o~
s~d exhau~ v~ve ha~ng a swin~ng dosur~ and w~h
the addition of a ~dker on s~d pend~um, a p~ng~
above s~d exhau~ v~v~ s~d ~riker coma~g s~d
~ung~ when s~d pend~um ~ ~ s~d second p~on
~rdng s~d p~ng~ down ag~n~ s~d sw~ng ~csu~
of s~d exhau~ V~ve ope~ng s~d exhau~ v~ve, and
means doing s~d swin~ng ~osu~ on subsequent
moveme~ of s~d pend~um ~w~ds s~d fir~ pos~n.

¯ The combination according ~ claim 3 where~ ~aid
means doing s~d swin~ng dosu~ ~ an rustic strand
connected b~ween s~d sw~ng ~osu~ and s~d pen-
d~um.

~. The comb~afion accor~ng to d~m 4 wkh the
ad~fion of a ro~e a~e mounting s~d pent,urn, a
penddum arm on s~d ~tab~ a~ a ~v~ally
mourned con~ol arm ha~ng a fl~t end above s~d pen-
d~um arm and a second end bove said injection v~v~
s~d con~ol arm end above said pendu~m arm cont~n-
~g an ape~ur~ a link from ~ pend~um arm extend-
~g ~da~y ~rough s~d ape~ure ~ s~d comr~ arm,
~nd an a~u~ab~ n~ on ~ ~nk ~ ~ s~d n~ ~v~s
s~d co~r~ arm when s~d pend~um ~ ~ s~d fir~
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p~o~ ~d me~s ~ ~ ~cond end of s~d comr~
arm op~g s~d ~jection v~v~

& The comb~ation acceding ~ daim ~ wherdn s~d
~j~fion v~ve h~ a "~’ with upper ~d ~wer ends
and a ~ s~d ~m bofl~ bdng connected to s~d~
s~d exp~on chamber berg connected to s~d ~w~
end ofs~d ’~", a v~ve ~aft ext~d~g down t~ough
¯ e upper end of s~d "T", a p~g ~ the ~wer end of
s~d v~ve ~t clos~g s~d ~w~ ~d of s~d "T’\ ~d

a ~R ~b~r mbe ~ed ~o~ s~d vflve shaft fixed
~the upper end~s~d ’~" ~d ~ said v~ve ~aft, s~d
v~ve ~aR ~g conn~d ~ s~d second end of s~d
~rol arm ~ that pivoting ~ s~d ~mrol arm fi~ said
v~ve shaR stretching s~d ~bber tube and r~fing s~d
~ug to open s~d ~jeefion v~v~

~ The combination accor~ng ~ ~m 6 wh~n s~d
~a~ pump ~add~ h~ multiple ~yers, the numb~ of
s~d ~yers ~b~anfially b~anc~g the head of water
above ~e pump ~add~.

5 & The com~n~n accord~g to ~m 7 wRh the
ad~on ofa w~ck~ ~spo~d about s~d expanfion
chambe~ s~d w~ defiv~y tube conducting pumped
w~ ~m s~d water jacket, and an o~flow ~o~ tom
du~g pumped w~ ~om s~d w~ jacket.

10 ~ The tom.nation accor~ng to daim 7 with the
add~on of a p~ure vessel, a pressurized water tube
connecting said ~pansion chamb~ and s~d pressurized
vess~ and a check vflve ~ s~d pressuri~d w~ mbe
allow~g flow from s~d expanfion chamber into said

15 ~essurized vessd.
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ABSTRACT

A manually operable w~ w~l pump ~udes a b~e-
~e whh a c~ing thereo~ a rocker arm ~vomlly
mourned ~ the c~ing for re~procating movement
therd~ a chin on one end of the rocker arm out,de the
c~ing for rec~rocating venic~ movement wRh the
rocker arm, a connector on the free end of the chain for
connecting the htter to a pump rod, whereby the rod
can be redproc~ed ~ a well c~in~ the transmission ~
the c~ing ~dud~g a p~r of gears interconne~ed by an
en~ess ch~ a crank for romt~g the smaller of the
gears and a ~nkage between the hrg~ of the gea~ and
the other end of the rocker arm for redprocating the
latte~ and a rank ~spended ~om the base~e concen-
tric wRh the pump rod for moum~g on a well c~ing to
recdve and d~charge water ~om the well.

9 Clams, 4 Draw~g Shee~
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WA~R WELL PUMP

BACKGROUND OF THE I~EN~ON

T~s ~vention rd~ to a pum~ and ~ pa~u~r to
a manu~y operable pump ~r a w~er wall. The con-
ve~onM pump ~r a water w~ ~ a fm~e de~c~
w~ch ~ oper~ by a ~ng han~e or ~ve~ Over the
y~rs there has ~en pre~ous l~fle change ~ ~e struc-
ture of su~ pump~ w~ch can ~ somewh~ mechang
~liy ~e~em. The present ~vemor has ~und ~
t~s prob~m can be s~ved by ufng some of ~e ~me
~nci~s used ~ pump ~cks ~r ~1 wd~

~e ~e~ of the present invention ~ to pro~de a
~vdy fm~e pump ~r a water w~, w~ch ~ me-
chan~Mly e~ent and ~sy ~ operate.

BRIEF SUMMARY OF THE INVE~N

Acco~ ~e ~ese~ ~ve~on relies m a pump
comprifng base~e mean~ c~ng means on ~ ~se-
~e me~s; r~ker a~ means moused ~ s~d c~ng
means ~r redproc~g rotary movemem ~erd~ drive
means ~ ~d casing means ~r r~ ~d ro~er arm
means; chin means on an outer end of ~id rocker a~
m~ns ~r redproc~g ve~c~ movemem wkh s~d
r~ker arm mean~ touter means on ~ chin means
~r conne~g the htter to a pump rod, whereby the
rod can ~ re~oc~ ~ a wall c~; and rank means
su~end~ ~om s~d base~e concentric w~h s~d
~mp rod ~r mou~ on a w~ cafng to recdve
water ~om the w~.

BRIEF DESCRIPTION OF THE DRAWINGS
re~renceThe ~ve~on ~ ~ ~scri~dm the accompan~ng ~a~~ ~e~er d~ ~wNch ~N~

~ate ~ pre~ed embo~mem of the ~vention, and
wherNn:

FIG. 1 is a schemati~ ~om~ric ~ew ~om ~ove and
one end of a pump ~ accordance ~th the presem ~-
re, on;

FIG. 2 is a pa~y second, ~om~ric ~ew of the
pump of FIG. 1 from one fide and ~g~y ~ove ~th
~s o~tte~

FI~ 3 ~ a ~y se~on~ fde ~ew of the pump of
FIGS. 1 and 2 ~ the use ~sition;

FIG. 4 ~ an ex~ode~ ~om~ric flew of a ~nk and
~pe r~ner used ~ the pump of FIG~ 1 to [

FIG. $ ~ a ~n~d~fl se~nM ~ew of a pump rod
~d ~ring msem~y u~d ~ the ~r~us ~ ~GS. I to
~ md

FI~ 6 ~ a ~n~d~fl ~nM ~ew of an ~m~e
~ of pump r~ ~d spring m~m~y ~r u~ ~ the
~r~us ~ ~e presto ~venfiom

DESC~ION OF THE PREFER~D
EMBODIME~

Wherever ~sible the ~e referen~ numerfls have
~n u~ ~ the various figur~ ~ ~e draw~ ~ ~en-
fi~ ~e ~e or s~fl~ demems.

W~h re,fence to FIG~ I to ~ the pump of the
pr~m ~ve~on ~d~es a b~e~e 1, w~eh carries a
c~ng ~ner~y ~c~ at 2 and a c~dricM rank 3.
~e cm~ 2 ~ ~ ~ a p~r ~ ~ne~ ~ang~ar
fd~ ~ ~d 6 ~mrconne~ ~ ~ ~aom ends by a

the tides ~e~en~ upwar~y ~r suppo~g a cover 10
~IG. 1~ ~c ~ver 10 ~ ~mndcd m prom~ the user.

5,222,553
2

A pfir of toothed sprock~s 12 and 13 are mounted ~
bearings 14 and lg respectivdy ~ each of the fdes 5
and 6 of the ~ame ~ A chain 17 extends around the"
sprock~s 12 and 13. A sha~ 18 ca~ng the smaller

5 sprock~ 12 extends through the bearings 14 beyond the
~ame fdes 5 and 6 at one end 19 of the frame 2. The
sha~ 18 ~ rotted by an tongued L-shaped crank 2~
w~ch ~ connected to the sha~ 18 by a T-shaped, tubu-
hr touter 21. The outer end of the cou~er 21 and the

10 ~nger arm 22 of the crank 20 have a square cross sec-
tio~ and the sho~ arm 23 of the crank ~ cylindrical for
use as a han~e by the pump operato~ Ro~tion of the
sha~ 15 ~ accompa~ed by rotation of the ~ansmission
defined by the sprock~s 12 and 13, and the chin 1~ A

15 sho~ sha~ 25 carr~ng the hrger sprock~ 13 extends
through the bearings 15 ~ the fries $ and 6 ~ the other
end 28 of the ~ame 2.

A~ic~ed crank arms 30 and 31 connect each outer
end of the sha~ 25 to one end 33 of a rocker arm 34. The

20 arms 30 and 31 are pivotally ~rconne~ed by a ~n 36
and a r~r bearing 37. The upper end of each top arm
31 h ~vot~ly connected to one end of a sha~ 3E w~ch
e~ends through a bearing 39 ~ the end 33 of the rocker
arm 34. The arms 31 are re~ined on the sha~ 38 by a

25 cotter’~n 40.
The gener~ly triang~ar rocker arm 34 h ~votal~

mounted on a sha~ 42 ex~nd~g b~ween the fdes $ and
6 of the ~ame 2 near the end lg One end of a chMn 43

h connected to the top of the arcuate outer free end 4~
30 of the rocker arm 34. The chin 43 ~rad~ the end 45

of the rocker arm 34, so th~ the rocker arm engages the
chin during redprocating rotation of the arm around
the a~s of the sha~ 42. An internally threaded eou~er
46 h prodded on the bottom end of the chin 43 for

e~ends downwar~y through the rank 3 and a stand,pc
5L w~ch ~ embedded ~ a concr~e pad 52 ~ the top of
a well cafng ~3.

40 As best shown ~ FIG. ~ the rank 3 ~dudes a cylin-
dricM fde wM1 ~5, and recmng~ar top and bottom
~es 57 and 58, respe~ivdy. The top ~e $7 ~ con-
nected to the base~e I by brits ~9 and nuts 60 (FIGS.
I and 3) bene~h an ope~ng 61 (FIG. 2) ~ the baseplme

45 1. The ope~ng ~ dosed by a square cover 62 with a
h~e 63 ~ the center thereof for ~ably receiv~g the
rod 49. An inlet ~pe 65 extends upwar~y from the
bottom ~e 58 around a cenW~ ope~ng 66 therein. An
L-shaped outlet spout 68 extends outwar~y from the

50 ~de wall ~$ near the bosom end thereo~
The top of the pipe 65 ~ dosed by a riser ~pe.retainer

69, w~ch ~dudes a centrM, internally threaded ~eeve
70 for mounting on the top end of a well riser ~pe 72.
An ann~ar flange 73 emends outwar~y ~om the fleeve

55 70 for se~g on the ~pe 65. In the form shown ~ FIG.
~ an e~ernM~ threaded touter 74 ~ moun~d on the
topend of the ~pe 72, and conne~ed to the retainer 69.

" In the embodiment of the ~venfion shown ~ FIG. ~
the ~ceve 70 ~ connec~d directly to ~he top end of the

60 ~pe 72. In each case, a ~otte~ cylindrical ~eeve 76
extends downwardly ~om the pl~e 72 and se~s on the
temper 69.

A helicM spring 78 ~ mourned on the rod 49 between
a washer 7~ wh~h bears ag~n~ the ~me 62 and a

65 c~r 80 on the rod 49. The spring 78 ~ases the rod 49
¢ownwardl% ensuring a smooth return ~roke when the
rod ~ rdeased from the chin 43. The ~ru~ure illus-
tramd ~ FIG& 3 and $ ~ d~ned for shallow wcll~
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An as~mNy ~nded for deep well use ~ shown ~

FIG. 6. In the as~mNy of FIG. ~ a threaded rod 82
e~ends downwardly ~om the sleeve 46 on the bottom
end of the chin 43 through the h~e 63 ~ the ~e 6Z
The rod 82 ~ connected to the upper end 48 of the rod
49 by an internally threaded cou~er 8~ A washer 85 ~
sandw~hed b~ween the cou~er 84 and a nut 8~ The
washer 85 ac~ as a top ~op for a heavy duty helicM
spring $~ w~ch ~ coaxial wkh the rod 49. The spring
88 ~ housed ~ a tube 89 w~h e~ern~ threaded top
and botlom ends 90 and 91, respectiv~y for connecting
the tube Io the re~iner 69 ~ the top end, and to a fleeve
94 and tubflar cou~er 95 at the boRom end thereo£
The coupler 95 ~ mounted on the top end of the riser
~pe 7Z and ac~ as a seat for the bottom end of the
spring 88.

In the opera,n, when the han~e 23 ~ grasped to
turn the crank 2Z the gea~ 12 and 1~ and the chNn 17
are causedto rotatethe .arms 30 and 31 to~heUChrocke’~ r°ti°~rm¢~- ~° 34, wh~h ~ caus~ edtransmitted through

to reoproc~e around the afis of the shaft 42. Con~-
quentlN the chNn 43 and the rod 49 are caused to recip-
roche ~ the riser Npe 72. W~er drawn up through the
tube 72 ente~ the tank 3 and ~ d~charged v~ the flob
ted fleeve 76 and the spore 68.

As will Mso be appredNe~ while the two embo~-
men~ of the ~vent~n described abov~ are adapted for
manuM a~uatio~ ~ each case the pump coMd be
power driven bN for examNe an ~e~d~ gasM~ or
hydra~ moto~

Wh~ g dNmed is:

1. A pump compriring baseN~e meang caring means
on said baseN~e meang rocker arm means mounted ~
s~d caring means for tedptoc~g rotary movement
ther~ drive means ~ sNd caring means for rotating
sNd rocker arm meanN chNn means on an outer end of
s~d ~ocker arm means for redprocating ve~ic~ move-
ment with sNd rocker arm mean~ couNer means on
said chNn means for connecting the la~er to a pump
rod, whereby the rod can be re,proceed ~ a well
carin~ and tank means suspended ~om sNd baseN~e
concentric with sNd pump rod for mounting on a well
caring to recNve w~er ~om the well.

Z A pump acco~d~g ~o dNm 1, wherNn said drive
means ~ud~ ffansm~fion means ~ said casing means45

connected to sfid rocker arm m~n~ and ~ank means
¢n sa~ casing means ~r manually operating sa~ ~an~
misrion mean~

3. A pump according ~ claim Z wherein said trans-
5 mission means ~ud~ fir~ small ge~ m~am ~r ~m-

fion by sa~ crank m6an~ second, ~rger gear means ~r
~ciprocating rotation of one end of said rocker arm
mean~ and end,s chin means e~end~g ~ound said
fir~ and second gear mean~

10 & A pump aecord~g ~ dfim ~ where~ said ~rank
mea~ ~dud~ ~aft means e~end~g ~ugh said
casing means and said fir~ gear mean~ and han~e
mea~ on one outer end of said shaft means for ro~t~g
¯ e ~e~

15 ~. A pump accord~g ~ dfim L ~dud~g tub~

~miner m~ ~ said tank mea~ for mount~g on ~e
~p ~nd of a well ds~ pipe; and hel~fl ~ring means for
mounting cn the pump rod fcr ~asing the latt~ dow~

~ wardly ~ a well.
¯ A pump accor~ng to dfim ~ wh~e~ said ~nk

means ~dudes a c~dric~ fide wall, an annfl~ bo~
mm wall, inl~ robe means extending upwardly from lhe
~n~ periphery of sa~ b~m wall ~r ~ppo~ing said

25 r~ner mean~ and oufl~ means ~ said fide wall ~r
~h~ng w~ ~om ~e ~nk mean~

% A pump acco~g ~ d~m ~ whe~ said rank
mea~ ~dud~ eov~ mea~ on said base~e means ~r
~dably ~cei~ng ~e pump rod; and floaed fir~ fl~ve

30 means e~end~g downwardly ~om said cover means
~to engagement wkh sfid ~miner mean~ whereby
w~ entering ~e rank mea~ through sa~ inl~ tube
means ~ d~cha~ed ~mugh said fir~ N~ve means and
sNd oufl~ mea~.

35 8. A pump accord~g to dNm ~ whe~ said ~tainer
means ~Oud~ secon~ internNly ~readed N~ve
means ~r connection to a well riser Npe around said
pump ro& and ann~ flange means for seating on said
inlet tube means and ~r ~ppo~g said fir~ ~eeve

~ m~an~
~ A pump acc~d~g ~ d~m E ~u~ng ~d

Neeve means ~r mounting on ~e pump rod bene~h
sNd ~nk mean~ sNd tNrd Neeve means ~iNng said
spring means on ~e upp~ end of the pump rod.
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lowermost cup on the plunger upstroke.
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1
~ ~ ~ C~~

COMPONENTS

~O~ O~ ~ INVEN~ON

Re p~sem inv~fi~ rdmes to water w~s and m~e
p~y to i~m~ ~ pu~ compone~s.

1. ~dd of ~e Invention

~er w~ pum~ng ~p~s u~ compri~s a pump
~ ~ i~ a w~ ~ on the d~ng end of a
m~ng ~fing. ~e c~ind~ h~ng me~s m ks ~
end ~r ~p~ng a check v~ve gen~ ~=ed ~ as a
~ng v~ve. A g~ anchog such as a ~ng~ ~ ~
screened ~pe, may depend ~y ~m ~e c~ if
de~& A s~ng of su~er rods ~ in~ in ~e ~ng,
~d suppo~s m ks ~w~ ~ a h~ow p~ h~
a ~p end ~ng v~v~ w~n ~e c~nd~ The ~nng~
has ~ ~1~ se~ or ~s w~ch coma~s ~e in~r p~p~
~ of ~e ~l~d~ ~r wog~s~vdy tiffing fl~d to e~t ~e
~e ~ ~ e~ ~ ~ ~p~ l~t of the ~ing ~ng by
the ve~c~ ~c@mc~ action of ~e su~er ~ds by a
s~t~ m~h~ism m ~ ~e of the e~. Up s~oke of
¯ e ~ m~ ~du~s ~e p~s~ in ~e c~M~ b~ow
¯ e Nu~ ~ open ~e ~ng ~e ~ ~ water imo
¯ e ~p~ ~d p~ ~ ~d~ ~w~ ~
mcm of ~e suc~ rods ~d ~ung~ ~oses the ~ng
v~vc ~d ~cns t~ ~v~ng v~ve ~r mo~ng w~
t~h ~ ~ ~o ~e c~ ~c ~e portion of
¯ c an~ sc~ ~ ~ Sub~quem upw~ movcmem of
¯ c ~ rods do~s ~e ~ung~ ~p v~ve by ~ ~d
¯ c s~tic hc~ ~d fi~s the w~er ~ovc ~e ~unger se~s
towed the surface ~ the c~h w~lc ~muk~eous~ mpcat-
~ ~c ~e~ ~ the st~ding v~vc ~d ~ the dcpen~
ing end of ~e ~inder.

~e ~ove described water w~ pum~ng ~p~atus h
improved by ~is invc~on by profi~ng ~ ~proved ~pe
~ungcr cup w~ch by ~ m~ncr ~ cons~on improves
~s se~ ~ ~e i~er ~he~ of ~e c~ ~ ~e st~c
hem ~d has a long use~l fi~ and N~h~ pro~d~ an
~proved ~ vNve ~ ~d mNevN dev~e.

2. Description of ~e Prior ~

U.S. P~. No. 43~919 issued Jura 2~ 1~0~ Campb~
et N ~r off pump, ~d ~S. Pro. N~ 1~39~96 ~sued S~.
2~ 1912 m D~ et N ~r exp~ s~eve ~r ~ng
vNve ~e co~dered good ex~p~s of the g~og~.
~e C~pb~ ~ N p~e~ ~sdoses a series of cup sh~ed
se~s ~ound Ne cen~y bored Nunger ~ng wi~ the
w~ of a worNng b~el, and a ganNng vNve wNch is
tethe~d to the Nunger ~r removN t~re~ as a uNk

The D~, et N p~em Nsdoses a Nu~er sen of ~e
c~n~cN ffpe ~d a ~ng vNve Nso m~e~d m the
Nun~er.

~s inve~on ~ b~ved ~stinctive over ~ese ~d ~h~
si~ ~ents by pro~ng a Nu~ky ~ cu~ike seNs on
a pump Nunger in wNch ~e o~w~dly fl~ed ~w~d~
~efing w~ of ~e cup sen is Nased omw~d in~ eng~
mere with the i~er ~ ~ the s~oun~ng cyfinder by
¯ e ~c ~ ~ fl~d ~d ~w~d moveme~ ~ ~e p~nger.
~er, ~s inve~on pro~s a fr~NNe couNer ~tween
¯ e d~enN~ end of ~e Nung~ ~d ~e ~ng vNve
wNch N ~attered ~ the time ~ in~on of ~e ~Nng
vNve in ~e depenNng end of the wo~ng c~nder.

SUMM~Y OF THE ~VEN~ON

An ~ong~ed h~ow su~er rod re~Noc~ed Nunge~
NmenNoned m be co~eratively ~cNved by the bo~ of a
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conventional working barrel or cylinde~ is provided with a
top traveling valve and cage and at least two superposed
peripheral cup seals. A longitudinal planar surface subtends
an arc of the plunger periphery and extends across the top

5 cup base to fill the bottom cup with fluid before and during
upward movement of the plunger relative to the cylinder to
insure a fluid tight seal of both upper and lower cup walls
with the inner periphery of the cylinder.

A standing valve, adapted for seating on an annular inner
10 shoulder at the depending end of the cylinder, is removably

connected with the depending end of the plunger by a
biodegradable frangible couplen The coupler is shattered by
striking the uppermost end of the sucker rod string when the
standing valve is initially contacting the annular shoulder

15 which releases the plunger from the standing valve while
simultaneously seating it on the annular shoulde~

The principal objects of this invention are to provide a
plurality of superposed cups surrounding the plunger in a
water well pump cylinder to insure both cups being filled

~0 with water on the upstroke of the plunger for biasing the cup

walls outwardly in intimate contact with the cylinder inner
wall surface for moving all water above the position of the
cups upwardly on each upstroke of the plunger; to provide

provide a biodegradable coupler separably joining the
plunger to the standing valve for seating the latter on a
standing valve seat.

30 BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a fragmentary vertical cross sectional view of a
pump cylinder containing the improved plunge~ cups and
standing valve, the plunger being connected with the

35 depending end of a sucker rod string;
FIG. 2 is a vertical cross sectional view of the plunger

assembly;

FIG. 3 is a horizontal sectional view taken substantially
along the line 3---3 of FIG. 2;

40
FIG. 4 is a vertical cross sectional view of the standing

valve; and,

FIG. 5 is a vertical cross section of the frangible coupler.

45 DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Like characters of reference designate like parts in those
figures of the drawings in which they occu~

In the drawings:
50

The reference numeral 10 indicates a conventional water
well cylinder connected by a coupling 12 tO the depending
end portion of a tubing string 14 within a casing equipped
well bore, not shown. The cylinder has a standing valve

55 coupling 16 at its depending end including an internal
annular shoulder 18 for supporting and sealing with a
standing valve assembly 20 as hereinafter described.

A plunger assembly 22, connected with the depending end
portion of a sucker rod string 24, is initially connected to the

60 standing valve assembly 20 by a frangible element 26
comprising a frangible pin and box coupler, preferably
formed from biodegradable material, for seating the stand-
ing valve and separating the plunger therefrom, as presently
described.

65 The plunger assembly 22 comprises an elongated cage
and traveling valve assembly upper portion 28 having a
downwardly open socket 29 and a lower or base end portion
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30 cemrNly through bored and threaded m its depen~ng end
posen as ~ 31, threade~y connected wi~ ~e ~p potion
28 by threads 32. The ~ner pefiphe~ of the mp end of the
Iowa memb~ 30 ~rms an ann~ vNve ~ 34 Above ~e
seat 34 ~e wN1 36 of ~e mp poaion 28 is prodded with
opposRely ~ed poas 3& o~y two b~ng shown (FIG.
~, w~ch ~rrns ~e upper end of a ~n~m~nN fl~d
pa~ageway 39 through the ~unge~ Pfi~ m ~mb~ of the
top poaion wi~ ~e bouom poaion, a bN1 vNve 40 is ~aced
wit~n the mp potion of the socket 29.

A p~r of omw~d~ ~verging wall ~mhefic mmeriN
~ung~ cups 42 su~ound ~e ~wer ~ung~ potion ~
~pe~o~d rdafion bdow ~e depen~ng fimit of ~e mp
poaion wN1 36. E~h of the cups 42 have a wN1 43 and a
thickenedcontacts anCemrNly ape~umd b~e~mrmeNate peripherNPO~iOnpo~ion44ofWNch snuNYthe Nung~

perim~ wi~ Ne ~wermog cup supposed on a washer 4~
overlying an upw~dly Ncing shoulder 48. Each cup wN143
is fl~ed outw~dly and upw~Ny and the tNckness of each
wN1 conve~ upw~dly. Each cup ~ner periph~N wN1
surface is preferably ~osed ~ an anne A (FIG. ~ ~r
examNe 8°, wi~ ~ect to ~e ve~icN. Nmil~lN the outer
~rface of the wall 43 is Nspo~d on an anne B, ~r examNe
4° wRh r~pe~ m Ne ve~icN. The pu~o~ of the upw~d~
converging wN1 ~amm of ~e m~ective cup 4~ is m ~m
that fluid ~atic head wi~ Nas ~e upper ~mit of ~e respe~
five cup wN1 agNnst the inn~ periphew of ~e c~d~ 1~.

A cylindricN spac~ or sleeve ~2 is i~e~ed b~ween
the two cups to ~ppo~ ~e ~p cup above ~e ~w~ cup.
Water fill~g b~h cups ~sums a poN~ve sen wi~ ~e inner
periphe~ of ~e cylind~ 1~ when ~e p~ng~ ~ moved in
an upw~d dkection by the suck~ md string 24. To Nsum
¯ ~ ~e ~w~ cup ~ls wi~ w~er, a ~an~ ~fface 56 (FIG.
~ su~ends an ~c of ~e periphe~ of ~e ~ung~ wN1 54
and extends ve~icNly across the ~kened base 44 of the
upper cup 42 to ~rm a fl~d pa~ageway 57 ~r w~
pa~age from ~e upp~ cup to the ~rior of the ~w~ cup.
Filling ~e Iowa cup ~ ~su~d by ~rming a notch or recess
58 ~ ~e upper edge of~e ~eeve w~l. Obviousl% V-shaped
~s, not shown ve~ically ~rmed in the ~ung~ wN1 54
across the t~ckened base 44 of ~e upp~ cup, wo~d
accomplish ~e same pu~ose. Wrench fires 59 ~e pre~rab~
~rmed on respective end poaions of ~e plunger ~sembly

¯ 2~

The ~an~ng vNve assemb~ 20 comprises a mb~ body
60 and a v~ve and cage 70. The outer pefiphe~ of the body
60 depen~ng end poaion 62 conve~ downw~dy ~om a
sho~d~ 6~ as ~r examp~ on an an~e of 5° wi~ respe~
to the verticN, ~r emering and seating on the ann~
sho~der !8 of the coupling 16 (FIG. D. The ~ner periphe~
of the upper end of the ~b~ body 60 ~rms an annul~
vNve sere 66 ~r ~ating and seNing wi~ ~e cage 70 bN1
vNve 68. The vNve cage assemb~ 70 is substantiNly
~enticN wi~ ~e Nunger vNve cage assemb~ 28, and ~
fimil~ly ~ade~y connected wi~ the periphe~ of ~e
upper end potion of the ~an~ng v~ve body 60. ~milarl~
w~nch flats 71 ~e ~rmed on re~ective end portions of the
~an~ng vNve ~semb~ 2~ A cup 7& sub~antiNly identicN
with the ~ung~ cups 4~ su=ounds the body 60 and is
suppoaed by ~e body shodder 64.

The up~an~ng threaded ~n 72 of ~e vNve cage means
70 threadedy ~ceNes ~e box 74 of ~e ~odegmdable
~an~e coupler member 26 having an upaanding threaded
~n 78 threadedly ~c~ved by the ~unger 31 ~reads for
connecting the plunger assemb~ 22 with ~e stan~ng vNve
~sem~y 20 when ~wering the two, as a u~t, ~m the
cyHnd~ 1~

4
OP~ON

~ng ~e ~u~ as~ 22 connected ~th the
~an~ng vNve 20 by ~e cou~ 74 is in the p~on

5 ~med by ~G. 1, an opermor using a h~er or sledge,
not shown a~y sh~ s~es the upper end of ~e
~ ~ ~. ~s ~ the ~ung~ ~m~y downw~d
~l~ve to the s~ v~e 20 and ~u~s the ~an~e
~ed~d~e mmeri~ cou~ 7~ thus ~p~ the

~o
~ung~ ~se~ 22 ~om the ~an~ng vNve and fi~
neoufly se~ng the ~an~ng vNve on ~e annul~ sho~d~
18. Th~ pe~ ve~cN ~c@~c~nn of ~e sucker rod and
~r ~sem~y ~ ~ ~e cy~nd~ 10 by ~s~
not shown ~ the ~ ~ ~e e~ The pu~g opera-
tion ¯ en progresses ~ ~e manner briefly described here-15

Briefly ~ed wme~ n~ shown is ~ed ~ ~ ~e of
the e~ ~ugh ~e m~ng by upw~ movemem of the
~ung~ ~m~y 22 ~ w~ch st~c head ~ases ~e cup

20 wNls 43 omw~y to ~R ~e wm~ wi~ ~e c~d~ w~
s~u~ fi~ng ~e c~d~ b~ween the ~an~ng
vNve and ~e ~ung~ by ~ng p~u~ ~er~n w~ch
~Rs ~e vNve 68 and ~aws w~ ~to the c~nd~ Con-
ve~dy ~w~ ~m ~ the ~ung~ ~ ~to
the filled depen~ng end po~on of the c~ 1~ ~es
¯ e ~ung~ v~ve 40 off Rs se~ and w~r flo~ ~ the
~ung~ ~ew~ 39 to commie one cycle ~ ~
of ~e ~ung~ and ~an~ng v~v~

Over time, ~e fle~e wNls 43 of the cups 42 g~y
30 we~ ~ay to such an extent ~ the pum~ng ~e~

necesfitmes the ~acemem of ~e cups w~ch ~ p~ed
~ ~e ~ung~ m ~ ~e ~ ~ e~ ~ ~ ~ m~
and ~N~eC In the ~ R b~o~s ~s~ to r~e
¯ e aan~ng vNve as~ 2~ ~e depen~ng end of ~e

35 Nung~ ~e~ 22 ~ ~w~ed u~l the Nu~ ~Ns 31
contact ~e ~d Nn 72 of the ~ vNve cage
~e~ ~ ~y ~afing ~e ~ m~ and Nu~
~se~ 2~ to the rigN in a thread fig~eNng ~tion
engag~ ~e Nung~ ~mNy t~ N ~ ~ ~s ~

4o the ganNng vNve Nn 70 ~r anse~ the ~anNng vNve
and mo~ng ~ ~th the Nung~ to ~e su~ce of the e~.

Ob~ously ~e ~vem~n is susce~e to ~an~s or
Nmrafions ~out ~ its wac~abi~ There~re, I
do not ~sh to be confined to the pre~ed emboNmem

45 shown ~ t~ &a~ngs and described herNm
I dNm:
1. In a w~er wall having a wo~ng c~er at the

d~enN~ end of a mb~ pump s~ng extending from the
e~s surface imo a w~m com~N~ wm~ and ha~ng

5o a reNNoc~ su~er rod aring in and sub~antiNly coex-
mnNve wi~ ~e tub~g sN~, the improvemem comprising:

pump Nunger means ~du~ng a mb~ Nunger bo~
having a w~ connecmd ~ a vav~g vNve c~e
~tNn ~e @~r and ~n~ from sNd su~ rod

55 s~ng ~r redproc~on ~ere~;

a Nan~ surface on ~e body w~ suNenNng an ~c of ~e
periphe~ of sNd body ~e~ediate ~ ends;

a p~ of Nung~ cups, each cup of sNd pNr of cups

60 ha~ng an ~e~ed bas~ s~oun~ an ~e~ediate
po~on ~ sNd ~@ ~ supe~osed ~0~ ~

Neeve means ~n ~e lowe~ost cup of sNd pNr of
cups ~r s~ ~e base of ~e ~ost c~
~ove ~e upper ~t of the lowe~ost cup and ~

65 inm~ecfing ~on ~ m~e~ ~ sNd Nan~ surface
~r ~ng a ve~cN fl~d ~ew~ across the base
~ ~e ~per cup of sNd pNr of cup~
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whereby upw~d movement of s~d ~ung~ body doses
s~d ~d~ng v~ and ~h bah ~ps ~ s~d p~r ~
~ with w~ and H~ ~e w~ ~e ~e ~ps ~d
~ung~ means mw~d the ~fface ~ ~e earth.

2. The ~mb~on ~rding m clam 1 ~ ~hi~ s~d
¯ ~eeve me~s includes:

a ~eeve having a w~ ~cess ~mmunic~g ~th ~e
fl~d p~s~ew~ and ~e intefi~ ~ ~e lowerm~t cup
of s~d p~r of cup~

3. 2he ~mb~on ~rNng ~ dNm 1 and further
~u~ng:

gan~ng v~ve ~mb~ me~s a mb~ ~ng vN~
body ~i~y ~nne~ wkh a vNve ~d c~e and
rele~ably se~ed MtNn ~e depen~ng ~d po~on of
¯ e cyl~d~ for admitting ~d mNntNNng waler ~ ~e
depenNng ~d po~on of ~e cylind~ an~

an upw~dly ~ ~p ~N ~n~ng and ~d ~ ~e
~an~ vN~ bo@ intermediate ~ ~ ~r mNmNm
~g sNd gan~ng vNve ~ed by fl~d ~c ~.

4. The ~mb~on accor~ng to d~m 2 and N~h~
~duNng:

ff~NNe couN~ means ~nn~fing sNd Nung~ means
with sNd ~anding vN~ ~mb~ means for sep~
sNd phng~ me~s from s~d a~Nng vN~ means ~
response m sudd~ ~wnw~d moveme~ of sNd
Nung~ me~s rel~ m sNd g~ng v~ve me~s.

5. ~ a w~ wall ha~ng a working cylind~ ~ ~e
depen~ng end ~ a tub~ pump sNng ext~Nng from ~e
earth’s ~ffa~ into a w~om ~NNng wN~ and havi~
a ~cipmcable ~ md s~rg ~ and ~b~ti~y ~-
~Ne ~ ~e mNng s~, the impm~me~ ~mpfising:

pump Nu~er me~s depen~ng from sNd sucker md
sNng wi~ ~e cylind~ ~du~ng a tub~ Nung~
body ha~ng a w~ conne~ed m ~s upper Hmit with a
v~ve and cage doNng ~d opeNng ~e mb~ body
du~ng ~specfi~ upw~d and downw~d ~ciproc~
moveme~ ~ sNd ~ md s~ng;

a Nan~ surface cn the body wN1 subtending ~ ~c ~ fie
pe~phe~ of sNd body ~terme~ate ks ends;

6
a p~r of ~ung~ cups, each cup of s~d p~r of cups

ha~ng an ape~u~d b~ su~oun~ng ~ interme~ate
posen of s~d bo~ ~ supe~osed relation; an&

~eeve means wi~ ~e lowermost cup of s~d pair of
5

cups ~r ~ppo~ng ~e base of the up~rmost cup
~ove ~e ~wermost cup ~d ~ i~e~ecfing relation
wi~ ~e~ m s~d Nan~ ~fface ~r ~rming a
~c~ fluid passagew~ t~ough ~e b~e ~e upp~

10 cup ~r fill~g the lowermost cup of s~d p~r of cup~

whe~by upw~d movemem of s~d ~ung~ body ~h
bo~ ~ ~ s~d p~r ~ ~ ~s wm~ ~ove ~e cups
~w~d the ~ffa~ ~ the earth.

6. The ~mb~ation ~rding ~ d~m 5 ~ w~ch ~d
~5 ~eeve means ~dudes:

a ~eeve ha~ng a w~l recess ~mmu~cating wi~ the
fl~d pa~e w~ ~d ~e ~fi~ ~ ~e lowermost cup
of s~d p~r of cups.

~ 7. Tl~e ~mb~afion ~r~ng ~ d~m 5 ~d ~er
~du~ng:

~an~ng v~ve ~mbly me~s ~du~ng a mbd~ body
~i~ly connoted wi~ a v~ and cage and relezsably
seared wi~ ~e depen~ng end po~on ~ ~e cylind~

~ for admitting and mantling water ~ the ~pen~ng
end po~on ~ ~e c~de~ an~

an upw~Ny open cup ~N su~ounding and ~cured ~ t~
~anNng v~ve body intermeNate Rs ends for m~mNn-

~
~g s~d ~an~ng v~ve ~ed by fl~d ~atic head.

8. T~e comb~afion ~r~ng ~ c]~m 7 and ~er
~du~ng:

ff~e coupl~ me~s ~nnecting s~d Nung~ means
with said aan~ng v~ assemb~ me~s fcr ~p~ating

~ s~d ~ung~ means from s~d ~an~ng v~ means ~
~on~ to sudden downw~d movemem of s~d
~ung~ means relati~ m s~d s~n~ng v~ ~mb~
means.
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[57] ABSTRACT

A plunger or ffaveling valve and seal for a we~ pump and an
oil weil pump in paa~cular, which plunger includes a man-
drel of selected length, at lea~ one plas~c ~eeve fi~ed with
at lea~ one metal inse~ mounted on the mandr~ for sealing
the mandrel in a pump barrel and a ball and seat valve
provided on at least one end of the mandrel. The plunger
may include fiber tings and ring holders and ~ seated inside
a conventional pump barrel and the plastic ~eeve serves to
seal the plunger as the plunger reciprocates in the barrel. The
plastic seal ~ typically cons~ucted of ulffa-high molecular
weight polyethylene with one or two flanged, typically
brass, insets tightly mounted in the plaa~ seal bore to
con~ol or limit thermal expansion in the plastic seal.

21 Chfim~ 4 Drawing Sheets
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1
PLUNGER AND SEAL FOR WELL PUMP

BACKGROUND OF THE INVENTION

1. Field of the Invention
This invention rein~s ~ downh~e water and fiq~d

hydrocarbon pumps and more particul~ly, to a plunger er
~aveling v~ve for an off weft pump. which plunger ~ fi~ed
with a cylindric~ plastic se~ mounted on a metal inse~ err
insets thM seM the plunger inside the pump barrel In a
preferred embodiment the plunger is chara~erized by a
conventionM or speda~y defigned pump mandrel of
~Maed Mn~k materiM of construction and ~ameter and m
~t one plastic sleeve, fitted with ~ least one met~ insert.
moun~d on the pump mandrd with ~ least one ball and seat
vMve attached ~ one end of the mandrel. The mandrd and
~sembled plastic fie, eve is des~ned ~ fit inside a conven-
tionM pump baird mounted in the downhoM casing and
~dprocates within the barrd to pump wmer. off an~or
condensate from a down-h~e intervM or formation ~ the
surfac~ The p~stic sleeve is ~p~ally construc~d of a fi#&
~vhigh molecM~ weight polyethylene cyfinder, with one
or tw~ typically br~s. in~s tightly mounted in the plastic
seM bore to con~ol thermal expans~n in the plastic seM.

~ has surprisingly been found that fi#d cy~ndricM plastic
sleeves may be fit~d with one or more metal insets fer
expanfion con~ol purposes and mounted on a conventionM
~ specially designed pump mandrel for sealing the resMting
pump plunger or gave~ng vMve in the barrel of a downh~e
w~er or fiq~d hydrocarbon pump. In a most preferred
embodimem the plastic sleeve is ch~acterized by a
cy~ndrical. M~a-high molecul~ wright po~mer such as
po~ethylene, sleeve having an in~mM bore and a wall
thickne~ sufficiem ~ impart rigi~t% and ~e insert is one or
more brass, copper, ~ainless s~el or other preferaMy
flange~ m~M fitting sized ~ tightly fit insMe the p~yeth-
#erie s~eve bore and stabilize the polyeth#ene sMeve
again~ exces~ve s~eve expanfion ~ the pump barrd ~ a
~suR of high formation temperatures and &ictiondnduced
heal The mandrd ~pieally ~cMdes a ball and se~ vMve on
one en& as weft as one or more lock nuts an~ optionally.
one or more fiber washers and metM rings for holing the
fiber washe~ in place, depending upon the nature and
con~tion of the wmer or hydrocarbon fluid being pumped
~om the produ~ng zone or ~tervM.

One of the problems which eMsts in conventionM down-
hoM or well pumps is that of effectiv~y sealing the pump
pltmge~ ins~e the correspon~ng pump barr~s during
re~procation of ~e plungers ~Mde the barrds, while oper-
ating the pump ~ pump wa~r or hydroc~bons ~ the surface
under a wide variety of fluid comamination. Various ~pes of
seMs. including ~fings. packing and other seMs well known
m those skilled in the art have been used in an aaempt ~
in,ease the effic~ncy of the pumping op~ation and prevent
’~low back" of production fluid. ~ we~ as operate ~ handle
sand and other impurities in the pumped we~ fluid. Reg~
less of the type of seals or pacing used to prevent, or ~ lea~
minimize. Mss of pumping effic~ncy due to these undes~-
ab~ con~tions in the we~, the pump mu~ be perio~cally
pu~ed ~om ~c well and the seals and/or pacMng ~equenfly
replaced ~ greM expense in hbor and material.

A common ~chMque for sealing pMngers in,de the
barf,s of downhMe pumps is by means of fle~ble and
resilient fib~ or pl~tic cups and rings that ~e designed ~
ffaverse the inside surface of the pump barrel during redp-
rocation of the pump plung~ and insure optimum produ~
tion of web flui& However, w~ and hydroc~bon co~
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taminan~ such as sand and oth~ bits of mate~ ~om the
produdng int~n~ and wefl ~equenfly cut the fle~ble fiber
or plastic cups and drastically reduce pumping eflic~nc~
Furthermore, when the well is "puaed" during maintenance

5 and the pump ~ thus removed ~om the we~ these fle~e
and res~ent ~aling cups ~nd ~ further ~ or otherwise
~nte~a~ and must be replaced. Moreover, the conven-
tionM cups and rings we~ significantly during reciprocation
of the plunger in,de the pump barrd, even under MeM

10 con~tions and the pumping effic~ncy goes s~adily down
due ~ this wear. thus neces~ting frequent maintenance of
the we~.

2. Description of the Prior Art
Various types of pump plungers have been de~sed by

15 those skilled in the art to solve, or m M~t minimize, the
probMm of exces~ve wearing of seals and ffequem main-
~nance of downhoM pumps. U.S. PaL N~ 5,120203. da~d
Jun. 9. 1992. ~ RonMd A. Priestly, details a "UMversM
Plunger For Off Wea Pump~, wMch plunger incMdes a

~ symmetrical plunger body ha~ng a longitudinM bore. a pair
of threaded flange Mpples projecting from end flanges
locamd on each end of the ~unger bod% a pair of spaced
o-ring seats provided inw~dy of the end flanges,
respeetively, the O-~ngs seared in the o-ring se~s. a plunger

25 body segmem of reduced ~am~ e~en~ng between the
inner sets of O-rings and a ’~eflon~hydroc~bon composb
tion ~sposed between the spaced in,de O-rings. the plunger
body segment and th~ portion of the inside surface of the off
web pump barrel which faces the plunger body segmem for

3~ sealing and Mbficating the uMve~M plunger in the pump
barrd. U.S. Pat. N~ 5,196A0~ dated M~. 23. 1993, ~
Thomas S. Wilmeth, ~ ~, details a ’~ucker Rod Off Weft
Pump and Method of Operation". The method details a
techMque for constru~ing portions of a sucker rod pump of

35 the type having a s~d plunger with an e~erior cy~nddcM
wall and a barrel with a cy~ndrical bore. A chromium c~e
is formed on ~e cy~ndricM bore ~ a sdec~d depth for
receding the plunger in s~ng comact. The chromium c~e
is formed by forming a base dectroly~ bath. incMding

~ water, c~omic ad& a su~e compoun& an alkyl sulfoMc
acid and an anion of molybdenulI~ The bore is exposed to
the aqueous elec~oly~ bath of sdecmd current denfi~ and
a pMtlng temperature su~c~nt to form a chromium deposff
of des~ed thickness on the bore. A process for manufa~m-

~5 ing compo~ p~es ~ detailed ~ U.S. PaL N~ ~743~29.
dated May 10, 198~ ~ Ham. Improved composite pipes
manufaa~ed by the process of this invention include an
out~ pipe made of plastic and a thin lead Myer on the inner
wall of the ou~r pipe. The lead layer is formed by arrang~g

50 a ~ad pipe in the o~t~ pipe and expan~ng A by press~e
in~ close con~ with the inner wall of the outer ~p~ The
outer pipe may be d~d~, squ~e or double~ath. U.S. Pat.
No. 5~55~94. ~ Bierwirth, dared Oct. 19, 1993, details a
’~ealing Device For CylindricM Ho~ow Bo~es" with an

55 opeMng ~ an end ~ce, especially for sealing pump sockets
~ the interior of reaaor containe~. The sealing device has
a cyfindricM sealing inse~ with two axially ~spMcea~e
members and an dastlc sealing ring ~sposed between the
memb~s. A ~splacement of the members towed one

~ anoth~ results in an e~gemem of an outer ~amemr of the
sealing ring and comact pressure between the outer c~cum-
ference of the sealing ring and the inner wall surface of the
hoflow body. A ~mote-con~oaed pMdng tool is connecV
able to the sealing inse~ for clamping and Mc~ng the

65 se~ing insert in a ~aling portion and for rdea~ng the
sealing insert th~e~om. The tool has a clamping cylinder
with a clamping piston and a damping piston rod in the form
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w6ght pol~ylene #a~c sle~e seal fia~ wi~ ~e ~
m~e overfized flanged ~ uMla~ed metal ~serts, moun~d
on ~e man&d for ~M~ively ~eating ~e~ slots ~ w~
se~ s~ces be~e~ ~e slave seMs and ~MMg ~e #ung~
in reciprocat~g f~Mon ~si~ ~e barrel ~ ~e off wen
pump. The #a~c sleeve seM r~eives one ~ ~o m~M
insets ~ conUol ~ limit ~ermal expans~n in t~ p~s~
an& ff fl~g~ ~d ov~siz~ wi~ ~e~ ~ ~e ~ seM~
~te a w~ seM ~a~ f~ ~app~g s~d and we~ flMd
debris an~or a ~e~ sl~ for eff~fi~ anew, rmher than
ra~M. thermal expansMn ~ ~e pMs~c sleeve se~ One or
m~e fib~ rin~ and fib~ ti~ h~rs, as weft as one or
m~e mounfi~ nu~ for securing ~e ~tic sMeve seM or
se~s, fiber ring homes and fiber fin~ ~ p~ce, may ~so be
~ovMed on ~e man&e~ as ~em~ ne~ssary f~ ~c
we~ con~ons.

BRIEF DESCR/FrION OF THE DRAWING

The ~vention will be beaer understood by reference m
the accompany~g draw~gs, where,:

FIG. 1 is a perspective ~ew, partiMly in section, of a
conventionM downhole oO web cup and ting pump;

FIG. 2 is an exploded view of a ~pical embo~mem of ~e
plung~ and seM for a we~ pump of this invention;

FIG. 2A is a ~ctionM vMw of a prefe~ed embodimem of
¯ e pMnger and seM moun~d in a conventionM plung~
barrd according to ~is invention;

FIG. 3 ~ an exploded v~w of a first preferred metal insea
configuration for fitting ~side ~e plaa~ sleeve demem of
¯ is ~vention;

FIG. 4 is an expMded view of an Mternative metal insea
configuration;

FIG. 5 is an ex~oded v~w of y~ ano~ met~ insea
configuration for ~e pl~c ~eeve of this Mvenfiom

FIG. 6 is an exploded view of still further preferred
configuration for ~e metal inset;

FIG. 7 is a perspective v~w of a ~pical rigid cyfindricM
plastic ~eeve for seM~g ~e p~nger of a downhMe pump;

FIG. 8 is a p~specfive ~ew of ~e pMsfic sleeve illus-
~a~d in FIG. 7 wi~ a pair of metM ~seas mounted ~ere~
for con~olling ~ermal expanMon of ~e pMstic sleeve
during service;

FIG. 9 is a partially explode& se~ionM vMw of a typ~M
assemb~ of a pair of plastic sMeves wi~ accompanying
maM ~serts and accessory fiber tings and metal tings
arranged for assembly on a mandrel ~ define ~e plunger
and seM elements of a downhde pump according ~ ~e
invention; and

FIG. 10 is a perspective vMw of a second preferred
embodiment of ~e #~c sleeve ~lus~ated in FIG. Z

D~~ON OF THE P~~D
~OD~S

Refe~ ~fi~y to FIG. 1 of ~e draw~, a ~p~M ~p
and fi~ ~ ~e des~n of w~ is we~ ~own m ~ose
s~ed in ~e ~ is gener~y ~us~d by ref~ence
numerM 1. ~e cup and ring ~mp 1 ~du~s a ~fin~cM
pump bmel 2, ~v~g a long~M ~mp brad bore ~
and fi~ed w~ bmel co~ 3 ~ ~e ~ ~d cen~r
¯ ~£ The boaom mMng co~ler 5 cou#es an extensMn
M~M 4 ~ ~e ~mp ~el 2 and the extension Mpple 4
f~er ~cMdes a se~g Mppk ~ ~e c~ and ~g ~
1 Mso includes a conventionM rec~ soft paced
an~or me~ #ung~ 7, fined wi~ se~ cups ~ and a b~
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and ~ vMve $ ~ each en& the top ball and se~ v~ve $
furth~ ~du~ng an open-top cage ~ which recdves the
~avelliag ball 1~ The bosom ball and scat vMve $ is
ch~aaetized by a #unger cage H. ~so hav~g a ~avelling
ball l0 and a s~n~ng v~ve puller 15, detailed ~ phantorm
~ connec~d ~ the low~ end of ~e so~ packed an~or metal
~unger ~ A convention~ seating cup 16 is deigned for
inseaion ~ the pump barrel 2 beneath ~e so~ packed an~
met~ plunger 7 and inc~des a s~n~ng vflve 12, hav~g a
~an~ng v~ve cage 13 and a ball 14. ~cated ~ ~e aanding
vflve cage 1~

Referring now ~ FIGS. Z ~A, 9 and l0 of ~e &aw~gs,
¯ e p~ng~ ~ this ~vention is generally ~us~a~d by
reference numeral 18 and is ch~aaerized by an elongated
cyfinddc~ mandrd 23 of suimb~ design, length, matedfl of
constru~ion and ~amet~ for a stetted sp~ific wen or
downhole pump service. The mandrel 23 ~ typically con-
stru~ed of bronze or br~s and may be conventional in
deign with a ball and seat v~ve $ threaded on the mandrel
threads 24 ~ conventional fas~om The mandrel threads 24
~e provided on both ends ~ the mandrel 2,3, not on~ for
mounting ~e ball and se~ v~ve 8. but Mso for ~ce~g one
or more mounting nuts 25 or o~er equipmem, accor~ng ~
the know~dge of those skilled in the art. A pair of p~stic
~eeves 19 ~e each fi~ed with a pair of sleeve ~seas 27.
each of w~ch s~eve ~se~s 27 is furth~ ch~a~erized by a
cy~ndric~ sleeve ~sert robe 28. w~ch fits snu~y ~ the
~tem~ sleeve bore ~ of ~e #astic s~eve 19. and an
option~ tube flange 3~ that seats against the top sleeve edge
20 and bosom ~ve edge 21 of cach p~stic fleeve 1~ as
~us~a~& Each of the tubular sleeve insets 27 is typ~
ch~aaerized by met~ construction such as brass, stainle~
steel or the like and is defigned ~ tightly fit inside ~e
~tern~ ~eeve bore 22 of ~e ~astic fl~ves 19 ~ s~bilize
~astic ~eeves 19 ag~n~ thermal expan~om as h~dnaft~
further describe&

In a mo~ preferred embodime~ of the ~venfion ~e ~be
edges 29 of the sleeve ~se~ tubes 28 abut cach o~
approxima~ly halfway into the ~tern~ sleeve bore ~2 of~e
~astic s~eves 19. respectively. Furthermore, in anoth~
preferred embodime~ the optional tube flange 3~ of each of
¯ e sleeve ~se~ tubes 20 is small~ in ~amet~ than ~e
outside ~amet~ of the p~stic sleeve 19. ~us lcafing an
annd~ space between the ~be flanges 30 and the intern~
barrd surface 2b of the pump barrel 2 when the mandrel 23
and accompan~ng #~tic sleeves 19. fined wi~ the s~eve
~s 27, ~e assembled on the mandrel 23 in ~e mann~
~us~a~d ~ FIGS. ~A and ~ This ann~ space is defined
~ a wa set space 38 and ~ designed ~ ~ap sand and oth~
foreign particles and debris w~ch may be prese~ ~ the well
fluid flow~g ~om the ~terv~ and pumped by the p~ng~
18 ~om the ~ through the pump barrd 2 ~ conve~
tion~ ~sMon. A ~eep slot 39 may ~m be defined in ~e
fleeve inse~ 27-pl~tic sleeve 19 de,gin under circum-
stances where the sleeve ~se~ robes 28 of the respective
sleeve insets 27 ~e overs~ed in ~n~E as ~us~ated ~
FIGS. 2A and 9. This dispati~ ~ length between ~e sleeve
~sert robes 28 and p~sfic s~eves 19 allows ~ne~, ra~
¯ an ra~M, thermal expans~n of the p~stic s~eves 1~
Furthermo~, one or mote fiber rings 33 may ~so be
provided on ~e mandrel 2,3 in comb~afion wi~ or in ~eu
of fiber ring holders 34, hating ring holder ex~nsions 3~ as
~us~a~d ~ FIG. ¯ The fiber rings 33 ~e conventionM ~
design and serve ~ wipe ~e internal barrel surface 2b of Se
pump barrel 2 cle~ of fordgn objects, ~cluding sand and
oth~ well ~rv~ particle, wMch may be abusive and tend
W damage the p~sfic sleeve 1~ However. R will be appr~
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c~d by those skilled in the art that the plastic ~eev~ 19
~e defigned ~ effe~ embedme~ of any such abrade
partic~s such as sand, ~ the plastic without adve~dy
affecting pumping efficiency, as h~dnaft~ describe&

5 Referring now ~ FIGS. ZA and 3--7 of the draw~g~ ~e
sleeve inserts ~7 ~e cach chara~erized by a stiff or fig~
cyfindricfl s~eve insert robe of suitable thickness, termi-
nating ~ a tube edge 29 ~ one end an& ~ one embodimenL
a robe flange 30 ~ the other. In a first preferred embodime~

~ of the ~vention a pair of ~eeve ~se~s 27 ~e ~aed ~ ~e
in~m~ sleeve bore 22 of each ~astic sleeve 19, with the
tube edges 29 abutting approxima~ ~ the ce~ of the
pl~tic s~eve 19, as illustra~d ~ phantom in FIG. 2A. One
or more fib~ tings 33 and fiber ring holders 34 can flso be

~5 portioned on the mandrd 23 ~ the manner illus~a~d ~
FIGS. 2 and 2A and as furth~ illustra~d in FIG. 3. ~ has
surpfi~ngly been found th~ insertion of the ~eeve inse~ or
~serts 27 ~side ~e respective fi~d p~stic sleeves 19 serves
to thermally s~bilize ~e p~sfic fleev~ 1~ w~ch world

~ otherwise expand due m pump~g friction and devated
formation ~mperatures to an undes~able extent and "seize"
the plunger 18 ~side the pump barrel Z Expansion of the
pl~tic fleeves 19 and ~sertion of ~e respe~e sleeve
~seff tubes 28 of the sleeve ~serts 27 imo ~e p~sfic s~eves

~5 19 can be effeaed by ~qu~ baths, convection hcating or by
~her tech~ques known ~ ~ose skilled ~ the art. th~eby
r~fing the temperature of the plastic sleeve ~ a suim~e
level expanding the plastic sleeves 19 and sfight~ e~g~g
the im~n~ sleeve bore 22. The respective sleeve ~se~

30 robes 28 ~e ~en ~seaXed ~ the im~n~ s~eve bores 22 of
the respective hcated #~tic sleeves 19 and when the plastic
~eeves 19 cod and contracK the respective ~eeve ~sert
tubes 28 ~e firmly and ~cure~ positioned ~de ~e
co~espon~ng internM ~eeve bores 22 of the plastic sMeves

35 1~ wi~ ~e robe edges 29 abutting there,.
Referring now ~ FIGS. 2 and 4 of the draw~gs, in

anoth~ preferred embodimem of the ~vention a robe flange
ex~ns~n 31 ~ machined or molded ~ the robe flange 30 of
each of the sleeve ~se~s 27 ~ receive and s~bilize the fiber

~ rings 33, a configuration which eliminates the need for the
fiber ring holders 34. Furthermor~ ~ illustra~d ~ FIG. ~
low~ center of the draw~ a fiber ring hold~ 34 may be
mounted on the mandrel 23 withom a fib~ ring 33 to define
an ad~tionM w~ seM space 38 (illus~ated in FIG. 2).

~5 Referring ~ FIGS. 5 and 6 of the drawings. ~ y~ another
preferred embodimem of the ~vention a s~gle aeeve inse~
27 is prov~ed with a ~eeve ~sert robe 28 w~ch is sub-
s~ntially equM in ~ngth to. or s~ghfly Mnger than. ~e
imernM ~eeve bore 22 of ~e co~ponding pMstic sleeve

5o 19. Accordin#y. a fib~ ring holder 34 may be positioned on
the mandrel 23 adjacem ~ the robe edge 29 of the sMeve
inse~ 27 after the sMeve inse~ robe 28 of the sleeve inse~
27 has been inse~ed in the co~espon~ng im~nM sleeve
bore of the p~stie ~eeve 19. as heretof~e d~ctibe& The

55 fiber ring holder 34 may Mso include a ring hold~ extension
3~ for recking a fiber ring 33. Similarl% the opposite end
of the ~eeve ~se~ 27. w~ch ~ fired with ~be flange 3~
is positioned adjacent m another fiber ring 33 wMch ~ scald
on a correspon~ng ring h~der e~en~on 35 of a second

~ fiber ring h~der 34. as illus~ate&
Referring now to FIGS. 2. 2A. 6 and 7 of the drawing~

in y~ ano~er preferred embodiment of the invention ~e
sleeve ~se~ 27 is ch~ac~fized by a sleeve insea’t robe 28
which h~ no robe flange 3~ and is des~ned ~ be ~serted

~ in,de the ~mrnM ~eeve bore 22 of a plastic ~eeve 19, wi~
a pair of fib~ ring holders 34 serving as robe flanges 3~.
Accordin#% the fib~ ting hMders 34 ~e positioned such
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th~ the ~sp~tive ring hMder extensions 35 fa~ outwar&y
for ~ceiviag a co~esponding fiber ring 33 and are deigned
to sot again~ the ex~nding tube edges 29 ~ the sMeve
~se~ robe 28 when ~e sMeve insea robe 28, fiber ring
h~ders 34 and fiber fin~ 33 ~e moun~d on ~e maned 23
as ~us~ed in FIGS. 2 and 2A.

As further ~us~a~d ~ FIG. 9, three ~astic fleeves 1~
with over~d ~eeve inserts 27, may be arranged on ~e
man&el 23 such th~ two of ~e ~be edges 29 abut between
the re~ective top fleeve edge 20 and bosom sleeve edge 21
~ the two a~a~ ~astic sleeves 19. This arrangemem
~ms a w~ se~ ~ace 38 ~ sde~ed width between the
#astic sMeves 19. Accordingly. ff w~ be appred~ed by
¯ ose skilled ~ the art ~ many variations ~ the sleeve
~se~ 27 may be ~ovided ~ ~ermally s~bfl~e ~e plastic
a~ve 19 and t~s ~ermal s~b~ ~ a ~naion ~ tem-
perature is demons~a~d ~ the fo~ow~g rome:

R will be unders~od th~ the above ~He ~ illus~ative of
thermal expan~ou of a ~p~ virg~ ~a ~gh mo~cdar
wright polyethylene fleeve havhg a mo~cd~ weig~ in the
range of ~om about 2 million ~ about s~ million. Thermal
expanfion ~ the plastic s~eve fired with ~e inseg is
con~derab~ ~ss ~an that without the inset, as shown ~
the ~ble. R is further undeB~od that other formulations of
~asti~ ~cluding polyethylene, can be used ~ various pump
~aling services, depending upon the thermal chara~eristi~
of the service. The mo~cdar weight of ~ese polyme~ may
vary con~derably ~om the above deHne~ed fllus~afive
range.

As described abov~ it will be apprec~d that the sleeve
~sea 27 component of this ~vention can be construaed of
substantiM~ any metal wMch is sutiidenfly chemically
remnant to the wm~ or hydrocarbon flMd beMg pumpe&
and has sufndent s~uctura ~gli~ ~ maintain the cy~n-
dricM configuration when su~ected to shrinkage of the
#astic sMeve 19 thereon. For exampl~ bros. staiMess s~d
and like metals, ~ non-exclusive part~dar, can be used m
constru~ the s~eve Mse~s 27 ~ ~e various configurations
illus~ated ~ the ctraw~g~ Not oMy does the sleeve ~se~ 27
opera~ to con~ol ~ermal expansion ~ ~e co~esponding
#~tic fleeves 19. but il Mso operates to effe~ a precision fit
of the pl~tic sMeves 19 to ~e mandrd 23 and to keep ~e
plastic fleeves 19 uniform ~ configuration accor~ng ~
applica~e manufacturing ~andards. For exampl~ the over-
~zed ~eeve ~se~ 27 is deMgned to prevem the pMstic
fleeve 19 ~om bring warped or o~ea-wise damaged when
the plastic ~eeve or sMeves 19 are secured on ~e mandrd
23 by means of the mounting nut 25. s~ce ~e ~eeve ~sea
robes 28 may be longer than ~e pMsfic sMeves 19. The
sleeve insets 27 Mso serve ~ ~cilimte conveMent and easy
mounting and ~sassembly of the respective pl~tic sleeve or
sleeves 19 to and from the mandrel 23 and the specific shape
of the sleeve inse~ 27 is deigned to facilim~ ~e w~ se~
spaces 33 an~or ~eep slots 39 ilinsUated in FIGS. 2 and 2A.
as heretofo~ described.

The phstic fleeves 19 can be construe~d of substantially
any plastic materifl. ~cluding ~ermopl~tic and thermoset-

8
ling resins and polymers, depending upon service ~mper~
ture requkements. A prefe=ed matefifl of construction is
ulna-high molecular weight polyethylene having a molecu-
lar wright of ~om about 2 million to about 6 milliom

5 flthough various other pdymers, including polye~ylen~
polypropylene and polyolefins, and particdarly, polyo~fms
having ul~high molecdar weigh~, may be used to con-
stru~ the fleeves of this inventiom The various plastics
which are sui~ble for use in the invention may be injection-

10 molded, ex~uded and compression molded, in non-
exclusive particular. Such plastics as low density and high
density polyethylene, with a prefe~ed ul~high molecular
wright polyethylene, both vkgin (nmur~) and regrind
formuhfious, are particularly we~ suited for use in the

15 invenfiom as well as the doubly-ofien~d polymers disclosed
in U.S. Pat N~ 5.049.347 to Joseph H. Maglll. et ~. These
polymers, including various polyolefins, are well sui~d for
use in the ~venfiou since the thermal expan~on charaa~-
istics of such polymers can be con~oHed advantageously for

~ use in app~cant’s plunger. The polyethylene pinstic ~eeves
19 may ~so be cons~uaed of both virtu (nature) and
regrind ~ecyd~ pdyethy~ne formuhtions, as we~ as po~-
ethylene and other polymer, including polyolefins, hav~g
sped~ additives to improve deskable properties or suppress

25 undeskable properties to produce the desked mi~mum
thermal expansion serv~e capabilit~ The plastic ~eeves 19
are chara~erized by a low coeliident of friction and can be
mac~ned or molded to precisely fit the pump barrel 2 and
receive the respeaive ~eeve inserts 27 to con~ol thermal

30 expanfiou. Because of such a predsion fit and low coefli-
Gent of friction, the plastic sleeves 19 furnish a desira~e
substim~ for ~adifional and convention~ cups in cup and
ring pumps, since foreign particles th~ typically damage
these flexible cups will easily embed in the p~stic s~eves

35 19, thus minimizing damage to the pump barrd 2 during
redprocafion of the plunger 18 inside the pump barrel ~
Furthermor~ this embedme~ of sand and other foreign
materi~ in the plastic s~eves 19 does not impede seabag of
the plunger 18 of the pump barrd 2 by means of the phstic

~ s~eves 19. Moreover. the plastic ~eeves 19 serve to eami-
na~ convenfion~ cups. compres~on rings, rag rings, pack-
ing and other convenfion~ equipment used to se~ the
plungers of downhole pumps in the respective pump barrels.
The plastic Meeves 19 can be construc~d of any desked

45 ~ngth and serve to further elimin~e metal plungers under
c~cums~nces wh~e ~mperature is not a favor and the
service is ~ a ~mper~ure n~ exceeding martial limit.

R will be appreciated by those skilled in the art thg a
primary advamage of the plunger 15 and the plastic sleeve

5~ 19 and s~eve inse~ 27 componen~ of the plunger 18 is to
provide a downhole pump which may be used in an off well,
gas we~ or w~er weH to produce off, condensate or wa~r.
R ~ he,eyed that this is an odgin~ app~cation of ex~ude&
machined or compres~ou or injection-molded polymers in

55 this type of downhole pumping appfication because of the
known thermal expanfion chara~eristics of these plastics.
Accordingly. the fleeve inserts 27 moun~d in the p~sfic
fleeves 19 as described above surpri~ngly con~ol the ther-
mM expansion of the plastic ~eeves 19 to a manageable

~ levd and provide a precision fit to the mandrd 23 when
instated to define the pMnger 18 of this invention.
Furthermor~ the pumping eflic~ncy of the downhole pump
when utilizing the plung~ 18 of this invention is greger than
couventionM pumps and will not significantly detedora~

~ over a period of time. For exampl~ during rests of a
downhole sucker rod pump in w~ch a plunger 18 of this
invention was in.nile& ~ was found that a pump which
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form~ly produced 321 barrds p~ day using ~e dd cup and
ring downhole pump dements was ~eased ~ 342 barrels
per da~ an ~ease of 21 barrels p~ day, wi~ gre~
ex~nded pump life and effidency.

R will be furth~ appred~ed by ~ose skilled in ~e art ~
~e plastic fieeves 19 and fie.eve insert 27 combinatiom ~
sele~ed lengths and matedM of construction, can be used on
a convenfionM or spedM~ deigned mandrel 23 ~ suimMe
~ze and Mngth ~ define a #ung~ 18 wMch may Mso
~corpora~ multiple fib~ rings 33 and fiber ring holders 34.
depending upon ~e nature and character of ~e well fluM
pumped ~om ~e produdng sand or intervM. For exampl~
und~ circumstances wh~e ~e is considerable sand ana~
~her abrasive particles or debris produced ~om ~e produ~
~g sand or ~rvM and well, w~ch debtis ~ engined ~ ~e
we~ fl~d, a ~e~ numb~ of fiber tings 33 and fib~ ring
holders 34 may be ~fl~ed ~ minimize ~e quantity of ~ese
particles w~ch may come in~ co~a~ wi~ ~e plastic
sleeve or sleeves 19 during ~e pumping operatiom
Howev~, this problem ~ Mso minimized by s~ucturing and
spacing ~e plastic s~eves 19 and int~nal s~eve ~se~s 27
and us~g o~y ~e fib~ ring holders 34 ~ ~e~e one or more
wet se~ spaces 38 w~ch en~ap ~ese particles and furth~
preve~ particle migration i~o ~e phstic deeves 19, ~
described abov~ The ~astic ~eeves 19 may Mso be fitted
wi~ one or more of ~e w~ se~ grooves 37 ~us~ated ~
FIG. 10 to ach~ve ~e same resdt. Moreover. ~ described
above, ~ will be appred~ed by ~ose skilled ~ ~e art ~
even ff some of ~e sand or oth~ gritty or abusive partid~
escape wiping and en~apme~ by ~e fiber rings 33 and ~e
wet se~ ~aces 38, as we~ as ~e wet set grooves 37. ~nce
¯ e ~astic fleeves 19 ~e relafive~ so~, ~e gritty ma~fi~
~nds ~ embed in ~e ~asfic fl~ves 19 and minimize
damage to ~e metal pump barrel 2 ~ w~ch ~e ~ung~ 18
redproca~ The reset ~ ~ use of ~e ~asfic fleeves 19
and coop~ating sleeve insets 27 on ~e mandrel 23 ~ define
¯ e ~avefing v~ve or plung~ 18 facili~tes a pump w~ch
does not have ~ be redressed each time ~e we~ ~ "puaed"
or maintaine& Furthermore. ~e ~asfic ~eev~ 19 ~e inea,
very re~enL fi~& impact-resis~nt and ~efore have an
ex~nded life expectancy and ~gh effidency over conven-
tionM pumps such as the cup and ring type pumps, for
example. The p~ng~ and set of this ~vention ~efore
conserves en~gy ov~ a long period of pump~g time and
reduces lifting cons due ~ reduced friction ~ ~e pump.

Sfi~ ano~ advan~ge of ~e ~asfic s~eve 19 and sleeve
~se~ ~7 comb~ation ~ ~e ~ung~ 18 of this invention ~
to serve ~ a barrd g~de ~ keep ~e traveling v~ve or
~ung~ 18 centr, dized in ~e pump barrel 2 and ~c~mte
uniform wear on all sides and surfaces of ~e ~tic fleeves
1~ as we~ as ~e o~er pump dements contusing ~e pump
barrd ~ as ~e ~ung~ 18 redproca~s in ~e pump barrel Z

While the preferred embo~men~ of ~e ~vention have
been described above, ~ will be recog~zed and und~stood
~m various modifications may be made ~ the ~venfion and
¯ e appended claims ~e i~ended to cover all such modifi-
cations w~ch may fall within ~e spirit and scope of ~e
~venfiom

Ha~ng described my invention wi~ ~e particdad~ sa
fo~h above, wh~ is claimed is:

1. A p~ng~ ~sposed for reciprocation ~ a pump barrd
and pumping fluid through ~e pump barrel, s~d ~ung~
compti~ng a man&d; ~ ~t one v~ve means provided on
s~d mandrel for selective~ chaanefing ~e flu~ through
s~d mandrd and ~e pump barrel; ~ lea~ one elonga~d
metal inse~ of substantially u~form ~am~ throughom i~
length mounted on said mandrel; and ~ ~ast one cyandric~

10
#~fic sleeve mounted on sMd ~se~ for enga#ng ~e pump
barrd ~ ~M~g relmions~p with respe~ ~ ~e pump barrd
for ~M~g sMd #ung~ in ~e pump barrel

Z The #ung~ of claim 1 whereM sMd m le~t one vMve
~ means comprises a ~n#e vMve means.

3. The plung~ of claim 1 compris~g ~ least one fiber
ring holder mourned on sMd man&el and m ~t one fib~
ting means sea~d on sMd fiber ring hoM~, wh~eby sMd
fiber ring means wipes ~e pump barrel responsive to

10 redprocation of sMd #ung~ in ~e pump barrel
& The #ung~ of claim 1 compds~g flange means

provided on sMd insert and wh~eM sMd Msert ~ no Mng~
~an sMd cyfindrical plastic sleeve ~ define a ~eep tot
between sMd cyfindricM pMstic sleeve and sMd flange means

1~ on s~d ~sert.
5. The ~unger of claim 4 comptising ~ lean one fiber

ring holder mounted on s~d mandrel and ~ least one fib~
dug means sea~d on s~d fiber ring h~d~, wh~eby s~d
fiber ring means w~es ~e pump barrd responsive to

~ redprocation of sMd ~ung~ ~ ~e pump barrel and wh~dn
s~d ~ lean one vflve means compd~s a sing~ bail and sere
v~v~

~ The p~ng~ of claim 1 comprising ~ lean one w~ se~
groove profided ~ ~e c~cumf~ence of s~d cy~ndric~

~5 ~asfic ~eeve for trapping debtis presem in ~e we~ fl~&
7. The ~unger of claim 6 compfis~g ~ lea~ one fiber

dug hoM~ mounted on s~d man&el and ~ least one flb~
ring means seated on s~d fiber ring hdd~, wh~eby s~d
fiber ring means wipes ~e pump barrel respon~ve to

30 redprocafion of s~d ~ung~ in ~e pump barrel
& A ~unger ~o~d for reciprocation ~ ~e pump barrd

of a downhde pump and pumping we~ fluid through ~e
pump barrel s~d plunger compri~ng an elongated mandrel;
~ ~ast one ball and sea vflve profided ~ s~d mandrd for

35 selectively directing ~e wall flu~ through s~d mandrel and
¯ e pump barrel; ~ least one subs~ntially cy~ndricM met~
inse~ removab~ ~spo~d on s~d mandrd and a substan-
flatly cylindrical flange profided on one end of s~d m~
inset; and a substantially eyfinddc~ p~stic sleeve tightly

40 moun~d on s~d metal inset, sMd ~astic ~eeve hav~g
subs~ntially cy~ndr~ ~eeve edges ~ each end ~ereoL
where~ s~d sleeve edges ~e l~g~ in ~amet~ ~an s~d
flange ~ define a wet se~ space betwcen s~d flange, s~d
s~eve edges and ~e pump barrel, wh~eby s~d ~astic

45 sleeve se~s s~d ~ung~ ~ ~e pump barrel and s~d w~ se~
space ~aps debris prese~ ~ ~e we~ fl~&

~ The ~unger of claim 8 comptis~g ~ lean one fiber
dug holder mounted on s~d mandrel and ~ least one fib~
ring means sea~d on s~d fiber ring hdd~, wh~eby s~d

50 fiber ring means wipes ~e pump barrd r~pon~ve to
redprocation of s~d ~ung~ ~ ~e pump barrel

1~ The plung~ of claim 8 wh~e~ s~d ~ le~t one bail
and se~ v~ve compti~s a fin~e ball and sere vMve
¯ ~osed ~ one end of s~d mandrel.

55 11. The plunger of claim 8 wh~dn s~d ~astic sleeve ~
shorter ~an s~d metal ~sert ~ define a ffeep slot between
s~d sleeve edges of s~d adjacent ones of s~d plastic s~eve
and s~d flange for accommodating ~ermal expan~on ~
sMd ~astic fleev~

~ 1Z The ~ung~ of claim 8 compti~ng a dug h~der
ex~nsion prodded on sMd flange and M Ma~ one fiber ring
means mounted on sMd ting holder ex~nsion, wh~eby sMd
fiber ring means w~es ~e pump barrd respon~ve to
redprocafion of sMd #ung~ in ~e pump barrel.

65 1~ The p~nger of claim 12 where~ sMd M Mast one
metal ~sert compri~s two metal ~se~s and sMd plastic
s~eve ~ sho~ ~an sMd metal inserts ~ define a ~eep ~
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between s~d sleeve edges of sMd a~ace~ ones of sMd
plastic sMeve and sMd flange for accommodating ~errned
expan~on ~ s~d p~stic ~eev~

1~ A se$ for sealing a plung~ hating a mandrel in ~e
baird of a wen pump, sMd seM compds~g ~ least one
dongmed, mbM~ metal insert moun~d on sMd mandrel and
~ Mast one mbul~ pl~tic fleeve means mounted on sMd
~se~ for sfidably enga#ng ~e barrel, where~ at Mast one
end of sMd inse~ proje~s from sMd mbd~ pMstic sleeve
means for defiMng a wet seal space between adjacent ones
of sMd tubular pMsfic sleeve means, wh~eby sMd mbM~
plastic sMeve means seMs the plung~ in ~e barrd ~ least
during re~procation of ~e plung~ in ~e barrel

1K The seal of claim 14 where~ sMd tubular pMa~
steeve means comprises a cy~ndricM plastic sMeve tightly
fined to sMd inset.

1~ The seal of claim 14 where~ sMd ~ lean one mb~
metM ~sert comprises a pair of tubd~ met~ ~serts fined
~ each end of sMd mbd~ plastic sleeve means.

1~ The seM of claim 16 where~ sMd tubular pMstic
sleeve means comprises a cyfindricM #asfic sleeve tightly
fired ~ sMd pair of mbul~ metal Mseas.

1~ The seal of d~m 14 compfis~g a flange protded on
~ le~t one end of sMd tubular metal Msea for sparing sMd
mbul~ pMstic sleeve means on sMd #unger.

12
19. The ~fl of claim 18 where~ s~d ~ ~t one of s~d

tubul~ metal ~serts is longer than s~d tubular plastic sleeve
means for shaping a oreep slot between s~d flange and s~d
tubular plastic sleeve means.

~ 2~ The seal of claim 18 wh~ein s~d flange is smaller in
~ame~r ~an ~e diamet~ of s~d ~bular p~stic sleeve

means for shaping a wet se~ space between adjacent ones of
s~d Sbd~ plastic s~eve means and s~d flange when s~d

10 se~ is moun~d on s~d plunge.
21. The seal of claim 18 wherein:

(~ said ~ Mast one of sMd tubul~ metal inse~ is Mng~
than sMd tubular ~astic sleeve means for shaping a
~eep slot between sMd flange and sMd tubular plastic

s~eve means; and

~) sMd flange is small~ in ~ame~r ~an ~e ~amet~
mb~ ~asfic sleeve means for shap~g a w~ se~
space between a~acem ones of sMd mbd~ #astic
sleeve means and sMd flange when sMd seal ~ mounted
on sMd #unger.
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ABSTRACT

An e~ng~ed pump rod or ~nkerbar ~r use in a pump md
string ~r a downhMe mc~mcating well pump N prodded

wRh an e~ng~ed Meeve of Ngh denN~ ~ M~a Ngh densRy
pdye~y~ne over a m~or portion of the ~n~h of the
~nke~ to m~im~e wear on the ~nke~ and a wall

mb~g string as a consequence of deflection of ~e ~nke~
into engageme~ width the tub~g string and to m~im~e
~fionM &ag on ~e pump actuating mechanNm as a resu~
of such engageme~. The po~effi~ene Meeve may be
~mb~d over ~e ~nk~b~ by app~ams ~c~d~g ~n
e~ng~ed hy&aul~ acma~ which may be config~ed to
push a Nnke~ into the sleeve wh~e the sleeve is held
stationary within a support tube, ~ by honing the s/nke~
~afion~y on a suppo~ and pull~g the Meeve over the
~nke~ and ~om a cominuous ~n~h of mb~g ~om
w~ch ~e ~eeve ~ ~rme&

18 Claim~ 3 Drawing Sheets
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W~R ~S~ W~L ~MP ROD AND
METHOD mR ~ ~ME

HELD OF THE INVEN~ON

Re w~e~ invention p~s ~ wefl pump rod, ~c~ 5
~g a md ~mmon~ ~own ~ a s~ wh~h ~ p~v~ed
w~h a ~gh denny po~h~ene s~eve ~ed ~e~ov~
to m~im~e wear on the rod and ~fl ~ in which ~ is
¯ ~o~d. The invention ~so peafins ~ p~ed m~hods
and ~p~a~s ~r ~p~ng a po~e~y~ ~eeve ~ a pump
rod or "~e~’. lo

BACKGROUND

Downhde wall pumps wNch m~e eMn~md s~n~ of
so-cafled "~c~r rodg’ as the pump ~m~ mechaNsm
a~ ~de~ used ~r various we~ pum~ng ~p~s. 15
M~ R w~ once and MnDcons~ed a su~ab~ deMgn
to wo~de a pump md s~ w~h rod se~ions ha~ng the
sm~ ~am~ ~ed ~ ~e ~ ~e~y ~e ~e
~, ~ ~~ ~m~ md ~ in the rod
~ng near the ea~h’s surface, this configuration pm~s a :0
mndency to ~gNficam~ bucMe and bend the md ~ng ~
the rod sections of smMk~ ~am~e~ th~ N ju~ above the
pump, and c~se sub~anti~ ~on of the rod ~ng as
wefl as the ~g ~ng in which the rod and pump are
¯ @~. ~~N morn mcem deskn mchn~ues have :5
utifized rod sections of l~g~ ~am~ near the b~m of
the rod ~ng and ~e~y ~ove ~e pum~ and commoNy
known ~ "~e~.

By way of exampk, a pump md ~ ~g 1~ ~h
¯ am~ ~e~s conne~ed end to end in ~e bmmm 300 3o
~t m ~0 ~t ~ ~ ~ d~y ~e ~e ~mp, ~ws
the rod ~ng to mMmMn ~nNon and M~ws the ~ghe~
compms~ve or ~c~ ~rces to occur in the m~tivdy
~g~ ~am~ ~e~ sections. ~~ sinkerbar
~ctio~ hav~g a l~g~ ~am~e~ ~mp~ed m ~e m~ of ~e 35
md s~g, ~e k~ ~dy m ~k ~ compms~on ~d when
eN~ deflection of the ~nkerbars oc~rs and the wefl
mb~g is engaged ~embN the contact is ~@o~d over a
gm~er s~ area and tends to reduce wear which u~i-
m~e~ mq~es mp~mem of the rod and~r the mNng 4o

~en w~h the dev~opmem of ~ger ~am~ rod sec-
tions or so-cafled s~k~b~ there have been e~s to
mdu~ we~ on ~e mNng ~ng by Wo~nN ~r e~mpk,
a Ngh or N~Ngh denny po~hykne finer in~de the 45
mb~g s~g, wNch m~im~es we~ ~d ~ ~ ~
engagemem w~h a deflecmd pump rod ~ng. Howeve~
certain ~s are associated with this @pinch to
mdudng we~ on mb~g ~ weA ~ md ~n~, nam~ a
reduction in the e~ ~ ~mr of ~ ~ ~ 5o
due to the th~kness of the p~ye~ykne finer and the
mqukemem to instafl substantial kn~h~ up to several
thousand ~et, of fined mNng ~ng in the wefl in order to
accommod~e the entire kng~ of pump rod ~ng which is
fik~y to be defle~ed ~ e~m ~h ~e mNng s~ng 55
as a rest, ~r exam~ of chan~ng the po~on of the
pump w~Nn ~e mNng ~ ~m time m time. U.S. P~.
No. 5~11N19 ~d m ~m E. ~ ~ 30, 1996
describes an exampk of the a~mmem~ned @Noah.
Howeve~ ~e w~em invention ~memp~ an a~ernative, 6o
~W~ solution to the wobkms associated with rod
actuated wefl pump~ as discussed ~m~o~.

SUMM~ OF THE INVEN~ON

Re w~em i~n pm~d~ ~ ~pm~d dong~ed 65
pump rod section or ~e~ ~r use w~h downhMe rod
a~u~ed wefl pumps and the Ake.

2
In accordance w~h one a@e~ of the i~e~, an elon-

g~ pump md ~ "fink,S’ N pmv~ wh~h ~c~d~ a
Meeve of po~m~ m~eri~ dNposed over a m~ po~on of
the exterior of the md ~ ~nk~ and pm~b~ compri~s
p~en% hkh ~y p~y~hyk~ or ~a hkh ~y
p~ye~ene. ThN Meeve pm~d~ a bearing surface which
reduces ~tion and wear on the wall mb~g and the pump
rod or ~nk~ in the event of engagemem ~n the
~nk~ and the wefl ~g.

By phdng a sleeve of po~m~ m~eri~, such as
p~ye~en~ on the exmfior of the pump rod or ~nk~
and in accordance w~h m~hods ~memp~ by the
~ventio~ there N no m~m~m to utifize nonstandard
mb~g ~ng ~ze~ and~r ~m~ wall find flow msuNng
~om a m~d ~mm~ ~am~ of ~e mb~g s~. ~ ~e
same time, the ably m mNmNn tension in the pump rod
~ ~d mdu~ we~ on ~e pump md ~ring ~d ~e mNng
~ N pm~d. M~ by ~ o@ a ~w Mn-
dred ~et ~00 ~et to 500 ~e0 of pump rod or ~nk~
~ng ~wor~g ~e po~e~e~ or o~er p~ym~
sleeve ~eove~ the cost of pmv~g a we~¢edudng
~mem ~r md ~m~ed wefl pumps N m~d.

The w~em invention a~o comemN~ the provi~on of
m~hods and app~ams ~r @p~ng a p~ym~ ~eeve over
a ~b~ti~ cyfindric~ d~g~ ~ of a pump rod
or N~e~ O~ embo~mem of ~e m~hod ~d @p~
u~ a hy&a~ c~d~ wh~h ~ op~ m ~g~e o~
end of the rod or Mn~ and ~mN~ dNN~e ~ ~ a
~ction ~ ~ationaw po~e~y~ m~ ~ embo~-
meH ~mempM~ a m~hod and app~ams wNch hoNs ~e
md ~ Mn~ ~afionaw and ufifizes a hy&~l~ ~fin&r
a~uamr m ~ ~h~ ~e po~e~y~ M~ve ov~ ~e
o~ ~amemr of ~e m~ ~N N~he~ a ~kd embo~meN of
a m~hod and ~p~ams ~r ~p~ng a po~e~y~ M~ve
m a ~b~ ~Nem~ ~N~ a ~&aM~ c~M~
actuator ~r d~l~g the sleeve over a ~y rod or
~n~ ~d w~ the Meeve N appfied ~om a continu-
ous rofl of po~e~ene ~g.

Those sk~led in the a~ wffi N~h~ appreNa~ the above-
meN.ned advamag~ and ~am~s of the ~vention mge~er
w~h other ~m ~pe~s thereof upon ~a~ng the
d~a~ed description wh~h ~flows in ~~ w~h the
&a~.

BRIEF DESCR~TION OF THE ~G

~G. 1 ~ a ~ng~ud~ ~ e~v~ pan,fly ~,
of a pump rod or sinkerbar ~du~ng a wear resistant
p~ym~ sleeve in accordance w~h ~e w~em ~vem~

FIG. 2 N a Nde devation of a flint embo~mem of an
app~ams ~r ~p~ng a p~ym~ Meeve to a ~nkerbar or
pump rod in accordance w~h the i~e~;

FIG. 3 N a ~an view of a second embo~mem of an
~p~a~ ~r ~p~ a po~m~ ~e m a ~

FIG. 4 N a ~de devation of the app~us shown in FIG.
3;

FIG. 5 N a p~n ~ew of a ~kd embo~mem of an
app~ams ~r ~p~ a p~ym~ sleeve to a sinkerbar in
accordance w~h the ~vention; and

FIG. 6 N a ~de devation of the app~us shown in FIG.
5.

~D DESCR~TION OF PREFERRED
EMBO~MEN~

In the d~tion wh~h ~flow~ l~e pa~s ~e maned
¯ mugho~ the speNfication and &a~ng w~h the same
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~nce num~ ~spe~Nely. The drawing figures may
not be to scNe and certain ~am~s may be shown in
somewh~ schem~ or gen~alized form in the interest of
dari~ and conciseness

Referring m FIG. L there is ~lustrated an e~ng~ed pump
rod or sinkerbar in accordance w~h the invention and
generally deNgn~ed by the numer~ 10. The Nnkerb~ 10
comprNes an e~ngamd cyfindric~ rod section 12, exmn~ng
over a m~or portion of the ~n~h of the ~nkerb~ and
e~end~g between a reduced diam~er e~vator section 14
and a fi~t w~nch flat section 16. A cyfindr~N cofl~ 18 is
int~posed the w~nch flat section 16 and an exmrnafly
threaded end pan 20. A w~nch fl~ section 22 N provided
a~aceN the opposite end of the ~nkerb~ and a cyfindrical
collar 24 is interposed the w~nch flat section 22 and a
second exmrnN~ threaded end pan 26. The afo~des~Ned
configur~n of a pump rod section or sinkerb~ is some-
wh~ conventionak By way of examp~, the Nnkerb~ 10
may be manufa~u~d of alloy ~ee~ such as SAE 1045 or
SAE 4623 cold finNhed ba~ in approxim~e~ twenty-five
foot ~n~hs. Funhe~ by way of example, the rod section 12
may have an outNde ~am~er of about 1.375 ~ches, the
e~vator section or neck 14 having a ~am~ of about 1.0
inches and the w~nch fla~ 16 and 22 aNo having a
cross-sectional dimenNon of about 1.0 inches. Conventional
coupfing threads am prov~ed on the ex~rnafly threaded end
parts 20 and 26.

The ~nkerb~ 10 differs ~om prior an Nnkerb~s in that
an e~ng~ed po~m~ ~ee~e 28 extends over a m~or portion
of the ~ngth of the bar and sub~aN~fly covers the entire
~ngth of the rod section 12, as show~ The ~eeve 28 is
p~b~ formed of a heat and abraMon ~sistam po~mer
wh~h aNo exhN~s good ~bricity or low ~tion charac-
teristics ~ coNa~ w~h cenNn o~ m~eri~ such as steel
mb~g. High density po~hy~ne or u~ra high density
po~ethylene, for examp~, N prefer~d. A p~rred configu-
ration of a Meeve 28 for a sinkerbar having a diam~er of
1.375 inches for the rod section 12 is provided by a
c~dric~ s~eve having an inside ~am~er of about 1.380
inches and an out,de diam~er of about 1.562 inches. The
~de diam~ of ~e ~eeve 28 may be ~ ~ss ~an ~e
diam~er of the rod section 12 so that the ~eeve N ~qui~d
to be ~remhed and then forms a slight ~mr~nce fit w~h
the rod section a~er berg ~eeved over the rod section.
Almrn~N~N the po~mer s~eve 28 may be shrink-fitted
onto the rod section 12 a~er appfication thereto. Howeve~
by prov~ing the inner diam~er of the s~eve 28 to be
approxim~y a fineAoqine fit with respe~ to the outer
diam~er of a rod section 12, frictionM engagement between
the ~ner surface 28b of the Meeve and surface 12a of the rod
section 12 and ov~ a substantiM ~n~ i~., about 25.0 ~e~
will mNntNn the sleeve in place and the ~ffe~nce between
the coeffiNents of ~ermM expanNon of the smel rod section
12 and ~e p~y~hylene ~eeve will aNo provide for main-
taiNng the ~eeve secur~y on the rod section 12.

Those skilled in the art will app~e that a pump rod
section or sinkerbar accord~g to the invention, e~oys
substantial benefits. The sleeve 28 will prevent rapid we~ of
¯ e ~nkerb~ section 12 as wefl as a mb~g ~ring wh~h may
come into contact with the outer surface of the sleeve.
Mo~over, the sleeve 28 wifl prom~ a sub~antiM pon~n of
the rod or Nnkerb~ 10 agNn~ corrosion in the Nghly
corrosNe envkonment of hydrocarbon wefl~ for examp~.
Sti~ fu~he~ by proving the s~eve 28, which exhN~s a
~w coeffiNent of ~i~ion in contact w~h many m~N, a
pump rod string which may be defle~ed into engagement
w~h ~e ~s~e wall of a wefl mb~g ~ring wifl exhN~ ~wer

4
resistance to rec~rocation ~ normN ope~tion of a pumping
sy~em in which the rod is berg used.

Re~g now ~ FIG. 2, there is ~m~d an app~us
and m~hod for ~alling a ~eev~ such as the s~eve 28,

5 over a cyl~dr~N rod section, such as the rod section 12 of
the pump rod or sinkerbar 10. Re~rring to FIG. 2, a
s~kerbaff~eeve assembly app~ams 40 N ~md com-
priNng spaced apart, verticN~ e~end~g supports 42, 44
and 46 for su~ably suppon~g a rind robe 29, dosed at one

~0 end 29& and ope~bk m mceNe a section of po~mer robing
28a therein and which w~l become the ~eeve 28 when
assembkd in ~eeved mhtionsNp over a pump rod or
~nkerb~ 10. The sinkerbar 10 ~ supported on one or more
suppo~ members such as ~e support or ~eadyre~ 48, one
show~ having one or more roflers 50 mounted thereon for

~5 engagemem with the sinkerbar in suppo~Ne relationsh~.

The ~eadyre~ 48 may be supposed on a track 52 for
~aversal ~eMong ~ suppo~ ~e Nnkerb~ 10 as it is
dNplaced into the interior of the tub~g 28a. A su~abk
expander member or mandrd 54 may be mmporari~

2o secured to one end of the s~kerb~ 10 by ~maded engage-
ment with one of the external threaded pa~s 20 or 26 to
hd~mm insertion of the sinker b~ w~hin the mb~g 28a.

The ~nkerb~ 10 ~ pushed ~m the kngth of tubing 28&
wh~h is held ~ation~y w~hin tube 29, by an dong~ed

25 hydrau~c cylinder and piston actu~or 58 hav~g a ~nary
cylinder member 60 and a l~eafly exmnNbk and m~a~abk
piston rod 62 connecmd to a piston 64 slidab~ ~sposed in
the cylinder 60. Actuator 58 N mounted on su~able spaced
apart supports 88, 89 and 90. A hydraul~ pump unit 66 is

3o ope~b~ conne~ed m ~e c~d~ actuator 58 in a conven-
tion~ manner for exmnd~g ~e pNmn rod 62 to displace the
~nkerb~ 10 into the tub~g 28a and ~ retract the piton rod
m ~e pos~n shown in FIG. 2 for a subsequent op~ation.
A second s~adym~ 69 N mounted on the track 52 and

35 engageable w~h the dNtal end 62a of piston rod 62 for
movement themw~h to ~eady the piston rod and m~im~e
the rNk of deflection of the piton rod as ~ inser~ the
~nkerb~ 10 into the tub~g section 28a. The dNtN end 62a
of piston rod 62 may be provided with a suitabk adapm~ not

4o show~ for engaging one end of the Nnkerb~ during the
dNplacement procedure.

Re~rring now m FIGS. 3 and ~ an ~mrn~e embodiment
of an app~atus for installing a tubing section 28a in ~eeved
mlationsh~ over a ~nkerb~ 10 ~ ~md and generafly

45 deskn~ed by ~e num~N 70. The app~atus 70 includes an
a~uator unit 72 compriNng two Nde~y-side hydrau~c
cylinder actuators 58 b~ween which is mourned the rigid
tube 29 for holding the polyethykne tub~g section 28a
¯ ere~, as shown in FIG. 3. The hydrau~c cy~nder a~uam~

5o 58 and the tube 29 we suitab~ supported on spaced apa~
verticafly exmnding suppo~ kgs 71, 73 and 75, FIG. 4.
Hydraul~ pump unit 66 N op~ab~ connec~d to both of the
actuators 58 in a su~abk manner for exmn~ng and retract-
~g Nde-by-Nde ~nearly extensNk piston rods 62. The

55 piston rods 62 are conne~ed at their dNtal ends 62&
mspe~Nely, to a push~ memb~ 63 and a suppo~ 65
themfo~ Support 65 N mourned on suitable rolle~ for ~ne~
traversal ~ong track 52. An inmrmedi~e suppo~ or
smadym~ 49, Nm~ to the support 48, ~c~des an exmn-

6o sNk rest memb~ 51 comprN~g a pneumatic cyl~de~ for
exampk, to align and ~eady the Nnkerb~ 10 as ~ ~ pushed
into the tubing section 28a wh~h N held ~ation~y in the
tube 29. An expander mandrd 54 N mmpo~ri~ secured to
one end of the sinkerbar 10 to hdfi~ insertion of the

65 ~nkerb~ as ~ is pushed into the tub~g section 28a by
m~a~g the piston rods 62, simultaneously, into their
~spe~e c~d~s 60.
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Referring now ~ FIGS. 5 and 6, another embodiment of
an apparatus for Meeving a section of polyethylene tubing
over a Nnkerbar 10 ~ iflus~ed and generally designa~d by
the numerN 80. The apparatus 80 includes the roller gack
52, ~ ~a~ one support or smadym~ 48 for a Mnkerb~ 10
and an abutment 82 mounted on a su~abk support 84. The
abutment 82 N engageabk wRh one end of the Nnkerb~ 10
m hold the ~nkerbar ~ationary when a section 28a of
polymhykne tubing N ~eeved themove~ The tubing section
28a may be unreeled ~om a su~able ~orage spool or reel
28b of a continuous kngth of tubing and the tubing section
N ~avemed through spaced apart se~ of s~Nghtening roflers
85 and 8~ which are suitably mounted on spaced apart
supports 88, 89 and 90.

Side-by-side cylinder actuaors 58 ~re ~so mounted on
the supports 88, 89 and 90 and thek respective ~nearly
extensNk piston rods 62 are connec~d ~ dN~l ends 62a to
a head 92, wh~h N Nso connemed to one end of tubing
section 28a for pulling the tubing section 28a ~om reel 28b
and ~eeving ~ over the ~nkerbar 10 as the piton rods 62 are
ex~nded ~ward the abutment 82. A ~eadyre~ 69 N Mso
connected m the piton rods 62 a~acent thek died ends 62a
and gaverses the ~ack 52 to reduce deflection of the rods as
they are extended ~om lhe m~pe~ive cylinders 60.

Accordingl> a ~eeve 28 may be extended in sleeved
rela~nsh~ onto a Nnkerb~ 10 over Rs rod section 12 by
one of severn mmhods as described and ~lu~ram&

Although a pre~ed embodiment of a wefl pump rod or
~nkerbar has been described herein together with preferred
embodiments of mmhods and apparatus for assembling a
polymer ~eeve over a pump rod section or sinkerba~ those
skilled in the art will recognize that v~ious ~ ubstitutions and
modifications may be made to the invent~n without depart-
ing ~om the scope and spirit of the appended dNms.

What is rimmed is:
1. An dong~ed pump rod for use in a pump rod string for

a downhole wall pump, said pump rod including a generally
cylindfic~ rod semen exmnding over a m~or portion of the
kngth of sNd pump rod, sad pump rod including means
formed thereon for coup~ng sNd pump rod m sNd pump md
strinN and an dongaed Meeve extending over sNd cylin-
dfic~ rod section and secured in engagement therewith, sad
sleeve being formed of a wear resistant polymer maer~l
comprising one of high densRy polymhykne and u2ra high
density polyethylene.

2. The pump rod set forth in claim 1 wherdn:

the coeffident of ~tion of said ~eeve wRh respem to a
wefl tubing in which said pump rod is disposed is less
than the m~er~l of sNd pump rod.

3. The pump rod set forth in claim 1 wherdn:
said sleeve has an inner diammer in a relaxed condNon

slightly less than the outer diammer of said cyfind~cal
rod section.

4. The pump rod set forth in claim 1 wherdn:

said sleeve has an inner diammer in a relaxed condNon
sub~anfiafly the same as the outer diammer of said
cylindr~M rod section.

6
providing an apparatus for supporting said pump rod and

said Meeve, said apparatus including a Hnearly exten-
sible and m~actab~ actu~or connected to one of said
pump rod and sNd Meeve; and

s operating said actu~or to move sNd Meeve relative to said
pump rod into Meeved rel~nsh~ thereove~

7. The m~hod set forth in dMm 6 including the ~eps o~

supporting said ~eeve ~ationary m~tive to sNd actu~or
and cau~ng said actu~or to push said pump rod into

~0 said sleeve.
8. The m~hod set forth in d~m 7 including the ~eps o~

supporting said ~eeve wRhin an dongaed tube during
insertion of said pump rod wRhin said sleeve.

9. The m~hod set forth in d~m 6 including the ~eps o~15
su[poning sNd pump rod ~a~n~y with mspem ~ sa~d

actu~or and cau~ng said actuator to pull said sleeve
over said pump rod ~om one end of said sleeve.

10. The mmhod set forth in dNm 9 including the ~ep o~

providing sNd Meeve ~om a continuous ~ngth of poly-
mer tubing and pulfing sMd tubing ~om one end into
engagement wRh and Meeved over sNd pump rod.

11. The mmhod set forth in dNm 6 including the step of:

supporting sNd pump rod ~ one end by s~d actu~or and
25 ~ an int~rmedi~e point between s~d one end and lhe

opposite end of sNd pump rod.
12. The mmhod set forth in d~m 6 including the ~ep o~

supporting sNd pump rod intermedi~e the ends thereof on
a support which is movab~ restive to said pump rod

30 and actuator in response to ~eeving said sleeve over

said pump rod, and engaging sNd pump rod a one end
thereof with an abutment to hold said pump rod sta-
tionary with respem to said sleeve while said sleeve is
being puled over sNd pump rod ~ an oppoN~ end of

35 said pump rod and in sleeved rel~nsh~ thereto.

13. The mmhod set forth in dNm 6 including the ~ep o~

providing an expander mandrel connemed to one end of
said pump rod; and

4o inserting said expander mandrd into one end of said
~eeve wh~e moving sNd ~eeve relative to said pump
rod to dastically deform said sleeve for exmnding said
~eeve over a m~or portion of sNd ~ngth of said pump
rod and in sleeved m~tionship thereto.

45 14. An elongated Nnkerbar for use in a pump rod string for
a downhole wefl pump, said Nnkerb~ including opposed
end parts ~ dap~d for coupfing said sinkerb~ into sNd pump
rod strinN an elevator section of said Nnkerbar a~acent one
of sdd end pans and an eMng~ed rod section having a

50 diammer gmaer than said elevator section and said end
pans, sNd dongaed rod section having a ~eeve of polymer
m~er~l ex~nding thereover and secured ther~o by a forc-
Nle fit bmween the outer surface of said rod section and an
inn(r surface of stud sleev% said sinkerbar being formed ky

55 an app~atus for supporting said sinkerbar and said sleeve
and including a linearly extensN~ and re~actab~ actu~or
connected to one of said ~nkerbar and said ~eeve and
whereby said sinkerb~ N formed by operating said actu~or

5. The pump rod set forth in claim 1 wherein: to move said sleeve relative to said rod section in to sleeved
the coefficient of thermal expanNon of said ~eeve is 6o relationship thereove~

sub~anfiafly the same as the coefficient of thermal 15. The Nnkerbar set fo~h in claim 14 wherein:

expanMon of alloy steel.
6. A mmhod ~r hbr~a~g an eMngamd pump rod ~r a

downhMe wall pump wh~n ~ pump md ~c~des a
sleeve ofpo~m~ maerid e~en~ng ov~ a m~ portion of 65
the ~n~h of sNd pump rod, sNd m~hod comprN~g the
~eps o~

said ~eeve N formed of one of high denNty polyethy~ne
and u~ra high density polyethylene.

16. The Nnkerbar set forth in claim 14 wherein:

said ~eeve has an inner diameter in a relaxed condRion
sub~antiMly the same as the outer diamemr of said rod
section.
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17. The Nnkerb~ set fo~h in claim 14 wher~n:

said Mnkerbar is provided w~h an expander mandrd
connecmd to one of sMd end pans for expanding the
inner diam~er of said sleeve wh~e said sleeve is
moved ~htive to said ~nkerbar into sleeved relation-
ship over said rod section.

18. An dong~ed pump rod for use in a pump rod string
for a downhole well pump, said pump rod including a
generally cyfindficM rod section exmnding over a m~or
portion of the ~ngth of said pump rod, said pump rod
including means formed thereon for coupling said pump rod
m said pump rod string, and ~n e~ng~ed seam~ss tubular
Meeve ex~nding over s~d cylindr~M rod section and hav-

10

~g a cyfindr~M exte~or sur~ce for engagemeN w~h the
interior surface of a cyfind~cal well tub~g, said sleeve
having an inner diam~er ~ a rdaxed condition sfighfly ~ss
than the ou~r ~am~er of s~d cyfindr~N rod section and
secured in fomN~ engagement ~ewi~, sNd ~eeve bNng
formed of a wear resistant po~m~ m~er~l having a
coeffident of ~fion w~h ~spe~ m sNd we~ tubing which
is less than the m~er~l of said pump rod, and the m~l
of said sleeve having a coeffiNeN of thermN expanNon
which N sub~antially the same as ~e coeffiNent of ~erm~
expan~on of alloy steel.
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ABSTRACT

F~id pum~ng app~ams ~r pump~g fluids from a well
comprN~g a downhok pump ~sposed ne~ ~e Mw~ end of
a pmdu~n ~fing and ~c~ng a mb~ pump barrel and
a mb~ pump p~nger concentricafly ~sposed ~ ~e pump
barrel in a sli~ng and sealing fit ~emwith, one of the pump

barrel and the pump p~ng~ berg fixed to the production
string, the other berg a~ached to the lower end of a string
of rods ~r mdprocM movemem. A ~an~ng vane is pro-

vided in the fixed one of the pump barrel and the pump
p~nge~ A ~aveting valve is prodded in the othe~ A
c~M potished rod, ~e ~w~ end of w~ch is connected
to the string of rod~ extends upw~y through a sealing
~mb~ ~r sti~ng and seating mc~mcation ~hmugh,
¯ e ~am~ of the polNhed rod berg ~ least as ~e~ ~ ~e
outside ~am~ of the pump p~nge~ A power device is
operatively connected to the potished rod ~r tiffing and
~wefing ~e potished md and ~e ~fing of rods and lift the
lower the nonfixed one of the pump barrel and the pump
p~ng~ b~ween Mw~ and upper ~rm~M position~ push-
~g fluids upw~Ny through the production string on the
down~mke of ~e pump.

21 Claim~ 2 Drawing Sheets
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DOWNSTROKE SUCKER ROD WELL PUMP

BACKGROUND OF THE INVENTION

1. Field of the Invention

The preseN ~venfion pertN~s m pump~g app~us.
Mo~ specificNly, ~e present invention p~m~s m ~c~ro-
cating pumps of the ~pe used for produNng fluids ~om
subsurhce wd~.

2. Descript~n of the Prior Art

Subsurface wefl~ p~ticuhfly those for produNng unde~
ground hydroc~bon fluid~ typ~ally include a string of
mb~g or "production string’ which ex~nds ~om near the
bottom of the wall to the surface for flow of fluids through
a flow Hne conne~ed m the production str~g ~ ~e surhce.
For wefls wh~h do not have enough pressure to produce
fluids on ~ek ow~ some ~pe of pump~g sy~em must be
emp~yed.

Pumps for lifting subsurhce fluids to the surface of an o~
wefl have been in exNmnce for many yea~. One ~pe of
pump, typicafly ~ed to as a ~ pump, usuN~ includes
a mbul~ ba~el (wNch may be a port~n of the production
mb~g) and a coop~ating p~nger assemb~ wh~h ~c~ro-
c~es ~e~. Tke p~ng~ assemb~ may be a~ched ~ a ~od
or string of rods which e~ends m ~e surhce of ~e wefl and
by which the plung~ assembly may be ~c~roc~ed by a
source of power such as an ~mrnN combu~n eng~e or an
e~ficN moto~ Examp~s of such pumps may be seen in
U.S. P~. Nos. ~691~35 and 5,178,184.

A ~ pump typ~ally includes a ~anding vane which N
fixed rehtive to the pump ba~el and a ~ave~ng vNve wh~h
N a component of ~e plung~ assembly. The ~anding vane
and ~ave~ng vNve act as check vaNe~ opening and doNng,
opposite each ~he~ on upstrokes and down~rokes of the
p~nger assembly. For examp~, as ~e plunger assemb~ and
the a~ached ~ave~ng vane are ~w~ed on a down~roke,
¯ e ~an~ng vane N dose~ b~cking ~v~se flu~ flow
¯ e~roug~ and the ~ave~ng vane N opened, allowing
fluid w~hin the pump barrel to be dNplaced through the
~ave~ng vNve into the production mb~g thereabove. On
the subsequeN upstrok~ the ~ave~ng vane dose~ ~fting
the c~umn of fluids ~ereabove mw~ds the surface. Since
pressure in the pump barrel below the ~avd~g vane
decreases during the up~roke, ~e ~an~ng vane then opens
allowing fluid m flow into the pump barrel ~om the form~
tion for a succeed~g downs~oke. As thN process continues,
fluid flows through the ~anding v~ve and into the pump
ba~el during the upstrokes and fluid above the ~ave~ng
vNve N ~ed mw~d ~e surhce of ~e wefl on ~e upstroke.

Since the fluids berg produced ~om a wefl are typ~ally
located at some distance below the surhce, in most cases
hundreds of thousands of ~, a power un~ assod~ed w~h
a ~ pump mu~ H~: 0 a ~ng string of ~ed rods, ii) the
p~nger assembly, and ~0 a co~mn of fluid ~e ~ngth of
which is appro~m~e~ equN to the dep~ of the well. This
~quires a gre~ den of energ~ Wi~ H~ pumps of the prior
a~, no fluid production occu~ on the down~roke in wh~h
¯ e plung~ assemb~ ~nd the ~ring cf rods N ~w~ed kefo~
another upstroke. Thus the ~fting of gre~ w~ghts on the
upstroke ~quires a gre~ amount of energy while the energy
~om the w~ght of the rods and plunger assemb~ on the
down~roke N wasmd and not utilized.

The gre~ difference between the ~ad on ~n upstroke and
the lack of load on a down~roke creates a counterbNance
prob~m on ~he pow~ un~. ThN gre~ diffe~nce in we~ht
cannot be ful~ counterbalanced. If the power un~ N pow-

2
ered by e~ric~y (an electric momO, the electric motor
draws much Ngher amp~age on the ~e than on a
down~mke.

~ pmb~m w~h H~ pumps of the prior a~ is
5 associated w~h ~emN~ of the rods by wNch ~e p~nger

and fluids are fi~ed in the produ~n ~ring. The rods ~r~ch
on ~e ~e and rehx on the down~mke. ThN ~ ~
loss of movemem or Nung~ ~avd as comp~ed to the
~n~h ~ m~emem ~ ~e ~w~ u~ ~o~. TNs ~s ~

~0 ~effic~nc~

~mmp~ have been made in the ~or a~ to fence the
load and the energy ~q~ed m fi~ ~s to the s~h~ of a
well. Sp~cN~ ~emp~ have been made to ufifize the
energy no~y ~ during the ~w~o~ of the p~ng~

~5 ~mb~ by pum~ng on ~e down~mke. O~ ~ ~empt

is d~Ned in U.S. Pat. No. 5~1~025. ~ this
pump~g ~p~ ~s ~ uti~ ~e we~ of ~e rods
in response to ~ as a source of pump~g energy ~r
pump~g on ~e dow~oke, ~ ~es ~t s~amhfly m~

20 the energy mq~ed on the ~e. ThN pa~ appa-

ratus has other charactefi~ics which have apparently pre-
vented ~ ~om berg ~Ned in the ~

SUMM~ OF ~E PRESENT INVEN~ON

T~ proem ~v~tion ~mpri~s pump~g ~p~ ~r
pump~g flu~s t~ough ~e pro&~on ~ri~ of a s~rh~
well. The ~p~am& ~ a pm~ed em~me~ compri~s
a fixed mb~ pump ba~d a~ached to the lower end of the

~0 production ~ng wh~h has a ~an~ng vane in the lower
end thereof to pe~ flow of fluids into the barrel but
preventing flow of fl~ds om of the ba~d. It Nso includes a
mc~mca~g mb~ pump phng~ ~n~n~N~ d~po~d
~ ~e pump ba~d ~r ~ng ~d ~ng mc~mcN move-

~5 ment therein. The mc~mc~ phng~ is prodded, on Rs
bmmm en~ w~h a ~avd~g vNve wh~h pe~s flow of
fl~ ~om ~e fi~d b~ml ~mu~ ~e mc~mc~ p~
b~ p~vems flow of ~s ~m~h ~e ~dpmc~ p~
into the fixed pump ba~eL The upper end of the ~dpm-

4o c~ng Nung~ p~e~s out of the fixed ba~el into the
production ~ng and N pro~d w~h flow p~g~ ~ the
upper end ~eof ~mugh wh~h ~id may flow ~om the
b~ ~ough the p~ng~ into the production ~ng. The
~w~ end of a ~ng of rods N a~ached to the ~dpmcating

45 pump p~ng~ and exmMs ~waN~ ~ough ~e production
~ng to new the ~rf~e. A cyfindricN pofished rod N
connec~d to the ~p of the ~ng of rods and ex~nds
upw~Ny ~ough the se~ng means in the wd~ead ~r
~d~g ~d ~ ~c~mc~ ~~. A~w~ u~

5o N op~Ne~ conne~ed to the pofished rod ~r H~ng and
~wering the pofished rod and the ~ng of rods to H~ and
~w~ ~e ~c~mc~ pump p~ng~ w~Nn ~e fi~d pump
barrel

UNque ~am~s of ~e pump~g ~p~ ~ ~e pr~e~
55 invention reMde in the ~ct th~ the upper end of the

~c~mc~ p~ng~ p~e~s out of the ba~el and in the
~ th~ the pofished rod N of a ~am~ ~ ~a~ ~ ~e~ as
the ou~ide ~am~ of the pump Nung~ For thN reason,
¯ e v~ume of ~e p~ md dNph~d ~om ~e pro~c-

6o tion ~ng on the ups~oke is at least as gre~ as the v~ume
of ~ids ~h~d by the ~dprocating ~ung~ on the

¯ e pm~ ~g ~0 the flow Hne on ~e u~o~ and
the oNy enemy ~q~ed d~ng the ~oke N energy

65 ~q~ed to fi~: ~ the ~c~mc~ pump p~ng~ and ~
¯ e s~g of rods a~ached thereto. Howeve~ as the ~ng of
rods and the ~c~mcating pump p~ng~ are ~w~ed on the
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downs~oke, Re enemy d~Ned ~om Re wekN of Re string
of rods and the pump p~nger, due to the gra~tionM pull
¯ ~eo~ is utifzed to ~rce fluids in the fixed pump barrel
through the mdprocating pump Nung~ and ~s ~avel~g
valve and through the production string to the surface ~r
flow through the flow fne conne~ed to the production
string. N summon pmdum~n N exactly Re opposite of Re
~p~ ffl pump in which fluids are produced on the
downs~oke; th~ N ~1 production of fluids occur on the
upstroke.

One of Re m~ advamages of Re pum~ng app~aus of
the presem invention N the ufifzafion of the normally
w~md enemy ~sodamd w~h downward movemem of Re
mc~mcating pump Nung~ and the string of rods a~ached
to the mc~mcating pump Nung~ to ~rce fluids to the
sur~ce of the well during the down~mke and the fact that
the oNy energy required during the upstroke N energy
required ~r wiring the string of rods and the mc~mcating
pump p~nge~ ff the power un~ N powered by an e~fic~
mom~ Re motor d~ws ~ntiN~ Re same amp~ ge on Re
upstroke ~ Re down~mke, msuNrg ~ an appm~mady
50% mdum~n ~ ekmfic~ ~o~ p~ b~ml of produced find.

There N much ~ss wear and ma~ mqNfing less
mNmenanCen ’o more expensNY e~ thethae nqU~meNp is~ a~n~m°~ comN~ed anp dumps" Many other

o~ems ~nd advaNages ef Re invention will be app~em
~om ~a~ng Re d~tion wNch ~ows ~ co,unction
w~h the accompany~g drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a ve~ical ~pre~Nation, partially ~ ~ction, of
a wefl and flu~ pump~g app~ams ~r pump~g finds ~om
Re w~ ac(oN~g m a p~ed embo~mem of Re ~ven-
tio~

FIG. 2 N a dem~ed sectionN ~ew of an upper part of Re
find pum~ng app~aus of FIG. 1, accor~ng m a pm~ed
embo~mem ~eog

FIG. 3 N a Mn~m~nd sectionN ~ew of a Mw~ portion
of the fluid pump~g app~ams of the presem ~venfion,
accoN~g m a pre~ed embo~mem ~eog end

FIG. 4 N a Mn~m~nd sectionN ~ew of a Mw~ portion
of the fluid pump~g app~ams of the presem ~venfion,
accoN~g to an a~ernate embo~mem thereoE

DESCRIPTION OF PREFERRED
EMBODIMENTS

Referring first to FIG. 1, there is shown a well, ~r
examp~, an o~ wefl ~r produc~g hydmc~bon flu~s ~om
a hydroca~on bearing ~rm~n subsmntiN~ be~w the
sur~ce of Re e~. The sur~ce N ~pr~e~ed ~ 1. The w~l
N prodded ~ the surface 1 w~h a wdNead which includes
a ca~ng head 2 a~ached to the upper end of surface caNng
3. SurmouNed on the ca~ng head 2 N a mNng head ~ a
mbM~ spoM 5 and a flow head 6. The flow head 6 may be
prodded w~h oufle~ 7 and 8. Oufl~ 7 N shown conne~ed
to a flow fne 9. Oufl~ 8 may be connected to a bleeder fne
10. MouSed on the ~p of the flow head 6 N a s~ffing or
pacNng box 11 ~r the pofshed rod 40 which N shown ~
more de~ in FIG. 2 and w~l be more NI~ d~Ned
herea~er w~h ~nce thereto.

As p~ous~ ~ed, Re caNng head 2 N supp~md on Re
upper end of the surface ca~ng 3. The caNng head 2
supports a produ~n ca~ng 12 and the tub~g head 4
supports a mb~g or production string 13 wh~h exmnds
sub~aNhfly to the b~m of the wefl and through wh~h

4
fluids produced by the wefl may flow or be raNed or pushed
to the surface thereoE The first or upper joint 14 of the
tubing or production string 13 N preferably ovem~ed.
Attached near the bottom of the production string 13 by a

5 coupfng 18 k a fixed tubular pump ba~d 2~ of a pump.
Attached to the lower end of the fixed tubul~ pump barrel
2~ by a coupling 21 may be a seating nippk, perforated
n~ple, bur plug or the like generafly and coflectively
represented at 22. The n~ple is perforated to aAow coflec-
tion of fluids in the lower end of the produm~n string ~om

10
the produdng form~ion of the well. Attached to the lower
end of the tubu~r ba~el 2~ N a ~anding valve 23 which,
Mnce R N fixed w~h the fixed b~ml 2~ in the wefl, N
sommimes re~ed to as a ~anding vAve.

~5 Concen~Nly dNposed in the tubular pump barrd 2~ for
sliding and sealing mc~roc~ movement lherdn N a mc~-
rocating tubul~ pump plunger 3~. Atmche~ .’n the exem-
plary embodiment, m the lower end of pump plunger 3~ N
a valve 31 which N sommimes m~ed to as a "~avefng

20 vNve’. Attached ~ the lower end of the mdprocating
plunger 3~ and under the ~anding vNve might be a ~anding
vNxe pufler 32 the purpose of which would in some cases be
m engage and remove the ~anding vNve 23 when necessar>
The upper end of the rec~rocating plunger 3~ N provided:5 interioW r~h fl°oWf thP eaSSagepl Sungerthr°ugi hnto thWehiCp~oductifl onuid maYstrinfl g°W ~°1 m3. Thest ehe

flow passages may be provided in a cage 33 or the like.
The upper end of the rec~rocating plunger 30 N a~ached

m a s~ing cf rods 35 s om~imes ~ferred to as "sucker rods".

3o ThN connection may be made through a sucker rod coup~r
36. The string of rods or sucker rods 35 extend to near the
surface 1 where ~ N conne~ed to a l~ger pofshed rod 40.
The pofshed rod 40 ex~nds through components of the
wdlhead and the stuffing box 11 for connection by a wke

35 hanger 41 to a wke ~ne 42. The wke fne 42 N then
operatively connected to a rec~rocating power un~ not
shown) supplied with power through an in~m~ combu~ion
engine or de~fic motor (not shown) which f~s and lowers
the w~e fne 42, in rum f~ing ~nd lowering the polished rod

4o 4~ the sucker rods 35 and the pump plunger 30 a~ached ~
the lower end thereo~ These components and the operation
the~of w~l be more fully descrNed and understood here-
a~eL

Re~ing now ~ FIG. 2, the stuffing box 11 and a portion
45 of the pofshed rod 40 therNn w~l be mo~ fully desc6bed.

The ~uffing box 11 N provided with a counterbManced ~ea
in which annular seMs or packings 45 are mounted. A se~
or packing gland 46 N th~adedly connec~d to the upper end
of ~uffing box 11 to hold the sealing e~ments 45 in place.

50 The pofshed rod 40 ~c~roc~es w~hin the ~uffing box 11
in sfding and seafng engagement with the sealing e~ments
45. ~ N impo~ant th~ the diam~er of the pofshed rod 40
be at least as gre~ as the outside diam~er of the pump
plunger 30 connecmd to the string of rods thereb~ow. The

55 reason for thN will be more fully underwood herea~e~
Re~ing now m FIG. 3, the ~wer portion of the pumping

~ pparatus of the present invent~n wifl be descrNed in more
detail. In FIG. 3, the ~anding valve puller 32 shown in FIG.
1 has been ~moved ~om under the ~anding valve Nnce ~

6o N not necess~y for operation of the pumping apparatus and
would only be used for pulling the ~anding valve 23. FIG.
3 shows the tubul~ pump barrel 20 connected to the lower
end of the production string 13 by the coupfng 15. The
perforated n~p~ 22 is connected to the lower end of the

65 tubul~ pump b~l 20 by a coupfng 21 and the ~anding
vMve 23 N a~ached to the lower end of the tubular barrel 20
in any suitab~ manner. ~ N preferably a~ached so that ~ can
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be engaged and ~moved by a Handing vNve pufler such as
the Han~ng vane puller 32 of FIG. 1.

The Han~ng vNve 23 has a cen~ flow passage 50
surrounded by a vNve se~ 51 which ~ engageab~ by a b~l
52. The bah is enclosed in a cage 53 which ~ws fm~ed
upw~d movement of lhe b~l 52 away ~om the sea 51. The
cage 53 is provided w~h one or more flow passages 54
through which fluids may pass. The Handing vane 23 acts
as a check vane allowing flow of fluids ~om the perforated
n~p~ 22 through the flow passages 50 and 54 into the
~mrior of the mbul~ b~120. Howeve~ ~ prevents ~ve~e
flow ~hrough, ke., flow from the interior of the barrel 20
into the p~forated n~p~ 22.

p~ngThere °ut~d3 e0 N slightldi yam~es~f that nhe ~Npr°catint ghe inside diam~tU erbul~ pUmo Pf the

mbul~ b~l 20. Howeve~ lhe ~c~rocating pump p~nger
30 N ~eNgned so ~ ~ may ~c~roc~e w~hin ~e pump
b~l 20 in sliding and seafng engagement ~e~w~h. ThN
may be in ~e form of a dose fitting metal-to-metal seal, ~s
~H~md in FIG. 3, or some ~pe of sealing mechanism may
be provided between the fixed b~l 20 and the ~c~roc~-
~g plung~ 30. In any event, the p~nger 30 N a~ached to the
~wer end of the rod string 35 by the sucker rod coup~r 36
and, as already descrNed w~h ~nce to FIG. 1, N caused
m ~ciprocam with upstrokes and downHrokes ~ ~sponse m
ffting and ~wering of the pofshed rod 4~ sucker rods 35
and pump plung~ 30 by the power un~ ~ the sur~ce of ~e
well.

As shown ~ lhe exemp~ry embodiment of HG. 3, ~e
~avefng vane 31 is a~ached to the lower end of the
~c~rocating pump p~nger 30. The ~av~g vane 31 N
very Nm~ to the Hand~g vane 23. Howeve~ r~her than
bNng fixed as the Han~ng vMve 23 N with the pump ba~el
20, the ~avefng vMve 31 moves and ~ciprocates with the
pump plung~ 30. The ~avefng vane 31 may ~so be
prov~ed wi~ a ce~ t~l passage 60 wound wNch N prov~ed
a vane sea 61. Abel member 62 N c~ried w~Nn the cage
63 and the cage 63 N provided with flow passages such as
flow passage 64. The ~avefng vane 31 ~so a~s as a check
v~ve allowing flow of fluids ~e~rough ~om the ~c~-
rocating tubular pump barrel 20 into the interior or central
flow passage 38 of the pump plung~ 30 but p~venting
reverse flow therethrough. The cage 33, a~ached to the
upper end of ~e pump plunger 3~ N provided w~h one or
mo~ flow passages 39 through wh~h fluid may flow
¯rough ~e p~nger ~mrior 38 into ~e produ~n string 13.

ff de~ the ~avefng vane 31 could be in~d near
the upper pa~ of the plung~ 30. In fact, ~ could be placed
wh~e ~e cage 33 N shown. In such case, the cage 33 m~ht
even be ~im~ed. The pump ba~el 20 and pump p~nger
30 ~H~md ~ ~IGS. 1 and 3 comprise wh~ N known in
the ~duHry as a "mb~g pum~’ in that the barrel 20 is
connec~d to the b~m of the ~b~g or produ~n string
13. ThN pump could easily be adapmd to an "~sert pump"
deign in which the pump barrel and p~nger are actually
~wered into a production string and the ba~el affixed
¯ e~ by a seating Npple cf a cup ~pe holddown or some
other m~hod.

There are at lea~ two ~men~ons of the pump~g appa-
r~us of ~e p~seN ~veN~n wNch are unique and critical.
The ~n~h of the fixed or ~procating plung~ 30 mull be
the same or g~er than the fixed or ~c~rocating pump
b~l 20 so th~ the upper end of the pump plunger 30
ex~nds out the ~p of the ba~el 20 ~ M1 times. In ad~tion,
the outer ~am~ of ~e pofshed rod 4~ as seen in FIG. 2,
wh~e ~ sfd~y and seM~g~ engages the sealing e~meNs

6
45 of the Huffing box 11, mull be ~ ~a~ as gre~ as the
ou~ide diam~er of the pump plunger 30.

The operation of the pumping appar~us shown in FIGS.
1-3 will now be described. InitiNly, assuming th~ the

5 plunger 30 N in the ~wer mrminN position of FIG. 3, the
string of rods 35 N Hfled by the power un~ cauNng the
rec~rocating pump plunger 30 to move upwardly (an
ups~oke) until the ~avefng v~ve 31 ~ the bottom of the
plunger 31 N ~ the upper end of the pump ba~d 20, the

~0 upper mrmin~ position. As this occur~ the pressu~ w~hin
the space vac~ed by the reNprocating plunger w~hin the
fixed pump ba~el N ~duced and fluids flow ~om the
production zone of the wall through the perforated nipp~ 22
and the Handing valve 23 into the pump barrel 20. On the

~5 rocatinS gUbSequentplungd er°Wns~°ke3 ,0 movtehe Hrindo gwnwar° dlyf rods 3toSwara dnd tht ehe ~C~l -ower

mrminN position ~luHramd in FIG. 3. As thN occur~ fluid
flows ~om the fixed pump ba~d 20 through the ~avefng
vNve 31 into the inner passage 38 of the pump plunger 30

~0 ~nce the Handing v~ve 23 will not permit reverse flow
the~through. ThN action continues until the production
string 13 N fiAed to the surface and the flow outlet 7.

With the production string 13 maintaining a column of
fluid ther~ the pumping action continues. It N important m

~5 note at this point that as the string of rods 35 and the
~c~roc~ing plunger N ffle~ the polished rod 40 N moving
upwardly vacating a volume in the production string 14 ~
~ast ~s gre~ as lhe volume now b~ng occup~d .’n lhe
production string 13 by the pump plunger 3~ ~membering

3o th~ the ou~ide diam~er of the pofshed rod N ~ ~aH as
gre~ as the ou~ide diam~er of the ~c~rocating pump
plunger 30. Thu~ no fluids are being disphced or forced
~om the production string 13 on the upstroke. The only
energy necess~y during the upstroke N the energy expended

35 in ffting the string of rods 35 and the pump plunger 30.
How(ve~ as this occurs, fluids flow ~om the produdng ~ea
of the wall through the performed n~p~ 22 and the Handing
valve 23 into the pump barrel 20.

On the subsequent downs~oke, the plunger 30 descends
4o into the pump barrel 20 and fluids therein are disphced

through the ~avding valve 31 and the inner flow passage 38
of the pump plunger 30 and through the cage 33 into the
production string 13 and through the out~t 7 of flow head 6
into the flow wine 9. The plunger 30 and the fluid w~hin the

45 passage 38 are, in effect, a piston whose diameter is equ~ m
the outMde diam~er of the plunger 30. The volume cf fired
dNplaced during the downHroke is equ~ to this cross-
section~ area times the ~ngth of the downHroke.

It N important m nora th~ lhe weight of the polNhed rod
5o 4~ the string of sucker rods 35, the plunger pump 30 and

other components aaached thereto N suffident to disphce
the fluids w~hin the pump barrel 20. Thu~ the energy due
m gravitation~ forces, normally was~d in ~he typ~N ffl
pump, is ufifzed to force fluids to the surface of the weH.

55 Fu~hermore, the only energy expended on the upstroke N
energy ~quired ~ lift the pofshed rod 4~ lhe string of ~ods
35 and the pump plunger 30, and any fluid contained therein.
No energy N expended on the upstroke to produce wall
fluids at the top of wall. This subHantiNly reduces the stretch

6o that occurs in the sucker rods of ffl pumps of prior aa in
which the power un~ N ~qui~d m fit nct only the string of
rods and the ~dprocating plunger but a column cf fluid. The
Hremhing of the string of rods and then ~hxing of the rods
on the downHroke in prior aa ffl pumps reduces the

65 pumping effidenc~ Of coupe the m~or advantage of lhe
pumping apparatus cf the present invention N lhe subHantial
reduction in energy on the upstroke and the much eaMer
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bManc~g of the pump~g app~us w~h counterbMances.
The pumping app~ams of the present invention can be
deigned so that the power unit, for examp~ an electric
mom~ draws essentially the same amp~age on Me upstroke
as R does on the down~roke.

Another feature of the pumping app~atus of the present
invention reNdes in the ~m ~ the upper end of the p~nger
always extends out of the barrel With conventional ffl
pump~ the gm~e~ we~ on b~mN and p~ngem N ~om
sand and o~er sofds getting between Me b~ml and plunge~
Sofds usually get into the b~ml ~om above and are pulled
b~ween Me p~nger and Me b~ml as Me p~nger ffls in Me
b~mL With the present ~venfion, sofds am not ~Mwed ~
set~e out in the pump barrel This should cons~ably
extend the pump li~.

The embodiment of the present invention ju~ des~Ned
w~h m~mnce to FIGS. 1-3, in which Me pump ba~e120 is
~ation~y in the well and the pump plunger 30 N mc~ro-
c~ed there,, is a pm~ed embo~ment of the invention.
Howeve~ the princ~s of the invention can aNo be utifzed
in an alternate embodiment in which the plung~ is station-
ary w~hin the wefl and the barrel is mdproc~ed through
down~rokes and upstrokes. The lower portion of such an
embodiment N fllu~ramd in FIG. 4. The sucker rod coup~r
36 and afl Me e~ments of Me pumping app~atus such as Me
string of rods 3~, pofshed rod 40 and Me weflhead compo-
nents illustrated in FIG. 1 would be e~enthfly the same.

In the a~ernam embo~ment of FIG. ~ the production
string 13 is modified to provide ~ the b~m thereof a
coupfng 70 wh~h is provided on the interior thereof w~h
threads 71 or any oth~ type of suitable connection means for
connecting a portion of the pump~g unit as wiA be
descrNed herea~e~ The p~forated n~ple 22 and other
form~n produdng componen~ would be conne~ed below
the coupling 70.

The a~ernate embodiment of FIG. 4 aNo comprises a
tubul~ b~ml 80 and a tubul~ plung~ 90. Howeve~ ~ tNs
embodiment, the barrd 80 N nm ~ationary as in the pmv~us
embodiment but N a~ached to the lower end of the sucker
rod coup~r 36 for mc~rocation th~ew~h. The pump
p~nger 30 N not a~ached to the string of sucker rods,
~ead berg attached by a smN~r diammer tubul~ exten-
s~n 91 and hdddown component 92 m Me produ~n string
coupfng 70. As fl~r~e~ the holddown component 92
comprNes seating cups which seal in a seating n~p~ and
may be pushed ~ ~ sea the pump and pulled out to unseat
the pump. Of coume, this connection could be made ~ any
other suRab~ manne~

In the embo~ment of FIG. ~ a ~avd~g valve 81 is
provided at the upper end of the tubul~ barrel 80 and is
~mfl~ m Me ~avd~g vNve 31 of the embodiment of FIGS.
1-3. The plung~ 90 N provided wRh a ~and~g vNve 93
which N ~mfl~ ~ Me ~anding valve 23 of tke embodiment
of FIGS. 1-3.

As ~ the pmv~uMy des~Ned embodiment, Me barrd 80
and the p~nger 90 ~scop~afly engage each other in a
sliding sealing fit. It w~l be no~d tha the ba~el 80 is
provided wi~ a downw~Ny depending tubul~ jacket or
extender 82 ~ the ~wer end of which N an annular collar or
shoulder 83 which su~ounds the tube extender 91 of the
p~nger 90. The jacket 82, cofl~ 83 and the tube 91 serve
only to res~t the ~n~h of the pump s~oke and do not
affe~ the hydraul~s thereoE

It N important ~ no~ th~ the ~ngth of Me p~nger 90 N,
as in the embodiment of FIG. 1-3, at least as gre~ as the
~ngth of the ba~el 80 so th~ the end of the plung~ 90, Me

8
lower end in this case, always extends out of the barrel 80.
AgN~ R N aNo important th~ the diammer of the pofshed
rod 40 at the surface of the well be at least as gre~ as the
diammer of lhe plunger 90.

5 Operation of lhe embodiment of FIG. 4 is ~m~ar ~ the

operation of the embodiment of FIG. 3. In explNning the
operation of ~he embodiment of FIG. ~ R will be assumed
that the production string 13 has been fil~d with previous
s~okes of the pumping app~us. On the next ups~oke,

~0 fluid w~l flow through the ~anding valve 93 filling the

interior of the tubular barrel 80 wRh fluid. This fluid is
pmven~d ~om flowing out of the barrel 80 into the pro-
duction string 13 by the ~avefng valve 81 during the
upstroke. As the tubular barrel 80 is filled with fluid, the

~5 same volume N being vaca~d by the polished rod 40 as it

moves upwardly through the stuffing or packing box 11.
Thus, no fluids are disphced and no fluids are produced
through the flow line. The only energy required N energy
required m H~ the polished rod 40, the string of rods 36 and

2o the tubular barrel 8~ i~ jack~ 82 and other conne~ed

components.

On the downs~oke, the tubular barrel 80 moves
downwardly, the ~anding vMve 93 N closed and fluids are
dNplaced through the ~avding valve 81 into the production

25 string 13 and out of the flow head out~t 7 in~ the flow fine

~ee FIG. 1). The energy required for doing so N Nmply the
energy derived ~om the gravR~n~ pull on the pofshed
rod 40, the string of rods 35 and the tubul~ pump barrel 80.
The same o~ems and advantages accrue m the embodiment

3o of FIG. 4 as in the embodiments of FIGS. 1-3, i.e., sub-

stantial power saving~ substantial increase in pumping
effidenc> much ea~er b~andn~ ~ss wear and ma~ era.

Thu~ the pumping apparatus of the present invention is

35 unique in that fluids are pumped on the downs~oke rather
than on the upstroke as in f~ pumps of the prior a~. The
m~or advantage of the pumping apparaus of the present
invention N the nt~a~n of the normafly wa~ed energy on
the down~roke of the pump and a sub~antiM reduction of

4o energy on the upstroke due to the fact that the only energy
required N for f~ing the s~ing of rods and e~her the pump
plunger or the pump barrel There are a number of other
advantages many of which have already been dNcussed.
Another resu~s ~om the fact that less tensile strength is

45 required for the sucker rod. Accordingly, smear rods of less
weight may be used on the upper pa~ of the rod string as
Mng as suffident wright N mainlined m dNplace fluid ~ the
depth of the wefl.

Two embodiments of the invention have been descrNed in

50 sub~antial detail. Other embodiments have been sugge~ed.
Sfifl a number of olher embodiments w~l be apparent ~
those skilled in the art. Accordingly, R is intended that the
scope of the invention be fmRed only by the dNms which
follow.

55 What ~ d~med is:
1. A fluid pumping app~aus for conveying fluids to the

e~th’s surface through a produm~n string having a bottom
near the produdng form~ion and a top end connected to a
flow fne at the earth’s surface, said apparatus compriNng:

6o a downhole pump disposed near the lower end of said
production string including a tubular pump ba~d and
a tubular pump plunger concentricafly dNposed in said
tubular pump barrel in a sfding and seafng fit
therewith, one of said tubular pump barrel and said

65 tubul~ pump plunger being fixed m s~d production
string, the other of said tubular pump barrel and said
tubul~ pump plunger being a~ached m the lower end
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of a string of ro~s for rec~rocN movement between
lower and upper mrminN pos~ns;

said sliding and sealing fit b~ween said tubul~ pump
ba~el and sNd tubul~ pump plunger con~ru~ed and
arranged ~ provide a ~ation~y sen ~ ~he bottom of 5
the production string;

a ~anding valve provided in sNd fixed one of sNd tubular
pump barrel and said tubular pump plunger which
perm,s flow of fluids into said tubular pump barrel but
p~ven~ flow of fluids out of said tubul~ pump barrY; s0

a ~ave~ng valve provided in said other of said tubular
pump barrel and said tubular pump plunger which
permi~ flow of fluids fom said tubular pump barrel
into said produ~n string;

a cy~ndr~N polished rod, the lower end of which is 25
connected to said string of rods, said cylind~cN pol-
Nhed rod extending upw~dly through sealing means
locked above the flow ~ne for sliding and ~c~rocation
the~through, the diam~er of sNd cylind~cN po~shed
rod being as gre~ as the outside diam~er of said ~0
tubul~ pump plunge~ and

power means operatively connecmd to s~d cy~nd~cN
polished rod for ~fting and lowe~ng sNd cy~nd~cN
polished rod and said string of rods to H~ and lower
said other of sNd tubul~ pump valve and said tubular ~5
gump plunger b~ween said ~wer and upper m~minN
pos~n~

whe~by fluids am pushed through sNd produm~n string
into said flow Hne as said other of said tubul~ pump
b~l and said tubular pump plunger N ~wered fom 3o
sNd upper to said lower mrminN pos~n and whe~by
no fluids are pushed through said produ~n string to
said flow line as said other of said tubular pump barrel
and sNd tubular pump plunger N ~ed fom said ~wer
~ s~d upper ~rminN position. 35

2. The fluid pumping apparatus as set fo~h in claim 1 in
which said ~ave~ng valve is dosed when said other of said
tubular pump ba~ and sNd tubular pump plunger N H~ed
fom said lower to said upper mrminN pos~ no fluids
flowing into the flow ~ne, said ~anding valve being open to 4o
a~ow fluids to flow into said tubular pump barrel.

3. The fluid pumping apparatus as set fo~h in claim 1 in
which said ~anding valve is closed when said other of said
tubular pump b~l and sNd tubular pump plunger N
~we~d fom said upper to said ~wer mrminN poNtion, s~d
~ave~ng valve bNng open to aflow fluids to flow fom said
tubular pump ba~ and through the production string for
flow through the flow Hne.

4. The fluid pumping apparatus as set fo~h in claim 1 in
which said ~aveling valve N a~ached to one end of said
other of said tubular pump barrel and said tubul~ pump
plunge~

g. The fluid pumping apparatus as set fo~h in claim 1 in
which said ~anding vNve N a~ached to one end of said fixed
one of said tubul~ pump barrel and said tubular pump
plunge~

6. The fluid pumping apparatus as set fo~h in claim 1 in
wh~h the ~ngth of said tubular pump plunger N as gre~ ~s
the ~ngth of said tubular pump ba~eL assuring th~ end of
sNd tubular pump plunger extends out of sNd tubular pump
barrel at N1 times.

7. A fluid pumping app~us for conveying fluids to the
earth’s surface thrnugh a production string having a bottom
near the producing form~ion and a top end connected to a
flow ~ne at the ea~h’s surface, said apparatus comprising:

a tubul~ pump barrel a~ached to the lower end of said
production string and having a ~anding valve in s~d

B1

10
~wer end ~eof wh~h perm,s flow of fluids into said
tubul~ pump ba~d but prevents flow of fluids out of
said tubul~ pump barreg

a tubul~ pump plunger concemdcafly disposed in sNd
tubul~ pump b~l for sliding ~c~rocN movement
any seNing fits ~e~wi~, s~d tubul~ pump p~nger
having a ~av~g vane ~e~ wNch p~mi~ flow of
fluids fom said tubul~ pump barrel through said
tubul~ pump p~nger but prevents flow of flu~ ~rough
said tubul~ pump plung~ into said tubul~ pump
ba~eL the upper end of sNd tubul~ pump plunger
pr~ecting out of said tubular pump barrel into said
production ~dng and having ~ s~d upper end the~of
flow passages through which fluid may flow fom said
tubul~ pump p~nger into sa~ production string;

said seNing fit between sa~ tubular pump barrel and said
tubul~ pump plunger con~ru~ed and arranged to
provide a ~ation~y sen ~ the bosom of ~e production
string;

a ~fing of rods, ~e ~w~ end of which N a~ached to sMd
tubul~ pump plunger, sMd string of rods exmn~ng
upw~dly through said produm~n string to near said
sur~ce;

a cy~ndficN polished rod, the lower end of wh~h N
connected to said string of rod~ said c~dr~N pM-
Nhed rod extend~g upw~dly through sealing means
locMed above the flow Hne for sli~ng and sealing
mdprocation the~through, the diam~ of s~d p~-
N~ed rod berg as gram as ~e out,de diame~r of sa~
tubul~ pump p~nge~ and

power means ope~tiv~y connemed to sMd poEshed rod
for Efting and Mwefing said polished rod and said
string of rods to Eft and lower said tubul~ pump
plunger w~hin sa~ tubul~ pump b~r~,

whereby fluids are pushed through the produ~n string
into the flow Ene as said tubul~ pump plung~ is
~wemd ~to sMd tubul~ pump barrel and fluids are not
pushed ~rough ~e produm~n string into the flow Ene
as sa~ tubul~ pump plung~ N lifted out of said tubul~
pump barrel.

8. The fluid pump~g app~atus as set fo~h ~ dMm 7 ~
which said ~aveEng vNve N dosed when said tubular pump
p~nger N Ailed out of sMd tubul~ pump b~r~, no fluids
flowing ~to the flow Ene, sMd ~an~ng vane bNng open to

45 allow flu~s to flow ~to said tubul~ pump barrel
9. The fluid pump~g app~atus as set fo~h ~ dMm 7 ~

which sa~ ~anding vMve N dosed when sMd tubular pump
p~nger is Mwered into said tubul~ pump barrel said
~aveEng vane bNng open to NMw fluids to flow from sa~

5o tubul~ pump ba~eL and through the produm~n string for
flow ~rough ~e flow ~ne.

10. T~e fluid pumping app~atus as set fo~h in dam 7 ~
wh~h s~d ~aveEng vNve N a~ached to the lower end of
sad tubul~ pump p~nge~

55 11. The flu~ pump~g app~Mus as set fo~h ~ dam 7 ~
wh~h s~d ~aveEng vNve N a~ached to the upper end of
sad tubul~ pump p~nge~

12. The fluid pump~g app~Mus as set forth ~ dMm 11
in which said flow passages are provided through said

6o ~aveEng vane.
13. T~e fluid pumping app~atus as set fo~h in dam 7 ~

which the Mn~h of sMd tubul~ pump plung~ N as greM as
the kngth of said tubul~ pump barrel assuring that the
upper end of sMd tubul~ pump p~nger exmnds out of sMd

65 tubul~ pump barrel at aH times.
14. A fluid pumping apparatus for convey~g flu~s to the

e~’s sur~ce ~rough a produm~n string having a bottom
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ne~ the produc~g form~n and a ~p end connected to a
flow Ene ~ the ea~h’s surhce, sNd fluid pumping app~ams
comFrN~g:

a mbul~ pump ba~d ~sposed w~hin the production
string for mc~roc~ movement lhem~ between Mwer
and upp~ mrm~ poNtionN

a mbul~ pump plung~ concemficafly disposed w~hin
said tubular pump barrel in a sliding and sealing fit
¯ emwith, sa~ mbul~ pump plung~ bNng fixed m
said production strinN

sa~ sea~ng fit between said tubular pump barr~ and said
mbul~ pump p~nger con~ruc~d and arranged to
provide a ~ation~y sen ~ ~e bottom of~e production
strir g;

a ~anding v~ve provided in s~d fixed mbul~ pump
p~nger wh~h p~m~s flow of flu~s ~rough sNd fixed
~bul~ pump plung~ ~ sNd ~bul~ pump b~l but
p~ven~ flow of flu~s out of sa~ mbul~ pump b~rd;

a travefing vane provided in said tubular pump barrel
which permits flow of fluids ~om sNd mbul~ pump
barrel into sa~ produ~n ~fing but prevents reverse
flow of flu~s the~roug~

a string of rod~ the ~wer end of which is a~ached to said
mbul~ pump ba~e~ sNd string of rods exmn~ng
upw~dly through the produ~n string to near the
sur~ce;

a cyfindr~N polished rod, the lower end of which is
connected to said string of rods, said c~dfic~ p~-
Nhed rod e~end~g upw~Ny through sealing means
locked above the flow fine for sli~ng and sealing
~c~rocation ~hrough, lhe diam~er of said p~-
Nhed rod berg as gre~ as ~e ou~ide diam~er of s~d
~bul~ pump p~nge~ and

power means oper~Ndy connected to sa~ pofished rod
for Hfting and ~wefing said polished rod and said
string of rods to H~ and ~w~ sNd tubul~ pump b~l
b~ween sa~ ~w~ and upper terminal position~ push-
~g flu~s through sNd ~avd~g v~ve and the produ~
~on string as said mbul~ pump barrel is ~wered ~om
said upper to said lower mrmin~ position and not

12
pusNng ~ids ~ough sNd ~avefing vane in the
~o~ ~ng as said mbN~ pump valve is Hfled
from said lower to said ~per ~ ~s.

1~. The fluid pum~ng ~p~ams as set ~rth in claim 14

5 in which said ~efi~ valve is closed when said t~M~
pump barrel is tiffed, no fluids flo~ng into the flow fine,
sNd ~ng vNve berg open ~ ~ow ~s ~ flow ~
sNd mbM~ ~mp b~

16. The fluid pum~ng ~p~ams as set ~rth in claim 14
in which said ~an~ng vane is closed when said t~M~10
pump barrel is ~w~e~ said ~av~g valve berg open to
aflow fluids to flow from said mbN~ pump barrel and
¯rough ~e pro~ ~g ~r flow ~rough ~e flow ~ne.

17. The fluid pum~ng ~p~ams as set ~rth in claim 14

~5 ~ wN~ sNd ~e~ng vane N a~ached to one end of sNd
mbN~ pump b~L

18. The fluid pum~ng ~p~ams as set ~rth in claim 14
~ wNch sNd ~an~ng vane N a~ached to one end of sNd
mbN~ pump p~n~

19. The fluid pum~ng ~p~ams as set ~rth in claim 14
~ wNch ~e ~n~h of sNd mbM~ pump p~n~r N ~ ~e~
~ ~e ~n~h of sNd mbM~ pump b~r~, ~g ~ o~
end ~ ~ mbM~ pump p~ng~ exmn~ o~ of sNd mbM~
pump barrel at all tim~.

20. The fluid pum~ng ~p~ams as set ~rth in claim 14
~ w~h a p~ ~N~ ~ ~ ~e~ N ~d
to the lower end of sNd fixed t~M~ pump p~nge~ sNd
p~ e~on berg prov~ed ~ me~s ~r fi~ ~
mbN~ Nung~ exmnNon and sNd mbM~ pump p~nger to
the production ~ng.3o

21. The fluid pum~ng ~p~ams as set ~rth in claim 20
~ wNch a mbM~ barrel extension of smear inside diam-
eter than the outside ~am~ of said fixed ~b~ pump
p~ng~ N a~ached to said ~w~ end of said mbM~ pump
b~l ~r ~d~ m~eme~ ~e~, s~d ~wer end of35
said tubular barrel extension berg prodded with an
~wa~ pr~fing shoulder wh~h fim~s ~dWoc~ move-
ment of said mbN~ pump barrel relative to said t~M~
pump p~ng~ b~w~n ~ ~wer ~d ~r ~n~ ~
tions.
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WELL PUMP DEVICE

BACKGROUND OF THE INVENTION

This invention relates to a w~ ~mp in pa~M~ ~r u~
in a wall in connection w~h the recovery ~ hy&o~o~.

SUMM~ OF THE INVEN~ON
~n recen~he recover~ears Me deve~pme~f p~m~um has~ Me d~fl~g ~chno~g~ea~y moved in the

dkection of more de~n &~fing, wNch mea~ ~ ~om
a d~fl~g ~ation wefls can be dr~d to pe~eum ~s
located at a considerable horizontal distance ~om Me dr~g
~g station.

Such ~Nng involves th~ the p~e an~e in the wall
s~ong~ de~ from the ve~ic~ dkection. In some cases
the wefl may be @pm~m~e~ hofizonm~

~ is often necessary m phce a pump ~ Me wall in order
to increase the W~m or pump ~ up. ConventionaflN
Me ~m~ h~e ~ ~ ~ bN~ Mw~ed ~o ~e
well by ~s ~ ~ in order then to be p~ed back up
by means of a Hne or ~mfl~ a~ached to the pump. The
pump ~v~s Me ~ ~mugh a ~n~m~ pms~m p~e or
hose. In weAs th~ have a l~ge angN~ de~ation mhtive to
the vertic~ a~s, the pump mu~ be pushed ~ard to ~s
pmd~d po~on in the well. This may be accom-
p~shed by the use of a so-cafled drNe ~ug. The ~Ne ~ug
N a device ad@md ~r ~ansporting e~mem ~mmafly ~
p~es. It may be Wo~d with seals that seal agNn~ the
~n~ wM1 of the p~e, and ~ ~ ~ case, pushed back and
~h ~ ~ p~e by mea~ ~ Me pm~um ~m~e ~
Me ~pe. ~ ~e of dfi~ p~g N pmv~ed ~ &Nen
wh~ or be~& wh~h ca~y the phg ~ the deNred dkemion
~ough contact w~h the ~pe w~l.

DrNe ph~ b~ on pmpu~n by m~ ~ ~m~
pressure n~m~y have the gm~e~ p~a~u~me, and
~e ~e~m often ~ed when m~Ne~ h~e Mads ~e ~ be

The use of such phgs, which mu~ be pufled out of the
well afl~ ~e pump h~ b~n ~k~ tandems a ~e~ risk
of damage to the power and ~mmem cable of the wefl
pump. % po~on an often ~ng pressure p~e from the
pump ~ to the surface N expenNve and hbou~mnsNe.

The o~e~ of Me invention N to remedy Me ~ of
known mchn~u~Ne~s ~ mak ~e of a &Ne Nug ~d
a ~p~e W~ p~e~o~.

The o~e~ N ~d ~N~g ~ ~e ~ntion ~mugh
the ~am~s speNfied in the desc~N~n b~o~

~ ~~ or ~&~fi~ ~ ~mp of a M~
known ~ R~ ~mpfiNng a mom~ a ~m~n ~menAnkg
a pump hou~n~ one or more pump ~age~ outlet and
connecmd c~ks ~ p~ ~r Me ~pp~ ~ enemy and
~mmk ~ pm~&d w~h ~ e~em~ ~ w~ ~ds ~n~
the internal wa~ of the p~e. The pump is prodded w~h
cen~afiz~g de~ which ~ep the pump cen~ed in the
p~e. T~ pump m~ N~r ~ pm~&d w~h a vaN~
bMcMng de~ wh~h m~ ~ off Me flow ~ flu~ ~mugh
the pump.

When the pump is to be used, ~ is inse~ed into the well
p~e in the same way as a ~m~M pressure drNe p~g.
Because the passage ~ough the pump N closed and the
exmrnd ~ N ~afing aga~ Me wafl of Me wefl p~e, find
cannot get pa~ the pump.

The po~on of ~e ~mp ~ Me w~ ~n be dm~m~ed
b~ ~r examN~ pmv~uMy mourned ~oD ~ a ~ ~ ~e

2
wefl p~e, or in that the pump is retained by a ~ne or
reinforced cabS/hose a~ached to the pump.

After the passage has been opened and the pump ~a~e~
the pump ddivers fluid ~om one ~de of the pump to the

5 other Nde, thus using the wall p~e as a pressure pipe. The

external seal again~ the waA of the wefl p~e prevents the
fluid ~om returning pa~ lhe pump.

A deveMpment of ~he pump may be ~ adapt R for use in

~0 tanw kShereant dher~thea rre p~mounteC d°ntainers t°accesW shiChp~ea sCCeS2riS~m~adi r.fficult’ but

BRIEF DESCRIPTION OF THE DRAWINGS

In the following a non~imiting examp~ of a p~rred
embodiment N desc~bed, and ~ is vNuaHzed in the accom-

~5 panying drawing~ in which:

FIG. 1 show~ partly in section, the pump mounted in a
wefl p~e;

FIG. 2 shows a section through the pump and the w~l

~0 p~e at the centra~Nng devices.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

In FIG. 1 the ~nce numerN 1 identifies an e~m~cafly

~5
or hydraul~Nly d~ven pump comprNing a motor 2, a
suction sc~en/in~t 3, a pump houNng 4, wh~h may be
provided w~h one or more pump ~ages not show~ an outlet
g and an ~tachment bearing 6 for connected cables or
p~es/hoses 7 for lhe supply cf energy ~nd control of the

3o pump. The pump 1 ~ provi&d w~h an extern~ se~ 8, which
se~s agNn~ ~he inmrnN wN1 surface of a well p~e 1~, and
a cen~N~ing device 9, which keeps the pump cen~ed
within the pipe. The cen~N~ing dev~e may compose three
or more res~ient bows secured to the motor houNng 2 and

35 arranged to press ~N~enfly again~ the in~rn~ wM1 of the
p~e 1~. The pump 1 may fu~her be provided w~h a vNve
11 or a b~cking dev~e of a kind known in the art, which
may shut off the flow of fluid through the pump 1.

When the pump 1 is to be used, ~ is inserted into the wdl

4o p~e 1~. The internal valve 11 is dose~ the~by sealing
agNn~ fluid passage through the pump hou~ng 4. The
external seal 8 seals agNnst the inmrnN surface of the w~l
p~e 1~. The pump 1 thus se~s agNn~ the wefl p~e 1~ in
the same way as a drive plug and may be car~ed forward to

45 the desked position in the we~ by means of diffe~nti~
pressure w~hin the p~e.

The position of the pump 1 in the w~l p~e 1~ may be
p~demrmine~ for example by a previou~y instafled (not
shown) ~op in the wefl pipe 1~, or in th~ the pump 1 

5o ~tained by a Hne or reinforced cable/hose 7 a~ached to the
pump 1 in the ~chment bearing 6.

Energy N supplied to the motor 2 thrcugh the cabS/hose
7. When the v~ve 11, which may be a butmrfly valve, and
which may dose to fluid flow through the pump, N opened,

55 for example in that the current for the motor 2 is also
connected to the valve 11, and the motor 2 is ~a~e~ fluid
w~l enmr through the annu~r gap 12 which N formed
b~ween the we~ pipe 1~ and the motor 2, through the
suction screen~nl~ 3 and fu~her to not shown pump ~ages

60 ~’n the pump hou~ng 4. From the pump houNng 4 the fluid
ex~s through the oufl~ g into the wefl p~e 1~ on the
pressure ~de of the pump 1 and further through the w~l pipe
1~. The fluid on the p~ssu~ Nde of ~he pump 1 ~ prevented
~om returning between the p~e 1~ ~nd the pump 1 by the

65 seal 8.
A device according to the invention remedies the main

drawbacks of convention~ equ~ment in th~ ~ efimin~es
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the need both ~r a ~p~e d~ve Nug m be used to position
Me pump, end ~r a ~p~e procure p~e m be used ~r ~e
~anspo~ of the fluid out of the well p~e.

What is dNmed is:
1. A weA pump dev~e ~r use in connection w~h the

mcoveu of hydroca~ons comprising:
a pump device ~c~ng a fluid inlet and a fluid outleg

wh~dn the pump device is adaNed to intake fluid
through the fluid inlet and to o~p~ fluid through the
fluid outleg

a seal ~mb~ adapmd to ~mr~ce wRh an interior
sur~ce of a weA p~e m ~om a ~ between Me wall
p~e and the se~ ~mb~ such th~ Me pump dev~e
may mcve through lie well p~e while the ~ ~m-

~ ~mNy and Me flu~ oufl~ N locked on a second
side of the seal ~mN~ and

a vane ~ alterably:
p~ces the fluid inlet in fluid commuNc~n w~h the

fluid outl~; and
~mov~ ~e find ~t ~om find commuNc~n w~h

the fluid outer to enable the ~rm~n of a pr~sure
¯ ffe~nce b~ween t~e s~des of the ~ ~mb~;
wh~Nn

Me well pump de~ce N adap~d to be moved t~ough Me
~e~ p~e by the pr~su~ ~ffe~nce when the valve h~
removed Me fled ~t ~om find commuNc~n w~h
the fluid outer and adaNed m pump flu~ ~om Me flu~
inlet out the fluid outer when Me vane has pNced the
find ~t ~ find commuNc~n w~h Me find oufle~

2. A we~ pump device acc~d~g to claim 1, N~her
comprN~g cen~N~g devices adaNed to keep the pump
device centered in the wefl.

3. A wefl pump dev~e accoN~g ~ dNm 1, wh~Nn ~e
vMve N a b~mrfly vane.

4. The we~ pump device of claim 1, wh~Nn the we~
pump dev~e N fu~her adapmd m pump fluid through the
outer to be in direct contact with the well p~e when the
valve p~ces the fluid inlet in fluid commuNc~n w~h the
fluid ouflek

g. A comb~n wefl pump/well drNe p~g de~ce ~r
use in connection w~h the recovery of hy&oca~ons com-
p~Nng:

a pump device ~c~ng a fluid inlet and a fluid outle~
wh~Nn the pump device is adaNed to intake fluid
through the fluid inlet and to o~p~ fluid through the
fluid outleg and

a flu~ ~ ~mNy adapmd ~ perm~ Me ~N~hmem
of a pr~su~ ~ffe~ntiM when the wefl pump/well
drNe p~g device N in a well p~e and to perm~
movemem of the weA pump/well drive Nug device in
Me p~e due ~ the pressure ~ffe~ntial; wh~dn

Me well pump/well &Ne p~g de~ce N adap~d m opine
~ a wall pump when a vMve ~ flMd commu~c~n
w~h Me find ~t and flu~ o~t N open m move flu~
~om Me ~t ~mugh Me oufl~ and adaNed m opine
~ a wall drNe p~g de~ce wren Me vM~e N do~d m
e~ab~ the ~rm~n of ~he pressu~ ~ffemntiM so lhat
the wall pump/well drNe ~ug device may be moved by
the pressure ~fferential.

6. The well pump/well drNe p~g device of claim ~,
wh~n ~e pump ~e~ce ~ adap~d ~ ou~m flu~ m be ~
dkect contact w~h an ~mfior of Me well p~e ~mugh wh~h
the we~ pump/well drNe p~g devke move.

7. The well pump/well drNe p~g device of claim 5,
wh~Nn the flu~ inl~ N located on a first side of the fluid

4
se~ ~mb~ and the fluid ouflm N locaed on a second Nde
of the fluid seal ~mb~

8. A ~mNn~n we~ ~mp~ &Ne p~g &~ ~r
use in connection w~h the recovery of hy&~a~o~ corn-

s p~Mng:

a pump device ~c~ng a fluid inlet and a ~id o~,
wh~dn Me pump &~ N ~a~ m ~take ~
~ough the fluid inlet and to o~p~ fluid ~ough the
fluid o~eg and

~0 wh~dn Me ~mNn~n wall ~mp~ &Ne p~g
device is added to conve~ ~om a pump~g mode to
a wall &Ne p~g mode m move ~ough a well p~e as
a re~ of a pressure ~~

~5 d~T~ ~mb~~~r ~m~g a vaN~efl ~mP~&N~n ~, p~~~g &~ of

the fluid inlet to be in fluid commuNc~n wRh the ~id
om~g whem~ ~e comNn~n we~ ~mp~ &Ne Nug
device is adap~d to conve~ from a pump ~ a &Ne p~g by
the closure of the vane to move ~ough a wefl p~e as a

2o resu~ of the pressure ~m~M enabled by the closure of

the valve.
1~. A we~ ~m~g:
a comNna~n wefl ~mp~ drNe p~g device accord-

25
~g to claim 9; and

a well p~e; wh~dn

Me weA N ~md m mo~ fl~d t~ough Me ~mb~afion
well ~mp~ d~ve ~ug device and ~o~ the
fluid in the dkection of pum~ng so th~ the ~ ~m~

3o into direct contact w~h the w~ ~.
H. A we~ comwN~g:

a comNna~n wefl ~mp~ drNe p~g device accord-
~g to claim 8; and

a well p~e; wh~dn
35

Me weAN ~md m mo~ fl~d t~ough Me ~mb~afion
well ~mp~ d~ve ~ug device and ~o~ the
fluid in the dkection of pum~ng so th~ the ~ ~m~
into direct contact w~h the w~ ~.

12. A we~ ~m~g:

a comNna~n wefl ~mp~ drNe p~g device accord-
~g m dMm 8, wh~dn Me ~mNn~n wall pum~
well d~ve p~g device does not have a sep~e pres-
~re ~pe.

~ 13. A mmhod ~ pump~g find ~mprMng Me ~
actions:

(~ Nadng a ~mNna~n wefl ~mp~ &Ne Nug
device acc~d~g to claim 8 in a well ~pe;

50 device to a well drNe p~g, wh~dn action ~ may be

~ ~m or a~er action ~;
~g a pressure ~m~e ~n a first side and a

second side of the comNn~n well ~mp~ d~ve
~ug &~ ~d mo~ng ~e ~mb~n weA pum~

55 well d~ve p~g device ~ough the well ~pe by the

pressure ~m~< and

M~g ~ ~s~e ~m~e ~n ~ ~ ~e ~d
the second side of the comNn~n wefl ~mp~
&Ne p~g de~; and

6O
pump~g fluid from the first side to the second side.
14. A me~od ~ p~dng a pump ~ a ~H p~ ~m~g:
pNdng a ~mb~n we~ ~mp~ d~e p~g &~

~ a w~ p~e, wh~dn Me ~mNn~n we~ pum~
65 wall &Ne p~g &~ ~c~d~ a fl~d ~t ~d a find

o~eg wh~dn Me ~mNn~n weA ~mp~ &Ne
p~g de~ N ~d to intake fluid ~ough the ~id
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in~t and to output fluid through the fluid outl~ when
the fluid inlet is in fluid communic~n w~h the fluid
outle~

~ansporting lhe combin~n wd~ump/well drive phg
dev~e to a location in the wall p~e away from the
bc~n where Me combin~n wefl pump/wefl drNe
phg device w~s phced into ~e we~ pipe utiliz~g a
pressure diffe~nce b~ween one side of a seal on the
comb~n we~ pump/well drNe phg device and
another Mde of the seal on the combin~n well pump/
wefl drNe plug device, the pressure diffe~nce bring
enabled by raking the fluid inlet out of fluid commu-
nic~n w~h Me fluid outleg and

opeNng the valve and pumping fluid from the fluid inlet
out the fluid outlet.

1~. A m~hod accor~ng m d~m 14, fu~her compfiMng
uMng cen~N~g devices to keep the pump centered in the
well.

16. A m~hod accord~g m d~m 1~ where~ lhe bcation
N d~erm~ed by a p~v~uMy ~afled ~op ~ the p~e or by
a Hne a~ached to the well pump/well drive phg device.

17. The m~hod of dMm 14, fu~her compfiMng Fumping
Me flu~ through the outlet so that the fluid comes into dkect
contact w~h the well pipe.

6
18. The mmhod of dNm 17, fu~h~ compfiNng pumping

the fluid ~w~ds a surface of the wefl w~hout the use of a
sep~e pressure p~e.

19. A mmhod of pumping fluid compfiNng
5

forming a pressure difference between a first side and a
second Nde of a well pump device, the fir~ Nde
~c~ng a fluid inlet and the second side inc~ding a
fluid outkg wherein Me wall pump dev~e N adap~d ~

~0 pump fluid ~om the fluid inlet through the fluid outl~;

~ansporting Me wall pump through a wefl pipe due m the
pressure diffemnc<

removing lhe pressure difference about lke well pump

~5 device; and

pump~g flu~ ~om the flu~ ~t ~rough the fluid outl~.
20. The m~hod of dNm 19, fu~h~ compfiNng pumping

the fluid through the outl~ so th~ the fluid comes in~ d~ect
contact with the well p~e.

~0 21. The m~hod of dNm 19, where~ the pressure diffe~

ence is formed by taking the fluid inlet out of fluid com-
muNc~n w~h the fluid outlek


