2216190 CENTRI FUGAL PUMP BEARI NG ARRANGENENT Thiss invention relates to
a centrifugal punp and nore parti.cularfly *to a bearing arrangenent

for a type of 5 centrifugal punp known as a "seal | ess punp”
seal I'ess punp is the type of centrifugal -pudp that has its inpell a'\16190
bearing systemisolated fromthe inpeller driving mechani smby an |solat|ng
wal | { that seals the 10 pqugng mechani sm from the surrounding
envigronnment and elimnates “the necessity to use rotary seals to seal the

punped flui d agBNTRIFUGAKI POMP BEARTNG NRANGEMENr tYPE Of punp is _
particul arly desirable when punping 15 corr05|ve or toxic fluids which
are dangerous when allowed to | eak. The driving nechanismis coupled

to the purrp i nPpeiser ihyeabianr amgdrtels oft oraghelcentaciaish pn %&y@p O Sthd £e
sides of wall iC t| Shesonn orque f
the driving erﬁnakﬁ%égrhngg |tt h‘“‘gzoﬂe%q_'ﬂ el | ?rr Weneh e£ %erﬂr of
punp rmus? i ncleertahfugpdl pumpbbapiwngasmt deseslilass pumpependent, of the
not or driving bearings and therefore necessitates that the inpeller 25

beari ng system carry the full 1load on the inpeller including both
radial and thrlstSealiess | RumRe jastheatyps @fecentnifivgal pump thewp has

general |y usedlascl Qﬁgénaﬁehhar bbar&ﬁgu‘é%sﬁz% tﬂydisétéd)%&? Eﬁ‘@ dPr%éif&
SySt emta a Wever use

impeller is g??abmﬁc ﬁﬂéﬁmpuhﬁln@nfl&ﬁ&§a§dﬂﬁbmWﬁ%¥xiﬁhﬂ¢lSQﬁkﬁl%he
or otherleol|cbmm@£ngalﬁebhaﬁu3ﬁ t e ompehleer suy reUnd9RF ! | env PEIREh @ khd S

or € d'ff'CU|teifth§€Qsth€ﬂean O@%gsat el%o use rotary seals to seal the
Y . pumped fluid against leaking along the shaft.
This type of pump .is particularly desirable when pumping
15 corrosive or toxic fluids which are dangerous when allowed
to 1leak. The driving mechanism is coupled to the pump
impeller by an arrangement' of magnets 1located on the
opposite sides of the isolating wall which magnetically
connects the torque of the driving mechanism to the
20 impeller. '

A sealless centrifugal pump must include an impeller
bearing system which is independent of the motor driving
bearings and therefore necessitates that the impeller
bearing system carry the full 1load on the impeller
including both radial and thrust forces. In the past, a
designer of this type of pump generally used a closed
impeller to reduce the thrust load on the bearing system
to a manageable 1load. However, the use of a closed
30 impeller -is undesirable when pumping fluids contaminated
with debris or other solid materials because the impeller
is more easily clogged and is more difficult to clean than
an open impeller.
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Anot her 5 object is te® Prowvide a centrifugal punp of the
seal |l ess type having a bearing lubrication systemusing the punped fJuLd as

and coolant for the bearing system According to the present:

there is provided a 10 centrifugal punp of the sealless:
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the pumping chamber and a pump ouplet passage running from

the pumping chamber to an outlet in the'housing; a shaft

mounted in said housing for rotation; a pump impeller

attached to the forward end of_the shaft for rotation with

(:;

the shaft in the pumping chamber and a magnet holder

attached to the rear end of the shaft carrying a first
magnetic means adapted to be magnetically coupled to a

second magnetic means rotated by a rotary driving device

such as an electric motor, said shaft being mounted in at

least two jou:nal bearings spaced‘from each other along
the length of the shaft and located between the impeller
and the magnet holder, a shell surrounding the journal
bearings' and magnet holder to seal the pump from the
exterior and prevent the pumped fluid from leaking, said

shell being located between the two magnetic means and

being able to transmit magnetic forces between the two.

magnetic means for magnetically coupling said two magnetic
means together, said housing containing a passage for
conducting lubricating fluid to. the part of the shaft

located rearward of the journal bearings relative to the

T
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“located rearward of the journal bearings relative to the -3- inpeller
and forward of the nagnet holder,” neans for feeding the |lubricating
“ifluid forwardly along the | ength of said shaft "~ through both journal
bearlngs before exiting fromthe journal pearings adjacent the inpeller, 5
and ‘a thrust bearing nounted on the shaft so as to nove to an eccentric
posrtlon to correct for any msalignment between the shaft and the journal
beéﬁ ngs, the thrust bearing being keyed to rotate with the magnetic

hol der, whereby t he pressure on the lubricating fluid is 10

autonatbcallym %?mefeganaé fpawaade ;ﬁhrmhﬁ1 nagnetearhobdecauseansiforo be
at a substantia reduce ssure exj t JOREN

beari ngs ad1§€§ﬁﬁ Bhet ﬁpeﬂ i c@ﬁéﬂ@b?@&ﬁﬁuﬁé%?%{ﬁfin%égﬁ e o% Pén%th

| ubricating §kui dgapal i ehafio ﬂwrbughnxﬁdth jmarnal expear ings shefore
journal 15 bearin

S
of the i nven‘F?‘bﬁmgnd%FBms%&\ﬁ H&HrWe ?renﬁﬁa aﬁa@aritf ?%%éllr]gm%éie??gé?g
ref ergnce w fjhdnow hhruﬁ&debedningmnpunﬁedepmuuhe shaftise agcbapBAyeng

draw ng, in W@'Cﬁn' gccentric,position to correct for any misalignment

between the shaft and the journal bearings, the thrust

bearing being keyed to rotate with the magnetic holder,
whereby the pressure on the ‘lubricating fluid is
10 automatically lowered by passage through the bearings

causing it to be at a substantially reduced pressure when

: ~ exiting from the journal bearings adjacent the impeller,
thereby reducing the pressure of said lubricating fluid
applied to the impeller as it exits from said journal

15 bearings.
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Figure 1 is a vertical section of a centrifugal punp taken along an
inpeller axis incorporating a bearing systemof the invention, and 10
Figure 2 is an enlarged portion of Figure 1 show ng a t hr ust bearlng
structure at the rear end of the inpeller-shgft~ The seal | ess

centrifugal punp shown in the draw ng 15 I ncludes a punp ca5|ng
1 containing an axial inlet 2, a punping chanber 3 and an outlet 4, all o{l
whi ch are interconnected by passages extendi ng through the casing. The =
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carrying a sem o;been 1{{'&5&' %%el ?QV ?5 ?‘ g fin l{%etk%a;écor%éwing
chanber 6 du Eﬁﬁ*ﬂﬂm)bmevh%¢bn' The cartridge 10 will be specifically

described later. * The sem -open inpeller 12 includes a shroud 13 and a

series of vanes 14 haV|ng one edge integral with the shroud 13. 30 A
pover frame ¥igyres lovis gheverkicaldgectdomd 9 aqentetfugal Hpump

casing 1 and ca&iNén CO¥B6n bana sﬁpene@f a&qlstsin%rp‘dfﬂir@ adhSearing
out side of the fI frame 16 further® includes "a

nmounting foot S %n%ga?ﬁ eﬁhe bnvgﬁgbBBt' af‘ﬁe punp in conjunction with

the mounting foot 5 on the casing 1. A drive shaft 19 is rotatively nounted

in t_he (a/ver fﬁ%&% tlj% aigai-gnof eglargedaxb%lflt%ons%afc%digub éﬁr. ngﬁowgnogagd

21 fixedn th

thrust bearing structure at the rear end of the impeller

A

shaft. | _ - u _

The sealless centrifugal pump shown in the drawing
15 includes a pump casing 1l contalning an axial 1nlet 2, a

pumping chamber 3 and an outlet 4, all of which are

interconnected by passages extending through the casing.

The casing 1 also contains a mounting foot 5 and an
20 annular flange 6 surrounding the pnmping chamber 3. The
annular flange 6 is adapted to receive a casing cover 7
circling a pump cartridge 10 containing a number of
components including an axially extending shaft 11
carrying a semi-open pump impeller 12 rotating in the
25 pump ~chamber 6 during pump operation. The cartridge 10
will be specifically described 1later. The semi-open
impeller 12 includes a shroud 13 and a series of vanes 14
having one edge integral with the shroud 13. |

30 A power frame 16 fits over the cartridge 10 and is
attached to the casing 1 and casing cover 7 by a series
of bolts 17 circling the outside of the flange 6. The



on .the . opposite-sides of a bearing chanber 22 adapted to contain
.lubricant for the bearings 20 and 21. The outer end of the shaft 19 is
Jadapted‘to be coupled to a driving notor (not shown) using a conventi onal
coupling neans. 10 The casing cover 7 is .angnnular nmenber that slides into
a recess in the casing 1 circling the punping chanber 3 and has a lip 25
overlying the flange 6 with holes receiving the bolts 17. The annular lip
25 if sandwi ched 15 between the flange 6 and an annul ar flange 26 on
the open end of the pawer fr 6 with the bholts 17 serV|n .to hald both
the casing covBP¥®Xandiffé p %f%rw ’t’lF]t £as? ng““iun png fepg 18

gzirt ridge bodgdapbedfi ltsa | rsluppdm: ](c:aﬂimg pumpar inh arﬁblﬁ‘jﬁndﬂlajlanuhgthsthé
seating ag ot er e the ca3| ver ontro e,
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cartridge bod9tat3@echommt§d r does ddee apowduot hErameIle5by a pair of

sur roungi ng rS§ES‘it1 Ves e tb@h%fr{g‘:fe é‘ail bf’f%éé‘gnt?uéﬂé”@ggmé?’ésm

and 34. The IIe rough e bushings
and carries r egﬁecF e m%%@@ﬁ@s ofp aarhﬁ@ﬁnwt%ham@er n22 hédéptﬁanQ

33 and 34. Ebataligar '1%%r1$ﬂa‘?&ve$ox3@:lﬁi‘cbé’a7rﬁifs s36 Paed 9]3 th@haoouter

shaft 11 with a gpacing.sl eeve Sluqlocated t her ebet ween. front end
of the shaft 1%P8ar Pfe h&h ?aﬁ%%Plﬂﬁ tRthdr&V1n9

thrust coll armoéarsqabltn@h@gm)nsismdﬁea ddrwaeudkial apdupengonvand .end of
t he frogb bushi ng 33. The collar 42 controls the rearmard axi al :
The casing cover 7 is an annular member that slides intc
AW, | a recess in the casing 1 circling the pumping chamber 3
' and has a 1lip 25 overlying the flange 6 with holes
receiving the bolts 17. The annular lip 25 is sandwiched
15 ~ between the flange 6 and an annular flange 26 on the open
end of the power frame 16 with the bolts 17 serving to
hold both the casing cover 7 and the power frame 16 to
the casing 1.

20 The cartridge body 30 fits into the casing cover 7 and
has an annular step 31 seating against the outer face of
the casing cover 7 controlling the distance that the
cartridge body 30 extends into the casing cover 7. The

(U | cartridge body 30 <contains recesses at both ends

25 surrounding respective front and rear journal bearing

" bushings 33 and 34. The impeller shaft 11 extends
through the bushings 33 and 34 and carries respective
bearing sleeves 36 and 37 rotating in the bushings 33 and
34. The bearing sleeves 36 and 37 are slipped_on the

30 shaft 11 with a spacing sleeve 39 located therebetween.



5 novenent of the shaft 11. The inpeller 12 carries a threaded
menber 44 that threads into a threaded hole in the front end of the ’

shaft 11 and seats agai nst the shaft flange 41. 10 The rear ernd::of
the shaft 11 carries several itens imﬂtuﬁng‘a set of shins 46, a ~
thrust bearing collar 47 and .an aligning .ring 48, all of which are’
slidably nounted on the shaft. 11. A magnet hol der 50 is keyed on the shaf&i

11 by a.key 51 in a position engaging the rear 15 face of the
aligning ring TBeanfiroathekdd nof a(teleby shdfd SRt héggfifgsonahhg?ggg&dggﬁ

of the shaft 11 5 I he rot ents Q
cartridge 10 |%XEQ gggb %1 gﬁé %&a %h.|§1téhf?é%tr$€§£a50d923éeatln9
ext endi ng throug@alhatbeahEngfﬂan@mng§133amdjﬁhb fidowwfd endt bFCkResgroft
the set of shing,4RizQNt 8gl t hepgrd |0 the car r|d
body 30._The th?ﬁs%ﬁ ol Bgr 47 gggwenggég rus e&%jEP%nﬁe?FU§§ oﬁxgﬁﬁe
rear end of ®Be¥emenkr Bfishthe 3$hﬁﬁ@hIll«atrurhﬁi1mpeIlent12tbansies a

collar 42 ridegre8deqt hﬁefnb@@t Qd thath&Hyddls ﬂﬂsﬂ %'gtllﬁé ﬁﬁxﬁo%g

the rear thrust, collar 47 is se y nounted on the s

to eccentric pd%??loﬁ§°PEISP¢v8 t &hienghafds d1aand ﬂ?ﬁt$e®9aia§b theoshafte

thrust collar £¥angésabevel led at an angle of 45 30 degrees relative

to the axis of the shaft 11 and is engaged by the rounded front -seat
55 of the aligning ring 48. The rounded face of the seat 55 follows a

radius 10-7- |Thetedeatrn ead pbfinethiehatshaft (& aldftrié® sevderslcifiéms

through the axigofugffigS"g’tsdt: of shims 46, a thrust bearing collar 47

and an aligning ring 48, all of which are slldablyg;)

mounted on the shaft 11. A magnet holder 50 is keyed on
the shaft 11 by a key 51 in a position engaging the rear

15 face of the aligning ring 48 and is held in place by a
nut 52 threaded on thé rear end of the shaft 11. The nut
52 locks all of the rotatlng components of the cartridce
10 in place on the shaft 11 in the cartridge body 30
extending through the bearing bushings 33 and 34. The

. 20 thickness of the set of shims 46 control the end play of
the shaft 11 in the cartridge body-30.'

The thrust collar 47 serves as a thrust bearing and riaes

_ -~ on the rear end of the rear bushing 34 much like the -
25 front thrust collar 42 rides on the front end of the\‘)

front bushing 33. However, the rear thrust collar 47 is
loosely mounted on the shaft-ll and can move to eccentric
positions felative to the shaft axis. The rear face 54

- of the thrust collar 47 is bevelled at an angle of 45

30 degrees relative to the ax1s of the shaft 11 and. is
engaged by the rounded front seat 55 of the allgnlng ring

48. The rounded face of the seat 55 follows a radius

)



fThg seat 55 and the bevelled rear face 54 of the thrust 5 col | ar

Y47 " are dinmensioned so. the thrust collar 47 can nove to an eccentric

. position if necessary for the front face of the thrust collar 47 to seat

“flat against the rear end of-~ the rear7 bearing bushing 34. Thi s
arrangenment allows the thrust collar 47 to nove to a 10 position that
corrects for any msalignment between the shaft 11 and journal bearings
comerising the sleeves 36 and 37 and bushings 33 and 34. The thrust collar

47 is keyed to.rotate wi,th the. net Mol der, 50 al_pin 7 re
fixed to the réSFaigge ! t e tqrfagge[ ctgﬂtar ]1% ;?é’r%ﬁi’g ndtBex %édekﬁéhdé :
rearwar dly andthoosghy thet @xde rofs pdredishpfiol k. pl aced in the front face of
t he magnet hol der. The holes are |l arge enough to provide the pins 57 with

sufficient play to allowthe thrust collar 47 to move a sufficient
distance relafhee seat t15 Sndtthepyheveklnd pear fage 34 af§ thgethrust

alignmegt of r ar, $ r ' t 4hearnhn
bushi ng™34. Thgbgg'ra{tghlea?’; %Hét hedi?rl?a?gﬂnge%&%ﬁ ﬂgféfémeéﬁ%?ggggaébﬁiﬁﬂ 4peaanng
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thin can-shapgdcesh@dJf ThehitHrddt s svElai hedTegoeselt! d2atS8gaddsthehe
ot her parts of the cartrjd frame, 16 contains ag,outer

ge 10. . The power . .
magnet hol der &f3%tta F(P ruieéﬁaiﬁ?ﬁfvw At HRIar gﬁgéﬂgftgfg ar oG RAS30
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50 for -8 shaft 11 and journal bearings comprising the sleeves 36
(,/ and 37 and bushings 33 and 34. The thrust collar 47 is
' keyed to rotate with the magnet holder 50 by several pins
57 that are fixed to the rear face of the thrust collar
15 47 and extend rearwardly and loosely into corresponding
holes placed in the front face of the magnet holder. The
holes are large enough to provide the pins 57 with
sufficient play to allow the thrust collar 47 to move a
sufficient distance relative to the shaft axis for

20 - adjusting the alignment of the thrust collar 47 on the

rear end of the adjacent bearing bushing 34.

The periphery of the magnet holder 50 carries a series of

magnets 58 which rotate closely about the interior of a
25 relatively thin can-shaped shell 59 which fits over the

magnet holder 50 and the other parts of the cartridge 10.

The power f£frame 16 contains an outer magnet holder 61
attached to and rotating with the drive shaft 19 around
30 the can-shaped shell 59 in close proximity thereto. The
outer magnet holder 61 carries a series of magnets 62
spaced around its interior which are magnetically linked
to the magnets 58 on the inner magnet holder 50 for



transmtting torque from the outer nmagnet holder 61 to the -punp

I npeller shaft 11. Driving a punp inpeller using magnets in this
manner is well known in the art of sealless punps. 5 The casing cover 7
contains a fluid passage 64 extending from bts front face to its reéri
face for conducting the punmped fluid from “the punping chamber 3 into

t he space containing the nagnet holder 50.- This fluid flows to the 10 3.
thrust bearing including the thrust collar 47, passing through such g'
t hrust bearing and then forwardly along the shaft 11 through the .-~ - o
j our nal beannn;ansmmﬁtmnmg tohgubeafrop bhdiei ngmt!&zmagnatehmléartelfton1

the thrust bearigg ha 1 dj ace

Such fluid serves Id%??gé?g a%gag%o chh bggFﬁﬁﬁgrqI§d€§ %ﬁggffér
punped fluid Q§#Q9ILmﬁ9%%h$ |énpﬁbéﬁbménﬂﬁénlﬁh@eliﬂhnqyn(ﬁn the arkpes
fluid enabl es ided1&£8 ViPumpsa | ubricant. 20 In the event the
punped fluid cannot serve as a lubricant, such as when it is too:
dirty, the forward end of the passage 64 can be cl osed by a threaded plug

and | ubricati ngrie UlchsiSng nteodeeed Eoatatihe auifdivdd tﬂus:s&jh t614e eXt@id¢ing

Phe: threaded piARpBe. o iSRG, EACS FRoAtareRf $ASH dof L0 %ﬁ%ﬁ%ﬁgf%d

t hat has been mmnpnﬁtkibwgﬂ af foit etheyspumpiing chembem 3 tinto théespace
past, des) ner kdeSBRAGS S RUTRACHBKeNokaTutRd Hhie ellfn Libhloob! Oie

fluid into the earl tween the journa bean
causi ng ke | udrhmest ngbﬂitliugt olnpéuﬂnngboﬂ:hem rtémusms:@lbmg 4he Bausmng

11. 1t through such thrust bearing and then forwardly alqng the
- ghaft 11 through the journal bearings including the'w/

bearing bushings 33 and 34 and exits from the thrust

bearing 42 on the shaft 11 adjacent the impeller 12.

15 Such fluid serves to lubricate and cool such bearings.

| Using the pumped fluid as a lubricant is possib;e when

the nature of the pumped fluid enables it to serve as a

lubricant.

20. In the event the pumped fluid cannot serve ‘as a
lubricant, such as when it is too dirty, the forward end
of the passage 64 can be closed by a threaded plug and
lubricating f£luid is introduced from the outside through
the branch passage 65 running into the passage 64 and\h)

25 shown: as blocked by the threaded plug 66. Normally, this
1ubr1cat1ng fluid is pumped fluid that has been passed
through a filter system for cleaning it. '

In the past, designers of sealless pumps have introduced

30 the 1lubricating £fluid into the bearing system mldway_
- between the journal bearings causing the lubricating

fluid to flow in both directions along the shaft 11, It



-9 has ‘been found that this type of lubricating systemw ||l not work with
‘this type dof punp under the conditions intended for the punp disclosed
~here|n' ‘The pressure of the lubricating fluid exiting fromthe front end of
the 5 shaft 11 is at such a high gressure that it places an undue
| oad on the inpeller 12 causing the bearings to quickly fail. Thi s high
thryst |oad could be reduced by making the inmpeller 12 a cl osed inpeller,
whi ¢h i's the step taken by previous designers of this type of punp 10

facing the sgane proble | h h

such as being @ fi {Eb%ﬂégﬁﬁhe{ EﬁbgfgypﬁggﬁehPP%ﬁgg ﬁﬁ%ts & egbﬁgg

igrfaces ?' sclm&eg vhﬁnﬂ nwitle neldbsoftgpei cofi cpulmpdeundierh the sondit ilearsd
surface , gn t hy

Nevert hel cos, LRAAed . £5hocEhe? pamECRi¥eldBen RlzeiR . | rhed veﬁ%ﬁ‘?ﬁg’b&-’f

the present @;stelnmmetmgheflubducguhgngl ufaomstbssfé@mtnmmqf the

through £ he  iisde Depy i nge 475 8ndggbgn Sor gl p:eL-gaqet Rhathall phhdey aoh

20 t e journa bearings and exitin ron1 ryst earln col lar, 42
adj acent the iunsiue erlaad 2en3othe 1gmpehi caug%ngb ngs %Koy

g‘;]a nbg?e . ;eaddf‘aﬁlu tﬂ?ﬁ}comrrﬁiggmghhegsuag goadaicould «’bepltfﬁautged by
housing’ making the 1mpgffsage Sthn Iegstﬁoqﬁ%%ffgé? whi tﬂ]sa the
step taken by previous designers of this type of pump

10 facing the same problems. However, closed impellers have

other problems such as being difficult to clean.

It should be mentioned that the bearing surfaces disclosed
herein are made of silicon carbide which is a very hard

15 surface and is necessary to carry the loads in this pump
design; Nevertheless, such bearings could not survive
until the invention of the present system wherein the
lubricating fluid is passed inwardly through the thrust

, bearing 47 and then forwardly along the shaft 11 through

20 . ﬁhe journal bearings and exiting from the thrust bearing
collar 42 adjacent the impeller 12. '

25

30



——&Hd—eﬁeﬁrﬁg—rﬁ%o—%he punplng chanber and a punp outlet passage running -
chanber to an outl-et in the housi ng; .a shaft , mounted
i“ mmm rﬂ for rotation; a punp inpeller attached to the forwayd *
shaft for rotation wth the. shaft in the punpi ng -
chanber and a magnet hol der attached t&othe rear end of the shaft < = _
carrying a first magnetic means adapted to be magnetically coupled. to &
second magnetic neans rotated by a rotary driving device such as an E
el ectric notor, 15 said shaft being nounted in at |east two j ournal’
beari ngs spacgﬁxnscn1each other along the length of the shaft and | ocated
between the irnpellTer and the magnet holder, a shell surrounding the"

journal bearings and magnet holder to seal the punp fromthe exterior and
prevent the pynped A certnifhugdl) ompthmpki ngf satHesheklealidiens | odytped

bet the t ti t

forces betwEBHPEIRARG 0 2 rali 00 st Hap ERtgner: BRAP) g, chRrRE oy

'tmo_nﬂgnetlcpmn@nsﬂhxyﬂIpassagach*tnndn@gcﬁnbmlanngnlet passagehbm31ng g
ducti | ub t fl

fggr\lfjv;r Iolngf fgﬁg ch’g goggrq}énogsﬂ? at?&gg%nga'fﬁéallngrr%gl ang’%;“%r g‘% 1

t he magnet hnla@srageneanmrtmfefémrmgtlnqnepummgachagbﬁrum fa@rmtcllqt dirong

the length ofpsal dghaling it ough Solfel oRitted DEAT! BASd lia%fu%&g.g gt i N

from the journal ari ngs dj acent

thrust beari A@ta%daed &h tmen&hame%be’asa%aﬁbeé Fengheeé@éma'rdc emslsuqﬁ on
to cojpect fQ@npeAngHEAA Imrre%@ﬁwﬁn bPeh  thellsna¥hafin Ml gy nal

beari ngs, the t hrust bearing bei ng

chamber ‘and a magnet holder attached to the rear end of  j
the shaft carrying a first magnetic means adapted to be
magnetically coupled to a second'magnetic means rotated
by a ﬁotary driving. device such as an electric motor; 

15 said shaft being mounted in at least two journal bearings
spaced from each other along the length of the shaft and
located between the impeller and the magnet holder, a
shell surrounding . the journal bearings and magnet_holdef
to seal the pump from the exterior and prevent the pumbed

20 fluid from leaking, said shell being located between the
two magnetic means and being able to transmit magnetic
forces between the two magnetic means for magnetically
coupling said two magnetic means together, said housing -’
containing a passage for conducting lubricating fluid to

25 the part of the shaft located rearward of the journal
bearings relative to the impeller and forward of the
magnet holder, means for feeding the lubricating fluid
forwardly along the length of said shaft through both
journal bearings before exiting from the journali

30 bearings adjacent the impeller, and a thrust bearing
mounted on the shaft so as to move to an eccentric

position to correct for any misalignment between the
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keyed to rotate with the magnetic hol der, whereby the pre
| ubricati.ng fluid is automatically | owered by. passage thraﬂu“ﬂluul g“l um
causing.it to be at a 5 substantially reduced pressurect wh

“exiting from the journal bearings adjacent-the inpeller, thereby redUC|ng

the pressure of said lubricating fluid applied to the inpeller as it exits
fromsaid journal bearings. 10 2. A punp according to claim 1

'wheﬁetn the thrust bearing is |ocated on the shaft rearmerdly of the

journal bearings and forwardly of the magnet h thin the shell
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impeller as it exits from sald Journal bearlngs.

10 2. A pump according to c¢laim 1 wherein the thrust
bearing is located on the shaft rearwardly of the journal

\/ bearings and forwardly of the magnet holder and within the
shell with the means for feeding the lubricating fluid

being arranged to feed the lubricating fluid through the

15 = thrust bearing first before such fluid is fed to the
journal bearings so that the pressure on such fluid is

reduced by passing in series through the thrust bearing

and then through the journal beafings'mounted along the

iﬁpeller shaft.

20
3. A pump according to claim 1 or 2, wherein the
lubricating fluid is drawn from the fluid being pumped.
N\ 4, A pump according to claim 1 or 2, wherein the

25 lubricating fluid is separate from the fluid being pumped.

5. A pump 3ubstantia11y as hereinbefore described with

reference to the accompanying drawings.

30




