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Radial | Axial | Speed | Mis-
load load | align-
| 1 ment
Single row x X WO xx
deep groove
ball bearing
Double row XX XX X X
angular contact
- —1_ ball beanng
Single row XX HEXX X X
angular contact
ball bearing pair
0 | oo | ower | X
one
PumPac® direction
bearnng set
DN
Cylindrical W0 — 000K X
l 1 rolier bearng
Sphencal 000K XX 44 00
1 roller bearing
™
Tapear roller
bearing sel XXk KXXX KX X
- —: No Capacity
X Low
XX:  Moderate
XXX High

2000 Very High
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1. Oil enters the annulus in the base ring

2. Oil passes through radial slots in the back
face of the base ring

3. Ol flows through the clearance between
the base ring bore and shaft.

4. Ol flows to the inner diameter of the rotating
thrust collar,

5. Oil flows between the shoes and into the films.

(. At the collar rim, oil is thrown off into the
space around the collar.

7. Oil exits rangentially through the discharge
opening.

§. Ol enters the sump and is pumped through
a filter and cooler.,

9. Oil passes through the inlet orifice, which
controls flow rate.
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COUPLING FORCES RELATIVE LUBRICATION SERVICE LIFE
TYTPE GENERATED COST REQUIRED YEARS

Mechanically
Flexible
Gear Med-High Medium Yes 3-5
Chain Low Low Yes 3-5
Grid Spring Medium Medium Yes 3-5
Metallic Material-
Flexible
Disc Low-Med High No 4-8
Diaphragm Low High No 5
Elastomeric
Material-Flexible
Jaw Medium Low-Med MNo 3-5
Bonded Tire Low Low-Med No 2-3

(Urethane)
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Balancing line

To discharge
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Balancing piston

Impeller thrust

I
I Bal. piston thrust —|
Load on outboard
bearing shoes

Fig. 1—Balancing piston compensates forces acting con th®

Rotor thrust
condition with
labyrinth
clearances

on balancing pistor
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THRUST BEARING
AREA = 15 in? 300 PSI

4 [ 200 PSI
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4500 LB 3000 LB
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IMPELLER FORCE

NET THRUST
e E————
1500 LB
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1 Minute Loss = 0.004 litre 1 Minute Loss = 0.26 litre
1 Hour Loss = 0,35 litre | Hour Loss = 15.6 litres
1Dayloss = 8.3 litres 1 Dayloss = 374 0 litres
1 Week Loss = 58.0 litres | WeekLoss = 2616.0 litres
One Drop Per Second 1 Month Loss = 2550 litres ¢1.6 mm Stream A | Month Loss = 11,337.0 litres
1YearLoss =  3,07/0.0ltres " 1 Year Loss = 136,045.0 litres

1 Minute Loss = 0.01 litre 1 Minute Loss = 0.81 litre
1 Hour Loss = 0.71 litre 1 Hour Loss = 48.75 litres
1 Dayloss = 17.0 litres 1Dayloss = 11700 litres
1 Week Loss = 118.0 litres 1Weekloss =  B,190.0 litres
Two Drops Per Sec®nd 1 Month Loss = 912.0 hitres #3.2 mm Stream | Month Loss = 35.490.0 litres
1 YearlLoss = 6,144 0 litres 1YearLoss = 4258800 litres

1 Minute Loss = 0.08 litre 1 Minute Loss = 1.35 litres
1 Hour Loss = 4 .75 litres 1 HourLoss = B81.25 litres
| Dayloss = 114.0 litres 1 Dayloss = 19500 litres
1 Week Loss = 796 0 litres 1 WeekLoss = 13,6500 litres
Orops Breaking to ream 1 Month Loss = 34500 litres 1 Month Loss = 88,1500 litres
1 YearLoss = 414000 litres 1YearLoss = 709,800.0 litres

1 Minute Loss = 293 litres
1HourlLoss = 176.0 litres
1Dayloss = 4,225 0 litres
1 Week Loss = 295750 Itres
o6 4 mm Stream 1 Month Loss = 128,158.0 litres

1 Year Loss

1,537 800.0 litres




&) gliall At () 5 <4l

sale 2ga oA Al 5 Sall
Liall e Cilidy Tk il
el A el oSy s
J8 5ae 2x 505 )
Jead¥) S s g 5 sl
M:‘)-L’d-@-wij SJ\.AMG}JQ
W P RV QEIRPEN
SJ\.A\UAQ_\UAJ)A,J\L&JL

NN
/ \E\ & g5 Any phall sda (Sl
SHAFT SHOULDER \ P ;~L,~',,§=§n _als

SEALING TAKES PLACE
BETWEEN END-FACES

STATIONARY HOUSING _!J

e ATMOS.

/

- ROTATING SHAFT -




kel n g 3 senl) i) 4
oy s Ledlaginl (S
st Lyl 5 ) saall Ao s

3 ele ol danally dylanl)
- (‘;3..3 Lﬁm Sl
OS5 s ad ol
oo U e Al daladl
8l a5 S o) g
Al (el all 4pally
O sl kil aie il
Eie e Jand ag 83U
(JMQABJ\.AMJ}JA
38 Oindadl) a5 (g 5l
JJ:_ (PRIMARY SEAL)




il Jrany (e ol 3ldail Aags
3 gaxd) G J 5V GailSa (e Balall
AN ade Al dakdll g ele )
YV O e (findal Adlal oy
Ledany (Al Axdadll 5 sl
) Anall 5 ele ) o AU

Ofindadl) 028 (a5 Lglan
(SECONDERY SEAL)O
(@ s gl A e (5SS
(O"RING ) e 4y yils lila-]
SECONDARY SEALS — SECONDARY sms7 (WEDGES)—lueul-2

. CJxa j‘ .LLLA—B
E g g iﬁ BELLOWS)y <

B 3C

) — = —— SECONDARY SEALS e




daalic ) Cay pall 2ic
Cre ol O salall la
(o A8lisall i (J glas
a3 A pea
sy by 4l
dalaa g 32 g2ua
s S dals
(Say s i il
2 )8a el aladtiul
s |53 Bae
dnaraail) 48,014l




PRIMARY SEAL MATING RING

STAT. :\_j‘ju‘
SNAP RING ' *

} spy Al e 5 Adla)
RETAINER

SEAL |

HEAD | spRING -
RETAINER AC 4\_1)\.;]\ (R UAJAJ\
SET SCREWN )

:\.@_«zi u'a\)bi

0
gremere . o
| g ‘} e Al Laall e
| ] Lod "
._.fr!——- - ROTATING SHAFT - — SECONDARY !\"‘—' U.A.j\_ﬂ‘ ‘\.A‘.S.Lu)\
SEALS

leg U'A_q\ '\“ Caty e
& Sz

\
POSITIVE DRIVE / k\g‘ ‘)‘M

\DENT & GROOVE PRINCIPLE) g\);}[\ ;,\ - ‘ .

PRIMARY SEALING ELEMENTS




Q\\J Al ‘A\ ol 7

Ao sy aadal (OUEL (lga s a5
MB‘_QMDPY\}JM\
e.a\dc_a.u).adlééjd\.m.a\
&w\y G 3l O 58S 5 Gag )
i (e (Film) ) (e daala
MAH\&JMUJS.\}@)&JAMOALA\
DMJMJUJJSJLA 053
o&).a\_uj‘;a\}au.u; \
‘sﬁjd.o\}cbduwu\

MSJ}JJ.\.@J\ o;s]\ 1
Lalpli sl 2
Hlata o) cpadall Ak gl 3




\
]

@ o sraall 5S35
S8 A
;le\_"d\.s
258 Al Jsa
dalisal) & 4
Sl g hnell 5l 58
lara g danlill
9 g ol 9..4:;5 \ d}.ﬁ.\m
O sl sl ol



b A Joaty B aria aa g 2
Js32 (e U laaall ga g
O582 Cua (el G Jilll
Gstica Jaray dgladl
Cusy allily o5 (e g Gl pliall
= N2 O ) baall 8 N Gaag
_V__,—< % ) a2y (5 sl bl N Jea
\ L/ 5581l 028 (pea oll adag A
oSy (g 5l i J sl
RYEN ) g SRR PR P

o DRI




58 a5 2 5l 25553
Bl Jslad Al panlill
ABML]) 4a 5V

boall OS5 O m o3l e
558 Al ALl 48 5 )2l
‘_55\ (5 s 3 S ua.a\_d\
G Jsaall JAlad) 3 )08 ane
o) AlSl) sl (g )
ZoA ) (55 lea Salls
5y el e S0 AaeSy il




Ob i 13 (e
) A
Jazd S35 ) gl
et 4 slaidll
* sl e g

5 sall4+ =il 3 68-1
Sl 5 el

Jatad Al 3 gall-2
adilal) 4 §Y) 38



) 3 gall 3aly ) die e
O Aa V) =8 J gla
3L ) (A s e
%)Y\ Oy a8l el
3 ) ) sam Lea
salall 7z 5 A 5 o il
o shaiall 128 Loy




)3 sall ala 3 Ladie o
0)3)4.;)&\ dl:: d}\é.\
( j)d.\.@.j\ a)sj\+u4.1\_d\
d;..ua.\ 28 4\:\.\:\1\5\ MQ.L]\ u\ﬁ
o Gigan ) gay M8 g
MAH\ 52 d)a.m.a\j
G o8l Sigan ) g2
(55 Lae 3 pdilia 4a gV
5l Cpadandl (ass
Jddy an V! Dt I
44 gaiall




