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This invention relates to bore hole pump equip-
ments in which the pump and motor for driving
the pump are arranged in close association for
introduction into the bore hole in such manner

» that the motor is immersed, together with the
pump, in the liquid to be raised.

The invention has among its objects so to con-
struet the motor casing that the closure may ke
effected in a simple manner which, while being
liguid-tight, permits the ready removal of the
upper bearing and the rotor for inspection or
repair; to provide a construction of motor per-
mitting the utilization to the full of the available
diameter of the motor casing; to provide for the
adequate and effective cooling of the parts of the
motor, and generally to provide an improved con-
struction of motor.

The invention consists in providing the motor
with a tubular casing in which the stator is se-
., cured in position and in supporting the shaft of
" the rotor in bearings disposed in housings carried
by bearing members which extend as partitions
across the casing, the bearings being confined
within the housings by the closure members that
are applied upon the bearing members.

According to the invention the casing of the
motor may be provided near the upper end with
an inwardly directed flange which serves as a
seating for the upper clesure member of the cas-
_ing and forms a positioning member for the

stator jacket, which is introduced from the lower

end of the casing and retained in the adjusted
position by the lower bearing member,

According to the invention, moreover, the up-

-5 Per bearing member may be adapted to rest upon

the inwardly directed flange at the upper end of
the motor casing and to be retained in its position
hy the closure member.
According to the invention, moreover, the lower
. bearing member may slidably fit within the lower
end of the motor casing, or be keyed therein, and
may be retained in position by an inwardly di-
rected flange of the air chamber or other part of
the pump equipment that is immediately below

.5 the motor casing and to which is secured an out-

" wardly directed flange provided at the lower end
of the motor casing.

According to the invention, also, the stator

jacket may be positicned between the inwardly

5 directed flange at the upper end of the motor

casing and the bearing member at the lower end
of the casing by distance members fitting to the
wall of the casing and provided as annular ele-
ments, which may be formed in a plurality of

55 sections.

(CL. 171—252)

According to the invention, also for the purpose
of assisting the cooling of the conductors of the
motor and more especially of the stator, the ends
of the latter conductors, which project from the
laminations or boedy of the stator, may be posi-
tioned between parts of the upper and lower bear-
ing members and the distance members of the
stator jacket or equivalent fitting members, which
parts and members are of metal and of massive
form and fit as closely as possible about the said
ends of the stator conductors.

According to the invention, also, the casing is
provided to receive above the upper closure mem-
ber a lifting member to which lifting tackle may
be coupled, and space is advantageously provided
petween the closure member and the lifting mem-
ber through which liquid may flow in contact with
the closure member, thus assisting in the cooling
of the motor.

According to the invention, moreover, the hear-
ing membpers may be protected against the entry
of liquid at the junction surfaces by packed joints.

According to the invention, moreover, the upper
bearing member may embody a casing or housing
for ball or roller bearings, which casing or hous-
ing is provided with a closure member of a form
serving to secure the bearing member in position
within the motor casing, the joint between the
motor casing and the closure member being
packed by metal packing, such as lead, or by flex-
ible resilient packing, such as rubber.

According to the invention, moreover, the clo-
sure member may be maintained in position with-
in the motor casing by means of a lifting cap
which in turn is clamped in position by means of
an annular member adapted to be secured to the
motor casing and to maintain the lifting cap in a
position seated upon the closure member.

According to the invention, moreover, where
the joint between the closure member and the
motor casing is packed by resilient packing, a
gland ring may be provided to apply pressure
upon such packing, and such gland ring may re-
ceive pressure by way of the annular member.
Thus, the annular member may be provided with
means such as screwed pins which bear upon the
gland ring and may be adjusted from the exterior
for the purpose of applying pressure upon the
gland ring. Such screwed pins may be disposed
parallel with the axis of the pump equipment and
bear directly upon the gland ring, or they may be
set at right angles or some other convenient angle
to the axis and may bear upon inclined seatings
formed upon the gland ring or upon a pressure
member applied to the said gland ring.
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According to the invention, moreover, the
closure member is advantageously provided with
a terminal chamber for the reception of a ter-
minal housing or box fitted to the supply cable
carrying the leads by which the current, supply to
the motor is effected, such terminal housing being
pbacked in the terminal chamber to form a liquid-
tight joint.

According to the invention, moreover, the ter-
minal housing of the cable is advantageously
provided with a terminal piate or block carrying
terminals to which the cable leads are connected,
the said terminals extending outwardly for en-
gagement with corresponding terminals provided
upon the bearing member and connected into the
motor circuit. The said terminals may take the
form of plug and socket terminals, one member
of which is provided upon the block or plate of
the terminal housing and the cther member upon
the bearing member.

According to the invention, moreover, the
lower bearing member is also provided with a
housing for the reception of ball or roller bearings
by which the stator shaft may be carried, such
housing being provided with a closure member
of a form serving to determine the position of
the ball or rolier bearings within the housing of
the bearing member. The housing may be closed
at the lower end and be provided to receive the
closure plate at the upper end, but it is preferred
to provide the housing open at the lower end at
which the closure plate is applied.

According to the iuvention, moreover, the
lower bearing member may be provided to en-
gage, as by means of a screw thread, the wall
of the motor casing and similarly to engage a
flange member applied at the end of the motor
casing, whereby connection may be made with
the casing of the air chamber or pump or with
an intervening distance member, but the lower
bearing member may be provided to fit within the
motor casing and to be maintained in position
by means of a flange member extending inwardly
of the motor casing and secured thereto or pro-
vided to form part of the casing of the air cham-
ber or pump.

According to the invention, moreover, the con-
nection between the lower end of the motor cas-
ing and the casing of the air chamber or pump is
effected by providing one of the contacting sur-
faces with a rib which is received into a corre-
sponding channel or recess formed in the second
contacting surface in such manner as to afford
a clearance space in which packing material
may be introduced under pressure. For this pur-
pose the contacting surfaces are held in engage-
ment by means of screw or like engaging pins or
bolts by which the contacting surfaces may be
drawn closely into contact with the rib entering
the recess and causing the extrusion of some of
the packing material hetween the contacting
faces.

According to the invention, moreover, the heads
of the screw pins or bolts may themselves be
received into recesses formed in the part through
which they are introduced, and such recesses
may be adapted also to receive packing material
which is compressed by means of plugs applied
for the closure of the said recesses.

According to the invention, moreover, the con-
tacting surfaces may be provided respectively
upon annular flange members mounted upon the
lower end of the motor casing and upon the
upper-end of the air chamber casing. The said
flange members may be so provided that the

2,085,998

flange member for the motor casing extends in-
wardly and is retained in position partly by the
lower bearing member which is screwed or other-
wise caused to engage both with the casing of
the motor and with the flange member which
may also be secured to the motor casing by weld-
ing; or the bearing member may be received
wholly into the casing of the motor and may be
retained therein by the inner portion of the flange
applied to the casing of the air chamber or pump.

According to the invention, moreover, where it
may be desirable to mount the parts of the motor
within an auxiliary jacket adapted to be received
into the casing of the motor, such jacket may be
positioned between the upper and lower bearing
members by means of distance members, and in
such a construction relative rotation of the parts
may be prevented by the stepping or equivalent
formation of the meeting faces of the jacket, the
distance members and the bearing members.

The invention further comprises the features
of construction hereinafter described.

The invention is illustrated by way of example
in the accompanying drawings which illustrate
several constructions of motor casing and the
parts contained therein according to the inven-
tion.

Figure 1 is a longitudinal section of a motor
according to the invention.

Figure 2 is a longitudinal section of a modified
construction of motor.

Figure 3 is & longitudinal section of a further
modification of construction of the motor.

Figure 4 is a detailed cross-section taken
through the terminal box of the construction
represented in Figure 3.

Figure 5 is a longitudinal section of a further
construction of motor.

Figure 6 is a sectional elevation of a lowering
and hoisting coupling for use with the pump
equipment provided according to the invention.

Figure 7 is a plan view of a pawl member of
the coupling shown in Figure 6.

Figures 8, 9 and 10 are longitudinal sections of
further medifications of construction of the mo-
tor according to the invention.

Figure 10A is a detail sectional view, to an
enlarged scale, of a stuffing box or gland for the
upper end of the cable fitted to the equipment
shown in Figure 10.

In carrying the invention into effect accord-
ing to the construction represented in Figure 1
of the accompanying drawings, the motor casing
comprises a length of tubing | internally screw-

threaded at the upper end for engagement with Iefy

a screw thread formed on the outer periphery of
a flange ring 2 of a substantially L-shaped cross.
section, of which one limb of rectancular cross-
section extends radially inwards with reference
to the casing to serve as the flange and of which
the other limb, the outer surface of which is pro-
vided with the screw-thread, extends upwardly
beyond the end of the casing for a purpose here-
inafter described and is provided on the inner
face of a shouldered form also for a purpose to
be hereinafter described. The flange portion of
the flange ring 2 is provided on the upper surface
with a shallow rib 3 of rectangular cross-section
extending throughout the length.

At the lower end the outer periphery of the
casing is secrew-threaded for engagement with a
screw thread provided on the inner periphery of
a flange ring 4 adapted to extend outwardly from
the casing. Such flange ring is provided in the
lower face with a shallow channel § of rectangu-
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lar cross-section and in the upper face is formed
with a plurality of circular recesses § which at
the bottom are bored to form clearance holes for
bolts T which are passed downwardly through
the said holes so that the screw threaded por-
tions are positioned at the middle of the cross-
section of the annular channe! 5. Each circular
recess 6 has the upper part of the wall screw-
threaded for the reception of a closing plug 8
adapted to conceal the head of the bolt T which
is sunk into the recess 6. The purpose of this
construction will be hereinafter described.

The stator 9 of the motor is formed upon a
tubuiar jacket 18 adapted slidably to fit within
the tubular casing i of the motor and to be keyed
thereto in any suitable manner to prevent rela-
tive rotation. The annular laminations of the
stator are confined in position upon the jacket
by means of a rib {1 formed peripherally upon
the inner surface of the jacket and by upper and
lower retaining rings §2, the lower of which bears
upon the said rib {f, while the upper is received
into an annular groove or channel formed in the
stator jacket near the upper end. The conduc-
tors 13 of the stator project upwardly and down-
wardly bheyond the respective ends of the stator
jacket. The latter is positioned within the motor
casing by means of annular distance members (4,
{5, the upper of which is of a substantially L-
shaped cross-sechicn and is adapted to hear with
the one limb upon the under face of the flange
ring 2 at the upper end of the casing [ and has
the second limb lying along the wall of the motor
casing to form an abutment against which the
stator jacket is received. The distance member
is of massive formation and the cross-section is
such that the inner surface follows closely around
the outer side and the end face of the nrejecting
conductors 13 so that the air space on the outer
side of the said ccnductors and at the ends
thereof is reduced to a minimum. At the lower
end the distance member {5 is of a construction
sukstantially similar to that of the upper dis-
tance member {4 and it is disposed hetween the
lower end of the stator jacket and the lower bear-
ing member {6 which is slidably positioned with-
in the lower end of the motor casing and rests
upon the inwardly projecting porticn of a flange
member {7 provided at the upper end of the
casing of the air chamber {8 or other part of
the pump equipment disposed immediately be-
low the motor. The said flange member {7 af-
fords o means of connection between the motor
casing and the said air chamber or other part.
For the purpose the upper surface of the flange
is provided with a shallow rib {9 of rectangular
cross-section adapted to fit within the shallow
channel 5 of the flange ring & at the lower end
of the motor casing 1, and the bolts T which are
received into the recesses & of the flange ring of
the motor casing are adapted o engage screw-
threaded holes bored into the flange {7 of the
air charmber or other part of the pump equin-
ment, which holes are positioned on the middle
line of the said shallow rib t9. The recesgses 6
in the flange ring 4 may receive bitumen or like
filling material in which the heads of the bolts
1 are immersed or embedded and the closing
plugs 8 may be screwed down to the extent neces-
sary to compact the filling and secure a liquid-
tight joint, The plugs may, however, be pro-
vided with conical or like recesses in the lower
ends and with screw-threaded holes extending
axially to the upper surface, which holes are

3
adapted to receive screws 28 by which also pres-
sure may be applied upon the filiing material
within the recess. Similarly, the annular chan-
nel § in the flange ring and the annuilar rib {8 on
the flange member {7 may be of difierent depths
in order to provide a clearance space in which
also bitumen or like filling material may be intro-
duced.

The shaft 21 of the rotor 22 of the mgotor is
carried at the upper and lower ends in ball bear-
ings 23, 24 positicned within the corresponding
bearing members. For this purpose the bearing
member at the lower end is provided as an annu-
lus comprising two cylindrical portions 28, 28
having an intermediate annular or disc-like con-
necting plate {8. The outer cylindrical portion
25 of the bearing member affords the means for
determining the position of the lower distance
member {5 and constitutes that part of the bear-

ing member which is confined in position by the =

flange i7 of the air chamber {8 or other part of
the pump equipment dispesed immediately below
the motor. The second inner cylindrical portion
26 of the hearing member is adapted to extend
on the inner side of the projecting conductors
{8 of the stator and to lie with its outer surface
in close proximity to the said conductors, the
said evlindrical portion being of massive forma-
tion in order to assist in the cooling af the
motor.

For the ready fitting of the lower ball bearing
there is provided a cylindrical sleeve or bush 27
tc fit within the inner cylindrical portion 8 of
the lower bearing member, its position heing de-
termined by an outwardly extending peripheral
rim at the lower end which is received in a seat-
ing in the btearing member. At the inner end
the said bush or sleeve 27 is provided with an
inwardly directed flange, the inner periphery of
which lies in close proximity to the outer surface
of a looge collar or sleeve 28 provided upon the
motor shaft 21 and confined in the upward direc-
tion by a collar 28 integrally formed upon the
said shaft. The bush or sleeve is provided at a
poszition immediately below the inwardly directed
flange with a seating upon which the outer race
of the ball or roller bearing 28 may be received,
the seating being at such position as to lie in
the same plane transverse to the motcr shait as
the lower end of the loose sleeve or collar 28 upon
the shait, the said end of the loose sleeve or collar
23 serving tc determine the position of the com-
plamentary race of the ball or rcller bearing 23
carried by the shaft. The said race is confined
in its position by means of a sleeve 38 screw-
threaded at its inner periphery to engage a screw
thread provided upon the shaft 2!{, while the outer
race is maintained in position within the bush
cr sleeve 27 by means of a closing cup 3{ provided
with an outwardly directed fiange at the lower
cnd adapted to bear upon the lower face of the
disc-like portion {8 of the bearing member and
upon the lower end cf the sleeve or bush 27, The
closing cup 8/ is secured in position by such means
as screws or bolis applied through the flange and
engaging the bearing member. The said clos-
ing cup is provided at a position intermsdiate
its length with an inwardly directed flange §2
having at the inner periphery an upwardly di-
rected cvlindrical wall adapted to lie in close
proximity to the shaft 2{ with its outer face in
sliding contact with the inner face of a cylindri-

al skirt provided upcn the screwed-retaining
sleeve 30 of the inner race of the ball or roller
bearing 23.
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The shaft 2f extends upwardly to the extent
such that the upper end projects beyond the upper
end of the stator and the shaft is adapted to re-
ceive the body of the rotor 2% in the form of an-
nular laminations confined between retaining
rings suitably held together as by bolts or rivets,
the body of the rotor being seated at the lower end
upon the integral collar 29 of the shaft and be-
ing prevented from rotation relatively to the
10 shafi by means of a key or keys or other suitable

means. For the support of the shaft at the upper

end the corresponding bearing member 33 is pro-

vided as a substantially cylindrical body of

massive form formed with a shoulder or out-
15 wardly extending flange at the upper end to fit
over the inner periphery of the flange ring 2 ap-
plied to the motor casing {. The outer periphery
of the cylindrical portion of the bearing member
is adapted closely to follow the line or surface
formed by the inner edges of the projecting ends
of the conductors 13 of the stator, and at the
lower end the cylindrical portion of the bearing
membper follows closely the outline of the ex-
tremities of the conductors of the rotor and the
connecting ring thereof. At the exireme lower
end the bearing mamber 33 is provided with an
inwardly directed flange which ab the inner pe~
riphery has an upwardly extending cylindrical
wall 34 adapted to lie in close proximity or in
<0 sliding contact with a portion of the projecting
end of the shaft 21. The inner periphery of the
bearing member is provided at a short distance
from the lower end with a seating for the recep-
tion of the cuter race of the ball or roller bearing
24, the inner race of which is seated upon g ring
2§ of L-shaped cross-section, the inwardiy di-
rected portion of which is adapted to rest upon a
shoulder formed by a reduction in the dgiameter
cf the shaft 21 at this particular position. The
40 cylindrical portion of the ring 35 of I.-shaped
cross-section is adapied to lie with its inner sur-
face in sliding contact with the outer surface of
the cylindrical wall 84 of the bearing member.
The cuter race of the ball or roller bearing 24 is
maintained in position by means of a bush or
sieeve 36 adapted to be received into the bearing
member 33 and provided at its upper end on the
periphery with a shallow flange which ig
:ved In a seating of the bearing membear such
the outer end of the bush or sleeve is flush
with the upper face of the cyiindrical portion of
the bearing member 23. The bush or sleeve 3§
is advantageously provided with an Inwardly di-
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d flange at the upper end. The inner race

55 O the ball or roller bearing 24 is maintained in

position by means of a nut 37 and lock nut 38

adapted to be received upon the serew-threaded
extremity of the shaft 21,

For constraining the upper bearing member

60 32 in position together with the sleeve or bush 26

which retains the outer race of the hall or roller

bearing 24, theve is provided a closing plate or

disc §8 adapted to rest for the major portion of

its area upon the upper surface of the bearing

653 member 33 and upon the upper end of the sleeve

or bush 2§. Af the periphery the said closing

plate or disc is provided with a downwardly pro-

Jecting rib or flange &8 of massive form adapted

to fit around the outer periphery of the flange at

70 the upper end of the hearing member 33, and in

the lower face the said rib or flange is provided

with a shallow recess of rectangular cross-sec-

tion which is adapted to receive the shallow an-

nular rib 3 provided upon the flange ring 2 of the

75 motor casing. The closed plate or disc 39 is se-
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cured to the said flange ring 2 in the manner simi-
lar to that described with reference to the fit-
ting of the flange ring 4 at the lower end of the
motor casing to the flange ring (7 at the upper
end of the air chamber {8 or over part of the
pump equipment immediately below the motor,
that is to say, the upper surface of the closing
plate or disc 39 is formed with a plurality of
spaced cylindrical recesses having at the bottom
clearance holes for the reception of the stems of
bolts 41 adapted to engage screw-threaded holes
provided in the flange ring 2 at the upper end of
the motor casing, at the middle of the annular rib
3. The heads of the bolts are received into the

said recesses and the recesses are closed by means |

of screw-threaded plugs £2 which serve for the
purpose of applying pressure io bizuminous or
other filling material introduced into the recesses
to form water-tight joints arcund the bolt heads.
imilar bituminous filling material may be ap-
piled in a clearance space provided hetween the
annular rib 3 of the flange ring 2 at the upper end
of the motor casing and the bottom of the annu-
lar recess in the flange of the closing plate or disc.
The cuter periphery of the closing plate or disc
2§ is for the greater part provided of a diameter
o form between it and the upwardly extending
porticn of the flange ring 2 an annular space
which may be packed with blue lead to form a
metallic joint. This joint may extend to the
surface of the flange ring 2 between the shoul-
dered portion of the inner face of the upwardly
extending part of the flange ring and a portion of
increased diameter of the closing plate or dise
immediately adjacent the fiange ring.

Air ducts are advantageously formed between
the motor casing, the stator jacket, the distance
membpers and the outer cylindrical portion of the
bearing member. For this purpcose the motor
casing or the other parts referred to may be
grooved or channeiled on their outer peripheries,
as at 43, and at the upper end the ducts may com-
municate with the interior of the casing by way
of passages 4 formed between the upper fiange
ring and the upper distance member, cr alterna-
tively in the body of the distance member, while
at the lower end the ducts may continue through
the flange of the air chamber or cther part of
the pump equipmen’$ immediately below the mo-
tor.
ings there may be provided lubricating boxes 45,
45 respectively upon the upper face of the clos-
ing plate or disc 33 and at a suitable position on
the cuter periphery of the motor casing immedi-
ately adjacent the lower flange ring 4. Such
boxes may comprise cylindrical fistings adapted
to receive at the ocuter ends screw-threaded plugs
which carry valves or like closure members for
lubricating passages 47, 48 formed, at the upper
end, through the closing plate and the bush or
sleeve provided within the bearing member and,
at the lower end, through the motor casing, the
disc-like portion {6 of the bearing member ang in
the joint formed between the inner cylindrical
portion of the bearing member and the sleeve
or bush therein 2%, or alternatively formed in the
said sleeve or hush. It will be understood that
in order to ensure the effective functioning of the
air ducts and lubricating passages it is necessary
that the various parts of the motor and the casing
shall be adapted to be assembled in fixed relation,
Thus, the parts may engage one with another in
definite positions determined by locating pins,
such as 49, or other suitable means of ensuring
the desired and correct relation.

P,

Similarly, for the lubrication of the bear- 5
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The part of the cylindrical portion of the flange
ring 2 at the upper end of the motor casing which
extends beyond the extremity of the motor cas-
ing | is adapted to Teceive a cylindrical element
58 having screw-threads in the inuer periphery
respectively sbove and below a shallow inwardly
directed flange 5 of considerable depth. The
cylindrieal element B8 is thus screwed upen the
upper end of ths flange ring 2 until the lower
end of its flange abuts against the upper end of
the said upwardly extending portion of the flange
ring. The screw thread in the upper portion of
the said element serves for the reception of a lift-
ing membker comprising a eylindrical portion 52
serew-threaded on the periphery and adapted to
be received into the said element and to 4% at
the lower end upon the upper end of the flange
of the said element, a disc-like member 53 at the
upper end, and a centrally disposed unwardly ex-
tending bush 54 screw-threaded on the inner
periphery for the reception of a screw-threaded
stem at the lower end of g lifting head 55. The
lifting member may conveniently be provided of
separate parts which are engaged one with an-
other by means of screw-threads and welded
joints and may be strengthened where desirable
by meens of radial web plates. The said cyiin-
drical element 58 or the disc of the lifting mem-
ber may be perforated as at 56 for the admission
of liquid from the exterior to the space akove
the closing plate or disc 89 of the motor casing
g0 that the liquid may thus serve to assist in the
c¢ooling of the motor,

The supply of current to the motor is efiected
by way of a cable 57 which is connected to a cable
box provided upon the lifting member. This con-
veniently comprises a base portion in the form
of a bhase plate with an upstanding cylindrical
socket screw-threaded on the inner periphery, and
a metal cylinder 58 closed at the lower end
except for an upwardly coned opening at the
centre and screw-threaded on the outer periphery
to engage the screw thread of the sccket. The
cable 57, which is carried downwardly and into
the upper end of the cylinder before referred to,
is provided with a constraining wire 60 which is
extended downwardly through the opening in the
bottom of the cylinder 59 and is riveted into a con-
ieal plug 61 adapted to fit in the conical opening
of the lower end of the cylinder 53. The upper
end of the cylinder is closed by a cap 62 fitting
closely around the cable and having a cylindrical
skirt at the outer edge which is screw-threaded
cn the inner periphery to engage a screw thread
upon & portion of the cylinder 88 at the upper
end which is of reduced diameter. The upper
end of the cylinder, together with the closing
cap and cable are adventageously enveloped in
o rubber sleeve 83 estending downwardly along
the wall of the cylinder 59 for a considerable dis-
tance. The conductors of the cable are diverted
outwardly frem the cylinder through an inclined
opening in the wall in which is welded or other-
wise secured a tube 82 extending downwardly atb
the exterior of the motor casing and adapted to
receive and protect the conductors. At the lower
end the said tube is advantageously received into
a bore provided in the flange 4 at the upper end
of the air chamber or other part of the pump
equivment immediately below the motor, and the
conductors are there coupled by suitable coupling
members 55 to the leads from the stator which
extend downwardly through the middle portion
i& of the lower bearing member. It will be
understood that the conductors may be provided

5

in a single tube 64 and distributed as required
within the lower end of the casing or within the
air chamber, or there may be provided distinct
tubes for each conductor leading directly to a
position adjacent the point of connection to the
raotor.
connections may be made otherwise than as here-
inbefore indicated. Thus, a connection may be
made of the tube bearing the conductor or con-
ductors through the flange of the motor casing
in such manner as to confile the conductors and
the leads exterior to the air chamber. It will
further be understood that the entry of the tube
hearing the conductor or conductors may be made
by way of stuffing boxzes or the like adapted to
ensure against the entry of liquid; or alterna-
tively the tubes mav he welded or otherwise se-
curely jointed to the imotor casing, the flange ring
or some other part of the motor.

It will further be understood that the joints
between such parts as the flange rings and the
tubular casing itself may be welded. Similarly,
o welded jsint may be provided between the
flange ring at the upper end and the cylindrical
element which receives the lifting member.

Tn the consiruction of pump eguipment repre-
sented in Figure 2, the motor casing | is pro-
vided as a length of tube adapted directly to re-
ceive the laminations of the stator 8§ in fixed
position between split positioning members {2
ilet into grooves in the wall of the tube. The lami-
nations are also keyed longitudinally of the cas-~
ing. The shaft 21 of the rotor is carried in ball
bearings 28, 24 by bearing members provided in
the casing above and below the stator. The upper
bearing member 45 has a cylindrical fiange §7
and is received upon a shoulder formed in the
casing { of the motor and is provided with a cen-
tral downwardly or inwardly directed cylindrical
sleeve 88, which at the lower end is formed with
an inwardly directed portion carrying a cylindri-
cal flange 84 adapted to form a bearing surface
or guide for the rotor shaft 21. The said sleeve
88 is provided with a shoulder upon which is
received the outer race of the ball bearing 24
surrounding the shaft, the inner race of the
ball bearing being seated upon an snnular dis-
tance or packing element 35 of angular cross-
section having a cylindrical flange which slid-
ably fits over the flange 8. The inner race of
the ball bearing is maintained in position by
means of a nut 87 and lock nut 38 screwed upon
the shaft, while the outer race of the ball bear-
ing 24 is maintained in position upon the shoul-
der of the cylindrical sleeve 38 by a disc-like
closure merber 68 fitting upon the bearing mem-
ber 65 and provided with an outer cylindrical
flange 18 closely fitting the interior surface of
the flange 67 of the bearing member §6. The
cylindrical flange 78 of the closure member is
provided with a peripheral rib 71 at about the
middle of the depth adapted to seat upon the
upper end of the cylindrical flange §T7 of the
bearing member 68 and to fit within the casing
of the motor. 'The annular space left above
the rib 71 is adapted to receive lead caulking
or other suitable packing 72, such as a rubber
or like packing, adapted to provide a liguid-tight
fit under the conditions of service. At the upper
end of the cylindrical flange 78 of the closure
member there is provided an inwardly directed
flange 73 which is supported from the body of the
closure member by web members provided at
intervals. 'The said flange serves to receive rest-
ing thereon a lifting cap 74 of conical form fitted

14 will further be understcod that the-
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with g lifting stud 55. Such lifting cap is provided
at the lower end with a cylindrical portion 7%
which is adapted to engage an annular locking
member 715 in the form of a cylindrical body
screwed on the periphery to engage a screw-
thread provided on the interior surface of the
motor casing 1, the said locking member having
& central opening through which the conical lift-
ing cap T4 projects and the inner periphery of the
lecking member being recessed on the under face
at 17 to form a seating for the upper edge of
the cylindrical portion 75 of the lifting cap.
Thus, by the screwing down of the locking mem-
ber 76 into the motor casing the several paris
forming the closure of the motor casing and for
the support of the bearings of the rotor shaft
are rigidly held in position.

The closure member 69 is provided at a suitable
position with a terminal chamber 78 enclosed by
an upstanding wall formed at an intermediate
position on the interior with a shoulder 719 for
the reception of a terminal box 83 provided with
an ouistanding or lateral flange to fit upon the
said shoulder and to leave an annular space
around the box into which may bhe introduced
lead caulking or other suitable packing 81. The
closure member 69 is open at the bottom of the
terminal chamber 78 and the bearing member §6
is also open in a corresponding position, a seating
being formed between the two parts for the recep-
tion of an insulating block or plate 82 carrying
terminal sockets connected with the windings of
the motor (see also Figures 3 and 4). The termi-
nal box 80 is also provided with a plate or block
83 of insulating material fitted at the lower end
and supported against projections or lugs 84 pro-
vided upon the wall of the terminal box above
the upper surface of the plate or block 83. The
supply leads 85 are carried in a suitable insulated
cable 86 and are connected to plug terminals
carried in the said insulating plate 83. The cable
is also provided with a steel wire 871 to relieve
the supply leads of tension, and such wire is
anchored to the plate or block 83. The terminal
box is provided with an upwardly extending sleeve
into which the cable is received, and such sleeve
and the cable are surrounded by a rubber pro-
tective sleeve 88 forming an effective closure
against the ingress of liquid. The cable is main-
tained away from the lifting stud by means of
a bracket 89 supported upon the lifting stud.

At the lower end of the motor casing there is
provided a shoulder or seating for the reception
of the lower bearing member 89 which has a cy-
lindrical flange 9{ at the periphery and an up-
wardly directed conical portion 92 adapted to sup~
port a downwardly extending cylindrical portion
93 carrying at the lower end an inwardly directed
portion 84 which is provided with a cylindrical
flange to form a sliding fit with the rotor shaft
2. The cylindrical portion is formed with a
shoulder to receive the outer race of the roller
bearing 23, while the inner race of the roller bear-
ing is positioned between a sleeve 30 screwed upon
the motor shaft 21 and having a cylindrical por-
tion in sliding contact with the cylindrical flange
of the bearing member 80, the ball race being
positioned by means of a distance ring 28 seated
upon & shoulder 29 of the shaft 2f. The cylin-
drical portion 93 is closed at the upper or inner
end by a disc-like cover plate 95 having a central
opening, the wall of which is in sliding contact
with the distance ring 28, and a cylindrical flangs
to fit the wall of the cylindrical portion of the

2,085,998

bearing member and to confine the outer race of
the roller bearing 23.

For its connection to the casing 18 of the air
chamber the motor casing | is provided with an
outwardly directed flange 4 screwed upon and
welded to the exterior of the motor casing and
provided with an annular recess 5 in the under
face to receive a corresponding annular rib {8 or
projection upon a flange member T similarly
screwed and welded into position upon the air
chamber casing. The said flange has an inner
diameter such that its inner portion bears upon
and maintains in poesifion the cylindrical flange
91 of the lower bearing member 90. The flange

i7 of the air chamber casing is provided with a |

series of screwed studs or bolts T extending
through the annular rib 18 and adapted to be
received in clearance holes provided in the flange
4 of the motor casing, which clearance holes are

provided at the bottom of circular recesses 3 sarv- ¢

ing for the reception of the nuts of the studs T,
such circular recesses being closed by screwed
plugs 8 In making the joint, the annular re-
cess § of the flange 4 of the motor casing is filled

with jointing medium, such as white lead, and :

the flange IT of the air casing is brought into
position. On the tightening up of the nuts upon
the studs 7, the jointing medium is cocrupressed so
that some is forced out between the studs and the

clearance holes leaving a thin layer of jointing 3

medium under considerable pressure at the bot-
tom of the recess. The nut recesses § are then
also filled with jointing medium and the plugs 8
closing the recesses forced down, thus making an

effective joint around the nuts and studs T under

considerakble pressure.

The joint between the air casing and the pump
casing may be similarly formed.

In the construction represented in Figures 3
and 4, while the construction and mounting in
positicn of the upper bearing member, closure
member and other associated parts substantially
follows that hereinbefore described, the lower
bearing member presents differences in detail of
construction and alsc in the manner in which it
is mounted. Thus, the bearing member 26 is pro-
vided with the cylindrical portion 87 extending
upwardly and formed at the upper end with an
inwardly directed flange 98 which is formed with
a cylindrical bearing surface 3% adapted siidably
to fit the distance ring 28 seated on the rotor
shaft against the collar 29 and determining the
position of the inner race of a roller bearing 23
the outer race of which is seated in the cylindri-
cal portion 9T against an annular shculder or
seating positioned towards the upper end of the
said cylindrical portion. The inner race of the
roller bearing is constrained in its position upon
the shaft by the locking ring 30 screwed upcn
the shaft 21 and provided with a downwardly ex-
tending cylindrical skirt or sleeve distanced from
the shaft. The cylindrical portion 91 of the
bearing member 36 is closed by a closure member
{30 of annular form screwed to the lower face of
the bearing member 96 and having a cylindrical
wall 181 adapted to fit within the cylindrical por-
tion 97 of the bearing member 96 and to abut
against the outer race of the roller bearing 23
while at the inner periphery the closure member
{89 is formed with a cylindrical sleeve 102 slidably
fitting between the shaft and the skirt or sleeve
of the locking ring 30.

The bearing member 96 is screw-threaded upon
its outer periphery and is adapted to engage partly

in a shouldered and screw-threaded recess in the »
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rnd. of the motor casing and partly within a
serew-threaded cylindrical wall provided upon the

ﬂl TITRETT OF 4D At Aanse member 193

UL

which s thus applied to and where necessary
5 welded to the motor casing !, and extends over
the under face of the hearing member 88. Such
flange member is secured to a corresponding
fiange member 184 provided upon or formed as
part of the alr casing (8 or pump casing or of a
10 gdistance or coupling member.

In the further modification of construction
represented in Figure 8, the stator 8 of the motor
is mounted within a tubular auxiliary jacket 185
adapted slidably to fit within the tubular casing
15 of the motor which is advantageously formed
with annular bearing surfaces 195 at suitable po-
sitions along the length of the jacket for engage-
ment with corresponding bearing sturfaces upon
the jacket. The jacket islocked against rgtation
20 py keys or the like 1§7. In such construction th?
bearing members 188, (82 are advantageously not
provided to be positioned upon seatings formed in
the motor casing, their position in relation to the
sacket 165 of the stator being determined by dis-
25 tance rings $40, IHi, and for the purpose the
peripheral cylindrical ﬁa‘nges {12, 113 of thei beal“—
ing membpers are directed towards the Jaclfet.
Relative rotation of the several parts is prevented
by stepping the meeting surfaces or edges of t}we
30 jgclet, the distance rings and the bearing mem-

ers, as at 114, )
The closure merunber 15 of the upper bearing
member is advantageously provided with the
cylindrical portion or flange {16 whica is re-
35 ceived intc the cylindrical portion (1T of the
kearing mernber 188 in the form of a separate
cup which is adapted to confine the cuter ball
race of the ball bearing 24 and is maintained in
position by the closure member proper 5. The
closure member further extends directly across
the motor casing and is provided with the
cylindrical wall {18 extending upwardly at a
distance from the wall of the casing ! to form
. an annular space which may be adapted to re-
45 ceive resilient packing §19 such as rubber pack-
ing. The packing is subjected to the pressure of
a gland ring §28 advantageously of angular cross-
section slidably fitted within the motor casing f,
and between the motor casing and the cylindrical
wall 118 of the closure member {15 For the ad-
justment of the pressure of the gland ring upon
the packing, the locking ring 124 is provided to
receive a plurality of adjusting bolts {22 which
~xtend from the exterior through the locking

41

sleeve 128 mounted in position upon the shaft 21,
instead of being a sliding fit upon the shaft.

The closure members of each bearing member
1

are conveniently provided with lquica {ng pas-
sages 128 closed by removable plugs {33 whereby
a grease gun may be applied for the introduction
of lubricant to the bearings. In the case of the
lower bearing member the lubricating passage
may extend by means of a tube to a plugged in-
let 1281 provided in the flange member 132 of the
casing 18 of the air chamber, the pump or a
distance member. Such means of lubricating
the bearings may be provided in any construc-
ticn of the motor.

It will be understood that the invention is not
limited to particular details of comstruction as
hereinbefore described. For example, the form of
the terminal chambers and of the terminal boxes
for use therewith may be modified according to
requirements, and similarly the terminals of the
terminal hox and of the adjacent bearing mem-
ber may take any suitable form. In all construc-
tions of the pump equipment according to the
invenlion it is preferred to provide the lifting
cop with a bracket 89 (Figures 2 and §) by
which the eleciric supply cable 85 may he di-
verted to a position sufficiently far removed firom
the axis of the pump equipment to permit the
cperation of the lowering and lifting tackle.

Such tackle may, as represented in Pigures 6 »

and 7. conveniently comprise a frame member 133
having o central opening of a diameter to pass
over with clearance the knob of the stud &% of the
lifting cap and provided to support upon the
u ¢ swrface pivoted pawls
forked inner ends, when the pawls rest uvon the
freme, extend inwardly sufficiently to engage
under the kncb of the lifting cap. The pawls are
mounted under the action of tension springs {385
which are connected to a second frame member
{28 distanced from the first by supporting pil-
lars 1387 and having mounted therein a lifting
ring (88 for attachment to the lifting and lower-
ing cable. 'The disposition of the upper frame
member is such that in the lowering of the pump
equipment with the pawlis engaged with the knob
of the lifting cap, when the equipment comes to
rest upon the seating, the frame may be further
lowered to the extent necessary to permit the
rawls tnder the action of the tension springs to
escape from below the knob. When it is required
to lift the equipment it is sufficient to unhitch
the tension springs and to permit the pawis to
iall by gravity into the engaging position after
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motor housing and the manner of securing the
bearing member in position by means of the lift-

ing cap may be as hereinbefore described. It is

degirable that the seat for the intermediate part

téf of the bearing member should be substan-

tially of a diameter corresponding to the diam-

cter of the inside of the stator coils, since this
allow of the withdrawal of the rotor for in-
i0n or repair on removal of the clos

COMPOSIBICIl Liao .
ing positioned within the distance member,
re such member is used, or within the motor
The annular space within the stator coils
und the upper bearing may be similarly pro-
vided with a filling and in this way the air space
Lelow the bearing member may be reduced tq a

[SIV2v.

e space within the cylindrical sleeve 42
about and above the nuts 37, 38 upon the end
of the motor shaft 2§ may he filled with grease.

I cnstructions involving the presence of an

i motor casing or jacket, provision may
for the circulation of air between the
ary jacket and the main housing in the

anner illustrated. with reference to Figure 1,

us, air ducts may be made along the exterior

i the auxiliary heusing for the air which will

and rut

it at a pressure consiqe _

liguid pressure to which the cable and its en-
closure will be subjected. Any suitable non-con-
ducting solution may be used to surround the
cable under the pressure indicated in such man-
ner that the cable insulation is protected against
further compression hy liquid under pressure,
and the possibility of leakage by way of the tube
into the motor casing is prevenied. At t

Piiva e
be of other suitable materias, 1s scvws oo —
suitable position, in relation to or distanced from
the entry position of the cable, upon the lower
closure plate or bearing member by such means
as boits and is provided with recesses or cavi-
ties 155, each for the reception of a plug cor
socket terminal to which the corresponding lead
from the cable may be connected, the leads being
bared of the outer rubber covering, the comple-
mentary terminal elements {56 being positioned
upon the upper face of the terminal box and con-
nected to the respective stator coils through aper-
tures provided in the bearing member.

The bearing member may be provided in two
concentric parts (57, 158, of which the outer
pari 187 is formed as a ring for reception within
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the motor casing 1| and is provided to receive
within it the inner part which is formed with
the cylindrical flange or sleeve 158 in which the
bearing 23 is positioned, the inner part of the
bearing member being provided with a seating
or securing flange {68 by which it may be mount-
ed in position within the opening of the outer
part. The cuter part of the bearing member may
be formed with a lug or lugs 81 for the reception
of the bolts by which the terminal box {48 is se-
cured in pogition, and in order that non-conduci-
ing filling material may be convenienily disposed
on the inner side of the stator coils, the junc-
tion between the outer and inner parts of the
bearing member may be positioned substantially
in line with the inner face of the stator coils.
The space to the outer side of the stator coils
may be filled with a non-conducting filling in the
manner hereinbefore described.

‘Where the supply cable is led into the motor
jackset at the lower end as hercinbefore de-
scribed, or at some position other than the upper
end, a simplification of the closure member at
the upper end may be effected. Thus, the two-
part bearing member £28, 141 as hereinbefore de-
scribed with reference to the last medification
may be adapied to be seated with the outer mem-~
ber upon the upper end of the distance ring 110
maintaining the inner motor jacket (83 in posi-
tion, and upon the outer motor casing { which
at the upper end is provided with an exterior
sieeve 182 in the manner hereinbefore described,
for the reception within it of the parts forming
the upper closure. The upper end of the outer
motor jacket may be cut away, bevelied or other-
wise formed at the cuter periphery to provide a
recess 183 in which may be received a gutta
percha packing ring below the oufer edge of the
outer part of the bearing member which other-
wise makes a metal to metfal joint with the
motor jacket and the distance member. t the
upper surface of the bearing member adjacent
the upwardly extending cylindrical wall (48 by
which fthe packing space is provided the cuter
sleeve £63 of the casing may be reduced in thick-
ness by an increase in the internal diameter in
such manner that the packing space is formed
partly within the said sleeve {83 and partly to the
exterior of the said cylindrical wall 143 of the
bearing member. The packing disposed in the
space thervefore is positioned with the junction
between the outer part of the bearing member
and the outer sleeve of the jacket approximately
midway below the first ring {64 which may be
of suitable packing material. The remainder of
the packing, which is subjected to pressure by a
gland ring in the manner hereinbefore described,
may comprise alternate metal rings 165 and sofi
rubber packing rings 186. In the aksence of a
terminal box from the upper end of the motor
the closure member (687 of the bearing member
may now be provided merely as a disc which at
the outer periphery is formed with a rim of
sufficient thickness to permit the formation
therein of the plug recesses for the reception of
the securing bolts. By such a construction the
free admission of liguid to the closure member
is permited with a consequent cooling effect upon
the upper bearing.

In the case of small size motors or in pump
equipments in which the difference of diameter of
the pump and the motor casing is insufficient to
permit the use of a tube for the cable in the man-
ner hereinbefore described, the conductors of the
cable may be separated so that they may be

9

passed individually through small tubes to the
lower end of the motor and thence to the air
chamber. Such tubes or ducts may be rendered
liguid-tight with reference to the outer casing
of the motor and would cccupy only a portion of
the available water space surrounding the motor
so that the space for delivery of water is not re-
duced to any appreciable extent.

The connection of the supply leads to the motor
at the lower end thereof has the advantage in
conjunction with the particular construction of
the bearing members that, by breaking the two
joints of the bearing members, not only the rotor
but also the stator may be withdrawn from the
motor casing, while by reason of the position of
mounting of the terminal beox in relation o the
motor casing the latter may be separated from
the air chamber without disturbing the moior
leads. If desired a stuffing box and gland packing
device may be provided at the entry of the copper
or steel tube into the hoss or projection cf the
flange of the motor jacket.

I claim:

1. In a submersible bore hole pump equipment,
a motor comprising a casing adapted to form part
of the casing of the pump equipment, a stator
fixedly mounted within the casing, bearing mem-
hers extending transversely across the casing, said
bearing members being provided with axially di-
rected bearing housings, anti-friction bearings
disposed in said bearing housings and disposed in
position upon seatings provided in said bearing
housings, lining sleeves received into said bearing
housings to confine said anti-friction bearings in
position, a rotor shaft for coupling to the driven
shaft, said rotor shaft being carried in said anti-
friction bearings, a rotor upon said rotor shaft,
closure members applied to sald bearing mem-
bers, said closure members being integral with
said lining sleeves, and means for maintaining the
assembled bearing members and closure members
in position within the said motor casing.

2. In a submersible bore hole pump equipment,
a motor comprising a casing adapted to form part
of the casing of the pump equipment, a stator
fixedly mounted within the casing, bearing mem-
hers extending across the casing, sald bearing
members being provided with axially directed
bearing housings, cne of said housings being sepa-

rate from and seated in the corresponding bear- !

ing member, anti-friction bearings disposed in the
hearing housings, and disposed In position upon
seatings provided in said bearing heusings, lin-
ing sleeves received into said bearing housings to
confine said anti-friction bearings in position, a
rotor shaft for coupling to the driven shaft, said
rotor shaflt being carried in said anti-friction
bearings, a rotor upon said rofor shaft, closure
members applied to said bearing members, and
means for maintaining the assembled bearing
members and closure members in position within
the said motor casing.

3. In a submersible bore hole pump equipment,
a motor comprising a casing adapted to form
part of the casing of the pump equipment, a
stator fixedly mounted within the casing, bear-
ing members extending across the casing, said
bearing members being provided with axially di-
rected bearing housings, cne of said housings be-
ing separate from and seated in the correspond-
ing bearing member, anti-friction bearings dis-
vosed in the bearing housings and disposed in
position upon seatings provided in said bearing
housings, lining sleeves received into said bear-
ing housings to confine said anti-friction bear-
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ings in position, a rotor shaft for coupling to
the driven shaft, said rotor shaft being carried
in said anti-friction bearings, a rotor upon said
rotor shaft, closure members applied to said
bearing members and retaining in the one case
the bearing housing in position, and means for
maintaining the assembled bearing members and
closure members in position within the said mo-
tor casing.

4. In a submersible bore hole pump equipment,
a motor comprising a casing adapted to form
part of the casing of the pump equipment, a sta-
tor fixedly mounted within the casing, bearing
members extending across the casing, said bear-
ing members being provided with axially directed
bearing housings, one of said housings being
separate from and seated in the corresponding
bearing member, anti-friction bearings disposed
in the kearing housings and disposed in position
upon seatings provided in said bearing housings,
lining sleeves received into said bearing housings
to confine said anti-friction bearings in position,
a rotor shaft for coupling to the driven shaft,
said rotor shaft being carried in said anti-fric-
tion bearings, a rotor upon said rotor shaft, clo-
sure members applied to said bhearing members,
one of said closure members being integral with
the corresponding lining sieeve, and means for
maintaining the assembled bearing members and
closure members in position within the said mo-
tor casing.

5. In a submersible bore hole pump equipment,
a motor comprising a casing adapted to form
part of the casing of the pump equipment, a
stator fixedly mounted within the casing, flanges
provided at the respective ends of the said cas-
ing, bearing members extending transversely
across the casing, one of said bearing members
being seated on the corresponding flange, said
bearing members being provided with axially di-
rected bearing housings, anti-friction bearings
disposed in said housings, a rotor shaft for cou-
pling to the driven shaft, said rotor shaft being
carried in said anti-friction bearings, a rotor
upon said rotor shaft, closure members applied
to said bearing members, one of said closure
members being engaged with the said flange In
which the bearing member is seated, the second
flange of the motor casing being connected with
the succeeding portion of the casing of the pump
equipment, and means for maintaining the as-
sembled bearing members and closure members in
position within the said motor casing.

6. In a submersible bore hole pump equipment,
a motor comprising a casing, a flange at the one
end of the said casing, a corresponding flange
upon the succeeding portion of the casing of the
pump equipment, said flanges serving for the con-
nection of the motor casing to the succeeding por-
tion of the casing of the pump equipment, a stator
fixedly mounted within the casing, bearing mem-
bers extending transversely across the casing, one
of said bearing members being maintained within
the casing by the flange of the succeeding portion
of the pump equipment, said bearing members
being provided with axially directed bearing hous-
ings, anti-friction bearings disposed in said hous-
ings, a rotor shaft for coupling to the driven shaft,
said rotor shaft being carried in said anti-friction
bearings, a rotor upon said rotor shaft, closure
members applied to said bearing members, and
means for maintaining the assembled bearing
members and closure members in position within
the said motor casing.

7. In a submersible bore hole pump equipment,

2,085,998

a motor comprising a casing adapted to form part
of the casing of the pump equipment, a stator, a
jacket for said stator closely fitting the casing,
distance members positioned within the casing at
the ends of the stator jacket, bearing members
extending transversely across the casing and con-
fining the distance members, said bearing mem-
bers being provided with axially directed bearing
housings, anti-friction bearings disposed in said
housings, a rotor shaft for coupling to the driven
shaft, said rotor shaft being carried in said anti-
friction bearings, a roter upon said rotor shaft,
closure members applied to said bearing mem-
bers, and means for maintaining the assembled
bearing members and closure members in position
within the said motor casing.

8. In a submersible bore hole pump equipment,
a motor comprising a casing adapted to form part
of the casing of the pump equipment, a stator, a
jacket for said stator closely fitting the casing,
distance members positioned within the casing at
the ends of the stator jacket, bearing members
extending transversely across the casing and con-
fining the distance members, the distance mem-
bers and kearing members being of massive con-
struciion to fill as closely as possible the space
surrounding the projecting ends of the stator
coils, said bearing members being provided with
axially directed bearing housings, anti-friction
bearings disposed in said housings, a rotor shaft
for coupling to the driven shaft, said rotor shaft
being carried in said anti-friction bearings, a
rotor upon said rotor shaft, closure members ap-
plied to said bearing members, and means for
maintaining the assembled bearing members and
closure mempers in position within the said motor
casing.

9. In a submersible bore hole pump equipment,
a motor comprising a casing adapted to form part
of the casing of the pump equipment, a flange at
the one end of the said casing, a corresponding
flange upeon the succeeding portion of the casing
of the pump equipment, said flanges being dis-
posed in contact, one of said flanges having a rib
of shallow cross-section upcn the contacting sur-
face, the second of said flanges having a channel
of corresponding form to the said rib but of
greater depth in its contacting surface, screwed
fastening elements connecting said flanges and
packing material disposed within the said chan-
nel for compression by the said rib.

10. In a submersible bore hole pump equipment,
a motor comprising a casing adapted to form part
of the casing of the pump equipment, a flange at
the one end of the said casing, a corresponding
flange upen the succeeding portion of the casing
of the pump equipment, said flanges being dis-
posed in contact, one of said flanges having a rib
of shallow cross-section upon the contacting sur-
face, the other of said fHanges having in its con-
tacting surface a channel of corresponding form
to the said rib, but of greater depth, screwed fas-
tening elements secured in one of said flanges in
the line of the rib and channel, clearance holes
for said screwed fastening elements in the second
of said flanges, recesses co-axial with said clear-
ance holes in the outer surface of said flange,
blocks for closing said recesses, and packing mate-
rial applied within the said channel for compres-
slon by the rib and within the said recesses for
compression by the plugs through the said clear-
ance holes around the screwed fastening elements.

11. In a submersible bore hole pump equipment,
a motor comprising a casing adapted to form part
of the casing of the pump equipment, a stator
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fixedly mounted within the casing, a filling mem-
ber extending transversely across the casing and
provided with a housing for an anti-friction bear-
ing, a rotor shaft support in said bearing, a rotor
upon said retor shaft, and a closure member ap-
plied to said bearing member, said closure member
being provided with a contacting surface to en-
gage a contacting surface adjacent the casing,
said contacting surfaces being respectively formed
with a rib of shallow cross-section and a channel
of corresponding form but of greater depth,
screwed fastening elements for mounting in the
line of the rib and channel, clearance holes in the
bearing member for the said fastening members,
recesses co-axial with said clearance holes, plugs
for closing said recesses, and packing material
applied to said channel and within said recesses
under pressure applied by said plugs.

12. In o submersible bore hole pump equip-
ment, a motor comprising a casing adapted to
form part of the casing of the pump equipment, a
stator fixedly mounted within the casing, bear-
ing members extending transversely across the
casing, said bearing members being provided with
axially directed bearing housings, anti-friction
bearings disposed in said housings, a rotor shaft
for coupling to the driven shaft, said rotor shaft
being carried in said anti-friction bearings, a
rotor upon said rotor shaift, closure members ap-
plied to said bearing members, and means for
maintaining the assembled bearing members and
closure members in position within the said motor
casing, said means comprising a lifting member
disposed at the end of the motor casing which
in use is uppermost.

13. ITn a submersible bore hole pump equip-
ment, a motor comprising a casing adapted to
form part of the casing of the pump equipment,
a stator fixedly mounted within the casing, bear-
ing members extending transversely across the
casing, said bearing members being provided with
axially directed bearing housings, anti-friction
hearings disposed in said housings, a rotor shaft
for coupling to the driven shaft, said rotor shaft
being carried in said anti-friction bearings, a
rotor upon said rotor shaft, closure membpers
applied to said bearing members, and a lifting
member adapted to apply pressure upon one of
the bearing members, the remaining besring
member being of fixed position within the motor
casing.

14. In a submersible bore hole pump equipment,
a motor comprising a casing adapted to form
part of the casing of the pump equipment, a
stator fixedly mounted within the casing, bear-
ing members extending transversely across the
casing, said bearing members being provided
with axially directed bearing housings, anti-fric-
tion bearings disposed in said housings, a rotor
shaft for coupling to the driven shaft, said rotor
shaft being carried in said anti-friction bearings,
a rotor upon said rotor shaft, closure members
applied to said bearing members, a lifting mem-
ber which bears upon the closure member ap-
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plied to one of the bearing members, and a lock-
ing member engaging the motor casing and the
lifting member, the second bearing member be-
ing of fixed position.

15. In a submersible bore hole pump equip-
ment, a motor comprising a casing adapied to
form part of the casing of the pump equipment,
s stator Aixedly mcunted within the casing, bear-
ing members extending transversely across the
casing, said bearing members being provided with
axiaily directed bearing housings, anti-friction
bearings disposed in said housings, a rotor shaft
for coupling to the driven shaft, said rotor
shaft being carried in said anti-friction bearings,
a rotor upon said rotor shaft, closure members
apolied to said bearing members, a lifting mem-
ber, s gland ring upon which said lifting mem-
ber rests, packing confined by said gland ring
hetween the motor casing and one of the bearing
members, and a locking member engaging the
motor casing and retaining the lifting member in
position, the second bearing member being of fixed
position within the motor casing.

16. in a submersible tore hole pump equip-
ment, a motor comprising a casing adapted to
form part of the casing of the pump equipment,
3 stater fixedly mounted within the casing, bear-
ing members extending transversely across the
casing, said bearing members being provided with
axially directed bearing housings, anti-friction
hearings disposed in said housings, a rotor shaft
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for coupling to the driven shafg, sald rotor .

shaft being carried in said anti-friction bearings,
a rotor upon said rotor shaft, closure members
spplied to said bearing members, a Jifting mem-
ber which bears upon the closure member of
one of the bearing members, a locking member
engaging the motor casing and maintaining the
1ifting member in pesition, and packing disposed
between the said closure member and the motor
casing, the second bearing member heing of fized
position within the motor casing.

17. In a supmersible bore hole pump equipment,
s motor comprising a casing adapted to form
part of the casing of the pump equipment, a
stator Aixedly mounted within the casing, bearing
members extending transversely across the cas-
ing, said bearing members being provided with
axially directed bearing housings, anti-friction
bearings disposed in said housings, a rotor shaft
for coupling to the driven shaft, said rotor shaft
being carrvied in said anti-friction bearings, &
rotor upon said rotor shaft, closure members ap-
plied to said bearing members, means for main-
taining the assembled bearing members and clo-
gure members in position within the said motor
casing, & terminal box supported in fixed relation
to one of the bearing members, and comprising
gisconnectible terminals, and a supply cable,
the said cable being connected to cne element
of the disconnectible terminals and the stator
coils being connected to the cther of the dis-
connectible terminals.
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