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SUBMERGED DOUBLE ACTING PUMP _ '

Lev1 L. Me(i‘onnohxe, Galesburg, Mlch assxgnor
: by mesme rassignments, to 'BolvMac -Products -
'Company Galesburg; Mich. »a-partnershipecm--
wprising. H. V., Price, Ca 1R. Roelof and’ Lev1 L
‘ McConnehxe

Mg "312 824
8. Claxms ~(CL. 103—192)

~ The: present mvvnmon relates broadlytopumps . shdmw ‘ona, slotted
- andin its specific phases:to’ doubie "acting pultips »hellow plunger rod :
"6f .the -type ‘Which, - difting ' opé atr“l are eub- '
-'merged-in'the Auig to'be pumped,’ s
The pumps of ‘the ‘prior :art: adapted for sub-
“inergeduse’ haVe -comimonly-been of single actmg
~¢ohstruction,- apa ‘these, a5 well ast the féw double
“gebing -punips ~of - this type, have Teen of ‘sich
-.-cumbersoine- constlucuon that 4 Targe dlameter f'end of¢ the cyhnder ~preparatory»to« dlsplaeement' ‘
-relatively. expensive- -dfive ‘ pipe --v{fas necessary 10 of same m 31m11ar manner upon reVe‘rsal of di- o
“Where!the pumip was tobe- -used in-a driven:well. :
This'is typified by the complete ‘Abisénce’ from ‘the
-market vef a cemmercidl - dodble aetin .pump
~adapted! for~L¢° in driven-wells! ha,vmg -two‘inéh
‘arive ‘pipe. “These :pumps slso -are ‘coniinenly 1_5 :
“eenstructed with - exposed lower “inlet ‘valves ‘or
inlet ports which facilitate- clegglng of‘the ‘plimp,
injury of the pump’s working parfs-from? sgnd or
‘gravel,-and in many eases-obstruction: Preventing
‘the-‘opening ‘and’élosing ‘of ‘the lower ‘inlet valve! 203 en
"Sliding slegve inlst ‘valves ‘and -hinged - or ‘otlier er, "
‘non-positive “irtlet " valves have -also - been “Pro-
‘posed -and, -as “a ‘conseduence  of -this “angd- ¢ther
‘defectsior- shomcommgs ‘of the art; have® resulted
_‘in :the “production : f - pumps -which ‘have- ‘exoep- 25
“-tiohally” low -efficienicy ‘based dn-bere ‘and-stroke .
computahon The present invetition wast devised
- in view ‘of- *hese difficlilties, complexmes, 11m1ted
use “adaptability, -and. sbortcommvs cf the pror . c
pump constructions, “ = - 730"
Acoordmgly ameigithe” ObJeCUS.O the present
invention'is-the-provisisn'cf’a dotible’ actmg pump
‘of the gitbmerged type: ‘adaptedifora w1de rarge
i US° and ‘which -is ‘positive acting in operatmn .
and of simplified -construction - so -as- to not “beiigs i
‘readily- susccﬂpti‘r,ﬂe to clovxgmcT or develonme"xt of e
-defects.

Anoth\,r ‘object ef ‘the pre«ent mventmn ‘is-to
‘provide a-dewble- ‘acting pump-which has 3 -high ~of*Fig
-eperating efficiency:-and yet which is ‘of simplified: 0" - Figture i

-egnstruction with: rnsultant relatwely low: manu- “modlﬁed form of ¥ ‘piston constructmn
‘facturmg cost and: mazntﬂnance ‘expense. F’Igure 8 is a partxally sectlon d view
- Another object ‘is to pronde eaCh end ‘of ‘the ; P la X
‘¢ylinder of the ‘double acting ‘punip with 1nterna1
{hréads adapued o Teceive pempnera,lly threaded 45 k
" partition members, each of: which carries a; '
vaﬁve -end is ‘adapted to ‘be threa dedlj anc ored
= ﬂempletely within: the cyhnder : - :
"+ &nother object-is ‘to “provide positive- Uperatmg “
.ﬂet valves within 591d cyhnder adJacent ‘both 50
e'qu thereof. - R
A further object is toprovide the cylmder w1th
k! smgle double acting ‘valved “piston which*has
a- body membew havmg cylmder Wall coﬂtactmg

Anphmtmn January 8, 1940 Sema

nd —partmh-f
i ne“xed tiraw—

F1gure 1 represenbs A partlally £
€elevational view 01 one form of_- the_




- the cylinder..-

: v standpoint; . . i
-~ The: upper, partmon plate II -in ‘its ﬁnal as-
e sembly position will. preferably. be slightly below
' . upper.inlet ports 5.to facilitate.flow of. fluid into
- the .chamber, -14: above .upper. partltron plate i
. for-relatively f.L ee flow under- opertmg condltlons
“-through:ports I3 (Flgure 3) into the upper por-:

A 2 :'.~'.v

: Referrmg ‘more partlcularly to the drawmgs,
where the-double acting pump I (Figure 1) is to
be used in a conventional driven well, a suitable
pipe or well casing 2 will be used. Under these
conditions, the pump: cylinder § will ke of an cup-.
side diameter sufficiently smaller than the inside
‘diameter: of thie,well casing 2 to permwt gasy in-

) stallatmn of samé therein, as’ well’ agto provide

a passageway 4 therchetween which will permit

‘flow of fluid to the upper end of the cyhnder 3

2,326 378

;large pieces of gravel ‘or rock therethrougn a
‘ -t‘nng which would 1nterfere wnh the free oper- -

10

and into the interior of same through upper in-. -

let ports 5. The double acting pumb 1, “however,

ation of inlet valve 8.
Instead of using a threaded disc 19, the lower

end of cylinder 3 may bhe provided with a con-

nector member 22 (Figure 11) having exiernally
threaded end projections 23 and 24, the first of

“these proaectlons being:- adapted to threadedly.

engage the lower inner end of cylirider 3, while
threaded projection 24 is adapted to receive the
end .of .a coupling sleeve 25, which 'in turn is

" ‘adapted to engage the upper. end of a conven-

is not limited to use inside of: a well casing 2, ..

since obviously it is. adapted for ‘submerged use "
15

-in a. conventional -dug Well 01stern or body of
fluid to be pumped. :
.The double acting pump l (mme 1) 1nc1udes 2

pump cylinder 3 with upper inlet:ports .. A pis-
: ton 6 suitably mounted on 2 hollow: plunger rod,

1 'is adapted for reciprocating endwise ‘movement

tional well point 26 which is constructed with

" ‘screen section .6l to separate gravel and sand

from ‘water or:-other fluid being drawn there-
through: - A central passageway 21 (Figure 9) .
through connector. member 22-acts to connect.

-chamber 16 in the end of pump cylinder § with

20 -

. within. cyhnder 3 under the.influence, of endwise -

.‘movement of: plston rod 8. smtably connected 0
.plunger ‘rod: -1, .for: mstance by means-of a

. threaded; connector member 9.. Outlet means for

« fluid  flowing. through hoLow plunger Tod T.is

-provided,-and one conventronal form of- tlns con-
sists of ‘outlet -slits- or - passageways 0. adJacent
- connector. member -8. .~ The inner surface of cyl-
inder 3 at‘the-ends thereof is preferably threaded
3 dxstance ‘such:that- upper and lewer part1tvon
plates: - d::.12, -which-are correspondlnsfly
.threaded cn {then: penphery, may. - be screwed

“thereinto- a suitable distance, Whrch 1n oreferred .

.construction will correspond; with . the end of the:

- threads on-the inner mrcumference of the.cyl- s
: thls man—"

inder 3. Threading -the:, cylmder i
~ner presents the- advantage of allowin; the upper

- ‘and lower partition plates:to-be fnctlonally held

-in-desired position due to bmdlntr action .of 'the

. 7.‘.«_:threads ‘when' the-partition plates reach 2 posi-

~fion” correspondmg with the:end of- the. threads in

' ithe  manufgcture, -assembly, and: mal

g - tion of the pumping chamber {5 of the cylmder 3,

as will be hereinafter described. Constru tlon in

- this.manner also -presents the. advantave of -pro-

: . -tecting: .the: mlet valve assembly from externalz.

..,mterference i
‘The:. lower part1t1on plate 12. in 1ts preferred
. oneratmcr position will be sufﬁcrently spaced from

the lower end of cylinder 3 to provide a- chamber g
- 16 in which. stem 41 ‘of snrxng -held Jower -inlet .

‘valve 18 may freely operate
-.terference. : - - :
‘To-prevent: tne lower end of yhnder 3 from

.;;settl1ng into the :debris ror_,relatlvely solid mate-
) e ‘well- in-case the pump,

_:1s dropped too Tar down the Well a, protectmg
..1means 1is: preferably provided. §0-.28: ‘to avoid, in-

i ,terference with-the. operatlon of lower.inlet valve_
o 18..-One preferred construction of - this protect-:
- mg means involves the use -of a threaded disc 19

B (F1gure 1) havmg a; shoulder 20 adapted ‘to abut
the ‘end of cylmder 3 upon .rotation into final

"t ex ternal in- .

the interior of well point 28. .
‘A’ similar connector membe1 22 -is preferably -
used.at the upper end of.-cylinder: 3-(Figure 1)

: for Jo1n1ng same to the lower end- of productlon :

. -shown) .

"tube 28 which is adapted to carry the fluid be-

ing pumped to the surface. or. dellvery spout (not
Whexe the -connector member 22 is

jused at the upper end of the ‘cylinder 3, its pas-
. sageway 27.will be centrally located and of a size
- .closely fitting, but permitting free ‘endwise move- -

.ment of hollow, plunger.rod.1 therethrough To

“prevent leakage through passageway, 21, packing

“grooves-29 may be provided and suitable packing

30, such. as a-leather ring; used therein. - A' modi-

. fied construction for the connector member: 22
-is shown in Figure 10. ThlS connector member

22a is counterbored at its upper end and threaded

_to receive a packing gland 3i: adapted to com-

- press packmg 38a:in. accordance vuth st andard

40 .

packing. gland praot1ce :
The upper partition plate 11 (Flgures 1 3, and
8) is. provided . with a central passageway 32°

'Whlch is preferably centrally located and :of a

- -This-provides a simplified positive
-~ construction. Whlch is-highly advantageous from
tenance © 7 passageway 32

45

‘size closely ﬁttmg, but permlttmg free endwrse
movement of hollow plunger 1. therethrough The
in preferred .construction _-is
grooved and provided with suitable packing 62

. of leather . or. the like -as-a further aid- in. pro-

. ducmga
-rod.

a: ﬂuld tisht Jomt Wlth hollow. plunger
Inlet: ports-13 through partition plate. {1

.'are provided, .and these. ports -are normally clesed

50

by an annular valve plate: 38 carrying upwardly

~_~,pr03ectmg stems 34 wmch pass through and slid-

v

: between ports f3.

55

ably fit suitable openlngs 25.in partition plate- I
Compressron springs - 35 are
conventmnally mounted on stems 34 and held in
operable position as by means -of washers.37 and

_ - cotter pins 38. - The springs 36 used in this con-

nection are preferably of mild tension which:will
- normally hold annular valve plate-33.-in closed
.. position, but will allow same to 1ead11y lower to

60

»'permlt inflow: of - fluid ‘through ports 18 under
_ suction- cond1t10ns pr oduced by downward move-

) ment of p1ston 6. "The spring 68 used in.connec-

:'.'of ﬁow of ﬂu1d 1nto the pumpmg chamoer I"'

tion with lower inlet valve {8 is l1kew1se prefer-
ably of mild. tens1on sufﬁ01ent to caus\, C

L »The use’ of mild tension springs at these points
- .presents the: advantage of reducmg the -force to

70.-

be exerted ‘in opelaung the pump with corre-

"’spondmg increase in efficiency of power mput
per unit of fluid pumped.

pos1t10n . To permit flow.-of. fluid . through dise. -

19, itds provrded with’ perforatlons 21 (Fxgure 5).

sufﬁmenty small in size. to prevent passage of,

5.

In one preferred constr uctlon u‘le lower end of
the hollow plunger rod .1 is machined to a re-
duced un.form dlameter for a short dlstance to
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form - joiner member 60 sanhwhich :a ;collar 129
(Figure-6) .is pressed. Thednnersurface ef join-
- rermeniber 69 at its loweriend: isprovided with
threads adapted .to- cooperate with- eorresponding
“threads on :short'cap screw 40, whichsis -Adapted
to press.a collar -4 conto ithe -lower:end-of: joiner
member §6-on :plunger. rod T and support. same
-in that:position: - :Jomer meniber: 63 ‘between-col-
“lars 89 ;and. &4 :is -provided -with @ iplurality -of
longitudinal: pasagewass -or:slits=42 rwhichact qas

- outlets for fluid “from:the:interinriof-pninp icylin-

derd:into hellow plunger :rod: 7 for delivery-to EcE

‘peint -of “se.

‘correspondingly. threaded. short:cap-serew 400

- iwhich mayrearry;a: collar-58.as-an integral part

10

These:slits:in preferred construc-

‘tion -are alittle shorter:than the:space Joetween -

-cdllars 33:and- & -and centrally located soas 4o

form w2 -land ‘or solid partion adiacent each accl-

:lar, a-thing which facilitates:ashetter seal:against -

‘leakage iunder pumpingroperation. : ‘Arpistandiady

member+43:orhub-with- oubtwardly extending:cen-

tral-flange -44 is mounted on jomer member 69

‘for'a relatively tight “mt free. sliding fit threugh-

out .onthe portionzthereof between collars 29 and
41, the lower:edge of bady memberd8-being:adapt-

ed to.form ‘a $ight seal.on coltar &1 when the

‘body imember s in'its:lowerriost position.” The
upper-end of ‘hody ‘member43-is Tikewise adapted
toformoa tight seal-with :collarmrember. 29 “When
the body mrember is-in its uppermost position.

The use of ‘the:uniform outer dizmeter: of “joiner

‘member &3 hetween collars 39 andif! and a cor-
‘responding umiform:bore through-the:body: fiem-

“ber of the piston’as described facilitates smocth

ereration .of ‘the :piston: ang -aids in“preventing
leakage ‘gt the body portion theregf, . NMounted
in contact with the supper :face of :flange 64 :0f
‘body member-48:is:the inturned:fiange:of an up-
wardly:dirécted .cup Jdeather 45 .orithe like, while
-“the-lower-face of ‘Hahge #4-is+in contact:withthe
‘Inturned :flange .of .a :dowtiwardly ‘directed -cup
Teather-48-or the:like. ‘Suitable means are used
for-fastening the-cupleathers 45 and/4% to flarige

‘44, and a preferred ‘construction. for accomplish- -

‘ing this involves theuse of Upper. dnd lower-gn-

. rings; Bl

25

30

Auidssuchias water

20

“cap screw:-80q -with integral. collar 86

“hereof, - Longitudinal -slits ;or paséageways 420

-are-provided in bedy

-Slits -42a preferably terminate at their-ends just.”

short of :the collars -above -and Jbelow ~same’- A
body-member- 54 with:eubwardly-extending Hflange .
88 rearrying -eylinder -wall ~contacting skirt :56-:is’
mounted on jeiner-memher:59:for-relatively-tight, .

‘hut-free sliding fit' thereon bebween coliars 52 and -

83, the lower edge of body anember: B4 being ..
-adapted to form-a tight; Ssealren-eollar: 53-when
the-:body --member ,ig. dnits -lewermost. position,
‘Fher upper. end saf -hody <member .54 is. likewise
-adapbed 0. form -4 tight seal ~With -collar imem-~: -

- ‘her 52 :when the body. member is in-its uppermost .

" :positien.: The-cylinder, swall seontacting skirt 56 -
ith packing :members;.and

is mormaliy;provided-wit
AR preferred -construetion these:consist Jof -piston’.

_ [ The'body members-42:and S4-with-as- .
-sociated ~cylinder ‘wall scontacting paris -are of
interchangeahie. rconstruction,: and ~caprserew 49
With-separatecollar-41. may -be ‘interchanged-for
- While -any
-conventional -struetural-anetal dnay- be -used: i
constructing:the pump; the-use: of brass dueto.its
hon-rusting: qualities:is preferred when the:pump
istobe employed forpumping water. - . -, -
:.-ThHe ;operation rof the ;RUlflip when ‘putapinhg s
_ s as7fellows: “With the pumb
‘cylinder-iramersed in.the water and the ~piston
In lowered position, movement of the piston ‘Tod -
8:In .an upward ‘direction willicausé :the ‘hollow

- plunger Tod 7o move upward until*the piston

Tnular rings 47 and 48 with g itdbleopenings

-threugh ‘the :assembly. for: “Teceivin
. 'screws ‘49 which are”adapted “t0’‘engage corre-
-sponding ‘threads in annularring #8. Theuse of
rings &7 and 43 presentsithe advantage

hredded

."of the piston’
con- -

‘tinuous support: for theinturned fange’of ‘the = :

" ‘corresponding ‘cup leather:iwith “inereasey sta- 5

1
<o

bility of the:assembly.  The lower ends 6f SCrews
29:may be hammered :after :assembly Afidesived”
‘toobviate any Ppossibility-of same “workingloose

under operating conditions;-and yet perniit ‘the
‘removal of :same “for ‘replacement. o ‘the. cip..

leathers after they have become worn from long
“use. "While: only. ‘two e ' ‘leathers- ‘Have been
shown, ‘the invention is.mot dimited +6-that ntirm-

T

ot

-of

ber, since obviously more than two could’be used

without ‘departing from “the svirit-of the pre:
sinvention. . ciion oo w0 rn ek
. A medified-piston construction is:shown:
:ure 7. In -this construction hollow plunger
Ta-instead of ‘eingimachined .bo o smaller oiibside
. -diameter at -its:end is -“internally threaded s
short distance:to receive the end.of ‘& corréspond-
“ingly-threadsd  joiner member 58 swhich' may-be
. locked -in-place after ‘assembly by means.of a

sent

ora

60

“ward movement of ‘piston rod 8-

:-cause lower inlet .
- toflow-into' the lower end ‘f ‘the-cylinder through =~ -

tg :59° ‘- resgonse. ‘to-the suction - -
5 therein; . At the'sy i

“body member ‘comes’ incontactiwith -the lower .
:coliar A4, g5 is 'shown /in: Figure 6; Further up-
will- then:earry - :
Biston:® with it andunder these conditions, suc- -
tion will “heprodiced below the piston whichswill *
valve. 18 to opento permif water -

‘potts 59 (Migure 4)

ie’ time; upper inlet valve:3g:
0séd-and:-upward' mevement
tween-gathe.

“(Figurey

causeitlie ‘water
and ‘pper:partition plate 11 to Tlowthroug I}
gitudinal slits 42'into afid through hollow plunger
red"T and olit-6f outlet passagewdys 0 &t ‘the
upper end thereof into:production tiihe28 through
which “it-flows" upward to ‘the poi

Uupon -continued: purmpi tion.
‘per-end of‘the pumping's

troke has been reached,

piston rod 8 moves dovmwart and; due to friction. -
f -the pistsn on ‘the ‘cylinder ~wall, -causes the .

“Joitier: membeério

iove _ throtgh'the body member:
Of-Ahe- Piston “until ‘the-lattercomes “incontdct
With“the upper collar, ‘as-is’shown - in" Figtire ,

; Under these “conditions;suction
above ‘Distosl 7 ‘and this causss the

‘valve 32 of upper ‘partition-plate’ Ki' {0 open, ‘thus

- bermitting: water o flow: through' ports {$thére-

- serew. §1 if desired, :a thing which ‘Will -prevent

jeiner member EB-Irom-{wbrkmg Jdooseand drop- -

.:bing off of the end-of-hollow: plunger-red Taunder
-conditions qof use: . Joiner irember 5g -adjacent
its upper-threaded end.is provided with an>in-
tegral eollar $2. ' The’lower end:of ‘joiner:memiber
-89 is dinternally threaded for:engagement with'a

55

of in responseitp.the stiction above piston6. A% -
the same time, loweriinletivalve 18 in loweripar:.
tition:plate 12 wwill berelosed.  “Wnder thess con.
ditions, "thie water between wpiston € and lower.

partition plate’ 12, :due ‘o :downward tmovement . © .

of the piston, will:flow through the Jongitudin
Slits in ithe joineranemberiinto-and through the
hollow plunger: rod:and owtof outlet:passagewsays -
40:at the upper.end thereot into ‘production fibe - -

member 50 between. collars =
52 and 53, TFor purposes of ‘attaining -a hetter.
ealing waction -against leakage;. the dongitudinal = *

Ton<

» i ; e-lower-end-of the Blunger
-’red to move downward




a4

28 through which it flows upward to the point

‘ot delivery. upon continued pumping action. Af

‘the end of this pumping stroke, reversal of move-

. ‘ent-of piston:rod: 8 will cause ‘the same- cycle
“of pumping:operation to begin again. -

' Other modes of applying”the principle of my
“invention may be employed instead of those ex-
‘plained, change being made as regards the mech-

~anism hérein disclosed, provided thé means statéd

by any of the following clalins or the equivalent '

. -of such stated means'be employed.- -

T therefore particularly point-out and distinctly
claim as my invention: -~ . ¢ o
1."In‘'a pump, the combination which includes
a “cylinder internally threaded a short distance
at-both ends, externally threaded upper and lower
partition plates, oné at each end of said cylinder
and threadedly engaging same substantially at

the inner end of the threads thereof, inlet valve

. means for said’ eylinder, said valve means- béing
* separately ‘mounted onboth -ofsaid ‘partition

10
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‘of said piston and then the other.in 'ay@:cordanée‘ ‘
- with outlet requirements. R

-3. In:a .double. acting -pump, u_the combination -

which - includes ‘= cylinder . which 'is internally-

threaded a short distance at both ends; externally
threaded means; one ateach end of said cylinder
and adapted to engage said internal threads of
said cylinder, @ piston, a plunger: rod, said €X-
ternally threaded means at the upper end of-said
cylinder having -a-suitable’ ceniral .passageway
through which said pluriger rod: is. adapted.to

‘slidably ‘ pass . and. closely -fit, said’ externally

. ‘threaded means at the upper end of said cylinder

also having inlet openings therethrough, an'annu-

-ar valve means within said cylinder.and adapted
"to cooperate with said inlét openings:to control

. ‘the.fluid flow ‘therethroiigh in accordance with

plates, a connector member for: the upper- end-of .

‘'said cylinder, said upper partition plate being sub-

“stantially spaced from the connector member to

provide a compartment therebetween, said cylin-= 2:

der having at least ‘one passageway through- the
“side thereof into said compartment between the
~connector ‘member and upper partition plate, a
“plunger rod passing-through said.connector mem-

" her and upper partition plate and forming a rela- .

tively. fluid tight sliding fit therewith, a piston

“.mounted on said -plunger rod for reciprocation..

within’ said- cylinder in the space between said
‘inlet® valve: carrying ~partition plate -assemblies,
_‘and an.outlet means from said cylinder, said
outlet means: including a longitudinal passage-
way . in said plunger rod with discharge: outlet
therefrom outside of said cylinder, .and a valve
means at: said piston connecting said. passage-
" way first at one side of said piston and then the

40

other:to said cylinderwfor_ﬁowfof pumped_ fluid -

~from the latter. .. -

.2, In a double acting _pump, the combination -
which includes a cylinder which. is internally .
threaded a short distance at both ends, externally . 55

threaded upper-and lower partition plates,. one

-at-eachiend. of -said cylinder and ‘threadedly-en-

“gaging same substantially at the. inner end -of

the: threads thereof, inlet- valve. means for sald
said - valve means heing separately &

cylinder, sa
.mounted on the inner face of both-of said parti-

tion ‘plates, a'.connector ‘member for the -upper -

~ passageway through said plunger rod first on-one - ’

end of said cylinder, said-upper partition plate

" being substantially spaced -from -the connector
‘member to proyide an inlet compartment there-

" between, said cylinder having at least one pas-.-

" _sageway through, the side-thereof into sald inlet

- gompartment.between said.connector member and .

said: upper partition:plate, a plunger ‘rod passing

through said-connector member and: said upper-

partition plate and having a relatively fluid tight

[N
T

pumping requirements, said: externally threaded .

- means- at the lower end of said cylinder having
20

at least: one:inlet passageway :therethrough, 2
valve means within said cylinder and adapted to
cooperate with the inlet portion of said last named
externally threaded means to control- the.fiuid

-flow therethrough in accordance with pumping

requirements, ~said extérnally- threaded means .-
at both ends of said eylinder extending thereinto.
a gufficient distance to.form. an inlet.compart-
ment at each end of said cylinder and:-from

-which fluid can flow through said inlet passage-
“ways as required for:pumping purposes, each . of
said ‘compartments. having at least one stitable
~inlet- for- flow ~of fluid- thereinto. .and- thence

through said respective - valve :controlled inlets
through said externally threaded .means; exter- -
nal means for protecting said lower inlet valve,
means on the end of said plunger rod within said -
cylinder for mounting said piston for limited end-
wise -movement thereon, said ‘piston cooperating
with the:means on:the end of said plunger rod so
as to act both as’a piston.and:an outlet valve,
and’ an: outlet means: for said: cylinder, said out- |
let’ ‘means - including:ia’ longitudinal: passageway
through .said plunger: rod with discharge outlet

‘therefrom “outside- of “said -cylinder, said piston

connecting the interior of said:cylinder with the

side of said piston and-then the other in-accord-

-ance with the reciprocation of thie plunger rod."

4. In-a double.acting pump, a cylinder,:ah

inlet: means:at: each’ end of said cylinder;zeach -
- of said inlet means including a perforated parti~
‘tion member with-a valve seat, a valve for each
.of -said. valve seats; a ‘piston: slidably mounted
-within: said'_cylinder, -said. piston ~comprising. a
~body member havihg-a hub:portion with a uni-

form- cross-section longitudinal central passage-

“way therethrough, means mounted on said body

. member for frictionally contacting the inner cir-
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' sliding.fit with both, a piston mounted on said -

plunger rod for reciprocation within said cylinder
in.the. space -between said inlet valve carrying

partition plate assemblies, and an outlet means

" for said cylinder, said’ gutlet ‘means including a
longitudinal passageway.in said plunger.rod with
discharge. outlet- therefrom outside -of said cyl-
© inder; said piston being mounted on the end of
said ‘plunger rod in’ manner permitting limited
.- endwise movement: thereon, and the end of said
* plunger. rod having.suitable openings therein to
cooperate: with said piston to provide outlet valve
action -in manner connecting said cylinder in-

- - terior to said.outlet passageway first on-one side -

cumference of the cylinder. wall and forming a
sealed:joint therewith under pumping action, said
means comprising a pair of suitable size:.cup
leathers; a radial-flange extendingfrom said-body

_.meémber, and means for gripping gaid cup leathers

‘against said flange, a-hollow plunger rod, the end
of..sald plunger rod:.within said cylinder; for:a
short-distance, being of a size adapted: to closely,
but slidably fit the passageway through the hub- ..
portion of the piston body member, and ‘a pair.of

- spaced-apart stop meinbers-on the inner end. of
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-said . plunger rod, -each €xtending completely

around same; said hollow. plunger rod being pro- -
vided: with a ‘plurality ‘of longitudinal slits be- .
tween said stop members, said longitudinal slits

terminating at each end:just short of reaching.

-sald stop members :to facilitate leakage. Tesist-



ance; said: piston’ ‘body: member: being “slidably,
mounted for:limited:travel on'saidhollow plunger:

rod between: said stop. members; it manner: sueh-

that when the body- member- iy irt-contact: with:
either stop mémber; a: substantial portion:of-said

slits will- be exposed- at. the non=contacting eng. :

* ssaifperforated means:so s o, fosma: smallcom~ -

@

of-the body member, the ends:of said: bodyirmeni= .

ber-and the i'corriespondin'g;stop:members'.fhayiﬁgz o

Cccoperating faces:-for forming a:sealed joint wiien;:

in contact witireach other; whereby inider: piuip=-

ing: action;said: piston ‘acts not- only-as:a piston’
. but-a valve as well:and hehce: facilitates highly:
efficient pumping action:: S esen Ry

5. A pumping apparatus comprising. s’ produce -

tion-tube, a pump: cylinder, .a: connector: member;

“being held ‘in: place: suk
‘end-ofi the threads in:the I

partment therebetween; saiddower partition Dlate:

ubstantially. at- th pger. -

. aninle :
nermally;. et ‘valverin- closed: posix:
ton; a: deRassing’ through: said:

10

- sliding: fit-therewith; said-uhinger rod: also-haw--

for joining the'lower'end of said production:tube:
to the.upper-end of said cylinder; amupner-parti= -

“tion’ plate within: said-cylinder: ang.spaced; from:

* said connector member $o:form-a-compartment, -

- means for fastening. said ‘partition. plate-in- fixed-
Dosition; said: cylinder having -openings. through:
the sides- thereof- into said: compartment,: inlet.

valve means; said inlet valve: means-neludingran. -
Inlet valve mounted on said upper partition plate -

for permitting fuid flow from said compartment
to the portion of the cylinder below said parti-
" tion plate, means for' closing said inlet valve ‘at
the end of flow of fluid from said compartment
‘into said cylinder, 4 -valve seat for said valve, g

perforated inlet means at the lower end of said 3

cylinder, a lower partition plate within said cyl-

inder and spaced from said perforated means so -
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- ing slidably mounted on said hollow plunger. rod -
‘between said stop members in manner such that

.as to form a compartment therebetween, means -

for fastening said partition blate in fixed Dposi-

tion, an inlet valve means, said inlet valve means- g

" including an inlet valve mounted on said lower
partition plate for permitting flow of fluid from
said compartment into the space within said cyl-

inder above said partition plate, means for clos- -

ing said inlet valve at the-end of-flow of ‘fluid
. from said compartment into said cylinder, a valve
~seat for said valve, 2 hollow plunger rod pass-

ing through said connectcér member and -upper

Dartition plate, -said plunger roq having 4 rela-

tively tight, but free sliding fit therewith, said -

Plunger rod also having an inlet at its'end within
the cylinder and an outlet within the produc-

tion tube, and a valved piston on the end of said -

hollow plunger rod within said- cylinder and

adapted t0 cooperate with the inlet on the ehd 5
of said hollow plunger rod for flow of fluid there- ="

through for pumping action under reciprocating

movement of said valved piston endwise of said

cylinder and on said hollow plunger rod:- -

6. In a double acting pump adapted for sub~.

merged use while connected to a production tube,
the combination of a pump cylinder internally

.. pisten having-a single sliding body member. with
. means on its periphery forming a sliding seal

- joiner member on the end of said tubular plunger

threaded at each end, an externally threaded con- -

nector member for joining the lowei end of said
production tube to the upper end of said cylin-
der, a peripherally threaded upper partition plate
within the upper end of said cylinder and held
in place substantially at the lower end of said
threads in the upper end of said cylinder, said
ubper partition plate being spaced from said con-
nector member a sufficient distance to form a
small compartment therebetween, said cylinder
having passageways therethrough into said com-
partment, separate inlet ports through said upper
partition plate, an annular inlet valve for said
ports, spring means for normally holding said
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_for sealing.the ends of said body member on said

. bumping action, the movement of said body mem-
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annular-inlet valve in closed Dosition, a per- -

forated means connected to the lower end. of
said cylinder, an externally threaded lower par-
tition plate within said cylinder and spaced from

5

- “bube; & piston-slidably mounted: within said cyline.
- der; saidipiston: comprisinga oylinder wail engag~-

“plunger: rod: withi
- adapted-to: closely,
20° Way-through: the hub portion of-the- g

‘member, and & pair of spaced+apart: st

- will be exposed at the non-contacting end of’the

cylinder and: spaced a short distance .from the
_ends of same, means for: anchoring said parti-
“tion members-in place, inlet valve means for -
“--sald; cylinder, -said 'inlet valve means being . .

 tlon members, means. on said partition member

- Which said body member slides, and at least ad-.

up ition -plat membert;; sait
plunger: rodvhaving a-relatively tight;: but - free-

ing:-an: outlet: ath its: end rwititin-the ‘Broduetion:

Ing: portion: with! a-body-member, having & hubi
portion:with-a uniformicress-seetion-longit 1:
central passageway therethrough; the end-of: saie:
said- cylinder: being of: assize:
-but-slidably. fit.the ;

Jberssonrsaid. plunger.
‘Pletely; around-same; said-hollow, plungér: rod
ing. provided with-a-plurality: of longitudinal-slits:
betweenssaid stob:members; said.longtiudinal siits.
terminating ‘at each end just shert of reaching.
sald stop members, said piston body member be-

-rod,: each-extending. gome

when the body member is in'contact with either
stop member 'a substantial ‘portion of said slits”
body member; the ends of said kody member and
‘the corresponding stop membpers having cooperat--- R
ing faces for forming a sealed joint when in con- S
tacs with each other. R IS

7. A devicé of the class.deéscribed. comprising” ¢
& pump cylinder, partition members within said-

mounted .on said partition members, & tubular
plunger rod ‘passing through -one of said parti-

for. producing a substantially fluig tight sliding
it with said.plunger rod, a connector means for
joining one end of saig cylinder to a production”
tube, said cohnector means closely fitting said -
plunger-rod while permitting same to freely slide’
therethrough, a piston mounted on said plunger. ;.

Tod for reciprocation within said cylinder, said. -

with the cylinder wall, said body member ‘being
longitudinally bored and faced - &t _its ends, a

rod, said joiner.member forming a slip-fit joint:
with said body member so that the latter can slide
endwise a limited" distance thereon, and means.

Jjoiner member, alternately at one end of same and
then the other to form g substantially” fluid tight
joint in either position, said joiner member hav-
Ing openings in its periphery in the area over

jacent the ends of such- area, whereby under

ber on said joiner member acts as an outlet valve .~
with outlet of fuid from said cylinder on alter- -
nate sides of said piston through said tubular
plunger rod. e : o T
'8, A pumping apparatus comprising a produc-
tion tube, a pump cylinder, a connector member "
for joining the lower end of said production tube
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“ to-the upper: end:of said cy'lin'd‘ér;iéaid :,connec"ﬁbi"

_member having an outside size not exceeding the

outside ‘diameter of said cylinder, an inlet valve -

means for said cylinder at the upper end there--
of, means for connecting said inlet valve to the
“exterior of said- cylinder -for flow ~of fluid-into:

R~

-said cylinder through said inlet valve under.suc-" -

" tion- pressure, an inlet valve at:the other end -

of said cylinder, means:for protecting said inlet . -

valve from external interference, means for-con-.

10

necting: said inlet valve to the exterior of. said -

cylinder for flow of fluid to said cylinder through

said inlet valve undeér. suction pressure, a hollow: -
plunger:rod passing -from -said production tube - -
into said: cylinder through said Jjoiner member;
means for forming a-sealed -joint between-said-

joiner member and said-plunger rod while: per-

mitting thé latter to have a free- sliding fit-there--
with, said plunger rod having an inlet at’its end:

" within the cylinder and an outlet at its end with-

in the production tube, a piston within said cylin-

der, said piston having a body member longitu-
dinally bored and faced at its ends and having
means ‘on its periphery forming a- sliding seal
with the cylinder wall, said sliding seal means

‘a828378

comprising a pair. of -cup leathers; a supporting
member for said.cup leathers, said:supporting

‘means comprising a radial flange extending-from:

said piston body member, and continuous means - i
for. gripping said:cup leathers with their backs

“against said ‘flange; .a. joiner member: on-the end

of said-hollow :plunger rod, said joiner -member

‘being -adapted -to. slidably. fit. the bore of sald:

piston body member in:manner permitting limited
endwise sliding of "said body member “on said -

-joiner member, said. joiner-member having open-

ings in its periphery.in the area over which said

" body member slides, and at least -adjacent but:

spaced - from: the ends. of such "area to check
leakage, and shouldered means cooperating with
said- joiner member for sealing with the ends of.
said body member 2t the ends of its travel on

.. said joiner member to form a substantially fluid:
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tight joint; whereby under ‘pumping action, the
movement of said piston body-member- on said
joiner member-acts as an outlet valve for flow

‘of fluid from said cylinder at alternate- sides of

said piston through said hollow plunger rod.-

LEVI L. McCONNOHIE.




