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 Ma1.6.4.2
An example 
below.  The a
engraved on

 

Equipment G
I  = Mining 
II = Non-min
 

Category 
2 or M2 = hig
3 = normal le
 

Gas and/or d
G = Gas 
D = Dust 
 

c = Construc
(in accord

 

Gas Group  
IIA – Propane
IIB – Ethylen
IIC – Hydroge
 

Maximum su
(see section 
 

  Av1.6.4.3
tem

 ENSUR
CLASS IS S
 
Pumps have
ATEX Ex rat
on a maximu
Flowserve fo
 
The surface 
by the tempe
maximum pe
the temperat
values in the
 

Temperature c
to EN13463-

T6 
T5 
T4 
T3 
T2 
T1 

* The table only 
Pump design o
may further lim
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arking 
of ATEX equi
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 II 2 G

Group 

ing 

gh level prote
evel of protec

dust 

ctional safety 
dance with EN
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e (typical) 
en (typical) 

urface temper
1.6.4.3.) 

voiding exce
mperatures 

RE THE EQU
UITABLE FO

e a temperatu
ting on the na
um ambient o
or higher amb

temperature 
erature of the 
ermissible liqu
ture class and
e table that fo

lass 
-1 

Maximu
temperatu

85 °C 
100 °C
135 °C
200 °C
300 °C
450 °C

takes the ATEX te
or material, as we

mit the maximum w

AL TURBINE

ipment markin
ication of the 

ate. 

GD c IIC 135 

ection 
ction 

N13463-5) 

rature (Tempe

essive surfac

UIPMENT TEM
OR THE HAZA

re class as st
ameplate.  The
of 40 ºC (104 º
bient temperat

on the pump 
liquid handle

uid temperatu
d must not ex
llows. 

um surface 
ure permitted 

T

(185 °F) 
C (212 °F) 
C (275 °F) 
C (392 °F) 
C (572 °F) 
C (842 °F) 
emperature class
ll as component d

working temperatu

E PUMPS (VT

ng is shown 
pump will be 

ºC (T4) 

erature Class)

ce      

MPERATURE
ARD ZONE 

tated in the 
ese are base
ºF); refer to 
tures. 

is influenced
ed.  The 
ure depends o
xceed the 

Temperature limi
liquid handled 

Consult Flowser
Consult Flowser

115 °C (239 °F
180 °C (356 °F
275 °C (527 °F
400 °C (752 °F

s into consideratio
design or material
ure of the liquid. 

TPS) CENTRI

) 

E 

d 

on 

t of 
* 

rve
rve
F) 
F) 
F) 
F) 
n.  
l, 

The te
due to 
accoun
 
The op
specif
excee
 
Tempe
liquid t
installe
case th
pump s
permitt
 
If an ex
installa
rotatio
run tim
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Where
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casing
surface
 
Avoid 
using m
power 
checks
 
In dirty
and re
bearing
 
1.6.4.4

 E
AND V
Ensure
pipelin
during 
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system
proper
 
If the o
conditi
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vapor o
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mperature ris
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temperature v
ed in different
he user is res
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g external surf
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s. 

y or dusty env
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 Preventin4
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ENSURE THE
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ne system is to
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ms and any he
rly filled. 

operation of th
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oid potential h
or gas to atm

be well ventila
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se at the seals
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m liquid tem

fication “Tx” i
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the pump unf

a high temper
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e protection d
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ad trips, temp
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E PUMP IS P
D DOES NOT
nd relevant s
otally filled wi

peration, so th
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l chambers, a
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he system ca
propriate dry r
detection or a

hazards from 
mosphere the s
ated. 
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up of explosi
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 Pre1.6.4.5

 To pre
contact, the 
 
 To avoid the
current gene
properly grou

 Avoid el
surfaces with
 
For ATEX ap
to comply wit
must be main
 
Additional r
non-metallic
When metall
metallic base
 

 Pre1.6.4.6

 The pu
for which it h
corrosion res
 
Avoid entrapm
piping due to
which could c
occur if there
the pump is s
 
Bursting of li
must be avo
and ancillary
 
Where there
barrier fluid o
monitored. 
 
If leakage of
hazard, insta
 
 

 Ma1.6.4.7

 CORR
AVOID POT
RISK OF EX
 
The respons
instructions
 
To avoid pot
maintenance
materials use
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reventing spa

vent a potent
coupling gua

e potential haz
rating a spark

unded. 

ectrostatic cha
h a dry cloth; e

pplications the
th 94/9/EC.  C
ntained. 

requirement 
c base plates
lic componen
e plate they m

reventing lea

ump must only
has been app
sistance. 

ment of liquid 
 closing of suc
cause dangero

e is heat input t
stationary or ru

quid containi
ided by drain

y systems. 

e is the potent
or external flu

f liquid to atmo
all a liquid det

aintenance to

RECT MAINTE
ENTIAL HAZ

XPLOSION 

sibility for com
s is with the p

tential explosi
e, the tools, c
ed must not g
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tial hazard fro
rd must be no

zard from rand
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arge: do not ru
ensure cloth is 

e coupling mus
Correct couplin

for metallic p
s 
ts are fitted o

must be individ

kage 

y be used to 
roved to have

in the pump a
ction and disc
ous excessive
to the liquid.  T
unning. 

ng parts due 
ing or protect

tial hazard of 
ush, the fluid m

osphere can 
tection device

o avoid the h

ENANCE IS R
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mpliance wit
plant operator

ion hazards d
leaning and p
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E PUMPS (VT

om mechanica
on-sparking.

dom induced 
ate must be 
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damp. 
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ng alignment 

pumps on 

on a non-
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handle liquids
e the correct 

and associated
harge valves, 

e pressures to 
This can occu

to freezing 
ting the pump

a loss of a se
must be 

result in a 
e. 

hazard 

REQUIRED T
H GIVE A 

th maintenanc
r. 

during 
painting 
parking or 

TPS) CENTRI

al 

ic 

d 

d. 

s 

d 

r if 

p 

eal 

TO 

ce 

advers
is a ris
must b
 
It is rec
schedu

 S1.7
 
1.7.1
For de
Confor
these U
 
1.7.2
 

 

Oil lub

 S1.8
For pe
conditi
these t
are inc
been s
should
Instruc

 N1.9
Attenti
to the 
guidan
and wh
This is
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sely affect the
sk from such t
be conducted 

commended 
ule is adopted

Safety Lab

Nameplate
etails of name
rmity, or sepa
User Instructi

Safety labe

ricated units 

Specific M
erformance pa
ions.  When t
to be incorpo
cluded here.  
supplied sepa
d be obtained 
ctions if requir

Noise Leve
on must be g
noise, and loc

nce to person
hen noise exp
s typically 80 t

MPS ENGLIS

e ambient con
tools or mater
in a safe are

that a mainte
d.  (See secti

bels Summ

e 
eplate, see the
arate docume
ions. 

els 

only: 

Machine Pe
arameters see
the contract re
rated into Us
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arately to the 
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red. 

el  
given to the ex
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to 85 dBA. 
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The usual ap
the noise or 
emitted soun
limiting noise
however if no
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indication of 
take the app
 
Pump noise 
operational f
acoustic cha
values given
cannot be gu
 
Similarly the 
motor” noise 
and high effic
the pump.  N
show an incre
 
If a pump uni
your own driv
table should 
obtained from
noise special
the values. 
 
It is recomm
the prescribe
should be m
 
The values a
(3.3 ft) from 
over a reflec
 
For estimatin
add 17 dBA 
 

 Th
extracted fro
data/catalog
motor noise 
are not guara
depending u
The combine
could exceed
adding moto
total noise le
values listed
combined no
Actual on-sit
recommende
accordingly. 
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e level when t
o noise requi
drawn to the f
equipment no
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level is depe
factors, flow r
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motor noise a
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ciency motors 
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eased noise a
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be combined w

m the supplier.
list if assistanc
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ed limit, then 
ade. 
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the machine, 

cting plane”. 

ng sound pow
to the sound 

e noise levels
om typical mo
ue to provide
values at no 
anteed.  The 
pon the test a
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d the values s
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evel.  Therefo
 above is req

oise levels of 
te noise meas
ed and safety
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rements were
following table
oise level so 

on in your plan
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f the building
to a 3 dBA tol

assumed in the
ly expected fro
when on load

tor driven by a
at some speed

en purchased 
pump only” no
with the level 
.  Consult Flow
ce is required 

here exposur
site noise me

pressure leve
for “free field

wer level LWA (
pressure valu

s shown in ta
tor manufactu

e the average 
load for refere
values could 
and surround
l of the pump 
shown.  It is to
r noise levels
re, the dB cor
uired to obtai
motor and the
surement by e
y measures ar

E PUMPS (VT

xposure time 
reduce 

y specified a 
nt was ordere
e defined, the
e to give an 
that you can 
nt. 

umber of 
k design and 
, and so the 
lerance and 

e “pump and 
om standard 
d directly drivin
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ds. 

for fitting with 
ise levels in th
for the driver 

wserve or a 
in combining 

re approaches
easurements 

el LpA at 1 m 
d conditions 

(re 1pW) then
ue. 

ble 1.9.1 are 
urer’s 
expected 
ence only and
vary 
ing conditions
and the moto

o be noted th
s increases th
rrection to the
in the 
e pump.  
experts is 
re to be taken

TPS) CENTRI

to 

d, 
n 

ng 
ay 

he 

s 

n 

d 

s.  
or 
at 

he 
e 

n 

1.9.1

 
M
Fr
S

NE

1

2

2

2

3

3

4

4

4

5

5

6

8

 S1.10
For pe
conditi
require
perform
include
been s
should
require
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Typical ver
and Solid s

Motor 
rame 
Size. 
EMA 

RPM

180 360
180

1200 & s
210 360

180
1200 & s

250 360
180

1200 & s
280 360

180
1200 & s

320 360
180

1200 & s
360 360

180
1200 & s

400 360
180

1200 & s
440 360

180
1200 & s

449 180
1200 & s

5000 
 

360
180

1200 & s
5800 360

180
1200 & s

6800 180
1200 & s

8000 180
1200 & s

Specific m
erformance, p
ions.  Whene
ement to inco
mance into U
ed here.  In ca
supplied sepa
d be retained w
ed. 

MPS ENGLIS

rtical motor 
shafts) 

M Sou
Press

(dBA
(WP

enclos
00 70
00 60
slower 55

00 70
00 60
slower 55

00 75
00 70
slower 60

00 75
00 70
slower 60

00 75
00 65
slower 65

00 75
00 65
slower 65

00 80
00 70
slower 65

00 80
00 70
slower 70

00 85
slower 80

00 90
00 85
slower 80

00 90
00 90
slower 80

00 90
slower 85

00 90
slower 85

machine pe
arameters se
ver there is a

orporate speci
ser Instructio
ases where p

arately to the 
with these Us
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flowse

noise data (H

und  
sure 
A )  

P- I 
sure) 

Soun
Pow
(dBA
(WP-

enclos
.0 78.0
.0 68.0
.0 63.0
.0 78.2
.0 68.2
.0 63.2
.0 83.4
.0 78.4
.0 68.4
.0 83.8
.0 78.8
.0 68.8
.0 84.0
.0 74.0
.0 74.0
.0 84.2
.0 74.2
.0 74.2
.0 89.5
.0 79.5
.0 74.5
.0 90.0
.0 80.0
.0 80.0
.0 97.8
.0 92.8
.0 102.
.0 97.8
.0 92.8
.0 103.
.0 103.
.0 93.7
.0 103.
.0 98.8
.0 104.
.0 99.7

rformance
ee section 1.5
a contract 
ific machine 
ns, those are

performance d
purchaser, th
ser Instruction
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0 
0 
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2 
4 
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0 
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0 
2 
2 
2 
5 
5 
5 
0 
0 
0 
8 
8 
.8 
8 
8 
.7 
.7 
7 
.9 
8 
.7 
7 

e 
5, Duty 

e 
data has 
e same 
ns, if 
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2 TRAN

 Cons2.1
Immediately 
checked aga
documents f
been no dam
or damage m
Flowserve a
of receipt of 
accepted.  
 
Check any c
accessories 
separately w
walls of the b
 
Each produc
this number 
always quote
as when ord

 Hand2.2
Boxes, crate
using fork lift
size and con

 Liftin2.3

 Equipm
lifted by mec
must carry o
regulations. 
 
Before lifting
manufacture
 

 Lifti2.3.1
(hea

Lift the unas
not attached
the flange m
shaft into pla 

EY
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SPORT AN

signment r
after receipt 

ainst the deliv
for its complet
mage in transp
must be repor
nd received in
the equipmen

crates, boxes 
or spare part

with the equipm
box or equipm

ct has a uniqu
corresponds 
e this number
ering spare p

dling 
es, pallets or c
t vehicles or s
nstruction. 

ng 

ment in exces
chanical mean
out lifting, in ac

g the driver alo
er’s instruction

ng of W-type
ad only-pump
sembled cast
) by installing
ounting holes

ace.  

YE BOLTS 

CAST HEAD 
UNASSEMBLED

AL TURBINE

ND STORA

eceipt and
of the equipm

very and shipp
teness and th
portation.  An
rted immediat
n writing with
nt. Later claim

and wrapping
ts which may 
ment or attac

ment.  

ue serial numb
with that adv
r in correspon
parts or furthe

cartons may b
slings depend

ss of 25Kg (55
ns.  Fully train
ccordance wi

one, refer to t
ns. 

e cast discha
p not attache
t discharge he
g eyebolts as 
s.  Lower the 

D 

E PUMPS (VT

AGE 

d unpackin
ment it must b
ping 
hat there has 
ny shortage an
tely to 
in one month 

ms cannot be 

gs for any 
be packed 
hed to side 

ber. Check th
ised and 

ndence as we
er accessories

be unloaded 
dent on their 

5lbs) should b
ned personne
th local 

the 

arge head 
ed) 
eads (pump 
shown using 
head over 

PIN
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g 
be 

nd 
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ell 
s. 

be 
el 

of the d
discha
secure
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2.3.2

Cast d
recom
that he
are att
of the s
 

 
 

P
D

L

“L” 
 
 

2.3.3

If the p
head u
in the d
method
with or
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 Do n
discharge he

arge heads un
ed by slings to
ompletely ass
gh this flang

Lifting of ty
pump attac

discharge hea
mended to be

ead size (refe
tached as sho
sling from the

" L "

Cast head
100 
(4) 

Pin 
Dia. 

25 
(1) (

L 
1220 
(48) 

is approximate l

Lifting of f
or without 

pump is suppl
use 2 point or 
details provide
d is applicable
r without the p

MPS ENGLIS

not use the lif
ad while liftin

nless the disc
o prevent ove
sembled pum
e. 

ype-W cast d
ched  

ads with pump
e lifted by usi

er to the table 
own maintaini
e shaft end as

305

ds with discharg
150 
(6) 

200 
(8) 

32 
(1.25) 

32 
(1.25) 

1370 
(54) 

1370 
(54) 

length 

fabricated dis
the pump 
ied with a fab
3 point metho
ed in 2.3.3.1 &
e to the lifting 
pump. 
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flowse

fting pins at th
g unassembl

charge head is
erturning.  Nev
mp with eyeb

discharge he

p attached are
ng pins suitab
shown).  The
ing minimum 
s shown in the

PIN

CAST H
WITH P
ATTACH

5 mm (12 in.) M
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(10) 

3
(1

32 
(1.25) 

3
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(60) 
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scharge hea
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od of lifting as
& 2.3.3.2.  Th
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length 
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HEAD
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MIN.

 

) 
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1.5) 
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ds with 
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s shown 
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heads 
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he
wi

 Fabric

10

Pin 
Dia. 32

Weight <230

 

 Th2.3.3.2
dis
wi

 

 

"L"
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wo point liftin
ead types TF,
thout pump 

ated heads with d

00-200 
(4-8) 

2 (1.25) 

00 (5000) <

hree point lift
scharge head
thout pump 

HF
WIT
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ng of fabricat
, UF & HFH (
attached) 

discharge size mm

250-600 
(10-24) 

38 (1.50) 

<4500 (10000) 

ting of fabric
d of type HFL
attached)  

FL STYLE FABR
TH 3 POINT LIF

50 m

FABRICATED W
2 POINT LIFTIN

E PUMPS (VT

ted discharg
(with or 

 
m (in.) 

700-900 
(28-36) 

44 (1.75) 

<6800 (15000

cated 
L (with or 

RICATED
FTING

 

mm (2in.) HOLE

WITH
NG

TPS) CENTRI

ge 

0) 

2.3.4
Clamp
for liftin
sump/s
 
a) Lo

ex
ap

b) Bu
an
ne

c) Co
he

d) Ins
e) As
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Lifting of b
p the bowl ass
ng and loweri
suction barre

ower the bowl
xtensions rest
ppropriate sup
uild the very fi
nd lower the e
ext column se
ontinue to bui
ead assembly
stall the disch
ssemble the m

Example: 
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bowl assemb
sembly and ce
ing the assem
l. 

 assembly un
t on the found
pports).  
irst section of

entire assemb
ction.  
ld until it is re

y. 
harge head. 
motor.  

 Lifting of bow
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Suction barre
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suction barre
the suction b
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fting of suctio
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s fully assem
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re it can be lift
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om the sump 
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n barrel 
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ssembled pu
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supported at 
ted from the s
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applicable whe
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S
U

C
T
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R
R

E
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N
)
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is always 
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Pump must be supported 
at least two places 
when lifted.
Do not use chains 
to wrap around.

 Two (2) 
cranes are 
required 

 

 Examples shown here are for illustration only.  See section 2.3 1~2.3.6 for specific lifting 
instructions based on design variations.  The pumps vary in weight, length and physical appearances from the 
types shown here. 

  Therefore, before lifting is attempted, exercise caution to prevent any injuries or loss of life. 
 

 
 Pump must be supported at  

least two places when lifted. 

Do not use chains to wrap around. 
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 Stora2.4

location awa
connection c
foreign mate
at frequent in
bearings and
 

 Insp2.4.1
a) Inspect t

on the va
necessa

b) Inspect a
connecti
covers a
deposits 

c) If necess
as noted
shipped"
securely

d) Exercise
Containe
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igned with the
n barrel [315] 
r bolts.  Torqu
ate.  The suct
a master leve
s should be ta
es. The suctio
to be leveled

using shims
the grout to s
mp is installe
e levelness a
ed with the pu

mbly [101] into
arge head flan

ck to make su
pect to the ba
002 in./ft) and
ing data is to 
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 Ins4.5.4.1
a) Clean dr

and chec
mounting

b) Remove
c) See (j) re
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on a three-ph
leads.  To cha
ase motor, int

otors will be s
" or "steady bu
om of the moto
ome motor m

ushing before 
guide bushing
g. 
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ments 100 
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Fx 0.53 
(120) 

Fy 0.67 
(150) 

Fz 0.45 
(100) 

Mx 0.50 
(370) 

My 0.26 
(190) 

Mz 0.37 
(275) 

Fx 1.07 
(240) 

Fy 1.34 
(300) 

Fz 0.89 
(200) 

Mx 1.00 
(740) 
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(380) 

Mz 0.75 
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(570
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(660
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(300) 

1.87
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1.49 
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0.77 
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1.06
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1.15 
(850) 

1.54
(1140
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1.34 
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(330) (
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1.83 
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(

4 
) 

1.22 
(275) (

6 
) 
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3 
) 

0.67 
(495) 

0
(

7 
) 

1.04 
(770) (

7 
) 

2.94 
(660) 

3
(

4 
) 

3.65 
(820) 

4
(

7 
) 

2.45 
(550) 

2
(

 
0) 

2.75 
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3
(2

6 
) 

1.34 
(990) (1
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0) 

2.09 
(1540) 

2
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7 
) 

2.94 
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) 

3.65 
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(
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0) 
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2.67 
(600) 
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1.56 
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4.23 
(950) 

4.90
(110

5.12 
(1150) 

5.79
(130

3.34 
(750) 

4.00
(900

3.66 
(2700) 

4.06
(300

1.83 
(1350) 

2.03
(150

2.71 
(2000) 

3.05
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4.23 
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4.90
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5.12 
(1150) 

5.79
(130

3.34 
(750) 

4.00
(900

3.66 
(2700) 

4.07
(300

1.83 
(1350) 

2.03
(150

2.71 
(2000) 

3.05
(225

the suction flang

 Contact Flow
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flanges 

) 

0 
8) 

508 
(20) 

 

 

 

 

 

 

0 
0) 

5.34 
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0) 

6.23 
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0) 

4.45 
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4.47 
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flowse

610 
(24) 

760 
(30) 

  

  

  

  

  

  

6.01 
(1350) 

7.12 
(1600) 

7.12 
(1600) 

8.46 
(1900) 

4.90 
(1100) 

5.56 
(1250) 

5.42 
(4000) 

6.50 
(4800) 

2.71 
(2000) 

3.25 
(2400) 

4.07 
(3000) 

4.88 
(3600) 

6.00 
(1350) 

7.12 
(1600) 

7.12 
(1600) 

8.46 
(1900) 

4.90 
(1100) 

5.56 
(1250) 

5.42 
(4000) 

6.50 
(4800) 

2.71 
(2000) 

3.25 
(2400) 

4.07 
(3000) 

4.88 
(3600) 

s for the next lar

her values are
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915 
(36) 

 

 

 

 

 

 

8.46 
(1900) 

9.79 
(2200) 

6.23 
(1400) 

7.60 
(5600) 

3.80 
(2800) 

5.70 
(4200) 

 

 

 

 

 

 

rge size 

e 
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recommende
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dditional 
ections. 

EUROPEAN
atibility when 
site.  Attention
ques used 
se 
e the 
ment, wiring o

TPS) CENTRI

d 
o 

ut 
A 

re 

an 

ly. 

n. 

nt 

N 

 

n 

or 

any co
Flowse

accord
instruc
box) in
current
The ide
ensure

 A
be fitte
If not s
control
supplie
 
For ele
see the

before 

 F4.9
After c
severa
and all
alignm
strain. 

 P4.10

 T
recomm
potenti
liquid. 
 
If there
pump t
minimu
should
liquid d
 
If there
can all
power 
preven
relevan
 
If leaka
sealing
recomm
system
To prev
bearing
vibratio

IFUGAL PUM

onnected devi
erve for advic

 The m
dance with the
ctions (norma
ncluding any t
t and other pr
entification na
e the power s

A device to pr
ed. 
supplied pre-w
ller/starter ele
ed within the c

ectrical details
e separate wi

 See
 connecting t

Final Shaft
connecting pip
al times by ha
l parts are fre

ment, as previo
 If pipe strain

Protection

The following
mended parti
ially explosive
 If in doubt, c
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seal an
require
the suc
repack
hydroc
Teflon 
bearing
longer 
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Examples of typical pre-lube methods used in the industry are as follows. 
 
Example (a) 

TANK

PIPING MUST  BE 
MINIMUM LENGTH AS 

GATE VALVE SHOULD 
MAX. DISCHARGE 

1" MIN PIPE 

PRESSURE 

 
Pre-lubrication recommended tank volume for pumps started at rated RPM’s for all cases of pre-lubrication 
methods suggested in this section 

Depth to water level 
(at the time of starting the 

pump) m (ft) 

Pre-Lubrication tank 
size.m3  (US gal) 

More than Upto 
0 9 (30) 0 

9 (30) 30 (100) 0.19 (50) 
30 (100) 60 (200) 0.38 (100) 
60 (200) 150 (500) 0.75 (200) 

 
Example (b) 
 

 
 

STARTUP
LEVEL

MAX
LEVEL

GATE VALVE SHOULD WITHSTAND 
MAX. DISCHARGE PRESSURE

PIPING MUST  BE KEPT TO 
MINIMUM LENGTH AS POSSIBLE

DRAIN
PLUG

25 mm (1in.) MIN 
PIPE LINE

LEVEL
GAUGE

LUBRICATION
TANK

VENT
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Example (c) 
 

 
Example (d) 

 
 

STARTUP
LEVEL

25mm (1in.) PIPE 
LINE

DRAIN
PLUG

PIPING MUST  BE KEPT TO 
MINIMUM LENGTH AS POSSIBLE

LUBRICATION
TANK

MAX
LEVEL

VENT LEVEL
SWITCH

SOLENOID GATE VALVE SHOULD 
WITHSTAND MAX. DISCHARGE PRESSURE

FLOAT
LEVEL

TIME DELAY RELAY

SOLENOID GATE VALVE SHOULD 
WITHSTAND MAX. DISCHARGE PRESSURE

LUBRICATION
TANK

25mm (1 in.) MIN 
PIPE LINE

DRAIN
PLUG

PIPING MUST  BE KEPT TO 
MINIMUM LENGTH AS POSSIBLE

LEVEL
GAUGE

MAX
LEVEL

STARTUP
LEVEL

VENT
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Shaft size 

mm (in.)  

25 (1.00) 
32 (1.25) 
38 (1.50) 
43 (1.69) 
49 (1.93) 
56 (2.20) 
62 (2.44) 
68 (2.68) 
75 (2.95) 
82 (3.22) 
89 (3.50) 
95 (3.75) 
102 (4.00) 
114 (4.50) 
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The pump si
the pump na
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ING SIZES 
Packing 

Packing ring

mm (in.

9.65 (0.38
9.65 (0.38

11.17 (0.4
12.70 (0.5
12.70 (0.5
12.70 (0.5
12.70 (0.5
12.70 (0.5
12.70 (0.5
12.70 (0.5
15.74 (0.6
15.74 (0.6
15.74 (0.6
15.74 (0.6

artup with ne
e that the by-
nd the packin
low it to run f
land during th
xcessive.  Sh
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low to cool. 
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8) 44
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50) 68
50) 74
50) 81
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50) 93
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62)  13
62)  14
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mm (in.) 
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0.8 (2.00) 
0.4 (2.38) 
8.3 (2.68) 
4.6 (2.93) 
1.0 (3.19) 
7.3 (3.43) 
3.7 (3.69) 
00.0 (3.93) 
07.9 (4.24) 
20.6 (4.74) 
27.0 (5.00) 
33.3 (5.24) 
46.0 (5.74) 
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the foll
you do
Flowse
 
6.3.2.1
Sugge
handlin
interru
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wserve Sales 
the spares be

f spare parts
stored in a cle
pection and re
f necessary) w
-month interv

nded Spar
ables 

 consumable
 this User Ins

u have receive
specifically to

s not found, pl
mp type and o

uired 

eded to main

panners / wren

rs / wrenches

nches 
e of screw driv

mps: 

not provided o

SH  71569224

flowse

ended spare

pplied along w
re included in
mmended spa
ion please co

e when pump 
uids and whe
mportant. 

when pump is
quids and whe
ce are not 

Representativ
est suited to m

 
ean dry area a
e-treatment o
with preserva
als.  

res and 

s are general
structions and
ed along with
o your order.  
lease contact

order no. 

ntain this pu

nches (standa

s (standard siz

vers 

on the unit) 

4 – 02-15 

erve.com 

es 

with the 
n each of 
ares.  If 
ntact 

is 
ere 

s 
ere some 

ve in 
meet 

away 
of 

tive is 

lly 
d other 
h the 

In the 
t 

mp are 

ard size 

ze 



Page 50 of 7

 Ot
the accessor
Flowserve in
with any pum

 Faste6.6
 

 To
fasteners lub
graphite-oil, 
 

 Fast6.6.1

T

 

Nomin
Diamet

mm (in

6 (0.25

8 (0.31

10 (0.3

11 (0.4

12 (0.5

15 (0.5

16 (0.6

19 (0.7

22 (0.8

25 (1.0

29 (1.1

29 (1.1

32(1.25

32(1.25

35(1.38

35(1.38

38(1.50

38(1.50

41(1.63

41(1.63

44(1.75

44(1.75

50(2.00

50(2.00

57(2.25

63(2.50
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her tools may
ries/ special p

n general is no
mp shipped. 

ener Torqu

orque values s
bricated with h
moly-disulph

tener torque

 
 
 

Thread Data 

 

al 
ter 

Threads p
25 mm (i

n.)  

5) 20 

1) 18 

7) 16 

3) 14 

5) 13 

6) 12 

2) 11 

4) 10 

7) 9 

0) 8 

3) 7 

3) 7 

5) 7 

5) 8 

8) 6 

8) 8 

0) 6 

0) 8 

3) 5.5 

3) 8 

5) 5 

5) 8 

0) 4.5 

0) 8 

5) 8 

0) 8 
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y be required 
parts used pe
ot obligated to

ues 

shown are for
high stress lu
ite, white lead

s for bowl as

BOLT TORQU

A 
 
 

316 SS

 

per 
n.) 

207 
(30000)

 

 4(3) 

 7(5) 

 9(7) 

 16(12) 

 23(17) 

 27(20) 

 41(30) 

 81(60) 

 122(90)

 190(140

 271(200

 271(200

 366(270

 379(280

 434(320

 461(340

 556(410

 597(440

 719(530

 773(570

 882(650

 971(720

 1356(100

 1478(109

 2143(158

 2970(219

E PUMPS (VT

depending on
er contract. 
o ship the too

r standard 
bricant such 
d, etc. 

ssembly 

UE VALUES FO

S 

B 
 

ASTM B16
UNS 

NO4400

A

) 
276 

(40000)

5(4) 

8(6) 

14(10) 

20(15) 

31(23) 

45(33) 

60(44) 

101(75)

) 163(120)

0) 244(180)

0) 352 (260)

0) 366(270)

0) 488(360)

0) 502(370)

0) 570(420)

0) 610(450)

0) 746(550)

0) 800(590)

0) 963(710)

0) 1031(760)

0) 1180(870)

0) 1302(960)

00) 1778(1310

90) 1968(1450

80) 2850(2100

90)  

TPS) CENTRI

n 

ols 

as 

R CLASS 2 LUB
Mate

64 

0 

C 
 

Hastalloy
C276 

Approximate Yie

345 
(50000) 

Torque

5(4) 

11(8) 

16(12) 

25(19) 

39(29) 

75(41) 

54(73) 

127(94) 

203(150)

312(230)

) 448(330)

461(340)

610(450)

637(470)

719(530)

760(560)

936(690)

990(730)

1207(890)

) 1302(960)

) 1479(1090)

) 1628(1200)

0) 2225(1640)

0) 2470(1820)

0)  
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BRICATED TRE
erial group 

D 
 

ASTM A449
GRADE 5

eld stress –N/mm

441 
(60000) 

e  Nm (lbf·ft) 

7(5) 

14(10) 

20(15) 

31(23) 

47(35) 

66(49) 

88(65) 

149(110)

258(190)

366(270)

529(390)

556(410)

746(550)

760(560)

855(630)

922(680)

1126(830)

1194(880)

1438(1060)

1560(1150)

) 1778(1310)

) 1940(1430)

) 2673 (1970

) 2958(2180)
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ADS 

9 

E 
 

ASTM 
A193 

Grade B7M
 

m2 (psi) 

552 
(80000) 

9(7) 

17(13) 

27(20) 

42(31) 

62(46) 

89(66) 

118(87) 

203(150) 

312(250) 

488(360) 

705(520) 

732(540) 

990(730) 

1017(750) 

1140(840) 

1221(900) 

1506(1110)

1587(1170)

) 1927(1420)

) 2076(1530)

) 2375(1750)

) 2592(1910)

)  

)  
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F 
 

SAE J429 
Grade 8 

690 
(100000) 

12(9) 

21(16) 

34(25) 

53(39) 

78(58) 

111(82) 

149(110) 

257(190) 

420(310) 

610(450) 

882(650) 

923(680) 

1235(910) 

1275(940) 

1425(1050)

1533(1130)

) 1872(1380)

) 1995(1470)

) 2402(1770)

) 2592(1910)

) 2958(2180)

)  
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 Torq6.6.2
 

Coupling
size # 
1 & 2 

3-5 

6 

Torque values a
stress lubricant 
etc.).  For stainle

 Settin6.7
 
Please see s
impeller adju

 Disas6.8

 Refe
dismantling t

overhaul, en
parts are ava
Refer to sect
identification
 

disassembly
the nature of
used.  Where
are involved
to prevent an
Contact Flow
agency for s
 

 Pum6.8.1
See section 
a) Disconn

pipe con
b) Carefully

connecti
that wou

c) Make su
to avoid 

d) Disconn
& pump)

e) Disconn
pipe con

f) Rig the m
lifting me

g) Remove
bolting a
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ques for cou

 Flange dia
mm (i

111 or 
(4.4 or 

156, 187
(6.0, 7.4

250
(10.0

are for standard fa
(such as, graphit
ess steel bolts, m

ng Impelle

section 5.3 fo
ustment.  

ssembly 

er to section 1
the pump. 

 Befor
sure genuine
ailable. 
tional drawing

n. 

Please take 
y that there is 
f the materials
ever chemica
, proper safet
ny dangers to
wserve for gu
pecific safety

mp disassem
8 for sectiona
ect all cables

nnections to th
y remove the 
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ure that all the
any leaks or 
ect the coupli
). 
ect the suctio

nnections to th
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echanism in r
e the motor to 
and remove th
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ameter 
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5.4) 
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asteners lubricate
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no risk of exp
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y information. 
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flush or lubric
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with the disma
e valves are s
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ing halves [47

on (if used) an
he discharge 
itable hoist an
ready state. 
discharge he

he motor from

E PUMPS (VT

ws 

Nm 
(lbf·ft) 
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(90) 
237 

(175) 
424 

(313) 
ed with a high 
isulphite, white le
ues by 0.80. 

ce 

tructions on 

efore 

g the pump fo
eplacement 

mbers and 

uring 
plosion due to
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ous materials
to be followed
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cal regulatory 
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ooling water 
rovided). 
cant 
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antling. 
shut complete
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d 
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r 

ge 
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h) If t
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pu
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j) Lif




k) Lif





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





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column pipi
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ation. 
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 Use
mbly to ensure
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e proceeding w
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re pump asse
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e entire pump
e joint [101] 
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aded connecti
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 Exam6.9.1
Check the sh
Remove all b
best correcte
 
The shaft mu
(0.005 in.) to
shows the re
straightness.
straightened 
over a consid
straightened 
the crooked s
side to deflec
shaft has a s
that the shaft
always rema
straightened
 

 

previously st
shaft be re-c
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 Exam6.9.2
Check all bea
It is recomme
wear be repla
running clear
more than 50
 

 Ru
when servicin

ROLLERS

SHAFT
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mination of s
hafts for straig
burrs or nicks
ed by replacin

ust be straight
tal indicator re

ecommended 
  If the shaft is
or replaced.  

derable length
by supporting
section and a
ct the shaft in 
sharp crook (d
t be replaced 

ain straight, ev
.  

 Even if the
traightened, it
checked at thi
urred in transi

mination of b
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ended that all
aced.  In addi
rance exceed
0% should be 

ubber bearings
ng a pump. 

S

DIAL INDIC
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shaft/s 
ghtness, pittin
s. Shaft dama
ng the shaft. 

t to within 0.12
eading.  The d
method for ch
s not straight,
If the deflectio

h, the shaft ca
g on two block
pplying press
the opposite 

dog-leg), it is r
since the sha

ven if satisfact

e shaft is new
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s point to ens
t or handling.

bearings 
al clearance ov
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tion, any bear
s "As New" to
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CATOR
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ge is usually 

27 mm  
detail below 
hecking shaft 
 it must be 
on is gradual 

an usually be 
ks straddling 
sure to the hig
direction.  If th

recommended
aft will not 
torily 

w or has been
nded that the 
sure damage 
. 

ver the shaft. 
icating visual 
rings whose 
olerances by 
e table 6.8.2.1

ays be replace
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1). 

ed 

6.9.2.1

Bronze
bearing
can eit
diamet
 
Some 
These 
outside
 
If the b
corrode
provide
 
Replac
into ho
toleran
pressin
toleran
 
6.9.3

been in
conditi
bowls 

IFUGAL PUM

 Shaft/bea1
Shaft 
Size 
mm 
(in.) 

 

Dia
M

25.40 
(1.000) 

25
(0.

31.75 
(1.250)  

31
(1.

38.10 
(1.500) 

38
(1.

42.86 
 (1.690) 

42
(1.

49.21 
(1.940) 

49
(1.

55.56 
(2.190) 

55
(2.

61.91 
(2.440) 

61
(2.

68.26 
(2.690) 

68
(2.

74.61 
(2.940) 

74
(2.

82.55 
(3.250) 

82
(3.

88.90 
(3.500) 

88
(3.

95.25 
(3.750) 

95
(3.

101.60 
(4.000) 

10
(3.

114.30 
(4.500) 

11
 (4

127.00 
(5.000) 

12
(4.

e, epoxy, carb
gs are presse
ther be presse
ter until the wa

rubber bearin
can be remov

e of the bearin

bearing bore o
ed, the part s
e a true bore f

cement bearin
ousings so bor
nces.  Measur
ng and ream a
nces. 

Inspection

 When repair
n service for s
ion or strengt
and bowl thre
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aring clearan
Shaft  

ameter/Toleranc
Min Dia- Max Dia

mm  
(in.) 

5.35 
.998) 
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99 
Housing bearing threaded 
lineshaft 

3240 Bearing carrier 
  

101 Column pipe 1350 Column pipe 101 Pipe, column 

103 Bearing threaded lineshaft 3050.# Connector bearing 103 
Bearing, line 
shaft,enclosing 

117 
Bearing sleeve 
throttle/bushing 

4132 Stuffing box bushing 63 Bushing, stuffing box 

125 Plug pipe grease plug 6578.# Threaded plug 

131 Guard coupling 7450 Coupling guard 

171 Bushing auxiliary throttle 4140 Auxiliary seal 

191 Coupling column threaded 6850 Pipe coupling 191 Coupling, column pipe 

301 Nut enclosing tube 4110 Stuffing box housing 

301 Nut packing injection/lube 4110 Stuffing box housing 

302 Plate tube tension 1220 Cover 185 Plate, tube, tension 

304 Head discharge 1370 Discharge head 187 Head, surface discharge 

304 Plate surface 1370 Discharge head 105 Elbow, discharge 

305 Flange top column 189 Flange, top column 

306 
Coupling column threaded 
(duplicate to 191) 

6850 Pipe coupling 191 Coupling, column pipe 

307 Retainer bearing 3250 Bearing support 193 
Retainer, bearing, open 
line shaft 

308 Tube enclosing top 1917.# Shaft enclosing tube 

309 Case discharge 1140 Discharge casing 197 Case, discharge 

309 Spool discharge 1140 Discharge casing 

310 Bowl 1170.1 Pump bowl 199 Bowl, intermediate 

311 Collet drive 2484 
Clamping ring impeller 
bushing 

84 Collet, impeller lock 

311 Collet threaded 

312 Ring thrust split coupling 7410 Coupling ring 86 Ring, thrust, split 

312 
Ring thrust split coupling 
clamp (312b) 

2531 Split retaining ring 
  

312 Ring thrust split impeller 2520 
Loose (shaft) collar 
shoulder ring 

82 Ring, thrust, retainer 

313 Case suction 1130 Suction casing 203 Case, suction 

314 Spacer flanged 88 Spacer, coupling 

315 Barrel 1100 Casing 205 Barrel or can, suction 

316 Strainer suction 6531 Suction strainer 209 Strainer 

319 Ring wear bowl 1500 Casing wear ring 213 Ring, bowl 

320 
Bearing threaded discharge 
case 

3050.# Connector bearing 103 
Bearing, line 
shaft,enclosing 

321 
Bearing sleeve discharge 
case 

3300.# Bearing, bushing 39 Bushing, bearing 

322 Bearing sleeve bowl 3300.# Bearing, bushing 39 Bushing, bearing 

323 Bearing sleeve suction 3300.# Bearing, bushing 39 Bushing, bearing 

325 
Screw cap hex/head column 
to column 

6570.# Screw 
  

326 
Screw cap hex/head column 
to head 

6570.# Screw 
  

326 
Stud threaded column to 
head 

6572.# Stud 
  

326 Stud threaded packing gland 6572.# Stud 
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326 Stud threaded seal housing 6572.# Stud 

327 Nut hex column to column 6581.# Hexagon nut 

327 Nut hex column to head 6581.# Hexagon nut 

327 Nut hex packing gland 6581.# Hexagon nut 

327 Nut hex seal housing 6581.# Hexagon nut 

328 Screw set protective collar 6814.# Grub screw 

328 Screw set stuffing box sleeve 6814.# Grub screw 

330 Liner tube stabilizer 

334 Screw lock adjusting nut 6570.# Screw 

335 Key gib 6700.# Key 

336 Stand driver f/m head 

337 
Plug pipe hex/socket 
f/discharge case 

6578.# Threaded plug 
  

340 Housing packing 

341 
Valve shut/off f/tank oiler 
assy.     

342 
Regulator sight feed f/tank 
oiler assy.     

343 
Elbow vent f/enclosing tube 
nut     

344 
Lubrication line w/fittings 
f/tank oiler assy.     

345 Grease zerk stuffing box 3853 Grease nipple 

346 Slinger 2540 Oil flinger / oil deflector 40 Deflector 

347 
Oring stuffing box/throttle 
bush. Hsg. 

4610.# O-ring 
  

348 Housing throttle/bushing 4210 Mechanical seal housing 83 Box, stuffing 

349 Housing seal 4212 Seal plate 83 Box, stuffing 

350 Stabilizer tube 

351 
Screw cap hex/head driver 
adapter 

6570.# Screw 
  

352 
Screw cap hex/head driver 
stand 

6570.# Screw 
  

353 Nut hex driver stand 6581.# Hexagon nut 

354 
Stud threaded throttle 
bushing housing 

6572.# Stud 
  

355 
Nut hex throttle bushing 
housing 

6581.# Hexagon nut 
  

356 
Screw cap hex/head bowl to 
discharge case 

6570.# Screw 
  

357 
Nut hex bowl to discharge 
case 

6581.# Hexagon nut 
  

358 
Screw cap hex/head bowl to 
bowl 

6570.# Screw 
  

359 Pin lock threaded/bowl 2923.# Pin 

360 
Screw cap hex/head column 
to discharge case 

6570.# Screw 
  

361 
Nut hex column to discharge 
case 

6581.# Hexagon nut 
  

363 Nut hex flanged coupling 6581.# Hexagon nut 

364 
Screw cap socket/head 
flanged coupling 

6579.# Socket head cap screw 
  

366 Screw set lineshaft sleeve 6814.# Grub screw 



VERTICAL TURBINE PUMPS (VTPS) CENTRIFUGAL PUMPS ENGLISH  71569224 – 02-15 

Page 71 of 76 flowserve.com 

369 Ring flow 

370 Sleeve stuffing box 2450 Shaft sleeve 

371 Oring stuffing box sleeve 4610.# O-ring 

372 Stud threaded barrel 6572.# Stud 

373 Nut hex barrel 6581.# Hexagon nut 

374 Oring barrel 4610.# O-ring 

377 
Gasket suction f/adapter 
column 

4590.# Gasket 
  

378 Gasket discharge 4590.# Gasket 

379 
Screw cap hex/head 
discharge 

6570.# Screw 
  

380 Nut hex discharge 6581.# Hexagon nut 

381 Screw cap hex/head motor 6570.# Screw 

382 Nut hex motor 6581.# Hexagon nut 

383 Cap lubricator tank 

384 Band lubricator tank 

385 Bolt stove f/tank oiler assy. 

386 Nut hex f/tank oiler assy. 6581.# Hexagon nut 

387 
Lubrication line f/tank oiler 
assy. 

3840 Lubrication line 
  

388 
Fitting compression elbow 
f/tank oiler assy.     

389 
Fitting compression straight 
f/tank oiler assy.     

390 Bearing assembly (ag) 

392 Nipple pipe pre-lube 

393 Valve gate pre-lube 

394 Pin lifting f/head 2923.# Pin 

395 Ring retaining f/head 

396 Clip safety f/tube nut 

397 Screw cap hex/head tube nut 6570.# Screw 

399 
Adapter column flanged to 
flanged 

1140 Discharge casing 
  

400 
Screw cap hex/head adapter 
column 

6570.# Screw 
  

401 Nut hex adapter column 6581.# Hexagon nut 

402 
Bearing rubber cutless 
discharge case 

3300.# Bearing, bushing 
  

403 
Adapter column flanged to 
threaded 

1140 Discharge casing 
  

405 Oring ingerseal 4610.# O-ring 

409 Adapter driver f/m head 

412 Stud threaded base plate 6572.# Stud 

413 Nut hex base plate 6581.# Hexagon nut 

414 Plug pipe head pre-lube 6578.# Threaded plug 

415 
Plug pipe head inspection 
hole 

6578.# Threaded plug 
  

416 Plug pipe head pressure tap 6578.# Threaded plug 

417 
Screw cap hex/head coupling 
guard 

6570.# Screw 
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418 Washer flat coupling guard 

419 
Plug pipe stuffing box relief 
line 

6578.# Threaded plug 
  

420 Washer flat column 

421 Clip strainer 

422 Screw cap hex/head strainer 6570.# Screw 

422 
Screw mach submersible 
strainer 

6570.# Screw 
  

424 Plate serial 

425 Screw drive 6570.# Screw 

426 Jackscrew bowl to bowl 6575.# Jack screw 

427 
Jackscrew discharge case to 
column 

6575.# Jack screw 
  

428 Pin impeller wear ring 2923.# Pin 

429 Pin bowl wear ring 2923.# Pin 

430 Oring bowl 4610.# O-ring 

431 Oring column 4610.# O-ring 

432 
Oring f/oil lube discharge 
case 

4610.# O-ring 
  

433 Key keyed/coupling 6700.# Key 

434 Ring retaining keyed/coupling 2530 Retaining ring 

435 Stud thrust keyed/coupling 6572.# Stud 

436 
Oring reinforcing tube to 
suction case 

4610.# O-ring 
  

437 Tube reinforcing 

438 Oring reinforcing tube 4610.# O-ring 

439 Ring reinforcing 

440 
Oring top injection tube to 
housing 

4610.# O-ring 
  

441 
Coupling column threaded 
f/suction 

6850 Pipe coupling 
  

442 Housing bearing stand 

443 Retainer oil 

444 Bearing ball 3010 Anti-friction bearing 

445 Spacer bearing 

446 Bearing ball top 

447 Stem bearing 

448 
Pin non-reverse f/4b-100 & 
100     

449 Spring compression f/4b-100 

450 Cap bearing stem 

451 Plate lube instructions 

452 
Screw drive lube instruction 
plate 

6570.# Screw 
  

453 Nipple pipe level indicator 

454 Tee pipe level indicator 

455 Plug pipe level indicator 6578.# Threaded plug 

456 Gauge oil level 

457 Cap pipe level indicator 
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458 Guard bearing stand 

459 Sleeve seal 2445 Shaft sleeve 

460 Seal mechanical 4200 Mechanical seal 65/80 
Seal, mech. Stationary/ 
rotating elements 

461 Collar drive 

462 Guard cable f/submersible 8361 Cable guard 

463 Plug upthrust (submersible) 

464 Screw set upthrust plug 6814.# Grub screw 

465 
Stud threaded submersible 
dr. Adapter to suct. Case 

6572.# Stud 
  

466 
Nut hex submersible dr. 
Adapter to suct. Case 

6581.# Hexagon nut 
  

467 Coupling motor submersible 7010 Drive coupling 70 Coupling, shaft 

468 
Key submersible motor 
coupling 

6700.# Key 
  

469 Jackscrew motor 6575.# Jack screw 

470 Washer flat tail water strainer 

471 Coupling flanged assembly 7113 Rigid coupling 

472 Cone diffusion 

473 Jackscrew stuffing box 6575.# Jack screw 

474 Clamp coupling guard 

475 Valve check f/submersible 6301 Non-return valve 

476 Thrust stand driver/stand 3160 Driver pedestal 

477 
Thrust stand coupling flg 
flexible 

7112 Flexible coupling 
  

478 Thrust stand cap upper 3260.2 Bearing cover 

479 
Thrust stand screw cap 
hex/hd upper/cap 

6570.# Screw 
  

480 Thrust stand grease zerk cap 3853 Grease nipple 

481 
Thrust stand fitng pipe plug 
upper/cap 

6578.# Threaded plug 
  

482 
Thrust stand oil/sleeve or 
thrust/sleeve 

2470 Centring sleeve 
  

483 Thrust stand cap lower 3260.1 Bearing cover 

484 
Thrust stand screw cap 
hex/hd lower/cap 

6570.# Screw 
  

485 
Thrust stand fitng pipe plug 
lower/cap 

6578.# Threaded plug 
  

487 Thrust stand key driver 6700.# Key 

488 Thrust stand key pump shaft 6700.# Key 

489 
Thrust stand key thrust 
sleeve 

6700.# Key 
  

490 Ring retaining teflon bearings 

491 Bowl w/wr 1170.2 Pump bowl 199 Bowl, intermediate 

492 Impeller w/wr 2200 Impeller 2 Impeller / propeller 

493 
Bell suction w/wr & case 
suction w/wr 

1310/1130 
Suction bell / suction 
casing 

55 Bell, suction 

494 
Stud threaded bowl to 
bowl/bell 

6572.# Stud 
  

495 Nut hex bowl to bowl/bell 6581.# Hexagon nut 

496 Thrust stand vent plug 6521 Vent plug 
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497 Thrust stand sight glass 8221 Sight glass 

498 Thrust stand fitng pipe plug 6578.# Threaded plug 

499 
Thrust stand fitng pipe plug 
bush redcr 

6578.# Threaded plug 
  

500 Thrust stand bearing housing 3200 Bearing housing 

501 
Thrust stand o-ring f/bearing 
housing 

4610.# O-ring 
  

502 
Thrust stand screw cap 
hex/hd dr/stand to brg/hsg 

6570.# Screw 
  

503 
Thrust stand fitng pipe plug 
hex/sckt flush seal side 

6578.# Threaded plug 
  

504 
Thrust stand fitng pipe plug 
hex/sckt flush seal top 

6578.# Threaded plug 
  

505 Thrust stand bearing spindle 2471 Bearing adapter sleeve 

506 Thrust stand lockwasher 6541 Lock washer 

507 Thrust stand locknut 6580 Nut 

508 Thrust stand oil impeller 4223 Pumping ring 

509 
Thrust stand o-ring f/bearing 
housing cap 

4610.# O-ring 
  

510 Thrust stand seal labyrinth 4305 Shaft seal ring 

511 
Thrust stand screw cap 
sockt/hd adjusting nut 

6579.# Socket head cap screw 
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NOTES:  
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