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?IARRY F. CHILDERS,OF PoNCA CITY, oKLAHoMA 

DEEPwELLPUMPING APPARATUs 
Application filed June 31, 

The presentinvention relatesto improve 
ments in deep wel pumps and has for its Brincipa object to provide an apparatus 
Yhigh includes the use of a hydrauliólifting 

5 fuid. - - - - 

One oftheimportant objects ofthe present 
inventionisto proyide a deep Yel pumping 
8PParatus thatincludes a double acting pis 
tgn and valve arrangement forefecting the 

10 discharge ofthefuid fromthewell,ina posi 
tive and eficient manner, 
Anothe important object of theinvention 

isto provide a deep wel pumping apparatus 
which comprises a particular eduction tube 

15 uTangedina Cyindricalpipe,8 packer being 
Carried by the eduction tübe for engagement 
with theinnerWalio?saidpipetopreventthe 
&Ginittance of the hydraulic lifting fuid to 
the lower portion o?thepipe andthe double 

*9 aetingpiston unitoperableinthe lowerpor 
tion of Said eductiontube. 

8till a further objectis to provide a deep 
Vel pumping apparatus of the above men 
tioned Character whichissimpleim ConstruC 

* tion,inexpensive,strongand durableandfur 
ther welad$pted to the purpose for which 
itis designed, ? 

Other objects oftheinventionwil become 
apparent as the nature of the invention pro 

30 eeeds and whentakenin Connection with the 
aCCOmpanying draWings. , 
?n the accompanying drawings,forming 

a part of this application and wherein like 
re?erence charagters designate like parts 

35 throughouttheyiews: - - … 
Figureiisafragmentaryverticalsectional 

view through theintermediate portionofthe 
Cylindrical pipe and eduction tube arranged 
thereinshowingthe hydraulic piston and the 
piston rod associated therewith arranged in 
said eduction tube and also illustrating the 
packermember. 
Figure 2is a_similar.section through the 

lower portion of thefluid pipe and eduction 
tubeshowing the pgsition ofthe siding cyl 
inderandpistonintheiruppermost positions. 
Figure 3is a crosssectionalvieytakenap 

proximately on the line 3—8 of Figure1. 
Figure4.is a similar section taken on the 

line4—4 of Figure1, 
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Figure 5is a Cross sectional view,taken 
approximatey on the line5—5 of Figure 2. 

Figure 6 is a cross sectional view taken 
approximately on the line 6—6 of Figure1. 
Figure 7 is a cr98s_sectional view?taken 55 
?* On the line 7—7 of Figure 2, 
8ll?C - 

Higure 8 is a diagrammatic view of the 
deep Wel,pumping apparatus,embodying 
my invention. - - 
?? the drawings,wherein forthe purpose 

ofiustrationisshownthe preferredembodi 
ment of my invention,the numeral 1 desig 
nates the usual Casing that extends down 
Ya?dlyinto the wel, Arranged within the 65 
gasing is the_pipe 2, the lower end thereof 
being reduced to provide a fuidinlet 3 and 
arranged within the reduced_portion isthe 
Valve cage unit 4,the bal check valve in 
cludedinthis unit being denoted bythe ref-70 
erence character 5,Arranged within the 
Casing pipe2is theeductiontube 6that is 
spaCed With respect to the pipe 2,as Clearly 
shown in the drawings,This eductiontube 
issp8ced with respect to thelower end ofthe 75 
pipe 2 and furthermore thelowerend of the 
eduction,tube is closed. The upper open 
end of the eduction tube extends upwardly 
abovethe open upper end of the pipe 2,and 
has Cominunication with a fluid discharge 80 
Conduit7,inthe manner as clearlyillustrated 
in the diagrammatic view in Figure 8. The 
eduction tube is formed with a longitudi 
naly extending arcuate shaped fuid by-pass 
8,that is also spaced from the pipe 2,as 86 
clearly suggestedinthe eross sectionalviews 
in the drawings,and this by-pass extends 
from the lower end of the eduotion tube to 
a point at a suitable distance below the upper 
end ofthe pipe,assuggestedin Figure8, 
Formed on the outer Wall of the eduction 

tube 6isthe tapered packer 9,that has Snug 
engagement with the tapered portion 10 
formed on the inner wal of the pipe 2.as 
more clearlyillustratedin Figure1,whereby 95 
to 8eal the upper portion of the ? 2 with 
respect to the lower portion of Said pipe. 
The eduction tube 6 has communication 
with the casing1,by means of the communi 
eatingpassagesformedinthepackerand?e * 
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. 10 

15 

2 

adjaeent portion ofthe pipe,as showngener 
aily at11?alsoin Figurel ofthe drawings. 
The eduction tube 6is formed with a hy 

draulic ifting fuid inlet port 12 and se 
cured in this eduction tube directly above 
the inlet port 12is the Cup packer shown at 
13,in Figure 1,thatis wedged into place. 
The portion of the eduction tube directly 
below the packer13 constitutes what I term 
as a lifting fuid chamber14,and operable 
within this portion of the eduction tubeis 
the hydraulic piston15thatis.secured at.its 
*ppei end to the lower end of an actuating 
rod 16that extends upwardly through the 
cup packer 13 and the eduction tube The 
upper end of this rod 16is operatively con 
nected to the walking beam 17that consti 
tutes a part of the_usüal pump power mech 

_anismandincludedin thispowermechanism 
20 *isthe engine crank18thatis operatively Con nectedwiththewalkingbeami7bythemem 

ber19. A gounterweight 20 is also opera 
tivelyassociated with the pivoted Walking 

_beam asillustrated in a diagrammatic man 
25 

35 

.atively connected to a double agting piston 
40 

nerin Figure8,Thepurposeofthe Counter 
weightwilalsobepresently described, 
A stufing box 21 is associated with the 

bottom of the cup packer13 for CoQperaton 
with the slidingrod16 asindicated in Fig 

30 ure 1. Thehydrauliepiston15isfurtherm9re9p 
eratively connected at its bottom with the 
upper end of the piston.rod22that extends 
dównwardly throügh the eduction tube 6 
through the stop forming plug23 th?t.is 
threadedin the intermeditépgtion 9f the 
eductiontube assuggested in Figgre1 and 
the lower end of thissuction rod22is Oper 

unit 24,the construction of whichis more 
clearlyillustratedin Figure 2. - 
Arranged for slidable movement within 

the lowerportion of the eduction tubeis the 
cylinder 25,the same being closed atits re 
spective ends and the double gcting piston 
24is operable withinthis gylinder Astuf 
ingbox26isassociatedwiththe glosedupper 
end ofthe cylinderthroughwhichthe piston 

,rod 22issidable. Furthermore,the elosed upperendoftheslidinggylinder25is adapt 
ed?to engage with the bottom of the stop 
forming plüg28,whenthe cylinderis atits 
1üpermost positionin theeduc?iontube.The 

?1ower end 6f this cylinderis formed with a 
threaded opening,in whichis removably se 
curedthethreaded plug27. 
The eduction tube 6 is formed with the 

upper and lower airrelease openings28 and 
.29?espectively,whereindicatedin Figure 2 

The eduction tube is furthermore formed 
with the fuid outlet ports 30 and 31 respec 
tivelythataford communication betweenthe 
eduction tube and the by-pass 8 as shown in 
Figure 2. 

65 Theeductiontubeis furthermoreprovided 
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with the fuid inlet ports 82 and 33,respec 
tivelythat are locatedinthe oppositeside of 
thetube andtheinlet port32islocated below 
the outlet port 80,while the otherinlet port 
33islocated above the other outlet port 81 as 
clearlyshownin Figure 2. Theinlet ports 
82 and 33aford communication betweenthe 
füid chamber34 andthe eductiontube. 
The sliding cyinder 25 is formed in its 

upper end portion with the spaced fuid out 
1et ports 35,that are adapted to have com 
nunication with the elongated outlet port30 
formedintheeductiontube6,whenthe sleeve 
isinits uppermost position as shown in Hig 
ure 2 The upper portion of the sliding 
Cylinderis formed with an additional series 

70, 

75 

80 

of intake ports 36 located below the outlet 
ports 35 and these intake ports are adapted 
for communication.with the intake port 32, 
formedinthe eduction pipe 6. 
Whenthe outlet ports 35arein communi 

cation with the outlet port 30,the intake 
ports 32and36 willbe out of communication 
asshownin Figure 2. - 
Thelower portion ofthesliding cylinder 

25is formed with a series of outlet ports 37 
thatareadaptedto have communicationwith 
the outlet port 31 formedin the lower end 
portion ofthe eductiontube,whenthe cylin 
derisinits lowermost positionin Saideduc 
tion tube. Formedin the lower portion of 
thesliding gylinderabovethe outlet ports 37 
are the intake ports 88 that cooperate with 
theintake port33.and manifestly,whenthe 
cylinder 25isinthe positionshownin Fig 
ure.2,the intake ports 32 and 33 will bein 
registration while the outlet ports31 and 37 
wil be out ofregistration witheachother. 
Tn the Cross sectionalview,thereis clearly 

illustrated the construction of the various 1 
intake and outlet ports. 
The improved.deep well pumping appa 

ratus may be briefly described as follows: 
Beginning with the piston 24 at the bottom 
orlower end ofthe stroke,thesliding cylin 
der25,at the lowerend of the shorterstroke 
with the plug_27is adapted to rest on the 
1ower end of the eduction tube 6. Further, 
the discharge port 87inthe lower end ofthe 
sliding cylinder wil bein registration with 
theoutletport31,andtheinletorsuctionport 
88ontheloyerendofthe cylinderwillbeout 
ofgommunicationwith theinlet port 33. 
On the upperend ofthesliding cylindera 

reverse ordertakes placethatisto say,the 
intake port 32,and 36 will communicate and 
the discharge ports 35 and 30will be out of 
communication. Thisis the position of the slidingcylinderatthelowerendofthepiston 
24 stroke so that the fuid being discharged 
through the outlet port wil be sucked?in 
through the intake port. 
The upward movement ofthe piston24in 

the cylinder 25,will cause the fuid already 
sucked into the piston to flow back out 
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throughthe communicatingintakeportabove 
but the bal check vaive 5 will prevent the 
discharge ofthe fuid from thefuid chamber 
34 back into the wel. The fuid thus pre 
vented from escaping by the action of the 
piston24 buildsup suficient pressure against 
the suction chamber andinside of the sliding 
Cylinderto causethe sliding Cylinderto move 
up until the upper end strikes the plug or 
stop 23,in which positionthe discharge ports 
80 and 35 wil be in registration with each 
other and the intake ports at the upper end 
of the cylinder andthe adjacent portion of 
the induction tube will then be closed while 
on the other end of the cyinder the suction 
orintake ports will be opened and the dis 
Charge ports ClOSed. 
In this position,with the continued up 

stroke ofthe piston24,thefuidis discharged 
through the ports into the by-pass 8 and in 
the meantime,additional fuid is sucked in 
after the piston24through the communicat 
ingintake ports33 and 38 as well as permit 
tingtheflow offuidtoflthe suction cham 
ber34throughthe ball checkValve5. 
Duringthe upstroke,the hydrgulig lifting 

fuid betweenthe pipe and the eductiontube 
20wil act on the hydraulic piston 15in the 
chamber 14 and the Same wil be Counter 
balanced by 
operatively associated with the beam of the 
pump power meChanism. In this manner, 
onlythe necessary power is applied to lift 
the fuid out of the well. Further on the 
upstroke of the piston 24,fuid is admitted 
throughthe port llintheside Qfthehydrau 
ic packer 9and permitted to follow the hy 
draulic piston15. - 
Onthe piston24 reachingthe height ofits 

stroke andstartingdownwardly,the Same8C 
tiontakesplaceasbeforeandthe gheckvalve 
5 holds the fuid in the suction chamber 84 
until the piston 24 builds up suficient pres 
sure inside of the sliding Cylinder to move 
the sgme until.the plug27strikes thelower 
closed end of the eductiontube,and Whenin 
such position,the discharge portion at the 
upperend of the cylinder.and adjacent por 
tion ofthe pipeortube will beclosed,while 
intake ports Will be opened.the 19wer dis 
charge port being open and the adjacent in 
take port being closed. 
The piston continues on its downward stroke,dischargingthe fluidthrough the by 

pass 8 andinto the upper portion.9f the in 
duction tube through the port 39 logated 
above the cup packer13 and on out of the 
wel1throughthe dischargepipe7. 
Inthe descent of the piston on the pump 

ingstrokethe hydraulig lifting.fuid fu*- 
tionsandthe counter weight is lifted outside 
of the well and the fuid between the pipe 
andinductiontubeispermittedto actagainst 
the hydraulic piston whigh has a larger *ea 
exposedtothefydraulicfuidthanthatwhich 

the counter-weight 20 that is 

3 

isexposedtothefluid being forced out ofthe 
wel bythepiston24 The hydrgulic piston 
15in turn actuatesthe pump_and the move 
ment ofthepiston24 efects the actuation of 
the communieatingintake andoutlet portin, 
themannerasaboye described. The openings 
28 and 29 provide means for releasing the 
air at the respective ends of the cylinders 
duringthe movementintheeduction pipe. 
The port11 actsas a releaseto the space 

below the hydraulic piston15,to alowitto 
move up and downaidifany liquideseapes 
Bast the piston15,it Cannot Cause any back ?rgssure,butisrelievedthroughthe port11· 

It wi! thus be seen from the foregoing 
descriptionthat.I have provided a pumping 
appargtus that will,at altimes,be positive 
andeficientinitsoperationandfurthermore, 
thepartsaresoarrangedastoenablethesame 
to be readily assembled,wheneyer necessary. 
While I haveshownthe preferredembodi 

ment of myinvention,itisto be understood 
that.yarious changes in the size,shape and 
arrangement of parts may be resorted to, 
without departing from the spirit of thein 
Ventionorthescope of the appended claims. 
Havingthus describedtheivention,what 

I Claim as new is:?? - 
1 In a deep wel 

Well casing,a pipe arranged in said Casing, 
the lower end ofsaid pipe providing a fuid 
inlet opening, a chegk yalve therefor,an 
eductiontubearranged within Said pipe and 

80 

85 

pumping app*atus ? 
95 

spacedtherefromtoprovide afuidóhamber,- 
a packercarried bythe eductiontube and en 
gagingwith theinnerWall ofthe pipeto seal 
of the fuid ehamber,the upper portion of 
thepipe beingadaptedtoContainapistonaC 

100 

tuating fuid, a by-pass associated with the ? 
eductiontube,saideduction tube being pro 
Vided with fuid outlet ports that Communi 
cate with the by-pass,the eduction tube be 
ing formed withfuid inlet ports,a pressure 
operated cylinder arranged in the eduction? 
tübeand providedwithilet andoutlet ports 
for communication with the respective in 
1et ànd outlet ports of the eductiontubeat predetermined periods, a piston operable 

110 

within thesliding cylinder,means arranged? 
with the eduction tübe for limiting the up 
ward sliding movement of the gylinder,and 
anadditionalpiston operable within the_up 
perportion ofthe edugtiontube by thefuid 

115 

inthe upper portion ofthe pipe,88id pistons ? 
being operatively connected together for si 
multaneous actuation. 

2. In a deep well pumping apparatus,a 
wel casing,a pipe arrangedin_said Casing, 
the lowerend ofsaid pipe providing a fuid ? 
inletopening,a checkValyetherefor,aneduC 
tion tübe arranged within said_pipe and 
spacedtherefromto provide a fuid chamber, 
apacker carried bytheeductiontube anden 
gggingwith theinnerwalofthepipeto seal? 
6fthéfuid chamber,the upper portion of ?} 

?20 
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thepipe beingadaptedto contain apistonac 
tuating fuid,a by-pass associated with the 
eductiontube beingformed with fuid outlet 
and inlet ports,the outlet ports communi 

5 cating with the by-pass,a pressure operated 
Cylinfer arranged in the eduction tübe and 
providedwithinletand outlet portsfor com 
munication with therespectiveinlet and out 
let ports of the eduction tube at predeter 

10 mined periods,a piston operable within the 
sliding cylinder,means arranged within_the 
eductiontubeforlimitingtheüpwardsliding 
movement of the cylinder,anadditionalpis 
ton operable withinthe upper portion of the 

15eduction tube bythe fuidin the upper por 
tion ofthe pipe,Said pistonsbeing operative 
ly connected together for simultaneous ac 
tuation,the edüction tube being provided 
with a liftingfuidintake port,a sealinthe 

20 eductiontube directly abovesaidintake port, 
the aforementioned by-passhavingcommuni 
cation with the upper end of the eduction 
tubeat a pointabove Saidseal. 

3. In a deep well pumping apparatus,a 
23 well Casing,a pipe arranged in the Casing, 

a Valved fuidinlet at the lower end thereof, 
an eduction tube arranged within the pipe 
and spaced therefrom to.provide a fuid 
ehamber,coacting packer forming members 

89 carried by the eduction tube and the inner 
Wal of the pipe to seal of the fuid cham 
ber,Said packer forming members being pro 
vided with registering openings to aford 
Communication between the education tube 

* andthe casing,theeductiontubeandthepipe 
being formedwithopeningsregistering with 

·the aforementioned openings,the upper por 
tion of the pipe being adapted to contain a 
piston actuated fuid, a by-pass associated 

40 with the eduction tube,said tube being pro 
vided with outlet ports that communicate 
with the by-pass,andfuidinlet ports,a pres 
Sure operated cylinderarrangedin the educ 
tion tube and providedwithinlet and outlet 

45 ports for communication with the respective 
inlet and outlet ports ofthe eductiontube at 
predetermined periods,a piston operable 
Withinthe sliding cylinder,and a stop form 
ing plug arranged in the eduction tübe for 

59 imiting the upward sliding movement of 
the Cylinder. 
Intestimony whereof I afix mysignature. 
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