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2,085,998 

PATENT OFFICE 
2,085,998 

BORE HOLE PUMP EQUIPMENT 
Artinur Crawley Fotter, Grantham, Englandi 
Application May 1, i935, Serial No. 19,229 

In Great Britain lyay 4, 1934 
1. Claims. 

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 

Struct the motor casing that the closure may be 
effected in a simple manner which, while being 
liquid-tight, permits the ready removal of the 
upper bearing and the rotor for inspection or 
repair; to provide a construction of motor per 
Initting 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 
acr'OSS 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 

notor may be provided near the upper end with 
an in Wardly directed flange which serves as a 
Seating for the upper closure 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 

per bearing member may be adapted to rest upon 
the in Wardly directed flange at the upper end of 
the motor casing and to be retained in its position 
by 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 
the motor casing and to which is secured an out 
Walidly directed flange provided at the lower end 
of the motor casing. 
According to the invention, also, the stator 

jacket may be positioned between the in Wardly 
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 
SectionS. 

(Cl. 1?1—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 
lanninations or body 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 
between the closuremember and the lifting mem 
ber through Which liquid may flow in contact With 
the closure member, thus assisting in the cooling 
of the notor. 
According to the invention, moreover, the bear 

ing members 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 notor 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 
notor 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 
notor 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 
packed in the terminal chamber to foim a liquid 
tight joint. 
According to the invention, moreover, the ter 

minal housing of the cable is advantageously 
provided with a terminal plate 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 
notor 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 other member upon 
the bearing member. 
According to the invention, in )reovel, 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 roller 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 invention, 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 in Wardly 
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 notor 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 between 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 meinbers 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 
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flange member for the motor casing extends in 
Wardly and is retained in position partly by tha 
lower bearing member which is screwed or other 
Wise caused to engage both With the casing of 
the motor and With the flange membel' 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 notor 
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 ol' equivalent 
formation of the meeting faces of the jacket, the 
distance members and the bearing membel'S. 
The invention further comprises the features 

of construction hereinafter described. 
The invention is illustrated by Way of example 

in the accompanying dra Wings 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 a 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 modifications 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 :, ; 
a screw thread formed on the outer periphery of 
a fange ring 2 of a, substantially -shaped cross. 
section, of which one limb of rectangular 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 Screw-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 5 of rectangu 
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2,085,998 
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 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 channel 5. Each circular 
recess 6 has the upper part of the Wall ScreW 
threaded for the reception of a closing plug 
adapted to conceal the head of the bolt which 
is sunk into the recess 6. The purpose of this 
construction will be hereinafter described. 
The Stator 9 of the notor is formed upon a 

tubular jacket adapted slidably to fit Within 
the tubular casing of the motor and to be keyed 
thereto in any suitable manner to prevent rela 
tive rotation. The annular aminations of the 
stator are confined in position upon the jacket 
by means of a rib 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 , while the upper is received 
into an annular groove or channel formed in the 
stator jacket, near the upper end. The Conduc 
tors 3 of the Stator project upWardly and down 
Wardly beyond the respective ends of the stator 
jacket. The latter is positioned within the motor 
casing by means of annuar distance members 4, 
A 5, the upper of which is of a Substantially -- 
shaped cross-section and is adapted to bear With 
the one limb upon the under face of the fange 
ring 2 at the upper end of the casing and has 
the Second imb lying along the Wall of the motor 
casing to form an abutment against Which tine 
stator jacket is received. The distance member 
is of NaSSive formination and te croSS-Section is 
Such that the inner Surface follows closely around 
the Outer side and the end face of the projecting 
conductors 3 So that the air Space on the outer 
side of the Said condictors and at the ends 
thereof is reduced to a minimun. At the OWer 
end the distance member 5 is of a construction 
Substantially similar to that of the upper dis 
tance member and it is disposed between 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 notor Casing and rests 
upon the inwardly projecting portion of a flange 
member 2 provided at the upper end of the 
casing of the air chamber 3 or other part of 
the pump equipment disposed immediately be 
low the motor. The Said flange member af 
fords a means of connection between the not Or 
Casing and the said air chanber 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 4 at the lower end 
of the motor casing , and the bolts Which are 
received into the recesses 6 of the flange ring Of 
the motor casing are adapted to engage Screw 
threaded holes bored into the fiange of the 
air chamber or other part of the pump equip 
ment, which holes are positioned on the middle 
line of the said shallow rib 9. The recesses 6 
in the fange ring 4 may receive bituminen or likE: 
filling material in which the heads of the bolts 

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 nay, 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 

s 
???? 

adapted to receive screws 2 by Which also pres 
sure may be applied upon the filling material 
Within the recess. Similarly, the annular Chan 
nel 5 in the flange ring and the annular rib 3 on 
the fiange member may be of different depths 
in order to provide a clearance space in Which 
also bitumen or like filling material may be intro 
duced. 
The shaft 2 of the rotor 22 of the motor is 

carried at the upper and lower ends in ball beai 
ings 23, 24 positioned within the corresponding 
bearing members. For this purpose the bearing 
member at the lower end is provided as an aihili 
luas comprising two cylindrical portions 25, 23 
having an intermediate annular or disc-like con 
necting plate 3. 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 ig of the air chamber 8 or other part of 
the pump equipment disposed immediately below 
the motor. The Second inner cylindical portion 
26 of the bearing member is adapted to extend 
on the inliner side of the projecting ConductO'S 
S3 of the stator and to lie with its outer Surface 
in close proximity to the said conductCrs, the 
said cylindrical portion being of massive folma 
tion in order to assist in the cooling af the 
notor. 

For the ready fitting of the lower ball bearing 
there is provided a cylindrical sleeve or bush 2. 
to fit within the inner cylindrical portion 23 of 
the lower bearing member, its position being de 
termined by an outwardly extending peripheral 
in at the lower end which is received in a Seat 

ing in tha bearing member. At the inner end 
the said bush or sleeve 2 is provided with an 
inWardly directed flage, the inner periphery of 
which lies in close proximity to the outer Surface 
of a loose collar or sleeve 28 provided upon the 
notor Sinait 2 and confined in the UpWard direc 
tion by a collar 29 integrally formed upon the 
said Shaft. The cush or sleeve is provided at 3. 
position imediately be CW the in Wardy directed 
flarge With a Seating upon whicin the outer race 
Of the bali or cler bearing 23 Inay be received, 
the Seating being at Slch position aS to lie in 
the Sane plane transverse to the motor shait, as 
the love end of the loose sleeve or collar 8 upon 
the Shaft, the Said exad Of Esie oose Sleeve G: Collal 
23 Serving to deter:nine the position of the com 
pleinentary race of the ball or roller bearing 23 
Cairied by the Saift. Ti The Said race is CGnfinei 
in its position by means of a sleeve 3 screw 
threaded at its inner periphery to engage a Screw 
thread provided upon the shaft 2, while the outer 
Irace is laintaired in po Siti On Within the bush 
or sleeve 2, by means of a closing cup 3 provided 
WiË ara OttWardly directed fiange at the OWer 
(ind ada.pted to bear upon the OWer face of the 
disc-like portion of the beating neber and 
Upon the OWel' end of the sleeve or bush 2. The 
closing cup 3 S is Secured in position by Such means 
as ScreWS or olts applied through the fiage and 
engaging the bearing member. The said clos 
ing Cup is provided at a, position intermediate 
its length with an inwardly directed flange 33 
having at the iraner periphel'y an upWardly di 
l'écted cylindrical wall adapted to lie in close 
proximity to the shaft 2 with its outer face in 
sliding contact, with the intner face of a cylindri 
Cal skik', Provided UPOn the Screwed-Iretaining 
SeeWe 3 of the inner race of the ball O' roller 
bearing 23, 
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The shaft 2 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 22 in the form of an 
nular laiminations 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 
Shaft by means of a key or keys or other suitable 
lileans. 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 fol'in formed with a shoulder or out 
Wardly extending flange at the upper end to fit 
Over the inner periphery of the fiange ring 2 ap 
plied to the notor 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 3 of the stator, and at the 
OWeir end the cylindrical portion of the bearing 
member follows closely the outline of the ex 
tremities of the conductors of the rotor and the 
Connecting ring thereof. At the extreme lower 
end the bearing member 33 is provided with an 
in Wardly directed flange which at the inner pe 
riphery has an upwardly extending cylindrical 
Wall 34 adapted to lie in close proximity or in 
Sliding contact with a portion of the projecting 
end of the Shaft 2 . 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 Gute race of the ball or roller bearing 
24, the inner race of which is seated upon a ring 
&ë of L-shaped cross-section, the inwardiy di 
rected portion of which is adapted to rest upon a 
Shoulder fol'ned by a reduction in the diameter 
of the shaft 2 at this particular position. The 
Cylindrical polition of the ring 35 of I-shaped 
C’OSS-Section is adapted to lie with its inner Suur 
face in sliding contact with the outer surface of 
the Cylindrical wall 34 of the bearing member. 
The Outer race of the bail or roller bearing 24 is 
i?aintained in position by means of a bush or 
Sieeve 36 adapted to be received into the bearing 
FIBA) er 33 and provided at its upper end on the 
Cliter periphery with a shallow flange which is 
feceived in a Seating of the bearing member such 
that the Olate end of the bush or sleeve is flush 
With the upper face of the cylindrical portion of 
the bearing nember 33. The bush or sleeve 36 
iS advantageously provided with an inwardly di 
recÉed ?lange af, the upper end. The inner race 
of the ball or roller bearing 24 is maintained in 
position by ineans of a nut 37 and lock nut 38 
adapted to be i'eceived upon the screw-threaded 
eXtremity of the shaft 2 . 
For constraining the upper bearing member 

33 in position together with the sleeve or bush 36 
Which etains the outer race of the ball or roller 
xearing 24, there is provided a closing plate oi 
disc 39 adapted to rest for the major portion of 
iíS area upon the upper surface of the bearing 
in-ember 33 and upon the upper end of the sleeve 
cr' bush 36. At the periphery the said closing 
plate or disc is provided with a downwardly pro 
fecting rib or flange 4 of massive form adapted 
to fit around the outer periphery of the flange at 
the upper end of the bearing 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 
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 i at the upper 
end of the air chamber 8 or over part of the 
pump equipment innediately 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 4 adapted to engage screw-threaded holes 
provided in the flange ring 3 at the UPper end of 
the motor casing, at the niddle of the annular rib 
3. The heads of the bolts are received into the 
Said receSSes and the receSSeS al'e closed by means 
of Screw-threaded plugs 42 which Serve for the 
purpose of applying preSSule to bituminous or 
other filling material introduced into the recesses 
to form water-tight, joints around the bolt heads. 
Sirimilar bitt?minotis filling rã13terial Inay be ap 
pied in a clearance space provided between the 
annular rib 3 of the flage ring 2 at the Ippei' end 
0f the motor caSing and the bottomn of t?h? annu 
lar recess in the flange of the closing plate ci disc. 
The cuter periphery of the closing plate or disc 
3S is for the greater part provided of a diameter 
to for in between it and the upwardly extending 
Ortign of the flange ring 2 an annular Space 

which may be packed with blue lead to form a 
metalic joint. 
Surface of the flange ring 2 between the shoul 
dered portion of the inner face of the upwardly 
extending pait cf the flange ring and a portion of 
increased diametel' of the closing plate or disc 
inmediately adjacent the fiange iring. 

Air ducts are advantageously formed between 
the motor ca,Sing, the Stator jacket, he di Stance 
members and the outer cylindrical portion of the 
bearing member. For this purpose the motol 
casing or the other parts referred to may be 
grc Oved ol' channeiled on their outer peripheries, 
as at 43, and at the upper end the ducts may con 
inunicate With the interior of the casing by Way 
of passages 44 i?orined between tine upper fiange 
ring and the tippei distance member, Cr alterna 
tively in the body of the distance member, while 
at te lower end the ducitS inay continue through 
the flange of the air cha2ber or othel' part of 
the pump equipment immediately beiow the no 
tor. Similai’ily, for the lubrication of the ber 
ings there may be provided lubricating boxes 45, 
45 respectively upon the upper face of the clos 
ing plate or disc 39 and at a suitabie position on 
the outer periphery of the motor casing immedi 
a tely adjacent, the lower fiange ling 4. Such 
boxes may comprise Cylindrical fittings adapted 
to receive at the outer ends screw-threaded plugs 
Which carry Valves or like closure linenbei's fol' 
lubricating passages 4, 48 forined, at the upper 
end, through the closing plate and the bush or 
sleeve provided within the bearing member aid, 
at the lower end, through the notol casing, the 
disc-like portion 6 of the bearing member and in 
the joint formed between the inner cylindrical 
portion of the bearing member and the sleeve 
or bush therein 2i, or alternatively formed in the 
Said Sleeve or bush. It Will be understood that, 
in order to ensure the effective functioning of the 
air ducts and lubricating passages it is necessary 
that the valrious 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, 

This joint may extend to the 
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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 receive a cylindrical element 
5 having screw-threads in the inner periphery 
respectively above and below a shallow in Wardly 
directed flange 5 of considerable depth. The 
cylindrical element S is thus screwed upon the 
upper end of th2 flange ring 2 Until the lover 
end of its fiange abuts against the upper end of 
&he Said upWardly extending portion of the flanga 
ring. The screw thread in the upper polition of 
the Said element serves for the recept13 in of a lift 
ing member comprising a cylindrical polition 52 
Screw-threaded on the periphery and adapted to 
be received into the said element and to fit, at 
the lower end upon the upper end of the flange 
of the said element, a disc-like neinber 53 at the 
upper end, and a centrally disposed upwardly ex 
tending bush 54 Screw-threaded on the inner 
periphery for the reception of a screw-threaded 
stem at the lower end of a 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 means of radial Web plates. he said cylin 
drical element 58 or the disc of the lifting men 
ber nay be perforated as at SS for the admission 
of liquid from the exterior to the Space above 
the closing plate or disc 38 of the motor casing 
So that the liquid may thus Serve to assist in the 
cooling of the motor. 
The Supply of current to the motor is effected 

by Way of a cable 5 which is connected to a cable 
box provided upon the lifting member. This con 
Veniently comprises a base portion in the form 
of a base plate with an upstanding cylindrical 
Socket screw-threaded on the inner periphery, and 
a metal cylinder 59 closed at the lower end 
except for an upwardly corned opening at the 
centre and screw-threaded on the outer periphery 
to engage the Screw thread of the socket. The 
cable 5, which is carried downwardly and into 

3 the Upper eind of the cylinder before referred to, 
is provided with a constraining wire 60 Which is 
extended downwardly through the opening in the 
botton of the cylinder 59 and is riveted into a con 
ical plug 6 adapted to fit in the conical opening 
of the lower end of the cylinder 59. 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 
on the inner periphery to engage a Screw thread 
upon a portion of the cylinder 59 at the upper 
end which is of reduced diameter. The upper 
end of the cylinder, together with the closing 
cap and cable are advantageously enveloped in 
a rubber sleeve 63 extending downwardly along 
the Wall of the cylinder 359 for a considerable di S 
tance. The conductors of the cable are diverted 
outwardly from the cylinder through an inclined 
opening in the Wall in which is welded or other 
wise secured a tube 64 extending downwardly at 
the exterior of the notor 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 chainber or other part of the pump 
equipment immediately below the motor, and the 
conductors are there coupled by Suitable coupling 
members 65 to the leads from the stator which 
extend downwardly through the middle portion 

SI Qof the loWer bearing member. It will be 
understood that the conductors may be provided 

5 
in a Single tube 6A and distributed as required 
Within the lower end of the casing or Within the 
air channbei, or there may be provided distinct 
tubeS for each conductor leading directly to a 
position adjacent the point of connection to the 
i Kiotor. 
COnnections may be inade otherwise than as here 
inbefore indicated. Thus, a connection may be 
Inade of the tube hearing the conductoi' or con 
ductors through the fiange of the motor casing 
in Such in anner as to confine the conductors and 
the leads exterior to the air chamber. It will 
fu.ither be understood that the entry of the tube 
bearing the conductor or conductors may be made 
by Way of stuffing boxes or the like adapted to 
(i.Sure agains: the entry of liquid; or alterna 
tively the tubes may he welded or otherwise Se 
Curely jointed to the in otor casing, the flange ring 
or Scine ther 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, 
a Welded joint, may be provided between the 
fiange ring at the upper end and the cylindrical 
element Which receives the lifting member. 
In the construction of pump equipment repre 

SÉEnted in Figure 2, the motor casing A is pro 
Wided as a length of tube adapted directly to re 
ceive the laminations of the stator 9 in fixed 
position betWeen Split positioning members 2 
let into grooves in the Wall of the tube. The lami 
rationS are also keyed longitudinally of the caS 
ing. The shaft 2 of the rotor is carried in ball 
bearings 23, 23 by bearing members provided in 
the Casing above and below the Stator. The upper 
bearing member 63 has a cylindrical flange 6 
and is received upon a shoulder formed in the 
casing of the motor and is provided with a cen 
tral down Wardly or inwardly directed cylindrical 
Sleeve SS, which at the lower end is formed with 
an i(Wardly directed portion carrying a cylindri 
cal flange SA adapted to form a bearing Surface 
Cl' guide for the rotor shaft 2. The said sleeve 
68 is provided with a shoulder upon which is 
received the outer race of the ball bearing 34 
Surrounding the shaft, the inner race of the 
ball bearing being Seated upon an annular dis 
tance OT packing element 35 of angular cross 
Section having a cylindrical flange which slid 
ably fits over the flange 34. The inner race of 
the ball bearing is maintained in position by 
means of a nut 37 and lock nut 33 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 member 69 fitting upon the bearing mem 
ber 63 and provided with an outer cylindrical 
flange is closely fitting the interior Surface of 
the fiange 6 of the bearing member 86. The 
cylindrical flange of the closure member is 
provided With a periphei'al rib at about the 
middle of the depth adapted to seat upon the 
upper end of the cylindrical flange 6 of the 
bearing member 66 and to fit Within the casing 
of the motor. The ailinular Space left above 
the rib 7 is adapted to receive lead caulking 
or other Suitable packing 2, such as a rubber 
or like packing, adapted to provide a liquid-tight 
fit, under the conditions of Service. At the upper 
end of the cylindrical flange 9 of the cloSure 
member there is provided an inwardly directed 
flange 3 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 f of conical form fitted 

t, Will further be understood that the 
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with a lifting stud 55. Such lifting cap is provided 
at the lower end With a cylindrical portion 5 
Which is adapted to engage an annular locking 
member 75 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 , the said locking member having 
a central opening through which the conical lift 
ing cap 74 projects and the inner periphery of the 
locking member being recessed on the under face 
at 77 to form a seating for the upper edge of 
the cylindrical portion 5 of the lifting cap. 
Thus, by the ScreWing down of the locking nem 
ber 76 into the motor casing the Several parts 
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 8 enclosed by 
an upstanding Wall formed at an intermediate 
position. On the interior With a shoulder 79 for 
the reception of a terminal box 88 provided with 
an outstanding or lateral flange to fit upon the 
Said Shoulder and to leave an annular Space 
around the box into Which may be introduced 
lead caulking or other Suitable packing 8. The 
closure member 69 is open at the bottom of the 
terminal chamber 8 and the bearing member 66 
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 
Wided 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 8 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 90 which has a cy 
lindrical flange 9 at the periphery and an up 
Wardly directed conical portion 92 adapted to Sup 
port a down Wardly extending cylindrical portion 
93 carrying at the lower end an inwardly directed 
portion 94 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 2 and having a cylindrical por 
tion in sliding contact with the cylindrical flange 
of the bearing member 90, the ball race being 
positioned by means of a distance ring 28 seated 
upon a shoulder 29 of the shaft 2 f. 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 flange 
to fit the wall of the cylindrical portion of the 
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bearing member and to confine the outer race of 
the roller bearing 23. 

For its connection to the casing 8 of the air 
chamber the motor casing f is provided with an 
Out-Wardly 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 9 or 
projection upon a flange member 7 similarly 
Screwed and welded into position upon the air 
chamber casing. The said flange has an inner 
diameter Such that its inner portion bear's upon 
and maintains in position the cylindrical flange 
9 of the lower bearing member 90. The flange 
if of the air chamber casing is provided with a 
Series of Screwed studs or bolts extending 
through the annular rib 9 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 . Se V - 
ing for the reception of the nuts of the studs 7, 
Sulch Circular 'ecesses being closed by SCireWed 
plugS 8. In making the joint, the annular re 
cess 5 of the flange 4 of the motor casing is filled 
With jointing medium, such as White lead, and : 
the flange of the air casing is brought into 
position. On the tightening up of the IllutS upon 
the studs i, the jointing medium is compressed so 
that some is forced out between the studs and the 
clearance holes leaving a thin layer of jointing è 
medium under considerable pressure at the bot 
tom of the recess. The nut recesses 6 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 under 
CollSiderable pressure. 
The joint bet Ween the air ca.Sing and the pump 

Casing may be similarly formed. 
in the construction represented in Figures 3 

and 4, while the construction and mounting in 
position of the upper bearing nember, cloSure 
member and other associated parts Substantially 
follows that hereinbefore described, the lower 
bearing member presents differences in detail of 
construction and also in the manner in Which it 
is mounted. Thus, the bearing member 96 is pi'C- 
vided with the cylindrical portion 9 extending 
upwardly and formed at the upper end With an 
inwardly directed flange 30 which is forined with 
a cylindrical bearing surface 99 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 97 against an annular shoulder Of 
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 upon 
the shaft 2 and provided with a downwardly ex 
tending cylindrical skirt or sleeve distanced from 
the shaft. The cylindrical portion 97 of the 
bearing member 96 is closed by a closure member 

) of annular fornin Screwed to the lower face of 
the bearing member 96 and having a cylindrical 
wall adapted to fit Within the cylindrical por. 
tion 9 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 
: 93 is formed with a cylindrical sleeve 02 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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C5 of lead joints for packing 
relation to the closure member may be avoice 
The packing of the bearing member within the 
notor housing and the Inanner of securing the 
bearing member in position by means of the lift 

:: ) ing cap may be as hereinbefore described. It is 
desirable that the seat for the intermediate part 

of the bearing member should be Substan 
tially of a diameter corresponding to the diam 
etter of the inside of the stator coils, Since this 

5 Wil allow of the withdrawal of the rotor for in 
spection or irepair on removal of the closure m 

i ing COFImpOS1UlUi u 11a, S ~ ~ ~- - - - 
being positioned within the distance member, 

t; wisei'e Sulci neinber is used, or within the motor 
jacket. The annular space within the stator coils 
around the upper bearing may be Similarly pro 
vided with a filling and in this way the air Space 
below the bearing member may be reduced to a 

{j.5 minimum. 
ine space within the cylindrical sleeve 42 

about and above the nuts 37, 38 upon the end 
of the motor shaft, 2 may be filled with grease. 

constructions involving the presence of an 
() ali:iliary motor casing or jacket, provision may 
be made for the circulation of air between the 
auxiliary jacket, and the main housing in the 
anner illustrated with reference to Figure 1. 

Thus, air ducts may be made along the exterior 
of the auxiliary housing for the air which Will 5 

and rest 
it at a pressure conside 
liquid pressure to which the cable and its en 
ciosure will be subjected. Any suitable non-con 
ducting Solution may be used to Su'round the 
cable under the pressure indicated in Such man 
ner that the cable insulation is protected against 
further compression by liquid under pressure, 
and the possibility of leakage by Way of the tube 
into the notor casing is prevented. At t 

??????????????? ???? ???‘ ?? ??? ??E 

be of other Suitable materlai, is stuu, l -- . 
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 55, each for the reception of a plug or 
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 pasitioned 
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 

conceatric parts í57, í58, of which the outer 
part, 57 is formed as a ring for reception within 
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the motor casing and is provided to receive 
Within it the inner part which is formed with 
the cylindrical flange or sleeve 59 in which the 
bearing 23 is positioned, the inner part of the 
bearing men per being provided With a Seating 
or securing fange 86 by which it inay be mount 
ed in position within the opening of the Outer 
part. The outer part of the bearing renbei ay 
be formed With a lug or lugs 5 for the reception 
of the bolts ty which the terminal box : 49 is se 
cured in position, and in order that non-conduct 
ing filling naterial may be conveniently disposed 
on the inner side of the stator coils, the jurc 
tion between the outer and inner parts of the 
bearing inenber Inay 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 

jacket at the lower end as hereinbefore de 
Scribed, or at Some position other than the upper 
end, a simplification of the closure inember at 
the upper end may be effected. Thus, the two 
part bearing member 23, as hereinbefore de 
SCribed With reference to the last modification 
Tay be adapted to be seated With the Outer men 
ber upon the upper eind of the distance ring || 26 
maitaining ühe inimer motor jaºket 35 in posi 
tion, and upon the oute notor casing Which 
at the upper end is provided with an exterior 
sleeve 2 in the manner hereinbefore described, 
for the reception within it of the parts forning 
the Upper COSUre. Te Upper end Of the Guber 
Imotor jacket i may be CiUti a.Way, pe Vellied or other 
Wise formec at the Guter periphery to provide a. 
recess E3 in which may be received a gutta, 
percha packing ring below the Outer edge of the 
Outer part of the bearing inenber which other 
Wise nakes a metal to metal joint With the 
notor jacket and the distance Yenner. t the 
upper Surface of the hearing member adjacent 
the upwardly extending cylindrical wail 4 by 
Which the packing space is provided the cuter 
Sleeve | 33 of the casing may be reduced in thick 
neSS by an increase in the internal diameter in 
Such Inanner that the packing Space is formed 
partly within the said sleeve A63 and partly to the 
exterior of the said cylindrical Wali Ai of the 
bearing ineber. The packing disposed in the 
Space therefore is positioned with the junction 
between the outer part of the bearing member 
and the outer sleeve of the jacket approximately 
raidway below the first ring SiS which may be 
Of Suitable packing laterial. The remainder of 
the packing, which is Subjected to pressure by a 
gland ring in the manner hereinbefore described, 
2ay. Cogin pri Se alternate meta rings £ 533 and soft 

rubber packing rings 66. In the absence of a 
terminal box from the upper end of the notor 
the closure reinber 6 of the bearing Inenber 
inay 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 liquid to the cloSure member 
is permited with a consequent cooling effect upon 
the upper bearing. 

In the case of Small size notorS Or in pirap 
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 main 
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 
liquid-tight with reference to the Outer casing 
of the motor and would occupy only a portion of 
the available Water Space Surrounding tile Rotor 
So that the Space for delivery of Water is not re 
duced to any appreciable extent. 
The connection of the supply leads to the Inotor 

at the lower end thereof has the advantage in 
conjunction with the particular constitction of 
the bearing members that, by breaking the two 
joints Of the bearing linembers, not Only the IOEOir 
but also the stator ray be withdrawin from the 
motor casing, while toy reason of the position of 
mounting of the terminal box in relation to the 
motor casing the latter may be Separated fl'OIn 
the air chamber Without di StUrbing the 20tCº 
leads. If desired a stuffing box and gland packing 
device may be provided at the entry of the Copper 
Or steel tube intO the 30SS CI ProjeCö: Oil Cf the 
ilange of the Iinotor jacket. 

i clain: 
1. In a submersible bore hole pump equipment, 

a motor comprising a casing adapted to form part 
of the casing of the putap equipment, a Stator 
fixedly mounted within the casing, bearing meil 
bers 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-fiction bearingS in 
position, a rotor shaft for coupling to the driven 
shaft, said rotor shaft being carried in Said anti 
friction bearings, a rotoi upon Said rotor Shaft, 
closure ineinbers applied to Said bearing ilein 
bers, Said closure members being integral With 
said lining sleeves, and means for maintaining the 
assembled bearing neinberS and closure InenberS 
in position within the said motor Casing. 

2. In a submersible bore hole pump equipinent, 
a notor comprising a casing adapted to form part 
of the casing of the purinp equipment, a Stator 
fixedly mounted within the casiing, bearing inefl 
bers extending across the casing, Said bearing 
members being provided with axially directed 
bearing housings, one of said housing S being Sepa 
rate from aid seated in the corresponding bear 
ing member, anti-friction beariigS disposed in the 
bearing housings, and disposed in position upon 
seatings provided in said bearing housings, lin 
ing sleeves received into said bearing holSingS 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 said bearing members, and 
means for maintaining the assembled bearing 
members and closure members in position. Within 
the said motor casing. 

3. In a submersibie 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, one of Said housings be 
ing separate from and seated in the Correspond" 
ing pearing member, anti-friction beariingS dis 
posed 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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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 rotor 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 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 
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 members in position within the said motor 
Casing, Said means comprising a lifting member 
diSp0Sed at the end of the motor ca. Sing Which, 
in use is uppermost. 

13. In 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 inenbers extending transversely across the 
Ca,Sing, 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 
applied to Said bearing members, and a lifting 
member adapted to apply pressure upon one of 
the bearing members, the remaining bearing 
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 

11 
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 ca. Sing adapted to 
fOI'm part of the ca Sing of the pump equipiªment, 
a stato fixedly mounted within the casiing, bear 
ing member's extending transversely across the 
casing, said bearing members being provided with 
3.Xiaily directed bearing holl.Sings, 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 roto; shaft, closure members 
applied to Said bearing members, a lifting mem 
bei, a gland ring upon which said lifting mem 
ber rests, packing confined by said gland ring 
between the notor casing and one of the bearing 
members, and a locking Inenber engaging the 
notoi casing and retaining the lifting member in 
position, the second bearing member being offixed 
position within the motor casing. 

16. In a submersible bore hole pump equip 
ment, a Milotor comprising a casing adapted to 
form part of the casing of the pump equipment, 
a stater fixedly mounted within the casing, bear 
iing 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 
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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 men 
ber which bears upon the closure member of 
one of the bearing members, a locking member 
engaging the motor casing and imaintaining the 
lifting member in position, and packing disposed 
between the said closui'e member and the motor 
CaSiing, the Second bearing member being of fixed 
position within the motor casing. 

17. 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 
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 E. 
for coupling to the driven shaft, said rotor shaft 
being carried in Said anti-friction bearings, a 
rotor upon Said irotor shaft, closure members ap 
plied to Said bearing Inenbers, meains for main 
taining the assembled bearing members and clo 
Sure members in position within the said motor 
casing, a terminal box Supported in fixed relation 
to one of the bearing members, and comprising 
disconnectible terminals, and a supply cable, 
the Said cable being Connected to one element 
of the disconnectible terminals and the stator 
coils being connected to the other of the dis 
Connectible terminals. 
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