TANDEM ESP MOTOR | NTERCONNECT VENT Field of the Invention This invention
relates in general to electrical subnersible well punps and in particular to
a vent port at the interconnect between upper and | ower subs for venting
trapped air. Background of the Invention Electrical submersible punps
("ESP") of the type concerned herein are used for punping high volunes of
well fluid. The punp of this type has at | east one electrical notor that
normally is a three-phase, AC notor. The notor drives a centrifugal punp
containing a |l arge nunber of stages, each stage conprising an inpeller and
a diffuser. The notor is filled with a dielectric lubricant or oil. A seal
section connects between the punp and the notor for equalizing the pressure
of the lubricant contained within the notor with the hydrostatic pressure on
the exterior. The seal section is filled with oil that comunicates with
the oil in the notor. Two or nore electrical notors nmay be connected in
tandemto drive | ar geTANDEM ESE MOTORCINTEREONNECT VENTTEEN the notors
preferably has comuni cati on passages so that the oil in each notor
communicates with oil in the other notor or notors. Techni ques are enpl oyed
to reduggd ¥ uiithvaRfdset s that may be trapped within the motor or sea
seation, thin the oil is detrinental. For conveni ence, the

not or and seal. .sect.ion,are.referred.to.a i mes, .herein as subs of an ESP
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facility, then chs are secgred to the(Fnds t% retain the oil. During -I
a vent port at the interconnect between upper and [ower subs for venting trapped air.

Background of the Invention

Electrical submersible pumps ("ESP") of the type concerned herein are used for pumping
high volumes of well fluid, The pump of this type has at least one electrical motor that normally
is a three-phase, AC motor. The motor drives a centrifugal pump containing a large number of
stages, each stage comprising an impeller and a diffuser. The motor is filled with a dielectric
lubricant or oil. A seal section connects between the pump and the motor for equalizing the
pressure of the lubricant contained within the motor with the hydrostatic pressure on the exterior.
The seal section is filled with oil that communicates with the oil in the motor. Two or more
electrical motors may be connected in tandem to drive large pumps. The connecting adapter
between the motors preferably has communication passages so that the oil in each motor
communicates with oil in the other motor or motors.

Techniques are employed to reduce any air pockets that may be trapped within the motor
or seal seation, because air within the oil is detrimental. For convenience, the motor and seal
section are referred to at times herein as subs of an ESP assembly. Normally the subs are filled

with oil at a manufacturer's facility, then caps are secured to the ends to retain the oil. During
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filling, the sub is inclined and a vacuum hose connected to a port at the
head of the sub. An oil injection hose is connected to a fill port on the
base of the sub. After evacuation, the operator punps oil into the sub,
then secures sealing caps to the ends. Wen at the wellsite, normally a

wor kover rig with a derrick will be present for running the ESP on the

| ower end of a string of production tubing. The operator picks up the notor
and suspends it _vertically over the wellbore. The operator renoves the cap
fr om t hdllg@athesub is gglingdcpnd japiaepum hpsepspnpediedetorierpt #ithe headmiitths subpuyn iy t hi s
process sone oil wll usually |eak out fromthe seal section. The drive
shaft i dniedtiondesd isseonscind teaslilh ppdwarthe pasernd dheosud. t Afier ¢vacyadiont thel opdrathi n a
cavity in the base of the seal section. The upper end of the cavity is

cl osed lpymps sihafté thesslithen sewirec tealingtaps od theends. from f | owi ng down t he central
cavity. Once the shipping cap is renoved, the |ower end is open because it
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facing cavity traps air when the notor and seal section are connected
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upper tandem notors nmay have a check valve to restrict downward flow of oil
after tleavishinghe hege odpha seal sasioned Thnupnrefead ef thekeavitipis desgd\byra shaft bushing
which restricts oil from flowing down the central cavity. Once the shipping cap is removed, the
lower end is open because it must receive the upper end of the drive shaft of the motor. This
downward facing cavity traps air when the motor and seal section are connected together.

After the connection is made up, the operator tops up the oil in the seal section by
pumping oil up through an upper port in the motor. Air, including the trapped air in the cavity, is
vented through a port at the top of the lower chamber of the seal section.

Removing trapped air is more difficult for the interconnection between tandem motors
because the components within the upper motor tend to restrict upward air migration during
operation. The interconnection between tandem motors is quite similar to the interconnection
between the motor and the seal section. Some upper tandem motors may have a check valve to
restrict downward flow of oil after the shipping cap is removed and before make-up, however,
the trapped air pocket will still exist.

In some instances, the operator may connect a vacuum pump to an upper port in the

upper tandem motor when topping up the oil after make up of the upper tandem motor to the



the trapped air pocket will still exist. In some instances, the operator may
connect a vacuum punp to an upper port in the upper tandem notor when
topping up the oil after make up of the upper tandem notor to the -2 |ower
tandem notor. Wiile this wellsite vacuumfilling procedure may reduce or
elimnate trapped air pockets at the interconnection, it takes nore tine to
use the vacuumto top up oil than sinply punping oil in a lower port and

venting at a or tional ti is costly because f t he cost
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of the upper sub to the exterior. The operator nay use conventional
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are filled by vacuumfilling at the manufacturer's facility, then capped.
At the Weddusd dfche tdse oDihe mairkoves Hgp angds vidiemuiifisg oftahdeb aiotort lietht eveRsiteseib,
opens the vent port and renpves the caps. At |east sone of any oil in the

central defvilt i 3sUrhsIbAGh BeldchiRatdsi ve shaft of the upper sub will drain out
as the upper sub is |lowered onto the | ower sub, resulting in the entry of
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The oper
P l?b fo the exterlor The operator may use conventional techniques for initially filling the subs

with oil. Preferably, the subs are filled by vacuum filling at the manufacturer's facility, then
capped. At the wellsite, the operator suspends the upper sub above the lower sub, opens the vent
port and removes the caps. At least some of any oil in the central cavity surrounding the drive
shaft of the upper sub will drain out as the upper sub is lowered onto the lower sub, resulting in
the entry of air into the central cavity.

The air within the central cavity is displaced out the vent port once the subs engage each
other. The oil in the upper sub flows up into the central cavity, pushing the oil out the vent port.
When oil begins the flow out the vent port, the operator closes the vent port. The operator then
tops up the oil in the upper sub by pumping oil into an upper port of the lower sub until oil
begins to flow out the upper port of the upper sub.

Brief Description of the Drawings

Figure 1 is a vertical sectional view illustrating an interconnecting portion in accordance
with this invention between two tandem motors of an the electrical submersible pump assembly.
Figures 2A-2C comprise upper, intermediate and lower sectional views of portions of the

tandem motor illustrated in Figure 1.



tops up the oil in the upper sub by punping oil into an upper port of the

| omwer sub until oil begins to flow out the upper port of the upper sub.
Brief Description of the Drawings Figure 1 is a vertical sectional view
illustrating an interconnecting portion in accordance wth this invention
between two tandem notors of an the electrical subnersible punp assenbly.

Fi gures 2A-2C conprise upper, internediate and | ower sectional views of
portions of the tandemnotor illustrated in Figure 1. -3 Figure 3 is a
transverse sB@dicchise tangNprssrseetingal Yiew of HieiBiStGORReCHES é%mylymfgﬁlwarletaliqn t aken
along the line 3- -3 of Figure 1. Detailed Description of the Invention
ReferriNgm;@eﬁmg@fébﬁiﬁgang-ZB, an upper notor 11 with a head 13 and a base
15 is shown. Head 13 and base 15 are secured to opposite ends of a

cyl i ndr Detailed DesdriptionacfsheInvtidtiold stator or notor winding 19 is |ocated
within the housing 17. An upper drive shaft 21 extends through stator 19,

drive shaft Rdfelrighg ElgiréenAbMdB 04lippes Mddsrat edithi 4 hédd B3 aidh bd&% 19 this
enbodi ment, upper notor 11 is a three-phase notor, and three el ectrical
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is filled wth dielectric lubricant or oil an pr ef erably has an upper port
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embodiment, upper motor 11 is a three-phase motor, and three electrical conductors 25 (only one
shown) extend from head 13 to stator 19. Housing 17 is filled with dielectric lubricant or oil and
preferably has an upper port 27 located within head 13. Head 13 secures to a seal section (not
shown), which is a sub filled with oil and which has means for equalizing the pressure of the oil
in upper motor 11 with the hydrostatic pressure on the exterior. .

Base 15 of upper motor 11 is illustrated in more detail in Figure 1. Base 15 has an upper
annular flange 29 that is secured by fasteners 31 to housing 17. Base 15 has an upper shoulder
33 that extends into housing 17 of stator 19 (Figure 1). Base 15 has an a lower face 35 and a
central cavity 37 that extends upward from lower face 35. Central cavity 37 is a cylindrical
counterbore within base 15 with an open lower end at lower face 35. A bushing 39 radially
supporting upper drive shaft 21 defines the upper end of central cavity 37. Upper drive shaft 21
has a lower end 41 that contains a plurality of splines. Splined lower end 41 is located within
central cavity 37.

Referring also to Figure 3, a communication passage 43 extends from upper shoulder 33
to lower face 35 (Figure 1). Communication passage 43 is a drilled hole in this embodiment that

is offset from central cavity 37 and parallel to the axis of upper drive shaft 21. Base 15 also has
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Base 15 of upper nmotor 11 is illustrated in nore detail in Figure 1. Base 15
has an upper annular flange 29 that is secured by fasteners 31 to housing
17. Base 15 has an upper shoulder 33 that extends into housing 17 of stator
19 (Figure 1). Base 15 has an a lower face 35 and a central cavity 37 that
extends upward from|ower face 35. Central cavity 37 is a cylindrical
counterbore within base 15 with an open |ower end at |ower face 35. A
bushing 39 radially supporting upper drive shaft 21 defines the upper end
of cent Hage eoagduetyr Epsagep e (Figr gxéa@h@malmg opugf ﬁlelecbm@rvcabﬁ@dnq_torswaif Tt ai ns
a plurality of splines. Splined lower end 41 is |ocated within central
cavity Bipulafef e ¢ach gordusior €5 frmgarseal 3yithacopdwmtentiasswiee 87 passage 43 ext ends
from upper shoulder 33 to |ower face 35 (Figure 1). Comruni cati on passage
43 is a dri | Refdrringlagainno Figiuse énboetit pentd7tekehds fresmaichsatcabityp BT eetht efericavi ty
37 and parallel to the axis of upper drive shaft 21. Base 15 also has -4
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vent por 49, y is used to close and
open vent part.47. Vent port 47.do ot .i.ntersect comuni cati gn passage
25 the | nt effoPisior 9EJEPEpGF 11 35 Tled Pihoibiabhand, ietin oGt g
optionally_na¥ be provided to _prevent lubricant fromf|ow ng out .

conmuni BRVidsH ihpreveng dibaisandsfiam flowmeat ppnmynigalipn passage 43 after the shipping cap

(not shown) of upper motor 11 is removed. In this embodiment, this means is provided by a
check valve 51, but it could alternately comprise a rupturable disk. Check valve 51 has a valve
element 53 that is movable within communication passage 43. When seated against a seat 55 at
the lower end of communication passage 43, valve element 53 will block downward flow of oil.
Valve element 53 has a valve stem 57 that extends downward. A coil spring 59 urges valve
element 53 downward.

A lower motor 61 has a head 63 on its upper end with a flange 66 that connects to a
flange 65 of base 15. The terms "upper” and "lower" are not used in a limiting manner because
lower motor 61 could actually be an intermediate motor, with another motor secured below.
Flange 65 is an annular member that extends radially outward from base 15, and flange 66 is an
annular member that protrudes upward from an upper face 73 of head 63. Flanges 65 and 66 are
connected to each other by conventional fasteners. Base 15 has an annular lip portion with seals
that extends into the inner diameter of flange 66 in this embodiment.

A lower drive shaft 67 is rotatably carried within lower motor 61. Lower drive shaft 67

has an upper splined end that interconnects with splined end 41 by means of a coupling or sleeve



(not shown) of upper notor 11 is renoved. In this enbodinent, this neans is
provided by a check valve 51, but it could alternately conprise a
rupturabl e di sk. Check valve 51 has a valve elenent 53 that is novable

Wi t hi n comruni cati on passage 43. \Wen seated against a seat 55 at the | ower
end of communi cation passage 43, valve elenment 53 will block downward fl ow
of oil. Valve elenment 53 has a valve stem 57 that extends downward. A coi
spring 59 urges valve element 53 downward, A |ower notor 61 has a head 63
on its GPpdiiendesye©f hasintaimgbsmiges pad iscupisebliscardedion fougigkiveshet 6pasd 15,
The terns "upper” and "lower" are not used in a limting manner because
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secured below. Flange 65 is an annul ar nmenber that extends radially outward
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an upper face 73 of head 63. Flanges 65 and 66 are connected to each ot her
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Upper face 73, of fover, hiead 63, Ls spaced bel ow | ower, fiace, 35 of, upper (pase
to contact a portion of upper face 73 of lower head 63 to open check valve 51.
Referring now to Figure 2B, lower motor 61 has an upper port 77 that intersects lower
communication passage 75 and extends from the exterior. A conventional plug 78 is employed
to close port 77. In this embodiment, a thrust bearing 79 is located within an upper portion of
lower motor 61 below head 63. Lower motor 61 has a base 81, shown in Figure 2C. Lower
motor base 81 could be a simple blind plug, but in this embodiment, it is used to connect to a sub
(not shown) that contains instrumentation for measuring pressure and temperature. Lower motor
base 81 may have a lower port 83.
In operation, the operator may initially fill upper motor 11 and lower motor 61 with oil in
a conventional manner. Motors 11, 61 are preferably filled at the manufacturer's facility
detached from each other, then shipped to the wellsite with caps on the upper and lower ends to
retain the oil therein. Normally, the filling is performed on upper motor 11 by inclining it and
drawing a vacuum through upper port 27. Then the operator pumps oil in from a port (not

shown) at the lower end. The lower port could be located within the shipping cap (not shown) or

it could be a port extending through upper motor base 15 to communication passage 43. Lower



make- up. Check val ve stem 66 contacts upper face 73 when base 15 engages
head 63. A communi cation passage 75 extends from upper end 73 downward

t hrough head 63. Comuni cation passage 75 is located within a different
sectional plane from conmunication passage 43 in this enbodinent.

O fsetting communi cati on passages 43 and 75 enables stem 57 to contact a
portion of upper face 73 of |ower head 63 to open check valve 51. Referring
now to Figure 2B, | ower nptor Ga_has an upper port 77 that intersects |ower
communi BRI is 2ecderghly 7acumn filled dp dhe samsrmanmer By deryipg a Vacwem depishgrr pl ug
78 is enployed to close port 77. In this enbodinent, a thrust bearing 79 is
| ocat ed MR APRETARTt SAEL. BB} endarwnyming ibthequghdewer rett PdFian2hrad 63. Lower
notor 61 has a base 81, shown in Figure 2C. Lower notor base 81 could be a
si npl e bl i ndApthegyellsite, theoptetdter rembwehi thesitipping capsfrars davdrona@enlestd suspeads ub
(not shown) that contains instrunentation for neasuring pressure and
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the operator may initially fill upper notor 11 and | ower notor 61 with oil
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manuf acturer's facility detached from each other, then shipped to the
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The operator removes the cap secured to upper motor base 15, which causes any oil in central
cavity 37 to leak out. Check valve 51 will remain closed due to the force of spring 59 (Fig. 1),
blocking any flow downward through communication passage 43.
The operator then lowers upper motor 11 downward until base 15 inserts into lower head
63, as shown in Figure 1. The operator secures the fasteners to flanges 65 and 66. When base 15
inserts into the counterbore of lower head 63, check valve 57 opens, communicating the oil in the
interior of upper motor 11 with lower motor 61. Some of the oil will initially flow downward
through communication passage 43 and back upward into central cavity 37. The air trapped in
central cavity 37 is displaced by the oil flowing into central cavity 37 and is dispelled out
through open vent port 47. Once oil begins to flow out vent port 47, the operator replaces plug
49,
The operator may then top up the oil within upper motor 11 in a conventional manner.
Preferably, this procedure is done by pumping oil into lower head port 78 (Fig. 2B) until oil

begins to flow out upper motor upper port 27 (Fig. 2A). The operator lowers the connected

motors 11, 61 and places a plug in upper port 27.



motor 61 is preferably vacuumfilled in the same manner by draw ng a vacuum
t hrough | ower notor upper port 78 (Fig. 2B) and punping oil through | ower
port 83 (Fig. 2C). At the wellsite, the operator renoves the shipping cap
fromlower notor 61 and suspends it vertically above the well, such as by a
wor kover rig. The oil previously filled in | ower nmotor 61 nmay extend
conpletely to the upper edge of flange 66 of |ower notor head 63. The
operator th opens er. port 27, picks, up upper notor 11 wi e rig and
suspends it Therpriatar ftjf%%a%%‘\f@nvm Sk 608 {noY BRER) 10| YZREFmBET 3\}] 1 {fﬂlﬁ M ally
be spaced a short distance above upper notor head 63. The operator w ||
open vebfdons conventionallynprahe hpsedpotishown)rpfdhe sral sgctipn mayd\are a et ROEFIMIBur ed
to upper notor base 15, which causes any oil in central cavity 37 to |eak
out. Chiecientypiryd7 RHigwil).| Ifr sopshiensapieareckduecast deseritedf above cafld priphgv&ld AFi g.
1), blocking any flow downward through conmuni cati on passage 43. The
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| ower head 63, as shown in Figure 1. The operator secures the fasteners to
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While the invention has been shown in only one of its forms, it should be apparent to

those skilled in the art that it is not so limited but is susceptible to various changes without

departing from the scope of the invention.



Preferably, this procedure is done by punping oil into | ower head port 78
(Fig. 2B) until oil begins to flow out upper notor upper port 27 (Fig. 2A).
The operator |lowers the connected notors 11, 61 and places a plug in upper
port 27. -7 The operator then will connect the seal section (not shown) to
upper notor 11. This may be done conventionally, or the base (not shown) of
the seal section nay have a vent port simlar to vent port 47 (Fig. 1). If
so, the s%ﬂﬁﬁﬁﬁocedure as descri bed above could be followed. A punp (not
shown) wi | gonnected to the seal section in a conventional manner. The
invention has significant advantages. The inclusion of a vent port for the
shaft cerlt rAimeskod eficongectingtapders uppar gns loves subish pe glegiricalsybmersible pinte

easily displaced. This procedure nay obviate vacuumfilling of tandem
not or s at assembly thesipper subtheving ladmseathat inerooecdcesdvittog beadenf the 1l8wer shbpgpclvacuum
filling of tandem notors at the wellsite saves rig tinme and avoi ds

di ffi cul tiofshe sabchavinggdrive shaft ebithlal sphicisend it hextdsiveth th epline@Rndasthbeen shown
inonly one of its fornms, it should be apparent to those skilled in the art
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departing fromthe scope of the invention. -8 CLAIMS: 1. A nethod of

asombl v, TR ey s e e P ot s wi th a head of ¢ he
| ower sub, e(%? Broviding a vent port extending from the central cavity to an exterior of the base of
the upper sub;
(b) introducing a quantity of oil into each of the subs; then
(c) lowering the upper sub downward into engagement with the lower sub and opening

the vent port, which causes oil in the upper sub to flow downward and into the central cavity

to displace any air trapped therein out the vent port.

2. The method according to claim 1, further comprising after step (c):

closing the vent port and topping up the oil in the upper sub.

3. The method according to claim 1, further comprising:

providing a communication passage through the base that is separated from the central
cavity; and wherein

step (¢) comprises flowing the oil downward through the communication passage into

the head of the lower sub and back upward into the central cavity.



of the subs having a drive shaft with a splined end that mates with the
splined end of the other drive shaft, the base of the upper sub having a
central cavity surrounding the splined end of the drive shaft of the upper
sub, the method conprising: (a) providing a vent port extending fromthe
central cavity to an exterior of the base of the upper sub; (b) introducing
a quantity of oil into each of the subs; then (c) |lowering the upper sub
downward into engagenent with the | ower sub and opening the vent port,

whi ch caudeshsimethad acperdingge elagn B, whereinstordo)\aemprigesiselating the vers ped fiorml
cavity to displace any air trapped therein out the vent port. 2. The nethod
accor di ng thecammunisationfpassageer conprising after step (c¢): closing the vent
port and topping up the oil in the upper sub. 3. The nethod according to
claim1, further conprising: providing a comruni cati on passage through the
base that is separated fromthe central cavity; and wherein step (c)

conpri ses s IMinfghdd R csdingdo WA BAftREQaPrisiAg prRMEUNHeat | A%k Ragsage into
the head of the |ower sub and back upward int6 the central cavity. -9 4. The
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further CHPHek Vv eliu"%gﬁlg'tg:aﬁy %Bgncirlfg \\{rﬁfl:nvt%e loari]seto?ﬁw upper sub engages the head of

the lower sub.

6. The method according to claim 1, further comprising after step (c):
closing the vent port and pumping oil up into the upper sub through a port separate from the

vent port to replenish oil leaked from the upper sub in step (c).

7. A method of connecting tandem upper and lower motors of an electrical submersible pump
assembly, the upper motor having a base that interconnects with a head of the lower motor,
each of the motors having a drive shaft, the drive shafts having mating splined ends, the base
of the upper motor having a central cavity containing one of the splined ends of the drive
shaft of the upper motor, the central cavity having a closed upper end and open lower end,
the base of the upper motor having a communication passage separated from the central
cavity, the method comprising:

(a) providing a vent port in the base of the upper motor extending from an exterior of the
base of the upper motor to the central cavity;

(b) substantially filling the motors separately with oil; then
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comuni cati on passage to restrict downward flow of oil through the

conmuni cati on passage, the check valve automatically openi ng when the base
of the upper sub engages the head of the |ower sub. 6. The nethod according
to claim1, further conprising after step (c): closing the vent port and
punping oil up into the upper sub through a port separate fromthe vent
port to replenish oil | eaked fromthe upper sub in step (c). 7. A nethod of
connecti ng tanden1(Pper and lower notqrs of an electrical submersible punp
assenbly, th&) spperdingths uppenmeter abonathe leweimetas diddhnesetral cavity fagingead of
the lower nmotor, each of the notors having a drive shaft, the drive shafts
havi ng natdongweys, which canges any pié withisethe WHWE@VUE e flovrsub thenehyi leaying @it r al
cavity containing one of the splined ends of the drive shaft of the upper
nmotor, thepogkattral cavity having a cl osed upper end and open | ower end, the
base of the upper notor having a communi cation passage separated fromthe

central  cav{d) ypedifetheetNqdricadPew&ingdhe bap opthe\ipgérigotar sed thefead of the t he
base of the upper notor extending froman exterior of the base of the upper

ot or t o t15ReGRAbE %laus‘ﬁ?g"éll ¥ fldPdover 8 aidudlchdod pdstdgBGronli@ie %F&rﬁot&%ar ately
with oil; then -70 suspendi ng the upper notor above the | ower notor,

with the g fa&ﬁ@%enﬁg\vaaw%l}ﬁ&agﬁdlsﬂgyﬂgﬁ@qu S0l ByGALIER pRvGh | i the

central cavity ere eavl g an alr

(e) closing the vent port and introducing more oil into the upper motor to replace oil

drained during steps (c) and (d).

8. The method according to claim 7, wherein step (a) comprises separating the vent port

from the communication passage.

9. The method according to claim 7, wherein in step (d), the oil displacing the air pocket
flows downward and out of the communication passage, then up into the central cavity from

the open lower end of the central cavity.

10. An electrical submersible pump assembly, comprising:

an upper sub that has a base on a lower end that connects to a head of a lower sub;

a rotatable upper shaft within the upper sub, the upper shaft having a splined lower end
located within a central cavity of the base, the central cavity having a closed upper end and

an open lower end;
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(d) opening the vent port and |owering the base of the upper notor onto the
head of the |ower notor, causing oil to fl ow down the conmuni cati on passage
fromthe upper notor and into the central cavity, thereby displacing the
air pocket out the vent port; then (e) closing the vent port and introducing
nore oil into the upper notor to replace oil drained during steps (c) and
(d). 8. The nmethod according to claim7, wherein step (a) conprises
separating the vent, £prt fromthe comuni cation F%S age. 9. The t hod
accor di ng t o® (ITAPHRIGAORDABER eX PR ARG A uPpgsEndpl thaiags ta dilewgerieRd ohihe pocket
fl ows downward and out of the communication passage, then up into the
central c&psasgraraigiiom the confeal cpdide thespmmynicatien pasprge aflowingi ailyin thepippan

el ectrical subnersible punp assenbly, conprising: an upper sub that has a
base on a shioweronemehitateawith oil e tedower sab whenl intdrcennecedsrandub; a rot at abl e
upper shaft within the upper sub, the upper shaft having a splined | ower end
| ocat ed W t ha closabbeveht pdrt @asmding Bdmtlitecchrseavithe mertarial pardivh bfthBdideng a

cl osed upper end and an open |lower end; -11 a communi cation passage

ext endi ng thd QiR pért BERE EpaBEPifroh thOhaEcdtdn Padsaie wheRsh Rherd fhe sutiase separate
fromthe central cavity, the communication passage allowing oil in the upper

sub to conphfakfed%hd thegjehtg&dt}t %d%ﬂec!ﬁ%w% th%lﬁg WGP bRk Q&R ESHtnidfigh @
cl osabl e vent port extendin romthe centr P cavity to an exterior portion
of the ba%?lSsage and up the open lower end of the central cavity to dispel any trapped air out the vent

port.

11. The pump assembly according to claim 10, wherein the vent port joins the central cavity

adjacent the closed upper end of the central cavity.

12. The pump assembly according to claim 10, further comprising a threaded plug for

opening and closing the vent port.

13. The pump assembly according to claim 10, further comprising:

means for closing the communication passage until the subs engage each other.

14. The pump assembly according to claim 10, wherein the upper and lower subs comprise

upper and lower electrical motors.

15. The pump assembly according to claim 10, wherein the closed upper end of the central

cavity is defined by a lower end of a bushing surrounding the shaft.
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the vent port being spaced fromthe communi cati on passage, wherein when the
subs are interconnected and the vent port opened, oil in the upper sub

fl ows down the conmunicati on passage and up the open | ower end of the
central cavity to dispel any trapped air out the vent port. 11. The punp
assenbly according to claim 10, wherein the vent port joins the central
cavity adjacent the closed upper end of the central cavity. 12. The punp
assenbly according to claim10, further conprising a threaded plug for
opening and closing the vent port. 13. The punp assenbly according to claim
10, further conprising: nmeans for closing the communication passage until

t he subs englyelheaquimporskembly aacording togalaim hederdit'y according to cl ai m 10,
wherein the upper and | ower subs conprise wupper and | ower electrical
notors. 15. fhhdepiofphalesembibyhaaanopghread surahdédbylOflangecarel wherdie cl osed
upper end of the central cavity is defined by a | ower end of a bushing

surroundi ng hbéovediahd of thé 2erdtfal ci iPsHHBePEDOE He)ppercead &if (@ Head 6f thE MBvidr
wherein: the head of the |Iower sub has an upper end surrounded by a flange,

and wher eisﬂbWﬂ@n{h@‘ﬁ? er2Rd 180erlsh6s £6BSdmRbef Bty i S Spaced above the upper
end of the head of e lower sub when the upper and | ower subs are

connected together. -13
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