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Foreword 

For your safety 
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• Strictly adhere to i nstructions marked with this symbol. 

This avoids damage to the machine and other un its. 

• Take special care when carryin g out operatio ns ma rked 
with this symbol -
otherwise danger to l ife. 

• Observe accident prevention regulations. 
The local safety and accident prevention regulations apply unconditionally to 
the operation of the separator. 

• Instruction manual 

Follow only the instructions given in  this manual. 

• Operate the sep arator o n ly In accordance with agree d  
p rocess a n d  operating p a rameters. 

• Maintain the separator as specified in this manu al. 

• Carry out safety checks o n  the separator -

as described in chapter "Safety" in this manual .  

• Liability for the fu nction of the machine passes to the 
own e r. 

Liability for the function of the m achine passes unconditionally to the owner 
or operator irrespective of existing  warranty periods in so far as the machine 
is improperly maintained or serviced by person s  other than Westfalia 
Separator service personnel or if the machine is not applied in accordance 
with the intendend use. 
Westf alia Separator AG shall not be liable for damage which occurs as a 
result of non-observance of the above. Warranty and liability conditions i n  
t h e  Conditions of Sale and Del iv ery of Westfalia Separator are not extended 
by the above . 

------------- · . . . .  
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1.1 Correct usage 

1 .2 Safety stickers on the 
machine 

Westfalia Separator AG 

' 
The separator is designed 

• in accordance with the chemical and physical properties of the product specified 
by the customer and 

• in accordance with the method of application of the separator agreed with West-
falia Separator AG. 

In particular, products not conforming to the specifications the nameplate may not 
be used. 

Any mode of operation deviating herefrom is not proper and correct. 

Prior to any intended deviation from the agreed operating mode, it is therefore im­
perative to obtain the consent of WestfaliaSeparator AG. 

The following warnings must be attached to the machine as self-adhesive stickers. 
The stickers must always be in perfect condition. 

• Clean dirty stickers. 

• Replace damaged stickers. t 

Fig.2 

1) Only in case of operation with frequency converter 

2) Only in case of hot operation 

1 246-9001-000 I 0797 



Westfalia Separator AG 3 

1 .3 Basic operating 
principles 

1.4 Bowl speed and 
product 

1.5 Operations on the 
separator 

1246-9001 -000 I 0797 

Separators are used for the separation of liquid mixtures or for the separation of 
solids out of l iquids or liquid mixtures. 

SOl 

Fig. 3 

High centrifugal forces are produced in 
the rotating bowl. 

Under the influence of the centrifugal forces, separation of the l iquid mixture and/or 
ejection of the solids particles takes place most rapidly. 

The specif ically heavier components are displaced to the bowl periphery, whereas 
the specifically lig hter components are displaced towards the centre of the bowl. 

The high centrifugal force is produced by very h igh bowl speeds. On the one hand, 
h igh bowl speeds signify high efficiency, while on the other hand, they signify high 
material stressing of the separator. 

The max. permissible bowl speed is an important parameter w hen rating the sepa­
rator. lt depends on the chemical and physical properties of t he product such as 

• temperature (if higher than 100 oc or lower than 0 °C), 

• density of the fluid and solid components, 

• aggressiveness of the product as regards corrosion and erosion (has influence 
on the selection of the bowl material). 

The bowl speed is determined on the basis of these parameters allowing for an ade­
quate safety margin. 

Before using a product with properties different from those stated when placing the 
order, it is imperative to obtain the manufacturer's approval. 

The separator works reliably, provided that it is operated and looked after in 
accordance with our operating Instructions. 

Special attention must be given to: 

• assembly 

• starting 

• shutting-down 

• maintenance and servicing 
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1.5.1 Assembly 

Fig. 4 

531 

Fig. 5 

534 

Fig. 6 

Ag. 7 

Westfalia Separator AG 

• If the plant has several centrifuges, 
be careful not to interchange parts of 
different bowls since each bowl has 
been balanced individually. 
The bowl parts are marked with the 
serial-number of the machine or with 
the last three digits of the 
serial-number. 

• Damaged parts must be replaced im­
mediately by new parts. 

• After installing spare bowl parts, the 
bowl must be re-balanced. 

• The bowl parts are arranged in fixed 
positions relative to one another. 

• Locking devices and alignment 
marks must be in perfect condition. 
The bowl must not be operated if 
these locking devices and alignment 
marks are not in perfect condition. 

• 

• 

1 246·900 1-000 I 0797 



Westfalia Separator AG 
) 

1224001 

Fig. 8 

Fig. 9 

517 

Fig. 10 

1.5.2 Electrical appliances 

Fig. 11 

1246-9001·000 I 0797 

• When assembling the bowl, be sure 
to strictly adhere to the instructions 
given in chapter "bowl", in order to 
avoid undue unbalance. 

• Before starting the bowl, be dure to fit 
all parts. 

• Tighten the bowl lock ring securely: 
the "0" marks on the bowl bottom or 
bowl top and on t he lock ring must be 
in line with each other. 

• Check if the machine is completely 
assembled and properly installed. 

• Carefully fasten hood 1, feed and di­
scharge housing 2 and centripetal 
pump 3. 

• The governing accident prevention 
regulations apply for the electrical 
appliances and installations. 

• The frequency and voltage of the 
power supply must correspond to the 
machine specifications. 

• Carry out potential equalization. 
• ObseNe legal regulations; e.g. in 

the EU: 
- Low-voltage guideline 73/23/EW G  
- Electro-magnetic compatibility 

89/336/EWG. 

5 
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1.5.3 Before start-up 

Fig. 12 

+ + 

S63 

Fig. 13 

Fig. 14 

Fig. 15 

Westfalia Separator AG 

• Check that the bowl lock ring has 
been firmly tightened. 

• The "0" marks on bowl bottom or 
bowl top and on the lock ring must be 
aligned. 

• The bowl must rotate in clockwise di­
rection (see arrow on frame or solids 
collector). 

• The separator may only be operated 
with protection devices conforming to 
EN 294. 
Equip solid and liquid discharges ac­
cordingly. 

• Check that the lubrication and coo­
ling systems are serviceable. 

1246-9001 -000 I 0797 



Westfalia Separator AG 

I I 

Fig. 16 

Fig. 17 

1.5.4 Operation 

Name-plate 

WnHalia Sop:lrot.r AG <==) D-�7�0 Dtldo �·t GtUIO"J') 
1)11 [ l ... scn.-llt.l I eaujahr [. I• OlltiMI I 
Trtrm�eldrwf\nl\1 -"' •tn-l I I �!h����� �CiftJ I I 
m::1;...1t I lrntsto" I I 

Fig. 18 

1246-9001-000 I 0797 

SOS 

• Check whether the supervisory 
equipment is operational and the cor­
rect limit values are adjusted. 

• When hoods, concentrate collectors 
and vessels are pressurized, e.g. by 
- inert gas, 
- cooling, 
- steam sterilization etc. 
the pressures stated on the name­
plate must not be exceeded. 

• Check that the product lines are set 
to operation. 

• Regularly check hoses for signs of 
ageing. 

• Check sight glasses for mechanical 
damage. 

• Replace damaged parts by parts 
which are as good as new. 

• Refer to chapter ,,operation cc. 

• Note nameplate. The values for 
- bowl speed 
- density of the heavy liquid, 
- density of solids (centrifugally dry) 
are max. values and must not be ex­
ceeded. 

• Wear ear protection. 

7 
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Ag.20 

Ag.21 

Ag.22 

Westfalia Separator A< 

In case of frequency converter oper­
ation: 

• Do not under any circumstances ma­
nipulate the frequency converter to 
exceed the permissible bowl speed 
(see maker's nameplate). 

• The separator may only be operated 
with an independent device for speed 
limiting. 

• Do not feed product which is catego­
rised as explosive. 

• The separator must not be used · 
areas where explosion protection 1., 
required. 

• When processing products harmful 
to persons, observe the pertinent sa­
fety regulations. 

• Refer to the safety data sheet of the 
product. 

• Wear protective clothing. 

• Stop the separator immediately if un­
usual noises or vibrations occur. 

1246-9001 -000 I 0797 
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Westfalia Separator AG 

1.5.5 Shut-down and 
»Emergency-Off« 

1246-9001-000 I 0797 

Fig. 24 

Fig. 25 

� f@ 

@� .. · 

___L--J 
Fig. 26 

STOP 
S61 

Only in case of hot operation: 

• Product-contacting parts such as 
- pipes and hoses, 
- hood, 
- solids collector 
reach temperatures over 80 °C. 

• The bowl is not allowed to run without 
liquid supply for more than 15 min­
utes, as otherwise it would result in 
overheating of the bowl material. 

• For shut-down refer to the chapter 
"operation". 

9 



1 o Westfalia Separator A C. 

1 .5 .6 Maintenance and re- Unfavourable operating conditions may require shorter maintenance intervals. The 
pair factors listed below are unfavourable because they either attack the separator ma­

terial directly or impair the lubrication/cooling system: 

• aggressive product (chemical or physical) 

• high product temperature 

• product with grease decaying properties 

• environment: temperature, dust and vapours 

SS04 

Fig.27 

Particularly stressed parts such as 
bearing hub, bowl hub and other bowl 
parts with a large outer diameter must 
be checked on a regular basis to ensure 
safe and efficient operation. 

Timely maintenance and replacement of worn or damaged machine parts is essen­
tial for safe operation of the machine. 

Maintenance and repair work may only be carried out by the customer to the extent 
as described in this instruction manual. 

Maintenance and repair work not described in this manual may only be carried out 
by the manufacturer or by "repair shops" authorized by the manufacturer. 

We, therefore, recommend in your own interest to have your separator inspected 
by our service engineers at regular intervals. Such inspections will keep your separ­
ator working reliable and prevent undesirable shut-downs. 

S33 

Fig. 28 

Before maintenance and servicing: 
• switch oft all electrical appliances via 

the main switch, 
• secure installation against unin­

tended re-starting with locking de­
vices. 

1 246-9001 -000 I 0797 
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Fig. 29 

Fig. 30 

Fig. 31 

Fig. 32 
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• Do not loosen any part before the 
bowl has come to a standstill. 

• For checking standstill refer to 
chapter "bowl". 

• Do not climb onto or stand on the ma­
chine or parts of the machine. 

• Make provision for and use a sturdy 
working platform. 

• Place dismantled machine parts on a 
suitable base, e.g. rubber mat. 

• Take steps to prevent machine parts 
from overturning and rolling away. 

• Do not heat bowl parts with the 
naked flame. 

• Bowl parts must never be welded. 
This also applies for hood and so· 
lids collector parts of steam-steri­
lizable separators. 

• Even during cleaning the bowl parts 
the temperature must not exceed 
100 °C. 
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S52 

Fig. 33 

Fig. 34 

Westfalia Separator A� 

• Load-carrying equipment such as lift· 
ing devices for 
• bowl or distributor, 
• chains etc. 
may only be used for work routines 
as described in this instruction man­
ual. 

• Do not use damaged or incomplete 
load carrying equipment. 

• Collect dripping oil to prevent danger 
of slipping or product infection. 

• When handling waste oils note: 
· They can be injurious to health, r 

pending on their chemical cor •. 

position. 
• Waste oil must be disposed· of in 

accordance with local regulations. 

1246·9001 ·000 I 0797 
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1.6 Corrosion 

1246-9001-000 I 0797 

Corrosion can also affect bowl parts made of stainless steel. This corrosion can be 
flat-spread or pit- or crack-shaped and merits special attention. 

Corrosion on stainless steel bowl material should be examined thoroughly and do­
cumented. 

Flat-spread corrosion can usually be measured (reduction of wall thickness) 

Pit- or crack-shaped corrosion cannot be measured without the risk of damage. At 
the initial stage pit-shaped corrosion is generally caused by chlorine ions. 

Depending on the stressing of the part, pit-shaped corrosion can result in crack­
shaped corrosion. 

535 

Fig. 35 

Possible formation of pit-shaped corro­
sion. 

Such pittings can only be investigated by a materials expert. 

In case of crack-shaped corrosion attack with or without superposed flat-spread 
and pit-shaped corrosion on main bowl components, the machine must be shut 
down immediately. 

Contact your nearest Westfalia Separator AG representative for a thorough exami­
nation. 

524 

Fig. 36 

Pittings 

Pittings which are close together or 
form a linear pattern can signify crack 
formation beneath the surface. 

Such pittings should be investigated by 
a materials expert. 
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1.7 Erosion 

Westfalia Separator� 

Erosion is caused by solid particles in the process liquid. 
These solid particles grind marks into the surfaces with which they come into con· 
tact. 

The following factors favour the occurence of erosion: 

• hard solids particles 

• high throughput capacities 

The first signs of erosion should be carefully observed and documented. Erosion 
can deepen rapidly, thereby weakening the bowl material. 

Contact your nearest Westfalia Separator representative for a thorough examino.­
tion. Information on the nature of the damage can be provided by photos, plaster 
casts or lead maids. 

Fig.37 
The surfaces most susceptible to erosion are: 

4 
3 

1) the bottom of the distributor, the rising channels and the ribs, 

2) the centripetal pump (cavitation), 

3) all surfaces in the area of the solids discharge ports, 

4) the nozzles. 

1246-9001-000 I 0797 
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radius < 1 mm 

Fig. 38 

1 246-9001 -000 I 0797 
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Signs of erosion which you should im­
mediately report to your nearest West· 
falia Separator representative: 
• The bottom of the erosion mark has 

a radius smaller than 1 mm (large 
notch effect). 

• The depth of erosion mark exceeds 
1 mm at the deepest point. 
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Section 2 Installation 

Load for bowl complete : 1040 kg 

(WES1FALIA) SEPARA10R 

Load for separator without bowl : 1300  kg 

• 

A Dimension depending on fitting arrangement 

Pl246001 

Fig. 38 • Subject to modification. Refer to project-specific dimensioned drawing! 

E· 1 246·000-MaBblatt 
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Fig. 4 1  

falsch 

incorrect 

1 Rubber cushion 
2 Screw 
3 Flange 
4 Foot 

Installation 

richtig 

correct 

5 Threaded pin 
6 Bolt 
7 Floor 
8 Foundation frame 

Page 
Section 
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2.2 

• Screw bolts 6 into the four mounting blocks of foundation frame 8; make sure 
they are tight. 

• Embed the foundation frame i n  the floo r  7 so that the mounting blocks of the 
frame protrude from the floor by about 5 mm. 

• M ake sure that the mounting b locks are absolutely level. 
For fastening the foundation frame use commercially avai lable heavy-duty plugs 
and h ex head screws (M 1 6) .  

• B y  means of flanges 3 and s cr ews 2, fasten feet 4 with fitted-on rubber cushions 
1 to separator frame. 

• Lift the separator onto the bo lt s  of the foundation frame.  

• Tigh ten threaded pins 5 with a wrench. 

i'· ·I 
y 

·)'. 
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3. 1.4 Oil change 

3.2 Bowl parts 

3.3 Motor bearings 

1 23 1  · 0 10·03/1 291  

Lubrication 
Page 25 

Section 3.1.4 

• Make first oil change after about 250 operating hours; then change oil every 750 
operating hours . However be sure not to wait longer than 6 months to change 
the oil. 

• Each time when changing the oil, thoroughly clean gear chamber and flush it 
with thin-bodied oil before filling in new oil . 

• Remove all metal particles from inner walls and corners of the gear chamber. 

• Do not use fluffy cleaning rags or cotton waste . 

• Clean sight glass . 

Before assembling the bowl apply a thin film of one of the lubricants specified 
below to threads and contact surfaces of bowl bottom, bowl top, lock rings, etc. 

For separators operating in the food processing industry we recommend you to 
use the following lubricant: 

• Kluber Grease KSB 8 

In addition to the above lubricant, other pastes or greases with the same properti�s 
may be used. 

For lubrication of the motor bearings, refer to the instructions of the motor 
manufacturer (see motor plate). 
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WESTFALIA SEPARATOR 

Discs 

• Distributor 

Feed tube 

Gasket 

Gasket 

• Sliding piston 

• Bowl bottom 

Gasket 

Gasket 

Gasket 

Cylindrical screw 

Ring 

Gasket 

Gaskets 

Cylindrical screw 

Exploded view of the bowl 

• IMPORTANT: After replacing this part, the complete bowl must be re-balanced. 

Fig. 44 Exploded view of the bowl 

E-1246-000-05/1 095 

Page 
Section 

• Bowl lock ring 

Gasket 

Gasket 

• Bowl top 

Gasket 

• Separat1ng disc 

T124600 1 

33 
5.1 
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Section 5. 1 

4 

2 

5 

;{ 
Compressing the disc stack 

Fig. 45 - Functional diagram 

Functional d iagram 
(WESTFAUA) 
SEPARATOR 

, .. ·} 
2 Pump {hydraulic unit) 
3 Threaded ring 
4 Threaded bolt 

6'--@ 5 Disk 
6 Eye bolt 
7 Pressure piece 

' � 

3ct] 
� 

I 

I 
I 

7� 
Forcing off I removing 

the bottom of the bowl 

s' 

t I I 
4 

,, 
I I '• 

'·' I· 
7 

T1357003 
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5 . 2  Rem ovi ng the feed a nd discharge connections 

WESTFALJA 
SEPARATOR 

Fig. 49 

�41 12 
Fig. 5 0  

Fig. 5 1  

• Remove the d is k. 

·. 
· r . 
v.-�. 4 

� '  

• Screw two li fti ng -eye · nut� opposite 
each other onto the · st uds · of the 
hood .  

· ·  · 

. 
' 

• Loosen the faste ning screws of the 
hood .  

• Discon nect and rem ove h ood flush ­
water li ne fr om the operati ng -wate r 
c onnection.  '::�. 

• Sh orten the chains of the lifting 
de vice by putting an a ppr opriat t;!_ 
chai n l ink cr ossw ise on h oo� ·A (s E.f.' 
adjacent sma ll fig ure ). .· 

·.:.. 

• Hang the shorte ned lifting device 
int o the lifti ng -eye n uts a nd re,m ove 
the h ood. 

, 

E-1 246-000-05/1 09' 
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5.3 Dismantl ing the 
bowl 

E-1 246·000-05/1095 

Dismantling the bowl 

NOTE: 

Page 
Section 
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5.3 

To avoid accidents do  n ot loosen any part before the bowl is at rest. 

• Before opening the bowl, release the brake by turning t{le handle clockwise. 

• Handle bowl parts with care. 

• Replace worn gaskets immediately. 

• For tools refer to chapter 13 - l ist of spare parts 

Fig. 52 

Fig. 53 

T1246004 
Fig. 54 

• Loosen the l id by l ightly tapp ing with 
the mal let against the hand le of the 
annular wrench (left-hand th read). 

• Remove the lid . 

• Unscrew upper centripetal pump 
from lower centripetal pump using a 
single-ended wrench and remove it 
(left-hand thread).  

• While doing so, hold lower centripe­
tal pump with single-e nded w rench. 

• Raise lower centripetal pump and 
feed tube. 

• Remove regulating  disc 1 .  

-

4 1 
5 .3 

ng 
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g 

e 
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Section 5.3 

Fig. 55 

Fig. 56 

Fig. 57 

Fig. 58 

Dismantling the bowl 

3 

2 

4 

5 

1224041 

T 1 208006 

• Unscrew lower centripetal pump us­
ing the single-ended wrench (left­
hand thread). 

• Screw the threaded ring onto the 
feed tube so that the feed tube is 
suspended in the distributor neck. 

• Unscrew spindle screw from bowl 
bottom using a socket wrench (left­
hand thread). 

• Place the wrench onto the bowl lock 
ring  using the l ifting device , 
- engage the cam and 
- tighten the two fastening screws 

firmly. 

Mount d isc stack compressing de­
vice: 
• Place disk 5 onto bowl top. 
• Screw bolt 4 as far as it will go into 

the bowl bottom (left-hand thread). 

• Insert hydraul ic part 2 into the can­
tering recess of the disk. 

• Screw on threaded ring 3 until its 
upper edge is flush  with end thread 
of bolt 4 (left-hand thread). 

E-1 246·000·05/1 095 
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Dismantl ing the bowl 

To prevent damage to threads:  

• screw in threaded bolt completely, 

Page 
Section 

39 
5.3 

• screw on threaded r ing completely down to thread end .  

I f  the threaded ring cannot be screwed down completely, then the piston and the 
cylinder of  the compressing device prove to be too far apart. 

In this case: 

• Bring piston and cylinder into initial position: 

loosen pressure relief screw 8 by two turns, 

press the pump lever down as far as i t  will go, 

screw on threaded ring 3 down to thread end. 

• Tighten screw connections of the compressing device .  

• Screw tight  pressure rel ief screw 8. 

Fig. 59 

3 

2 

4 

5 

T 1 208006 

Fig. 60 

• To facil itate loosening of the bowl 
lock ring compress the d isc stack 
with the compressing device. 
Pressure: 280-300 bar 

• Loosen bowl lock ring by rapping 
with a mallet against the handle of 
the wrench (left-hand thread) . 

• Remove the wrench using the l ifting 
device and a hoist. 

Remove disc stack compressing 
device: 

• Push lever of compressin g  device 
down as far as it wil l go to prevent i t  
from springing back. 

• Loosen pressure rel ief screw 8 . 
• Unscrew threaded ring 3 (left-hand 

thread) .  

• Remove hydraul ic parts 2 and disk 
5. 

• Unscrew bolt 4 (left-hand thread)  . 

4 1  
i . 3  

·S-

le 
j,  

l -

d 

e 
0 

e 
�. 
1 -
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Section 5.3 Dismantl ing the bowl 

Fig. 6 1  

Fig. 62 

WESTFAUA 
SEPARATOR 

• Screw two eye bolts opposite each 
other into bowl lock ring. 

• Remove bowl lock ring using the 
lift ing device. 

• Screw l ifting device 1 onto the bowl 
top. 

• Force off the bowl top from the bov,\ 
bottom by turning the spindle clock­
wise and remove it. 

I f  the separating disc is stuck to the bowl top, 

• rap the bowl top with a copper or l ight metal hammer until the separating disc 
becomes loose. Do not let it drop  o nto the floor! 

• If the separating disc cannot be removed in this way, put down the bowl top. 

• Pass a brass mandrel through the outer holes in the upper part of the bowl top 
and loosen the disc by gently tapping against the mandrel . ·J 
Never place a mandrel on the inner rim of the separating disc. 

· � 

Fig. 63 

• Screw l i ft ing device 1 onto distribu­
tor. 

• Press oH distributor together with 
disc stack by turning the spindle 
clockwise. 

• Lift out the distributor with disc 
stack. 

' ' 

E·1 246-000-05/1095 
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Fig. 64 

Fig. 65 

i,\;· • 

Fig. 66 

• 
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Dismantling the bowl 

3 

4 

3290020 
J 

.. I 

.=:s 

mla� 
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5.3 

• Place pressure piece A of l ifting 
device on the hub of the bowl bot­
tom. 

• Grease outer surface of  the pres­
sure p iece. 

• Screw l ift ing device 1 onto sl iding 
piston. 

• Force off the sliding piston from the 
bowl bottom by turning threaded 
spindle clockwise. 

• Remove the sliding piston .  
• Make sure that sealing l ip  B of the 

sliding piston does not get damaged. 

Forcing off the bowl bottom: 
• Screw pressure piece 7 into thread· 

ed bolt 4.  
• Screw eye bolt 3 into upper bolt end 

4. 
• Screw the whole device into the 

bowl bottom as far as it will go 
(left-hand thread) . 

• Force bowl bottom off the spindle 
cone by means of wrench SW 24, 
which is placed on the correspond· 
ing surface at the lower end of the 
bolt. 
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Section 5.4 

5. 4 Assembling the 
bowl 

Assembling the bowl 
WESTFALI� SEPARATOI , 

• For lubrication of threads and guide surfaces of the bowl parts refer to 3 .2 .  

• Replace worn gaskets immed iately. 

• Tools see chapter 13 - List of spare parts. 

Fig. 67 

4 

Fig. 68 

Fig. 69 

• Oil the upper part of the spindle 
(cone and cylindrical guide surfa � 
for the spindle cap) .  The spindle c l 
must be able to move freely up ana' 
down on the spindle. 

• Clean and wipe dry the conical p; : 
of the spindle with a smooth rag. 
Clean also the inside of the bowl h1 •h  
thoroughly to ensure proper fitting. 

Instal l ing the bowl bottom: 

• Screw pressure p iece 7 into threa• 
ed bolt 4. 

• Screw eye bolt 3 i nto upper bolt er · 
4.  

• Screw the whole d evice into the 
bowl bottom (left-hand thread). 

• Place bowl bottom onto the spindle 
• Place open-ended wrench on the 

correspond ing surface at the lowE 
end of the bolt and unscrew th 
device. 

• Thoroughly clean the gaske 
grooves in the bowl bottom and 
apply a thin film of grease. 

• Insert the g askets into the groovt:l 
of bowl bottom. 

E· 1 246·000-05/1095 
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Fig. 70 

Fig. 7 1  

Fig. 72 

Assembling the bowl 

3290020 
J 
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5 .4 

• Thoroughly clean gasket g roove in  
sl iding piston and apply a thin  f i lm of 
g rease. 
If the gasket to be used is new, it 
must be stretched equally all the 
way around until the outer diameter 
almost corresponds to the outer 
diameter of the g roove in the sl iding 
piston. 

• Insert the gasket into the groove of 
the sl iding piston .  

• Insert the gasket for the d istribuitor 
base. 

• Place pressure piece A of lifting 
device onto the hub of the bowl 
bottom. 

• Grease guide surfaces of the sliding 
piston and bowl bottom. 

• I nsert the sliding piston using lifting 
device so that the ,0" m arks are 
perfectly al igned . 

• Lower the sl iding piston s lowly by 
turning the jackscrew anti-clockwise 
until the arresting pins of the bowl 
bottom catch into the holes of the 
sliding piston .  
If necessary, wriggle the  p iston until 
it snaps into position .  

• Be careful not to  damage seal ing l ip 8 of  the sl iding piston. 

• After inserting the sl id ing p iston, take out pressure piece A! 
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Section 5 . 4  

Fig. 73 

Fig. 74 

Fig. 75 

Fig. 76 

Assembling the bowl 

030 

WESTFAU� SEPARATOI I 

• Stack the discs o nto the neck of tn€· 
d istributor in numerical order, begin· 
ning with n umber 1 .  

• Screw l i fting device onto the dism · 

butor. 

• Grease contact surfaces. 
• Install d istributor together with di"· 

i nto the bowl bottom. 
The ,0"  marks on the bowl bottom 
and distributor m ust be aligned; tt 
arresting pins in the bowl bottom Vv 
then catch i nto the holes of the 
distribu tor. 

• Mount separating disc. 
Make sure the " 0" marks on sep< 
rating d isc and on bowl bottom are i 1 1 
l ine with each other. 

• I nsert g asket into groove of bowl top 
If the main bowl gasket must bE 
replaced, refer to 5.6 .  

• Clean and grease guide surfaces o 
bowl top. 

E-1 246 ·000-05/1 095 
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Fig. 77 

Fig. 78 

Fig. 79 

Fig. 80 

Assembling the bowl 

1 3 57022 
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5.4  

• Place bowl  top onto bowl bottom 
using l ifting  device 1 .  

• Slowly lower the b owl top by turning 
the jackscrew anti-clockwise. 
Make sure that the arresting piece of 
the bowl bottom catches  into the 
groove of the bowl top. 
The " 0" marks of both parts must 
be aligned. 

• Check and grease (3.2 )  threads,  
contact and guide surfaces of bowl 
lock ring and bowl bottom (see 
arrows) .  

• Insert the gaskets E and F .  

• For checking the disc pressure, 
please remove gaskets E and F. 

• Screw two eye bolts diametrically 
opposite each other into the bowl 
lock ring .  

• Place bowl lock ring onto bowl bot­
tom using lifting device.  

• Use l ifting device and hoist to place 
the wrench onto the bowl lock ring. 

- Engage the cam and 
- tighten the two fasten ing screws 

firmly. 
• Screw down the bowl l ock ring by 

means of the wrench (left-hand 
thread). 
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Fig. 8 1  

� : I 
I '  ' 

3 

2 

4 
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To prevent damage to threads: 

T 1 208006 

• screw in threaded bolt completely, 

WfSTFA' 11 
SEPARA1 

Mount compressing device: 
• Place disk 5 onto bowl top.  
• Screw bolt  4 as far as i t  wi l l  g< r 

the bowl bottom (left-hand threa� 
• Insert hydrau l ic part 2 into the ,...� 

tering recess of the disk. 
• Screw on threaded ring 3 (left-ha1 

thread) until its upper edge is fl o  t 
with end thread of bolt 4. 

• screw on threaded ring completely down to thread end . 

If the threaded ring cannot be screwed down completely, then the piston anc' 
cyl inder of the compressing device p rove to be too far apart. 

In this case: 
• Bring piston and cyl inder into in itial position .  

- loosen pressure relief screw 8 b y  two turns, 
- press the pump lever down as far as it will go, 

screw on threaded ring down to thread end . 

., Tighten screw connections of the compressing device. 
• Screw tight pressure rel ief screw 8. 

Fig. 82 

3 

2 

4 

5 

T 1 205006 

Compressing the disc stack: 

Pressure must be gradually applierl 1 
the disc stack u ntil the max. c 
compression of 280-300 bar is c'· 
tained. 
Each pressure increase shouiL 
approx. 50 bar. 
• After each pressure increase, tigh 

en bowl lock ring further. 
When the max. d isc compression 
280 • 300 bar has been reached, th 
" 0" mark on the bowl lock ring must · 
approx. 1 • 2 cm apart from the " 1 

mark on the bowl b ottom. 

If the d isc stack p ressure is too low, an additional disc must be inserted. 

If the maximum p ressure is not attained and grease flows out of the stroke limitin 
hole, then bolt 4 has not been screwed far enough into the bowl bottom. 
The compressing device is only ready for use again when bolt 4 and threaded r 
3 have been brought back into the positio� as described above. 

While compressing the disc stack make sure that 
· arresting piece of bowl bottom snaps into groove of bowl top and 
- bowl top does not become tilted. 

E · 1 246-000·05/1 09 
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Fig. 83 

Fig. 84 

Fig. 85 

Fig. 86 

Assembl ing the bowl 

3 

2 

4 

5 

T 1 208006 
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• Tighten bowl lock ring by hitting with 
mal let against  handle of wrench 
until ,0" mark al ignment of bowl 
bottom and bowl lock ring is 
obtained. 

• Undo the fastening screws and re­
move the wrench and lifting device. 

Dismantle compressing device: 

• Push lever of compressing device 
down as far as it will go to prevent it 
from spring ing back. Only then loos· 
en pressure relief screw 8. 

• Unscrew threaded ring 3 (left-hand 
thread). 

• Remove hydraulic part 2 and disk 5. 
• Unscrew bolt 4 (left-hand thread). 

• Unscrew the hex head screws of 
wrench and remove the wrench . 

• Unscrew eye bolt. 
• Insert the threaded rings into the 

lock ring and screw them in using an 
Alien wrench until they are flush with 
the lock ring . 

• Screw spind le  screw firmly into the 
bowl bottom (left-hand thread) . 
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Fig. 8 7  

Fig. 88 

Fig. 89 

Fig. 90 

Assembling the bowl 

T 1 246007 

WESTFAI.l� 
SEPARAl 'I 

• Raise the feed tube and unscre 
threaded ring .  

. 

• Screw lower centripetal pump t 
onto the feed  tube (left- l' 
th read) . 

• Install the regu lat ing ring. 

• Screw upper centripetal pum p  c 
lower centripetal pump by •. 

(left-hand-thread). 

• Tighten it as far as it will go u: 
the single-ended wrench .  
While doing s o ,  hold lower ce1 
tal pump with wrench. 

• Grease threads of bowl top ar � 
ring. 

• Install the l id . 

E-1246·000-u/ 
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5.5 Assembling the feed 
and d ischarge con­
nections 

E-1 246·000-05/1 095 

Assem bl ing the feed and d ischarge connections 
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5.5 

Fig. 9 1  

A.4112 
Fig. 92 

Fig. 93 

�1 

Fig. 94 

• Screw on the lid by hand (left-hand 
thread) and tighten it firmly by strik­
ing the arm of annular wrench.  

• Screw two lifting-eye nuts opposite 
each other onto the studs of the 
hood. 

• Shorten the chain s  of the lifting 
device by putting an appropriate 
chain l ink crosswise on hook A (see 
adjacent small figure) .  

• Hang the shortened lifting device 
into the lifting-eye nuts and place the 
hood onto the solids collector. 

• Bolt hood and sol ids collector to­
gether using hex head screws .  

• Connect hood flush l ine. 

• Place the disk onto the hood so that 
both Alien screws 1 are positioned 
over the respective tap holes in the 
hood. 
Do not tighten the s crews! 

1 
1 

l 
� 
. 

J .• I 
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T 1 246009 

Fig. 95 

Fig. 96 

Fig. 9 7  

• Screw upper centripetal pu1 1 . 

clockwise into the ring 2 and tig� 
i t  as far as it will go usin 
single-ended wrench. 

• Screw the two Alien screws 1 of 
disk into the hood. 

• Install feed and d ischarge hm1c:i 
and fasten it with cap nuts. 

• Connect feed and discharge l ines. 

. 

l I 
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5. 6 Replacing the main 
gasket in bowl top 

E-1246·000·05/1095 

Fig. 98 

Fig. 99 

Fig. 1 00 

Fig. 1 0 1  

Replacing the m ain gasket in bowl top 
Page 
Section 
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5 .6  

1 224051  

1 224052 

Removal 

• Drive out gasket from groove of bowl 
top with the aid of a d rift pin which is 
suppl ied with the machine. 

• To do this, insert the drift pin into the 
holes around the bowl top alternately 
and hammer onto the pin unt i l  the 
gasket becomes loose. 

Instal lation 

• Insert gasket (with its narrow side 
facing the bowl top) into the clean 
groove of the bowl top. 

• U sing a smooth piece of hard wood, 
hammer the gasket evenly into the 
groove until its sealing surface pro­
trudes from surface A by not more 
than 1 mm (see next figure). 

IMPORTANT! 

lt is  possible that a new gasket w ill be 
too smal l .  

I f  the gasket i s  too small, soak i t  for 
about 5 min.  in a water bath at a 
temperature of 70-80°C ( 160-1 75°F) .  

The gasket will then return to i ts original 
size. 

After using for the first time and after 
the main bowl gasket has been re­
placed, excess material must be 
trimmed off with a knife after 4 weeks 
operation. Excess material can cause 
extensive damage to the gasket, lead­
ing to bowl leakage . 
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5. 7 Removal of bowl 
valves 

5.8 Instal lation of bowl 
valves 

Removal of bowl valves 
WESTF� ·. 
SEPAIU . 

• Remove the bowl valves o nce a month for cleaning. 

• At the same time, check the gaskets and replace them i f  necessary. 

T 1 3 57008 

Fig. 102 

T \ 357009 

Fig. 703 

2 

3 

T 1 3570 1 0  

Fig. 104 

• Dismount the bowl (5.2) . 

• Force bowl bottom off the S"';l  
cone and l ift it out of the 
collector. 

• Screw wrench 1 (for bowl valv�-"' 
the bowl valve. 

• Push sleeve a of the wrench 
gether with the pins into the bo 
the bowl valve. 

• Tighten nut b. 

• Unscrew bowl valve from bow 
tom using socket wrench 1.  

If the valve piston 2 remains sturk 
the bowl bottom while pul l ing ou 
valve proceed as follows: 
- Screw wrench 3 (for valve '<�.t< 

into the valve piston 1 .  
- Pull valve piston out of the u 

bottom by means of the wrench.  

For installation proceed in reverse order of removal . 

NOTE: 

• Moisten gaskets. 

• Grease the thread. 

• Screw in the valve as far as it will go. However, do not screw it in too tightly. 

• The front face of the valve housing must be flush with the outer wall of the l 
bottom. 

E-1 246·000-05/11.. 
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5 .9  Disc stack compressing device 

1 0  

1 1  

Fig. 105 

1 6  

1 7  

1 8  

A 

5 A Pump {hydrau l ic unit) 

/ 

r 

/,.J ' ! �. I -=-� I 
· FL9 · 

rj I i L .. , F'"===\ [ ! t ------:{ '-

Operating p rinciples 

3 Threaded ring 
4 Th readed bolt 

5 Disk 

10 Pressure relief screw 

11 Pressure gauge 

16 Vent screw 

17 Stroke limiting hole 

18 Pressure cham ber 

19 Non-return valve 

20 Hydraulic cyl inder 21 Piston 

The pump presses grease at a high pressure into pressure chamber 1 8. 

W 1 208002 

The increase in pressure in the pressure chamber displaces piston 21 in relation to 
hydraulic cylinder 20. 
The hydraul i c  part (piston ,  hydraulic cylinder) is bolted securely to the bowl bottom 
by means of bolt 4 and threaded ring 3 .  

When the p ressure increases i n  pressure chamber 1 8, piston 2 1  i s  d isplaced 
downwards. 

The force produced is transferred to the bowl top via the d isk 5. The disc stack is 
compressed . 

Required pressure: 280 - 300 bar 
Maximum pressure: 320 bar 

Pump 

The pump produces a pressure of  max. 400 bar. lt consists of: 
• pump head 

• grease cartridge 
• f i l l ing device  
• non-return valve 
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Fil l ing the g rease cartridge 

Fil l ing of g rease cartridge: 450 g special grease K2R 

WE'STFA ' I  SE PARA� 

The grease cartridge of the compressing device is fi l led with special grease t 
del ivery. 

• Actuate clamp piece 13 and pull the fil l ing device 12 upwards. 

• Unscrew grease cartridge 14 from pump head 15 .  

• Fill in  g rease, approx. 450 g .  

• Screw grease cartridge 14  into pump head 15 .  

• Actuate clamp piece 1 3  and push fi l l ing device 1 2  into grease cartridge 1 4. 

Fi l l  the grease cartridge only with WS special grease K2R. 

Malfunction 

If there is no bui ld -up of pressure, the following must be checked: 
• Is  the pressure relief screw 10 screwed in tightly? 
• Is  there enough K2R grease in the g rease cartridge? 
• Has piston 21 travelled too far out of hydraulic cylinder 20? 

1 2 --� 
1 3  --;::;�!..::>..., 

1 0  

W 1 208005 

Fig. 106 

I f  yes, 
• loosen pressure rel ief screw 10 a 

press piston 2 1  without preS"' '  
back into the hydraulic cylinder ; 

• Then screw in pressure re l ief scrt 
1 0  again tightly. 

Maximum stroke: 28 mm 

10 Pressure relief screw 
12 Fil l ing d evice 
13 Clamp piece 
14 Grease cartridge 
15 Pump head 
17 Stroke l imiting hole 
20 Hydraul ic cyl inder 
21 Piston 

• If grease discharges through stroke limiting hole 1 7 , bolt 4 and threaded rir 
are not screwed into their correct end position; the stroke is too long. 

E - 1 246·000 ·05/ 1 0!  
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6. 1 Operating princip les of the bowl 

Fig. 107: 

2 

4 

5 

6 

7 

8 

9 

1 0  

1 1  

1 5  1 2  
p 1 246004 

1 Discharge, transport l iquid 9 Sediment ejection ports 
2 Feed 10 Sliding piston 
3 Discharge, bacterially clarified product 1 1  Bowl bottom 
4 Centripetal pump. transport l iquid 12 Closing water chamber 
5 Centripetal pump. bacterially 13 Opening water duct 

clarified product 14 Discharge, sediment 
6 Disc stack 1 5  Bowl valve 
7 Hydrohermetic feed 1 6  Separating disc 
8 Sediment holding space 

The separator is equ ipped with a self-clean ing disc type bowl .  
A hydrau lically movable sl iding piston opens and closes the bowl .  

In d istributor the product is gently acce lerated by the hydrohermetic feed 7 to 
angular velocity of the bowl and fed to the disc stack. 

The disc stack consists of a number of conical discs placed one above the oti'1P 
Due to the narrow interspaces betwee n  the d iscs the l iqu id is divided into t 
layers thus reducing the sett l ing path. 

The product to be bacterially clarified flows i nto the bowl through feed (2) an� : 
separated i n  disc stack (6) into a l ight and a heavy l iqu id phase. The l i� 
bacterially clarified phase flows to the centre of the bowl and the heavy pha� 
enriched with germs flows to the bowl outer diameter. 

The bacterially clarified phase is conveyed to discharge (3) under pressure a 
without foam by means of centripetal pum p  (5). 

E-1 246·000·06/10�. 
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A transport l iquid is conveyed via the separating disc ( 1 6) under pressure and 
without foam to recycle outlet ( 1 )  by means of centripetal pump (4) . From here the 
transport l iquid returns to teed (2) .  
The task of the trans port liquid is to convey the smallest bacteria at the edge o'f the 
centrifugal field to the solids holding space (8). 
The separated bacteria and sol ids collect in the sol ids holding space (8) are 
instantaneously ejected through ports (9) .  

The ejection process is initiated by a control unit . 

The product is fed into and discharged from the centrifuge by means of a closed 
system of pipes. 

1 2  6 8 

Fig. 108 - Bowl, closed 

Closing the bowl 

7 

1 3 5303 1 

1 I njection chamber for operating  
water (closing chamber) 

3 Closing chamber 
4 Piston 
6 Bowl valve 
7 Valv e  p iston 
8 Gasket 
9 Bowl gasket 

1 0  Drain hole for operating water 
(closing chamber) 

1 1  Solids holding space 
12 Solenoid valve 

When the bowl has reached its rated speed, solenoid valve 12 for closing water is 
opened briefly several times. 
The closing water flows into the closing chamber 3 beneath the sl iding piston 4. 
Due to the rotation, pressure bui lds up in the closing chamber. This pressure 
creates force in axial direction which presses the sl iding piston against gasket 9 of 
bowl top,  thus closing the solids holding space 1 1  during the separation process. 
Closing chamber 3 is sealed by valve piston 7 which is pressed through centrifugal 
force against gasket 8 and thu s  closes discharge hole 1 0. 
Operating water is s upplied every minute for 1 second to ensure that in case of 
small operating-water losses the bowl remains closed. 
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1 1  
9 

1 4 illiiii.!M!� 
1 0  
7 ii@!!!fa 
6 
5 
4 
3 

1 3  

Fig. 1 09 - Bowl, open 

Opening the bowl {ejection) 

1353032 

(WfSTFAL SEPARA ' 

2 Injection chamber for operating 
water (closing chamber) 

3 Closing chamber 
4 Piston 
5 Feed hole 

(bowl valve) 
6 Bowl valve 
7 Valve p iston 
8 Gasket 
9 Bowl gasket 

10 Drain hole for operating water 
(closing chamber) 

11 Solids holding space 
13 Sol enoid valve 
14 Sol ids ejection ports 

If the solenoid valve 13 {opening water) opens, operating water flows from inject :� . 
chamber 2 through hole 5 to bowl valve 6.  
Piston 7 of  bowl valve 6 is then pushed inwards and releases the d rain hole 1 0  s' 
that operatin g  water can discharge from the sealing chamber 3. 
As the liquid level recedes the pressure acting o n  the underside of the s. 
piston decreases quickly. As soon as it is smaller than the l iquid pressure acting 
the upper side  of the sliding piston ,  the piston moves downwards, thus open ing the 
solids ejection ports i n  the bowl bottom.  The sol ids are ejected instantaneou! · · 

through annular gap 14. 

After ejection: 
Solenoid valve 13  (opening water) closes , solenoid valve 12  (clos ing water) open. 
Valve piston 7 reseals drain hole 10 and closing chamber 3 fi l ls with operatir 
water again .  
As soon as  the  l iquid pressure in the c losing chamber i s  higher than the liqu '"'  
pressure in the  centrifugation space the sliding piston moves u pwards, thL 
closing the bowl. 

E - 1 246-000-06/1 09� 
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Partial sediment ejections during milk processing are initiated by  the control u nit in  
accordance with a pre-set program.. 

By pressing the button " Partial ejection " ,  the program in progress can be 
interrupted and a partial ejection can be initiated immediately. 

Total ejections and hood ffvshings (bowl overflow). during cleaning-in-place are 
initiated manually on the control unit or automatically from a -separate GIP unit. 
For further details refer to the instruction manual " Control unit" . 
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6. 4 Operati ng-water 
connection 

Techn ical Information 
WESTFAJ 11 
SEPAR.Al . 

H 

1 Water feed 
2 to separator 

c D E 3 Air connection 

A Solenoid valve for opening watE 
8 Solenoid valve for c losing 

and f lushing water 
c Solenoid valve for f i l l ing water 
D Metering unit 
E Air chamber 
F Non-return valve 
G Strainer 
H Pressure switch 
M Pressure gauge 
N Pressure gauge 
0 Solenoid valve for cooling water 

(clutch)  
1 1 23600 1 

Fig. 1 10 

Operating-water connection: 

Operating-water pressu re: 

Required operating water: 

Air pressure for metering unit: 

Standard operating-water values: 

1 i n  

Pmin.  = 3 . 0  bar 
Pmax. = 4.0 bar 

2 000 1/h 

� 4 - 5 bar 

• Hardness: :S 12 °dH at separating temperatures of up to ss o c  
:S 6 ° d H  at separating temperatures above 55 ° C  

I 
To convert the hardness values stated use the following equation: 

1 o d H  = 1 .79 °fH = 1 .2 5 o eH = 1 7.9 ppm CaC03 

• Chlorine ions: :S 1 00 mg/1 

• pH value: 6.5 - 7.5 

Clean strainer from time to time by temporarily soaking it in vinegar o r  hydrochlc 
acid. Before re-fitting rinse the strainer thou roughly with water. 

E- 1 246-000-06/109:.. 
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6.4. 1 Pressure switch 

6.4.2 Solenoid valves 
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For p roper function ing of the automatic control a pressure of approx. 2 .5  bar is 
required whi le the c losing-water valve is open. At a lower pressure the bowl will 
either not open or not close. 
For this reason the operating-water line is provided with the pressure switch 
which ,  in connection with the motor control ,  triggers an acoustical or  optical signal 
if the minimum pressure drops below a preset value.  

The product valve closes. 

2 

3 

5 1 24400 1 

Fig. 1 1 1  

1 Diaphragm 6 Valve housing 
2 Cylindrical pressure spring (manual adjusting screw) 

-- - -

3 Gasket 7 Solenoid core 
4 Gasket 8 Solenoid head 
5 Gasket 9 Coupler socket 

The solenoid valves incorporated in the operating-water system are 2/2-way 
straight-way d iaphragm valves with internal piloting .  They are equipped with a 
manual operator (override) for testing purposes. 
The adjusting screw must be adjusted manually using a screwdriver! 

The solenoid coil is entirely embedded in  Epoxy resin which ensures protection 
against moisture, good dissipation of heat, and perfect electrical insulation . 

The valves are fully tropical ized . 
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Technical data: 

Solenoid valve Type 

Part-Number 

Pipe connection R 

Voltage V DC 

Power consumption: pul l- in w 
o peration w 

Duty cycle 0/o 

Frequency of operations /h 

Type of enclosure lP 

Pressure range bar 

Temperature: medium · c  
ambient · c  

Cable entry Pg 
(coupler socket) 

Maintenance 

281 

00 1 8-58 70-6 10 

3/4in 

24 

8 

8 

1 00 

900 

65 

0,2 - 16 

+ 100 

+ 55 

9 

WESTFALIA 
SEPARATOio 

28 1 

o o 1 8 -5947-6 1 o  1 
1 /2in 

24 I 
8 

I 

8 J 
1 00 I 
900 

65 I 
0,2 - 1 6  

+ 1 0 0  I 
+ 55 

9 I 

The solenoid valves do not require special maintenance.  

Locating electrical fau lts 

• Switch off main switch.  

• Shut off main valve for operating water. 

Fault Cause Remedies 

Valve does not Control unit  defective .  Call Service Engineer. 
I function . I Faulty wire in connecting Replace wire. 

terminal. 

Connecting terminal loose Tighten screw of connect- j 
on terminal strip. i ng  terminal . 

Poor contact to connecting Clean contact or replace it .  
I terminal. 

Coupler socket loose or Tighten coupler socket. 
leaky. I 
Solenoid coil defective. Replace complete solenoid 

head .  

E -1 246·000·06/1 095 
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Operation 

Diagram 1 

Ce ntripetal pump ch aracteristic curve 
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7. 1 General 

7.2 Before start-up 

7.3 Starting 
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This chapter gives general instructions for operating  the separator. However, 
operation of the respective machine depends on the control unit used and the 
arrangement of the valves. 
The individual process may necessitate changes in the operating procedure. 

Refer also to the instruction manual of the respective control unit. 

check that 

• brakes are released by turning handles clockwise. 

• oil level is up to middle of the sight glass. 

• hex h ead screws for fastening the hood and cap nuts for fastening the feed and 
discharge housing are tightened securely. 

• hand shut-off valves are opened in the supply l ines for: 
operating water 
cooling water 
compressed air 

• concentrate valve is open. 

• timers on the control un i t  are s et according to the instructions in the control unit 
manual to su it the respective processing conditions. 

• metering unit is adjusted (see sect. 7.5. 1 ) .  

• compressed air on the pressure reducer (control unit) i s  adjusted to 4 - 5  bar. 

a Switch on  main switch on control unit (position I ) :  
The LED " control unit  ON" flashes to signal that the control un i t  is  ready for 
operation .  
The buttons " product" , " partial ejection"  and " total ejection" are not  released 
u ntil the signal " motor in operation " is on (see LED in motor mimic diagram).  

• Start motor. 
After a pre-set delay t ime of 1 0  m inutes, closing water i s  supplied automatically; 
the bowl closes. 

• Open valve in cool ing-water l ine  for upper frame part. Feed rate is approx. 
500 1/h. 

• After a further two minutes water can be circulated as generally practiced in 
dairies. 

• Switch over from water to product. 
Actuate " separation" button on the control unit. 

• After opening the milk feed adju st throughput and discharge pressures. 

• Adjust milk discharge pressure as follows: 

- Throttle d ischarge pressure by means of constant-pressure valve, so that the 
product is  discharged foamfree. 

• The feed and discharge pressures must be i n  the working ranges marked in  
diagrams 1 and 2 (see fig . 1 1 2 ) .  
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7. 4 The separator in 
operation 

Operation 

- If the p ressures fal l  below the working ranges: 

WESTFAUA 
SEPARATOR. 

The h ydrohermetic d isk at the end of the lower feed tube rises above the 
l iquid l evel. The product is therefore subjected to strong shearing forces on 
enterin g  the lower distributor. 

- If the p ressures exceed the working ranges: 
Overflow of the centripetal pump chamber occurs. 

• The feed and discharge pressures are interlinked within the working ranges. A 
change i n  the discharge pressure leads to a change in the feed pressure and 
vice versa. 

Bacteria removal temperature: 40 - 60°C, depending on type of cheese 

Throughput: 30 000 - 35 000 1/h. 

The throughput capacity depends on the bacterial properties and on trr 
temperature of the raw milk. Separator plants provided with a flow constrictor nee'" 
not be adjusted manual ly every day. 

Discharge pressure of mi lk  pump: 

The pressu re is specif ied i n  diagram 1 ,  e.g.  the discharge pressure is approx. 5 bar 
given a feed capacity of 35000 1/h . 

Discharge pressure of concentrate pump: 

Throttle pressure in concentrate discharge l ine by means of regulating valve on 
flowmeter u ntil the desired amount of concentrate is obtained (approx. 3 - 5% of 
the feed rate) .  

I f  the bowl overflows during operation ,  then the pressure in the downstream 
equipment must be reduced. 

If the bowl o verflows even when the milk pressure is low, check whether the gasket 
in the centr ipetal pump chamber cover is damaged. 

In some cases - particu larly when heat exchangers with low counter-pressure arb 
used - it is advisabl e  to install a throttle valve downstream of the exchanger and to 
set i t  to about 1 .5 bar. This ensures that the milk is conveyed foamfree to the 
cheese milk tank. 

The bacteria-removing separator can also be used for clarification by using a 
by-pass l ine .  Then appropriate shutt-off and leakage valves must be installed in th e 
by-pass l ine .  
When the milk is being treated, the valves i n  the by-pass l ine m ust be set so that, if 
the shut-off valves leak, the milk cannot flow back into the system .  

Insufficient bacteria removal can be caused by the following: 

• Change in  raw mi lk  quality, separating temperature, bowl speed or throughput 
capacity .  

• Clogg ing of nozzles i n  the regulating qisc or concentrate space on separating 
d isc.  This results i n  a lower concentrate output .  

• Concentrate entering the milk after treatment caused through wrong positionir ­
of leakage valve i n  the by-pass line. 

E-1246-000-07/1095 



7. 5 Ejection of the bowl 

7. 5. 1 Partial ejection 
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Operation 

• Separating disc is not sealed properly. 

• Partial ejectio n  is too smal l .  

• The i ntervals between the partial ejections are too large. 

Analysis of mi lk samples: 

Page 
Section 
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Special aseptic valves must be bui l t  in to the feed and discharge l ines d i rectly on 
the separator i n  order to take off  mi lk samples for testing.  Usual regulations for 
taking mi lk samples for bacteriological tests must be observed. 

General 

Solids ejection from the bowl must be carried out at periodic intervals in relation to 
the product and the process. The solids chamber of the bowl should not be fi l led tl" 
capacity. As soon as the separating or clarifying efficiency decreases, a partL 
ejection must be carried out. 

Partial ejection of the bowl during mi lk processing  means partial emptying of the 
sediment space of the bowl. The product supply to the bowl is not interrupted 
during partial sediment ejection. 

Separating tim e :  10 - 2 0  min. (depending on the raw milk quality) 

Ejection volume:  8- 10  kg 

To initiate the ejection cycle opening water is fed to the hydraulic system of the 
bowl via the metering unit. 

The amount of sol ids to be ejected is determined by the amount of opening water. 

The quantity of opening water is adjusted at the metering unit. 

For determin ing the ejected amount of solids, feed the bowl with water and 
measure the amount of l iquid d ischarging from the solids outlet by means of a 
measuring bucket. 

Check the ejected amount of solids during separation .  

The solids ejected must be weighted as  they conta in a high p roportion of  foam. 

In order to carry out a measurement of the volume discharged , the pre- and post­
flushing times must be set to 3 seconds on the control unit. Since with this setting 
approx. 1 I water enters the partia l ejection volume via the hood flush ing ,  1 I must 
be subtracted from the measured ejection volume. Th is value then corresponds to 
the volume ejected . 

The partial eje ction operations required during  separation are carried out 
automatically according to a preset program by a control unit. 

The operating-water consumption for pulse-l ike sealing-water supply is approx. 
30 1/h, in add ition approx. 50 I per partial ejection are required. 
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P rogram sequence 
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Adjustin g  the amount of ejecte d  
sol ids 

Adjustment by means of the regulatin g  
screw of the metering un it. 

Turn regulating screw clockwise:  
reduce amount of ejected solids. 

Turn reg ulating screw anti-clockwise: 
increase amount of ejected sol ids. 

Operational  pr incip les of the meter­
ing  unit  

The meterin g  unit D is fil led with wat1 
after every ejection cycle via the filling . 
water valve C. 

To perform a partial solids ejection,  
chamber E is  supplied w ith com ­
pressed ai r. 

By actuating opening water valve A. the 
adjusted quantity of water is forced out  
by the compressed air and fed  to  the 
bowl . 

A Solenoid valve for opening water 

B Solenoid valve for closing/flush water 

C Solenoid valve for filling water 

D Metering unit 

E Air chamber 

When the time " separat ion - partial ejection" adjusted at the respective timer has 
e lapsed, a partial ejectio n  takes place automatically and is repeated at regular 
i ntervals. 

Before each partial ejection - this time can be set on timer " pre-flushing" - the  
solenoid valve B " hood f lush and closing water" opens for 1 0  seconds. Water i s  
i njected into the hood to  prevent the  sediment to  be ejected from sticking to  the 
walls. 

For sediment ejection the solenoid valve A " opening water" opens for 1 second.  
This time can be set  on timer " partial ejection " .  

E · 1 246 -000-07/1 095 
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The solenoid valve 8 "hood flush and closing water" remains open during ejection 
and 20 seconds afterwards. The time this valve is to remain open after the ejection 
cycle can be set on timer " subsequent flushing" . lt should be at least 20 seconds.  

The " separation" program can be interrupted by operating push button " partial 
ejection " whereby a partial ejection is initiated . After this enforced partial ejection 
the " separation" cycle re-commences. 

Setting of program times: 
Program times . . . sec are process-related and must be set before start-up. 

Program time 

Pre-f lushing approx. 1 0  secs 
Pre-flushing hood and solids collector. 

Partial ejection 1 sec 
Determines the opening time of the opening-
water valve. 
This time must be longer than the period of 
dispacement of the opening water from the 
metering unit. 
The amount of sol ids ejected depends on the 
volume adjusted in  the metering unit. 

Subsequent flushing approx. 20 secs 
Flushing the hood and solids collector after an 
ejection. 

Closing 5 secs 
Addition of closing water after an ejection. 

Metering unit 3 sec 
Post-controll ing of control air for the metering 
un it after partial ejection. 

Filling water 2 sec 
Delay of the fi l l ing water supply following the 
partial ejection . 

Total ejection 10 secs (not variable) 
Addition of opening  water during total ejection.  

Waiting approx. 20 secs 
Waiting time after total ejection for speed 
recovery of bowl . 



Page 
Section 

70 
7. 5 .2  

7.5.2 Tota l ejection 

7.5.3 Function diagram 

Operation 
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During cleaning- in-place total ejections can only be initiated manually with the 
control unit. (Automatic cleaning- in -p lace requires a separate GIP unit, see 
relevant brochure.) 

For in itiating a total ejection ,  push button " total ejection" must be  operated. 

If the installation is correctly set up (see connection diagram) ,  the feed pump is 
automatically switched off by pressing push button "total eje ction "  and automati­
cal ly re-started approx. 1 min .  after completion of the total eject ion.  

The interruption of the l iquid supply to the bowl by switching  off the feed pump is 
necessary for the bowl speed to recover, which drops s l ightly during total 
ejections. 

Once the bowl has been fi l led again (observe increasing d ischarge pressure of 
separator) , a further total ejection can be carried o ut by again p ressing push button 
" total ejection " .  

Should the feed pump fail to stop automatically during a total ejection , it must be 
switched off manual ly and re-started 1 min .  after total ejection .  

Open bow I 1 s 

� 
Pre-
flushing 

� 
H ood f lush wate r 
and closi ng water 

Opening water 

Metering u n it 

F i l l i n g  water 

Product pum p 
or CIP pu m p  

Fig. 1 15 

• 

Partial ejection Tota l ejection 

approx. 20 S 10s approx. 6 0 s 
Su�equent flush ing Bowl opens Waiting tim! 

and closing 

� Su bsequent 
flushing 

d2 3s and closing 

� apprOK. 
20 s 

I • 

P1 l08003E 

Adjusting the timers: Refer to i nstruction manual for control unit. 

E·1246·000-07/1 095 
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8. 1 Cleaning-in-place 
(CIP) 

Cleaning C
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The separator is generally included in the CIP cycle of the pasteurizers. 
For cleaning the separator, the detergents used for cleaning the pasteurizers wi l l  
be adequate . 
However, be s ure that the last clean ing agent to be circulated is acid .  

Caustic: 1 .5 - 2 % concentration 

Acid: max. 1 % concentration 

Consult the detergent manufacturer for correct temperature. 

Bear in mind that bowl parts of stainless steel wil l be attacked by chlorine. 
Therefore, make sure that detergents are free from chlorine .  

Procedure: 

• Switch control unit to CIP .  

• Displace remaining product from the machine and f lush the com plete 
installation thorough ly with water. 

• Flushing is followed by two " total ejections" accomplished by pressing the push 
button " total ejection " on control un it. 

• Fill bowl with water b etween total ejections .  

The GIP-program should comprise the  following program steps : 

• Flushing with  caustic solution 

• Flushing w ith  water 

• Flushing with acid solution 

• Flushing with water 

Each program steps ends with bowl overflow and a total ejection . 

Bowl overflow is initiated by actuating the buttom " bowl overflow" o n  the control 
un it. By this means the constant-pressure valve in the discharge l ine is  throttled for 
10 secs and b owl overflow occurs. In this way the hood and u pper bowl wal ls  are 
cleaned. The function is i ndicated by LED. 

Total ejections  are performed by means of the respective button .  

The commands "overflow" and " total ejection" can also b e  initiated automatically 
from an extern al CIP control . 

To prevent damage due to corrosion ,  only appoved cleaning agents should be 
used. 

1 225·020·08/0492 
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Self-cleaning bowls need not be taken apart for cleaning at the end of a run,  un less 
the nature of the separated solids makes bowl dismantling for thorough cleaning 
necessary. 
Experience wil l show how often the bowl has to be dismantled. 

The following points are particularly important: 

• During the first few months of operation, the lock r ings should be removed every 
two weeks for greasing the threads, to prevent seizing .  
Later on, the  greasing intervals may be extended. 
However the bowl should be d ismantled at least every two months for thorough 
cleaning of the inner bowl parts. 

• Never use metal scrapers or metal brushes for cleaning the d iscs and bowl 
parts. 

• All bowl parts have fine tolerances; it is therefore important that all parts are 
cleaned thoroughly and are free from burrs. 

• Place bowl parts on a rubber mat or wooden grating,  never on a stone floor. 

• Remove gaskets from the bowl parts and clean grooves and gaskets to prevent 
corrosion . 

• Replace damaged gaskets. Swollen gaskets should be left to dry at a warm 
place so that they can regain their original dimensions and can be re-used . 

• Careful ly  clean the small holes in bowl bottom and the two bowl valves for the 
supply and discharge of the operating-water to ensure trouble-free performance 
of the sol ids ejections. 

• Clean and wipe dry guide surfaces and threads of bowl parts and grease them . 
Spindle cone and inside of bowl hub should be oi led and then wiped clean and 
dry with a smooth rag. 

• The sol ids col lector and solids collector bottom should also be cleaned every 
time. 

• Re-assem ble bowl immediately after cleaning.  Otherwise the bowl parts must 
be protected against dust and dirt . 

Fig. 1 1 7 

• From t ime to time, the inside of the 
upper section of the frame has to be 
cleaned in  the area below the bowl. 

• After removing the bowl (see 5.3) ,  
place the  splash cover over the 
spindle to prevent wash l iquid from 
seeping into the drive and rendering 
the lubricating oil unserviceable. 

Never aim a water jet directly at the separator for the purpose of c leaning. Clean it 
by hand with a sponge or  cloth. 
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8 . 4  Operating-water 
feeding system 

8.5 Gear chamber 

8. 6 Prior to a long-term 
shut-down of the 
separator 

Clean ing 
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The small holes in the operating-water feeding device should be cleaned every 
3 - 6 months .  

• When changing oil, clean gear chamber thoroughly with kerosene .  

• Be sure to  remove al l metal particles from walls and corners . 

• Do not use fluffy cleaning rags or cotton waste ! 

• Prior to a long-term shut-down, clean the separator thoroughly (see 8.2 and 
8.3) .  

• The clean bowl parts and al l  unvarnished machine parts should be wiped dry 
and greased to avoid corrosion. 

• The clean grease-coated bowl should be kept in  a dry p lace. 

• To prevent gaskets from getting brittle, keep them i n  a cool and dry room, 
protected from dust and l ight. 

• Drain the l ubricating o i l  and fill gear chamber with corrosion-preventing oil , e. � 
SHELL Ensis Oi1 30. 
Oil level m ust be up to middle of sight glass. Let separator run without bowl for 
approx. 10 minutes to make sure that al l  gear parts are coated with the 
corrosion-preventing oi l .  
Drain the oi l .  Oi l  upper end of spindle by hand and protect it with splash cover 
406. 

• Check water shut-off devices for leakage. If necessary, remove connecting 
pip ing between faulty sh ut-off device and separator to avoid damage which may 
be caused by drip water. 

• Stop operating-water s upply at the branch point of the water mains to prevent 
inrush of water into the separator, caused by un in tended opening of the shut-off 
valve. 

• Before re-starting the separator, fill gear chamber with the lubricating oil 
specified in chapter 3. Oil level must be slightly above m iddle of sight glass .  
Then let the  separator run without bowl for 10 minutes .  

, 225-020·08/0492 
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9 .  1 Dismantl ing the ver­
tical gear parts 

Fig. 1 18 

Fig. 1 1 9  

Fig. 120 

Fig. 1 2 1 

Dismantling the vertical gear parts 
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• After dismantl ing the bowl, loosen o 
drain screw and drain oil into oil pan . 

• U nscrew hex head screws from gea1 
sight g lass and remove it. 

• Loosen hex h ead screws in clamp 
plates of worm wheel. 

• Slacken clamp plates until the worm 
wheel can be moved on worm wheel 
shaft. 

• Push worm wheel to the clutch side.  

1 225-020-09/0392 
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Fig. 122 

Fig. 1 23 

Dismantling the vertical gear parts 
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• Unscrew Alien screws 1 of the op­
erating-water connection 

• Unscrew Alien screws 15 from the 
operating-water feeding device. 

• Remove operating-water feeding 
device 13 .  
Make sure that the gasket 2 does not 
get lost or damaged. 

• Remove spindle cap 12 .  
• Sraighten tab washer 1 0. 
• Unscrew hex head screws 1 1  . 

• Remove protective cap 8 and spin ­
d le spring 9. 

• Screw spindle lifting device 6 into 
tap hole of spindle. 

• Pull off spindle together with neck 
bearing bridge assembly. 

• To remove neck bearing bridge, hold 
spindle in inverted position, upper 
end down , and tap it against a 
wooden block. 
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9. 1 . 1  Removal of bal l  
bearing and worm 

Fig. 124 

Fig. 125 

Dismantling the vertical gear parts 
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5 
6 
7 
8 
9 

1 0  
1 1  

3 350 1 1 6  

• Unscrew bottom bearing cap 5 and 
remove gasket 4 .  

• Unscrew bottom bearing threaded 
piece 3 and remove it together with 
spring column 2 and bottom bearin g  
pressure p iece 1 .  
In case the bottom bearing housing 
8 m ust be replaced : 

straighten tab washers 6, 
unscrew hex head screws 7.  

- Screw two screws 7 into the 
tapholes of bottom bearing hous­
ing 

- force out bottom bearing housing 
by pressing it downwards. 

• Pull out the following componen. 
using a commercially available pul l ­
er: 
- Ball bearing  protection ring 8 ,  

angular contact ball bearings 1 0  
and bottom bearing housing 1 1 ,  

- Ball bearing protection ring 6 and 
pendulum ball bearings 7 
Worm 4 (before removal, knock 
out cyl indrical notched pin 5) 

- Grooved ball bearings 2 and bal l 
bearing protection ring 1 

• Lift off r ing 3. 

• Press snap ring 9 out of the groove 
of bottom bearing housing 1 1 .  

• Remove angular contact ball bear­
ing 1 0  from bottom bearing housin g  
1 1 .  

1 225-020·09/0392 
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Re-assembly of vertical gear parts 
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When re-assembling the vertical gear parts proceed i n  reverse order of removal 
(9 . 1  ) .  

Important hints :  

When install ing the vertical gear parts bear in m ind  the following: 

• Thoroughly clean gear chamber before instal l ing the vertical gear parts (8.5).  

• Check bal l  bearings of worm spindle before re-fitting . 

• Use only high-precision ball bearings (see list of spare parts). 

• For. safety reasons, the ball bearings of the worm spindle must be replaced 
every 5000 operating hours. 

• Before fitting ball bearing and ball bearing protection ring 1 onto the spindle, heat 
these parts in oil to approx. 80 °C. 

• The two angular contact ball bearings 10 must always be replaced together. 
Note that the angular contact ball bearings may be loaded axially in one direction 
only. They m ust be fitted so that the broad shoulder of the inner ring of the 
bearing is on top. 
Faulty mounting will inevitably result in damaged to bearings. 

For re-assembly proceed as follows: 
Slide the heated angular contact ball 
bearings onto the spindle. 
Sl ip snap ring 9 over the bal l  bear­
ings. 
Let ball bearings cool down. 
Fit bottom b earing pressure housing 
11 over the ball bearings .  
Press snap ring 9 i n to  the groove of 
the bottom bearing pressure hous-

3350 1 1 7  ing. �------------------------� 

Fig. 126 

• When i nstal l ing a new worm, the worm wheel assembly must be replaced at the 
same time.  

• After i nstallation of  the vertical gear parts the height of the fitted bowl must be 
checked and re-adjusted, if necessary (9.3). 
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9.2. 1 Assembling the 
neck bearing bridge 

9.2.2 Fitting the spring 
column into the bot­
tom bearing 

9. 2.3 Instal l ing the worm 
spindle  

Fig. 1 2 7  

Fig. 128 

7 
6 
3 
4 
5 

Fig. 129 

Re-assembly of vertical gear parts 
(WES1FAUA) 
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• Insert pressure ring 5 in neck bear­
ing b ridge 4 in such a manner that 
the recesses of the pressure r ing 
face the tapholes of the neck bear­
ing bridge. 

• Insert neck bearing springs 2 i n to 
spring pistons 1 .  

• Grease spring pistons thoroughly. 
• Screw threaded plugs 3 with spring 

pistons 1 and neck bearing springs  2 
into neck  bearing bridge, and tighten 
them. 

• Slide cup springs 2 onto bolt of 
bottom bearing threaded piece as 
i l lustrated in  the adjacent figure. 

• Insert bottom bearing pressure 
piece 1 i nto bottom bearing threaded 
piece, s l id ing it over the cup springs.  

• Install worm spindle without neck 
bearing bridge. 
it m ust be possible to install the 
worm spindle without having to rap 
on the upper spindle end, and to 
move the built-in spindle axially by 
hand . 
If this i s  not the case, smooth tt­
inside of the bottom bearing housiny 
with a f ine emery cloth . 

• Insert gasket 5 ,  neck bearing bridge 
4 and distance ring 3. 

• Check dimension between distance 
r ing and neck bearing bridge (see 
fol lowing figure) . 

• Fit gasket 6, protective cap 7, spin­
d le spring 8 and spindle cap 1 1  . 

• Screw in hex head screws 10 , with 
lock washers 9 underneath,  tighten 
and secure them.  

• I nstall operating-water feeding de­
vice 12  and it tighten with hex head 
screws 14 and lock washers 1 3  
placed underneath. 

1225·020·09/0392 
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• Before instal l ing the neck bearing 
protection cap check if the d istance 
between the cams of distance ring 3 
and neck bearing bridge  4 is 4 3 -
3.5 mm . 

Distance b etween cam-distance 
ring and neck bearing bridge: 
< 3 mm - File cams to proper 
d imension. 
> 3.5 mm · Raise cam by welding 
or  order a new distance ring from the 
factory stating the dimension of the 
required cam height. 

Note that after tightening the neck bearing protection cap, the distance ring 3 and 
hence, the ball bearing 2 will be under pressure until the spring column in th& 
bottom bearing is  compressed by the weigh t  of the bowl. 
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9.3 Bowl Height 

9.3. 1  Inspection 

9.3.2 Adjusting 

Bowl Height 
(WESTFALIA) 
SEPARATOR 

The bowl height is adjusted at the factory before the separator is shipped. 

The bowl height must be checked for re-adjustment 

• before the first start of the separator ,  

• after re-assembling the vertical gear parts, 

• after e xchanging the bowl , 

• after exchanging the centripetal pump,  

• as  soon  as the centripetal pump shows any grinding marks. 

Prerequiste to correct bowl height adju stment is that 

• the bowl is properly closed, 
(the " 0 " marks on bowl lock ring and on bowl bottom must be in l ine with each 
other.) 

• the hood is properly seated on the sol ids collector, 

• the fastening screws of the hood are tight, 

• the upper centripetal pump is screwed onto the lower centripetal pump as far as 
it wil l  go ,  

• the centripetal pumps are screwed into the d isk as far as it will go .  

Fig. 1 3 1  

2 3 1 2 24060 

Fig. 1 32 

The bowl height is correct when the 
disk A with screwed-in centripetal 
pumps can be raised by about 4 m m .  
Otherwise the bowl height has to be 
re-adjusted. 

Distance between disk and hood 

< 4 mm, bowl is too low. 
> 4 mm, bowl is too high. 

• Unscrew bottom bearing cap 2 and 
remove gasket 1 . 

• Adjust bowl to correct height by 
turning bottom bearing threaded 
piece 3 ( 1  revolution = 2 mm).  

• Bowl is too low, 
turn bottom bearing threaded piece 
clockwise. 

• Bowl is too high, 
turn bottom bearing threaded piece 
counter-clockwise.  

1225-020-09/0392 
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Bowl Height 

Fig. 133 

1 224076 

FiQ. 1 34 
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If the bowl must be adjusted by more 
than 1 mm ,  proceed as follows: 

- Remove the bowl (5.3) .  
- Unscrew Alien screws 1 and 10. 

- Remove operating-water feed 8. 
- Remove spindle cap 7. 

Unscrew hex head screws 6. 
- Sraighten tab washer 5. 

- Remove neck bearing protection 
cap 3. 

- Turn bottom bearing threaded piece 
clockwise until the bowl is correctly 
adjusted. 

Each tim e  the bowl has been lowere 
or raised,  check the clearance between 
cam of distance ring 2 and neck bear­
ing bridge 1 .  

Specified dimension : 3 - 3.5 mm 

This check is not required if it has been 
made after re-assembling the vertical 
gear parts and the bowl had not to be 
raised by more than 1 mm. 

Clearance between cam of distance r ing and neck bearing bridge: 

< 3 mm - Fi le cams to proper dimension .  

> 3 ,5  mm - Raise cam by welding or order a new distance ring  from the factory , 
stating the required cam height. 

Then re-install the dismantled parts. 

Note, that after tightening the neck bearing protection cap , the d istance ring 2 and,  
hence, the bal l  bearing 3 wil l  be under pressure until the spring column in the 
bottom bearing is compressed by the weight of the bowl . 
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Section 9.4 

9.4 Removal of the hori­
zontal gear parts 

9.4. 1 Removing the motor 

9.4.2 Removing the flu id 
clutch 

Removal of the horizontal gear parts 

(WESTFAUV 
SEPARATOR 

Work on electric lines m ay only be carried out by a qualified electrician under 
observation of the safety regualtions.  

For removal of the horizontal gear parts proceed according to the following 
sections :  

Fig. 1 35 

1 3 53042 

Fig. 1 36 

Fig. 1 37 

• Disconnect the motor. 

• Unscrew hex head screws 6 and 
move cover 3 sidewards. 

• Suspend motor in hoist and tighten 
carrying rope. 

• Unscrew hexagon nuts 1 through 
opening of cover which can be 
turned on the flange. Take oH lock 
washers 2. 

• By means of hoist l ift off the mo 
together with the cam hub. 

• Withdraw cam hub from motor shaft 
end using pul l ing device 1 .  

After removing the motor: 

• Loosen hex head screw usi 1 
torque wrench. 

• Note tension of cup spring 3! 
• Unscrew hex head screw, remove 

washer 2 and cup spring. 

• To remove fluid clutch from cone of 
worm wheel shaft use tool 4. 

1 225-020·09/0392 
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9. 4.3 Worm wheel shaft 

, 225-020·09/0392 

Fig. 1 38 

Fig. 1 39 

Fig. 140 

Fig. 14 1 

Page 87 
Removal of the horizontal gear parts Section 9.4.3 

1 224070 

• Loosen oil drain screw and drain oil 
into oi l  cup. 

• Unscrew hex head screws from gear 
sight glass and remove sight g lass.  

• Loosen hex h ead screws in clamp 
plate of worm wheel. 

• Slacken clamp plate until worm 
wheel can be moved on the worm 
wheel shaft. 

• Push worm wheel to the clutch side . 
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Section 9 .4.3 

Fig. 1 42 

Fig. 143 

Fig. 144 

Removal of the horizontal gear parts 
WESTFALIA 
SEPARATOR 

2 

1353045 

• Unscrew hex head screws 3 (wash­
ers 2) and remove fan cover 1 . 

• U nscrew hex head screw 4 from 
worm wheel shaft. 
Note tension of cup spring !  

• Remove cantering disc 5 and cup 
spring 6.  

Tools:  
Torque wrench 
Hexagon socket 
SW 24 mm 

• Remove brake pulley 1 from cone of 
worm wheel shaft using device 2 
(flu id clutch/brake pul ley). 

• Unsc rew Alien screws from bearing 
cover (brake side) 

• Remove holder and proximity 
switch .  
Tools: 
Torque wrench 
Hexagon socket 
SW 8 mm 

, 225-020-09/0392 
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9.4.4 Grooved ball  bearing 
(motor side) 

9.4.5 Angular contact bal l  
bearing (brake side) 

1 246-9000-01 0  I 0797 

Fig. 145 

Rg. 146 

Fig. 147 

7 
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• Drive out worm wheel shaft together 
with ball bearing, nut and bearing co­
ver towards brake side using a ham­
mer and wooden block. When the 
shaft has completely loosened from 
the ball bearing on the motor side, 

• remove the worm wheel shaft by 
hand; while doing so, hold the worm 
wheel, to prevent damage to the gear 
teeth. 

• Take the worm wheel assembly out of 
the gear housing. 

For removing the bearing refer to as­
sembly drawing, sect. 9.5. 
• Unscrew hex head screws 1 and re· 

move lock washers 2. 
• Remove bearing cover 3 with felt 

rings 6 and gasket 5. 
• Hold a brass mandrel against inner 

ring of ball bearing, and 
• hammer it lightly to drive out the ball 

bearing 4. 

• Lift tab of washer 8 out of groove of 
nut 9. 

• Unscrew grooved nut using pivoted 
hook wrench. 

• Remove tab washer 8.  
• Withdraw angular contact ball bea­

ring 7 from the worm wheel shaft 
using a commercially available pul­
ling device. 
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9.5 Re-assembly of horizontal gear parts 

28 

Fig. 148 

2 1  

Note: 

Fil l ing notch must 
be on this side! 

,.L�16 
\ �

i 

2 

A1237001 

For reasons of safety, replace ball bearings of worm wheel shaft every 1 0 000 ope­
rating hours. 

• When fitting the angular contact ball bearing 7 onto the worm wheel shaft, make 
sure that the fill ing notch of the bearing faces the bearing cover. 

• Install tab washer 8 and grooved nut 9.  

After having tightened nut 9, bend one tab of washer into a groove of the nut. 
Ensure that the tab does not extend beyond the outer diameter of the nut. 

• Install worm wheel assembly with clamp plate 21 so into gear housing that the 
screw heads of the clamp plate are directed towards the brake side. 

• The worm wheel has been balanced in the factory as complete assembly. To 
avoid unbalance, the clamp plates and the toothed rim must, therefore, not be 
rotated on the wheel body and component parts must not be replaced individ­
ually. 

• When the toothed rim is worn and needs replacement, the entire worm wheel 
assembly 20 with clamp plates must be replaced. The worm of the worm spindle 
should be replaced at the same time. 

• Introduce the worm wheel shaft 20 into the separator frame from the brake side, 
and slide on the worm wheel. 

• Place a hard wooden block against the worm wheel shaft and tap it l ightly with 
a hammer until the angular contact ball bearing 7 is tightly seated in the housinr 

1 246·9000·01 0 I 0797 
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Fig. 151 

Westfalia Separator AG 

When installing the motor, make sure 
that 
- there is a distance of 4 mm bet-

ween cam hub 1 and fluid clutch 2. 
After exchanging: 
- the motor 
- the cam hub 
- the fluid clutch 
- the worm wheel shaft 

the distance must be checked. 

If necessary, 
- adjust the distance by displacing the 

cam hub on the motor shaft, and 
- drill a new hole into the motor shaft 

for the threaded pin. 

• Fill gear chamber with oil specified in chapter 3 until oil level is slightly above 
middle of sight glass. 

• Check spindle speed with a hand tachomter and check direction of rotation of 
bowl (see 4.3). 

• To run in new gear parts (worm wheel, worm) let the separator run - without bowl 
- for about one hour. 
During this time switch the motor on and off several times. 

1246-9000-010 I 0797 
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• Install bearing cover 12 with inserted sealing ring 11 and gasket 1 o. 

• Bolt bearing cover 12 and holder 13 of proximity switch 14 together by me 
of Alien screws 16 and 18 (with lock washers 19 underneath). 

Required torque 45 Nm. 

Fig. 149 

Fig. 150 

• Re-adjust proximity switch 1 with 1 
aid of adjusting ring 2. 

• Fit grooved ball bearing 1 {clut• 
side) into the bearing housing. 

• Pull grooved ball bearing 1 ever 
against the shoulder of the war 
wheel shaft using 
- mounting device 2 and 
- hex head screws 3. 

• Unscrew hex head screws 3. 

• Remove mounting device 2. 

• Replace bearing cover 27 including felt rings 28 and gasket 26 and tighten eve1 
with hex head screws 29 (lock washer 30 placed underneath). 

• Move worm wheel towards brake side until it rests against shoulder of wo 
wheel shaft. This will ensure proper positioning of the toothed rim with referen 
to the worm. 

• Fasten worm wheel 21 securely on the worm wheel shaft 20 by tightening t 
screws in the two clamp plates evenly and crosswise. 

Required torque: 45 Nm 

• Before installing the fluid clutch and the brake pulley: 

- apply a thin film of grease to the tapered ends of the worm wheel shaft. Th 
clean and wipe dry the tapered ends with a rag. 

- Clean the inside of the hubs of the fluid clutch and brake pulley carefully. 

• The fluid clutch and the brake pulley must be firmly clamped to the worm whe 
shaft, accomplished by tightening the hex head screws 1 of the clutch and bra 
pulley with the torque wrench. 

Required torque: 150 Nm 

• Be sure to fit cup springs 3 under the disks 2. 
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Section 1 0. 1 

1 0. 1  General 

1 0. 2  Checking the oil 
level 

Fluid clutch 
WESTFALI) 
SEPARATOI 

The f luid clutch (Turbo Clutch) g radually brings the bowl to its rated s peE 
el iminating premature wear on gear parts and on motor. 
The motor power is transmitted by means of a closed oi l  circuit between a p rim< 
wheel driven by the motor shaft and a secondary wheel d riving the worm whE 
shaft of the separator. 

The oil level in the fluid clutch must be up to the mark of the oi l  level indicator pla1 
to ensure that the bowl comes u p  to its rated speed with in  its starting tim e  (s1 
sect. 4.3) .  

When less oil i s  fi l led in ,  slippage in  the clutch will be too great and starting time 
the bowl too long. If the clutch contains too much oil, the starting time of the bo 
wi l l  be too short, resulting in overload of motor and gear. 

The oil i n  the c lutch has to be changed every 1 0  000 working hours. it shou ld t 
changed when the bal l bearings of the worm spindle and of the worm wheel sh< 
are being replaced. 

The clutch requ ires 

approx. 6.5 litres of oil when using a 1 455 rpm motor 
approx. 5 .25 1 itres of ojl when using a 1 7 45 rpm motor. 

For checking the oi l  level , proceed according to the instructions in sect. 10 .2 .  

Be sure to use on ly  the type of  o i l  specified in  sect. 1 0.4. 

• The oi l  level has to be checked before the initial start-up of the separator ar 
every t ime after re-f i l l ing of oi l .  

• Furthermore , the o i l  level should be checked once a month since in the cour� 
of t ime small  oil losses may occur. 

• Before checking the oi l  level , make sure oi l  has cooled down. 

Fig. 153 

Brand new separator 

Mark on oi l  level indicator plate 1 mu: 
be in l ine with lower edge of taphole : 
Oi l  level must b e  u p  to the lower edg 
of taphole 2.  

If a replacement clutch is instal led , th 
existing oi l  level indicator plate is n 
longer valid and m ust be re-adjuste 
according to the instructions given i 
chapter " separator with replacemer 
clutch . "  

1225·020·1  0/039 
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1 0.3 Re-fi l l ing of oi l  
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Fluid clutch 
Page 
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For checking the oi l  level, proceed as fol lows: 

The separator still has its original clutch: 

• Remove the ventilation grid so that the oi l  level indicator plate can be seen. 

• Br ing the clutch into such a position that threaded p lug 2 can be removed 
without oil flowing out. 

• Unscrew threaded plug with a wrench. 

• Then turn c lutch until lower edge of taphole is in l ine with mark on oi l  level 
indicator plate. 
In this posit ion , the oil level in the clutch must be up to the lower edge of the 
taphole, so that the oi l  begins to overflow. If this is not the case, refi l l oi l  (see 
10 .3) .  

The separator h a s  a replacement clutch: 

• If the clutch is replaced, then the original oil level indicator plate is no  longer 
valid. 

• The clutch has been fi l led with the correct amount of o i l  if the peak power 
consumption when the machine is starting up reaches a level which is twice as 
high as the rated power consumption.  

• If an exact measurement of power consumption is not possible, then the correct 
amount of oil can be determined by measuring the speed of the horizontal drive 
shaft in the separator. 
When the separator is operating at its rated throughput, the shaft should be 
rotating at 

1 420 rpm (mains frequency 50 Hz) or at 

1 7 1 0  rpm (mains frequency 60 Hz) . 

• If the peak power consumption or the speed of the shaft is  much h igher than 
these figures, then there is too much oil in the clutch; if they are much lower than 
these figures, then there is not enough. 

• Once the correct amount of oil has been established, the oi l level indicator plate 
must be re-set according ly. 

1 3 53052 

Fig. 154 

• Unscrew lock screw 1 .  
• Use wrench 3 to unscrew oil fil l 

screw 4. 

• Fill in oil using tunnel S. 

• Check oil level again (see 1 0 .2) .  

• Tightly sc rew in  lock screw.  Be sure 
to place gasket 2 underneath . 
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Section 10 .4  

1 0.4  Type of  oil 

Fluid Clutch 

For fi l l ing the fluid clutch use only 

steam turbine oil TDL 32 according to DIN 51515. 
This oil complies with the following specifications: 

(WESTFALI .. SE PARA TO� 

Designation: Lubricating oi l  TDL 32 (according to DIN 5 1 5 15) 

Kinematic viscosity: 

Density at 15 " C: 

Pour point: 
Corrosive effect on 

(steam turbine oil with additives g iving increased prate• 
tion against c o rrosion and increased resistance to aging) 

32 ± 3.2 mm2/s (eSt) at 40 " C  

m ax. 0.900 g/ml 

s -s · c  

• copper: degree of corrosion 2 - 1 0 0  A3 (according to DIN 5 1 759) 
· steel :  degree of  corrosion 0 · A (according to DIN 5 1 585) 

Aging characteristics: Increase of the neutralization num ber after 1 000 h 
max. 2.0 mg KOH/g oil (according to D I N  5 1587) 

The following branded oil m eets this requirement: 
SHELL Turbo Oil T 32. 

Steam turbine oils TDL 32 of other brands may be used, p rovided they have a 
open flash point according to Clevela n d  of approx. 2 1 0 " C  which is contrary to 01 1  
515 15 .  

Each separator is supplied with an am ount o f  TDL 32 o i l  w h i c h  is sufficient for on• 
f i l l ing. 

1225·020·10/0392 
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1 0. 5  Dismantl ing 
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Fig. 1 55 

Fig. 156 

Fig. 157 

Flu id  clutch 
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1 6  1 5  1 4  1 3  1 2  
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1353054 

As a rule, the fluid clutch  must be sent 
to the factory for repair. 
This ensures perfect functioning of the 
repaired clutch. 
If required, a replacement clutch can 
be provided. 

If, in exceptional circumstances, the 
fluid clutch must be dismantled on site, 
first check the sealing r ing 6 and 
replace it if necessary. 

Removing the sealing r ing 6 
• Unscrew screws 4 with spring wash­

ers 3 and remove seal ing r ing cover 
5. 

• Press out the seal ing r ing using a 
screwdriver. 

• The sealing ring must be replaced il 
its sealing lip is no longer soft and 
pliable. 

Removing the sealing ring 18 and 

1 3  ball bearings 

:4i:�E;::::L 1 2  • Unscrew threaded plug 1 together 
with gasket 2 and let oil d rain .  

• Unscrew hexagon nuts 1 2  and re­
move screws 1 6  with spring washers 
13.  
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Fig. 158 

Fig. 159 

Fig. 160 

Fig. 1 6 1  
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• Press primary wheel off the c lutcl 
casing 15 by threading two of tht 
screws 16 into the tapholes of pri 
m ary wheel 1 1 .  
Secondary wheel remains in prima� 
wheel . 

• Be sure to mark both primary whee 
1 1  and clutch casing 15 befort 
taking them apart, so that, wher 
being re-assembled, these parts wil 
be brought back into their o rigina 
pos it ion. 

• Separate primary wheel 11 frorr 
secondary wheel 7 by rapping with c: 
rubber hammer against hub of sec· 
ondary wheel. 
Ball bearing 8 remains in primary 
wheel 1 1 . 

• Use mandrel and hammer to drive 
ball bearing 8 out of primary wheel 
, 1 . 

• Unscrew screws 22 from clutch 
casing 15 and remove oil retaining 
ring 21 . 

• Drive ball bearing 20 and sealing ring 
18  out of the clutch casing using 
mandrel and hammer. 

1 225-020-1 0/0392 
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Fig. 1 62 

Press sealing 
ring firmly 
to shoulder 

Fig. 163 

Fig. 164 

2 

Fluid clutch 

3 
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For re-assembly o f  the flu id  clutch , 
proceed in reverse order of disman­
tling. 
The following should be kept in mind: 

• Moisten sealing rings. 
• Press sealing ring 18  into the clutch 

casing and sealing ring 6 in to sealing 
ring cover 5. To do this, use special 
tool .  

• The bolt 8 of the too l  can be 
screwed into either side of  the tool .  
This allows using the tool for mount­
ing both sealing rings. 

• Insert spacer ring 1 9  in c lutch casing 
and spacer ring 10 in primary wheel 
1 1  . 
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Fig. 165 
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• The bevel led edge of each ring mu 
snap i nto the groove of the bearir 
neck.  This wil l  ensure that the spa• 
er r ings cannot move axially. 

• Press ball bearing 20 into clutch casing and ball bearing 8 into primary whee l .  
Check i f  the  ball b earings pressed into the spacer  rings have an abso lutely tigh 
fit. I f  this is not the case, the spacer rings have to be repl aced . 
If necessary, return the clutch to the factory for repair. 

• Apply some oi l-resistant sealing compound (Atmosit or Kermon) to oi l  retainin� 
r ing 21 . Then fasten ring to clutch casing with s crews 22. Be sure to fit lock 
washers. 

• Insert gasket 9 in groove of  primary wheel 1 1  . Then fasten c over 5 to primary 
wheel with screws 4. Be sure to fit spring washers .  

• Press secondary hub with secondary wheel 7 i nto c lutch casing .  
The surfaces contacting the sealing rings 1 8  and 6 m ust b e  perfectly smooth to 
ensure o i l -t ightness of the fluid clutch .  
I f  n ecessary, re-pol ish contact surfaces. 

0 

1 2 24095 

Fig. 166 

• Place Teflon packing cord 14 on 
seal ing surface of clutch casing as 
shown in figure . 
Make sure cord ends are crossed. 
To keep the cord in its place, coat it 
with grease. Sealing surfaces of 
primary wheel and clutch cas ir:·  
must be in perfect condition;  the-J 
must not be coated with a sealing 
compound .  

• Press primary wheel o n  secondary hub so that the marks on pr imary wheel and 
on c lutch casing are in l ine. 
Then screw primary wheel and clutch casing together. 

After repair the clutch has to be  rebalanced. 

• After re-instal l ing the c lutch , fi l l  with oi l .  

1 225-020-10/0392 
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1 1  . 1  Trouble shooting 

1 1 . 1  Fault detection - Mechanical function 

Fault Possible causes 

The bowl does not come Brakes are o n .  
u p  to rated speed or 
takes too long to do  so 
(see 4.3) .  

Motor is inco rrectly connected.  

The fluid clutch does not contain 
enough oil or  clutch is  leaky. 

Bowl is too h igh or too low and , 
therefore, rubs against centripetal  
pump. 

Clamp plates are not t ight enough ;  
worm wheel sl ips on shaft. 

Product feed valve is open. 

The bowl speed drops The fluid clutch does not contain 
during operation. enough oi l .  

Motor speed drops during operation. 

Main bowl gasket in bowl top i s  
damaged. 

Gaskets in bowl valves 5 are 
damaged; the bowl loses seal ing  
water. 

The bowl comes u p  to The clutch contains too much o i l .  
rated speed too quickly 
(in less than 8 minutes) .  
Motor pul ls too h igh a 
starting current. 

Remedies 

WfSTFAUA 
SEPARATOR 

Release b rakes by turn ing handles 
clockwise. 

See wir ing diagram. 

Ref i l l  oil (see 10 .3) .  
Re-tighten nuts of  screws on 
clutch. 
If sealing rings and do not seal 
properly, ask for a reconditioned 
c lutch in exchang e  for your clutch .  

Adju st to proper bowl height (see 
9 .3) .  

Tigh ten long hex head screws on 
worm wheel evenly and firmly. 
Tighten crosswise ,  by single turns, 
w ith a torque of 45 Nm. 

C lose product feed valve. 

Refi l l  o i l  (see 10 .3 ) .  

Inspect m otor and line voltage. 

Replace the gasket (see sect. 
5. 7) . 

Replace gaskets (see 5.8) .  
The bowl can be kept closed tern-
porarily by opening the solenoid 
valve B for closing water manually. 

Check oil level (see 10 .2) .  
Drain excess o i l .  

E-1 225·030·1 1 /0794 
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Fault 

Uneven run of the sepa­
rator. 

E·1 225-030·1 1 /0794 

Trouble shooting 

Possible causes 

Incomplete solids ejection. 
The remaining solids have deposited 
unevenly in the bowl.  

I 

� I  
1 224096 

Bowl is not properly assembled or, if 
plant has several separators, parts 
of different bowls may have been 
interchanged. 

Tension of d isc stack has s lackened . 

Bowl is damaged and, therefore, out 
of balance. 

Neck bearing springs are weak or 
broken. 

Ball bearings are worn. 

Page 
Section 

Remedies 

Perform several partial ejections 
(7.5. 1 ) .  

1 03 
1 1 .  1 

If this does not improve conditions,  
c lose the bowl and fil l  it with water 
to attenuate the increased vibra­
tions occurring d uring slowing­
down of the bowl. 

Stop the separator. 
Apply brakes . 
If bowl is leaking , leave feed open.  
Clean bowl thoroughly. 

Remove protruding edges of bowl 
gasket with a knife (see sketch) .  

Assemble bowl properly (see 5.2) . 

Make sure bowl lock ring is 
screwed on tightly (see 5 .2) .  
Check disc count. 
If necessary, add spare d isc or 
compensating d isc. 

Send bowl to factory or authorized 
factory repair shop. 
Do not attempt to make your own 
repairs. 
Never weld or solder. 
Bowl is made of heat-treated 
steels. 

Replace all 9 neck bearing 
springs. 

Replace damaged bearings. 

I M PORTANT: 
When replacing , use only the h igh 
precision ball bearings as specified 
in the Parts List. 

I� 
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Fault 

Uneven run of  the sepa-
rator (cont 'd . ) .  

Bowl lock ring is  difficult 
to loosen. 

Trouble shooting 

Possible causes 

Gear parts are in bad condition as  a 
result of 

1 .  normal wear, 

2. premature wear caused by: 

a) lack of  oil • 

b )  oi l  o f  too low a viscosity, " 

c )  metal abrasives present i n  
t h e  lubricating o i l  d u e  to the 
following possible causes: 
- viscosity .of oil is too low, 
- oil  has not been changed 

in t ime, 
- gear chamber has not 

been cleaned, 

d )  replacement o f  one gear 
part only, instead of both 
parts. 

. ) i n  general, recognized by blue 
tempering colour of gear parts. 

Bowl has not been dismantled at 
regu lar intervals (see 8.2) .  

Remedies 

WESTFALIA 
SEPARATOR 

Clean gear chamber thoroughly 
(see 8.5) .  

Replace damaged gear parts (see 
9 . 1  and 9 .4) .  

Change oi l (see chapt. 3 ) .  

I f  necessary, change oil more of-
ten . 

Unscrewing of the bowl lock ring 
can be very much facilitated by 
blocking the bowl, which is accom-
plished by putting wedges be-
tween bowl bottom and solids col-
lector. 

E-1 225·030·11 10794 
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1 06 
1 1 .2 

1 1 .2 Fault detection - Ejection 

X� 

Fig. 167 • Bowl hydraulic system 

1 Sliding piston 
2 Closing chamber 
3 Bowl valve 
4 Bowl bottom 
5 Gasket (sliding piston) 
6 Gasket (bowl top) 
7 Main bowl gasket 
8 Sealing surface (sliding piston) 
10 Gaskets (bowl bottom) 
11 Operating-water feed 
1 2  Gasket (operating water) 

1 1  

Trouble shooting 
WESTFAUA 
SEPARATOR 

8 

1 0  

V iew X 
Ansicht 

A Solenoid valve for opening water 

P 1 357005 

B Solenoid valve for closing and flushing wate, 
C Solenoid valve for fill ing water 
D Solenoid valve for cooling water 
E Metering unit 
G Non-return valve 
H Pressure switch 
M Pressure gauge 
N Pressure gauge 

E·1 225·030·1 1 /0794 
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WESTFALIA 
SEPARATOR 

Fault 

The bowl does not close 
at al l .  

I MPORTANT: 
In this case switch off 
feed pump inmediately. 

E-1 225·030·1 1 10794 

Trouble shooting 

Possible causes 

The amount of closing water fed to 
the bowl is insufficient because 

a) the water pressure in the supply 
l ine to the operating-water con-
nection is too low (see 6.4). 

b) the water discharge holes in the 
top of the operating-water feed 
1 1  are clogged with scale. 

Strainer in operating-water l ine is 
c logged. 

Gaskets of bowl valves 3 are 
d amaged. 

Gasket 5 in slid ing piston is damag-
ed or its edges have been frayed 
through the up- and down move-
ment of the piston.  

The operating-water feed 11  is 
c logged. 

a) 

Page 
Section 

Remedies 

Check pressure in water sup-
ply l ine. 
The pressure should be at 
least 2.5 bar. 

1 07 
1 1 .2 

Check also if there is sufficient 
closing-water coming in.  The 
c losing-water valve opens for 
60 seconds after the separator 
has reached its operating 
speed and after each solids 
ejection.  During this time the 
amount of d ischarg ing closing 
water should be measured at 
the operating-water discharge. 
The closing-water must d is-
charge at a rate of 550 1/h . 
Closing water can be suppl ied 
as often as you l ike by switch -
ing  on  and off the main switch 
on the control unit. 

b) Clean discharge holes . 

Clean strainer. 

Remove valves (see 5 .8) .  
Install new gaskets . 

Replace damaged gasket. 
If, however, only the edges of the 
gasket are frayed and the gasket 
is not damaged otherwise, i t  can 
be re-used after grinding it off with 
an emery wheel. 

Clean operating-water feed. 

11 
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Section 1 1 .2 

Fault 

The bowl does not close 
and open properly . 

The bowl does not open 
at al l  or not completely. 

Trouble shooting 

Possible causes 

Gasket 5 in  sl id ing piston does not 
fit properly at all points of the gu ide 
surfaces, thus failing to seal p rop-
erly. 

Gasket 7 i n  bowl top is damaged. 

Gaskets 1 0  in bowl bottom have not 
been inserted or are damaged.  

G asket 5 in  sl iding piston i s  uneven 
in height. 

Sealing surface 8 of sl id ing piston i s  
damaged .  

Dirt or rubber particles have s ettled 
between sl id ing piston 1 and bowl 
bottom 4. 

Sealing cha mber 2 between bowl 
bottom and sl iding piston is  soi led. 

The dri l l  h oles in bowl valves 3 are 
clogged. 

The bowl receives no or too little 
opening water for the fol lowing rea-
sons (check  gauge M does not in -
d icate): 

a) non-return valve is d i rty or de-
fective, 

b )  solenoid valve A or C is  
defectiv e ,  

c )  air pressure for meterin g  unit i s  
too low, 

d)  control periods of solenoid 
valves a re not adjusted correct-
ly. 

Remedies 

WESTFAUA 
SEPARATOR 

If necessary, stretch gasket. 
Before instal l ing the gasket, lightly 
grease groove in s l id ing piston. 

Replace g asket (see 5 .6) .  

Insert gaskets or replace them . 

Replace g asket. 
The difference in he ight  on a gas-
ket must not exceed 0 .25 mm. 

Replace the sliding piston . 

Clean bowl parts. 
Round off edges of gaskets. 
Replace damaged g askets. 
Grease guide surfaces with the 
special lubricating paste supplied. 

Remove s l id ing p iston 1 and clean 
seal ing chamber. 

Remove the valves (see 5.8) and 
clean them. 

Clean or replace non-return valve. 

Replace solenoid valve. 

Increase air pressure to 2: 4.5 bar. 

Check adjusting periods of timers 
on control unit (see function dia-
g ram) . 

E-1 225·030·11/0794 
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Lubrication and maintenance schedule 

1: 2� t.ubricatipn : and mai ntenance sc:�e.dufe':l " ' � "
. 

Page 

Section 
1 09 

1 2  

1 2. 1  Lubrication chart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 10  

1 2.2  Maintenance schedule . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 1  

! t 

1 1  
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1 1 0 
12 . 1 

1 2. 1  Lubrication chart 

Fig. 1 68 

No. in Lubricant 
Fig. 

DIN 

1 Kluber Grease 
KSB 8 

2 Kluber Grease 
KSB 8 

3 Roller bearing 
grease K3K 

4 Roller bearing 
grease K3K 

5 Lubricating oil 
CLP 220 
DIN 5 1 502 

6 Steam turbine oil 
TDL 32 
DIN 5 1 5 1 5  

7 Roller bearing 
grease K3K 

ISO 

cc 220 

Lubrication and maintenance schedule 
WESTFALIA 
SEPARATOR 

1 KSB 8 

2 KSB 8 

1 22 4 1 0 8  

Frequency of lubrication Amount of Lubrication point 

lubricant 

per year after oper· 

atlng hours 

when 10 cm3 Threads and fittings 
necessary 

before each 1 50 cmJ Threads and sliding sur· 
assembly faces of bowl 

2x 1 500 20 cmJ Neck bearing springs and 
spring pistons 

2X 1 500 10 cmJ M anually-operated parts 
(brake bolt, valves, etc.)  

2x 750 5 soo cma G ear chamber 

10 000 6 250 cma Fluid clutch 

according to according to Motor bearings 
manufacturer's manufacturer's 

instructions instructions 

1 231 ·010·12/1291 
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WES1FALIA 
SEPARATOR Lubrication and maintenance schedule 

Page 
Section 

1 2.2 Maintenance schedule 

1231  · 0 1 0 · 1 2/1291 

Daily 

• Check oi l  level of gear chamber. 

Eve ry 250 operati n g  hours 

• First oil change after initial start-u p  (see 3 . 1  ) . 
• Check oi l  level of the fluid clutch .  
• Clean bowl valves (5.  7 ) .  

Every 750 operati n g  hours 

• Oil change and thorough cleaning  of gear chamber. * *  
• Clean strainer i n  operating-water l ine. u 

Eve ry 1 500 operating hours 

• Dismantle bowl and clean also holes and chambers of the hydraulic system. • 

• Check threads of lock rings for erosion and corrosion . 
• Check bowl gaskets. * 

• Lubrication of hand-operated parts such as brake bolt, valves, etc. • •  

• Check starting time and rated speed. • •  

• Check neck bearing springs and spring pistons . . .. 
• Check brake l in ings. * *  

Every 3 000 operatin g  hours 

• Check gearing of worm wheel gear. * . .  
• Check spaces between solids eje ction holes. 
• Clean discharge holes in operating-water feeding system . 

Every 5 000 operating h o u rs 

• Replace ball bearings on spindle. 
• Replace neck bearing springs. 

Every 10 000 operati n g  h ou rs 

• Replace ball bearings on worm wheel shaft. 
• Change oil in f luid clutch .  

Whenever dismantl ing 

• Grease bowl lock ring and  guide and  sliding surfaces of bowl parts. 

According to manufact u re r's instructions 

• Grease motor ball bearings. 

* every 3 months - at the latest 
* * every 6 months - at the latest 

• • • every year 

1 1 1  
12.2 
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WESTFALIA 
SEPARATOR 

E - 1 246·000·13/1095 

List of parts 

Important hints for ordering parts 

Page 
Section 

To ensure correct delivery when ordering parts, please state the following: 

Model of the separator 

Se rial-No . 

Description 

Part-No . 

Bowl Serial-No. 

see name-plate 
e. g. CNE 300·01 -076 

see name-plate 
e. g. 1 692-278 

see List of Parts 
e. g. Separating disc 

see List of Parts 
e. g. 1201 -6650-000 

see bowl lock ring and bowl bottom 
(only required when ordering bowl 
parts) .  

1 1 3 
1 3  

Part-Numbers ending with letter " L" (e. g .  5649-4246-L) designate parts which are 
available in different designs for the separator concerned . 
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Pos. Part·No. Qty. Part description Dimensions 

- 1 246-1100-010 1 Frame, complete 

1 1 166-1006-030 1 Lower section of frame 
1 1 65- 1 1 22-01 0  1 Discharge pipe. complete 

1 .2 0007·2211 -750 1 �Gas ket D I N  1 18 5 1  G 50 
1 .3 0013·2845-300 , � Grooved coupling nut DIN 1 1 85 1  F 50 
1 . 4 0018·3955-300 1 � Cone connection DIN 1 1 85 1  D 50 
2 2315· 1015-010 4 Foot, complete 
2. 1 2315·101 1 -000 4 f�Foot, stainless steel coated 
2.4 0019-6387-400 4 ()Threaded pin DIN 9 15 AM 12x28 
2.6 0021 -3018-750 4 i! Rubber cushion 30x92x20 
3 0001 -0516-300 4 Flange 80 
4 0019-6937-400 12 Hex head screw I S O  4017 M 10x30 
5 3 1 70-1020-01 0  1 Foundation frame,  complete 
5. 1 3 1 70· 1003-01 0  1 �j Foundation frame 
5.2 0026-2031 -300 4 Ki Cap 75x50 
5.3 3 1 57-1033-000 4 � Bolt 
6 0004·5793-770 1 G asket 130x204x 0.3 
7 3050-1 1 12-020 1 Bottom bearing housing 
8 0026-5894-600 4 Tab washer DIN 93 1 7  
9 0019-7038-150 4 Hex head screw ISO 401 7  M 16x45 

1 0  0004-5294-780 1 Gasket 27x48 
1 1  0019-0840-400 1 Screw plug R 3/4 

1 2  0004-5406-750 1 Gasket 110x3 
1 3  0001 -0027-830 1 Sight glass 80-70 
1 4  0004·5056-780 1 Gasket 70x80x1 .5 

15 0001 ·0022-400 1 Sight glass housing 72 
1 6  0019-6845-400 3 Hex head screw ISO 4017 M 6x25 
1 7  3050- 1085-010 1 Ventilation grid 
1 8  0026-1 371 -400 4 Washer DIN 125 13 
1 9  001 9-6966-400 4 Hex head screw DIN 933 M 12x20 
20 1 246-1018-010 1 Solids collector 
2 1 0004-2290-400 8 Gasket 16.7x24x 1 .5 
22 00 1 9-6200-400 8 Alien screw DIN 9 1 2  M 1 6x35 
23 0007-2571 -750 1 Gasket 297/4 
24 1355·1297-000 1 Operating-water feeding device 
25 0026-1325-300 8 Lock washer DIN 127 8 8 
26 DO 19·6 1 24-400 8 Alien screw DIN 9 1 2  M 8x2 
27 1233·1277-000 1 Gasket 
2 8  0019·6142-400 4 Alien screw DIN 9 1 2  M 10x20 
3 0  0007-2597.750 2 G asket 50x4 
3 1  1246·1 1 83-000 1 Plug 
32 001 3 -0278-300 2 Hexagon nut DIN 934 M 8  

29 0007-2954-750 Gasket 590 X 4 



• 
WESTFALIA SEPARATOR. 

Pos. 

33 
34 
35 
36 
37 
38 
41  
42 
43 
44 

45 
47 
48 
49 
50 
50. 1 

--
-

50.2 
50.3 
50.4 
50.5 
51 
52 
53 
54 
54. 1 
54.2 
54.5 
54. 6 
54.7 
54. 8 
54.9 
54. 1 0  
54. 1 1  
55 
56 . 
. 
. 

Part-No. 

0007-3386-840 
0026-1323-300 
001 9-6097-300 
0007-21 13-750 
1226-1 045-000 
0019-6968-300 
0007-2208-750 
0018-3246-400 
1355-1 448-000 
001 8 - 1 3 65-690 

001 8-4482-400 
3170-1 065-0 1 0  
002 6 - 1 335-400 
00 1 9-6608-400 
3170-1 043-000 
3 1 70 - 1 03 1 -000 
0021 -4096-850 
0026-1263-550 
0026- 1 0 86-400 
0006-4208- 1 60 
0021 -3537-300 
0004-1914-720 
0021 -35 14-300 
001 9-9063- 1 50 
1 1 6 8 - 1 1 92-000 
0005-0964-000 
1 1 6 6 - 1 02 1 -000 
1166-1028-000 
00 1 9-6202- 1 5 0  
00 1 9-7726-1 5 0  
002 6 - 1 330-1 90 
00 1 3·0282-400 
1 1 66- 1475-06 0  
00 1 9-6839-300 
0005-0226-300 
0007-2501 -750 
0007-2229-750 
00 1 9- 1 748-400 
0005-3534-900 
00 1 9 -2233-400 
0005-3538-900 

E· 1246·000· 1 3/1095 

Qty. 

1 
1 6  
1 6  

1 
1 
3 
2 
1 
1 
1 

1 
1 
4 
4 
2 
2 
2 
8 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
8 
8 
8 
8 
1 
8 
1 
1 
1 
1 
1 
1 
1 

List of parts 

Part description 

Gasket 
Lock washer DIN 1 27 
Al ien screw DIN 9 1 2 1 2  
Gasket 
Pipe connection 
Hex head screw ISO 401 7 
Gasket D I N  1 1 851 
T-type union D I N  2353 
Pipe 
Pressure rel ief valve 

Straight union DIN 2353 
Ventilating p late 
Washer D I N  125 
Hex head screw ISO 401 4  
Brake, complete 
j[)j Brake bolt 
['(\ Brake l ining 
tllt Rivet DIN 661  
:::: \ Cylindrical pin DIN 7 
:::: Cylindrical pressure spring 
:j[j Brake housing 
:ii!Gasket 
i=': Handle 
Threaded pin DIN 9 1 6  
Angle 
Proximity switch NJ 2 - 1 1 -SN-G 
Intermediate flange, campi. 
![�Intermediate flange with lining 
:::: )� Alien screw DIN 9 1 2  
�Stud DIN 939 . .  
:::: �� Lock washer DIN 1 27 
I Hexagon nut DIN 934 
1:1\ Cover 
:!11 Hex head screw DIN 933 
jii) Screw plug 
:i:i Gasket 
Gasket 
Screw plug 
Support KR 6 
Cheese head screw ISO 1207 
Cable tape 

Page 
Section 

Dimensions 

804x826x 1 8  
B 5  
M 5x35 
94x 1 04x6 

M 1 2x25 
G 25 
QL 1 0  

D N  1 /2in -
0.5 bar 
EL 1 0  

1 7  
M 1 6x60 

50x 1 50x6 
4x16 
6H8x14 
29x3 .5x83 
32x42x 1 23 
1 7.5x25.5x2 
M 1 6  
AM 8x1 0  

M 16x45 
M 16x40 
A 16 
M 1 6  

M 6x10 
Pg 21  
23x3 
40/48x5 

G5 
M 5x12 
1 80x5 

1 1 7 
13  

, I  
I I 

I 

. .  I 

'I 
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Westfalia Separator AG 

Pos. Part-Number Quantity Part Description Dimensions 

- 1 229-3300-0 1  0 1 Gear, complete 
1 0010-8002-040 1 Bottom bearing threaded piece, campi. 80 
2 0006-4440-160 1 Spring column, compl. A 45x48 
3 001 0-8001-200 1 Bottom bearing pressure piece 80 
4 0004-2221 -780 1 Gasket 80x108x1.5 
5 001 0-8003-210 1 Bottom bearing cap 80 
- see page 1 21 1 Worm spindle, complete 

7 1 1 66-344 9-020 1 m Worm wheel assembly (50 Hz) 
8 2231-3400-020 1 Worm wheel shaft 
9 0011-621 0-000 1 Angular contact ball  bearing DIN 625 6210 J 

10 0013-0448-090 1 Grooved nut M 50x1 .5 
11 1229-3368-000 1 Brake disk, complete 
12 0026-1834-030 2 Cantering disc 14.5x55 
13 0019-9371-150 2 Hex head screw DIN 960 M 14x1.5x60 
14 11 66-3131-000 2 Bearing housing 
15 0004-2559-780 2 Gasket 99x140x1 
1 6  2231-3375-020 1 Bearing cover 
17 0004-5566-750 1 Gasket DIN 3760 A 45x65x8 
18 0007-1996-750 2 Gasket 96x4 
1 9  0019-6146-150 3 Alien screw D I N  912 M 10x35 
20 0026-1337-300 6 Lock washer DIN  127 B 10 
21 0026-0915-170 1 Tab washer DIN 5406 MB 1 0 
22 2231-3375-010 1 Bearing cover 
23 0004-1957-830 2 Felt ring DIN 5419 50 
25 00 1 9-61 49-300 1 Alien screw DIN 912 M 10x50 
26 see page 125 1 Fluid clutch, complete 422 K-TSF 

27 0006-4404-01 0 2 Cup spring 70x40.5x5 
28 0011-321 0-4 70 1 Grooved ball bearing DIN 628 3210 
29 1166-3259-000 1 Set of clutch connecting parts 
29 . 1  1166-3283-010 1 - Claw flange 
29 .2 1166-3393-000 1 - Set of coupling components 
29.3 0019-6970-150 8 - Hex head screw M 12x30 
30 1166-3389-L 1 � Cam hub, complete 
30. 1  0019-8984-150 1 - Threaded pin DIN 914 M 1 0x25 
31 000 1-0925-870 1 Sight glass 322x8 
32 0004-5762-700 2 Gasket 273x318x2 
33 11 66-1 157-020 1 Ring 
34 0026-1371-400 4 Washer DIN 125 13 
35 0019-6970-400 4 Hex head screw I SO 4017 M 12x30 

- see page 1 22 1 Neck bearing bridge assembly with covering 
37 0026-1369-030 2 Washer DIN 433 10.5 
38 1166-371 0-010 1 Nozzle, campi. 
39 0019-2507-400 1 Pan head screw ISO 1580 M 6x10 
40 0018-1276-400 1 Pipe clip 5,5 
41 0018-0585-848 1 Pipe 6X1 
42 1 16 6-3308-000 1 Threaded piece 
43 001 3-1023-250 1 Lock nut E N  1 0242 P 4 - 3/8in 
44 0007-2184-750 1 Gasket 15/22X3 
45 0018-3725-600 1 Screwed hose connection A 1/4in/4x6 
46 0019-61 47-1 50 2 Alien screw DIN 9 12 M 10x40 
47 001 9-6929-400 1 Hex head screw ISO 4017 M 10x10 

m Important: Worm or worm spindle and worm wheel assembly must always be replaced at the same time 
rn When ordering this part, please state diameter of motor shaft end and width of key. 

1246-9000-010 I 0797 

1 19 
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Page 120  

Section 13 

9 

Fig . 4: Worm spindle 

List of parts 
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WESTFALIA 
SEPARATOR 

Pos. 

-

1 

2 

3 

4 
5 
6 

7 

8 

9 
1 0  

1 1  

1 2  

1 3  

1 4  

Part-No. 

1226-3429-010 

1 226-3410·000 

0008-7512·010  

001 1 -6215-1 10  

0008-7508·000 

0006·431 1 -1 60 

0008-7501 · 730 

1 1 66-3423-000 

0026·1563-120 

0008-4008-020 

0011 ·2308-120 

0008-4008-030 

0026-2109- 170 

001 1 ·7307-100 

001 0-8012-020 

E-1246·000·1 3/1 095 

Qty. 

1 

1 

1 
, 
1 

1 
1 
1 

1 

1 
1 
1 
1 

2 

1 

List of parts 

Part description 

Worm spindle assemb ly 
(50 Hz) 

Spindle 

Ring 75 

Grooved ball bearing DIN 625 

Ball bearing p rotection ring 75 

Cylindrical pressure spring 

Spindle cap 75 

Worm (50 Hz) 

Cylindrical notched pin ISO 8740 

Ball bearing protection ring 40 

Pendulum ball bearing DIN 630 

Ball bearing protection ring 40 

Snap ring 78 

Angular contact ball bearing DIN 628 

Bottom bearing pressure housin g  80 

Page 
Section 

Dimensions 

6215 p 6 

1 2 1  
13 

86.5x5.5x28.5 

1 0x70 

2308 MP6 

7307 BECBM -

P6 
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Section 13  

5 

Fig. 5: Neck bearing bridge 

Pos. Part-No. 

- 0008-7500-010 

1 0008-75 1 0-000 

2 0008-7506-030 

3 0008-7507 ·050 

4 0006-4380-090 

5 0019- 1423-030 

6 0026-2226-1 1 0  

7 0008-7502-050 

8 0008-7509-000 

9 0019-6616-150 

10  0026-5897-600 

1 1  0004-5854-770 

12 0004-585 1 -770 

Qty. 

1 

1 

1 

1 

1 

9 

9 

1 

1 

3 

3 

1 

1 

List of parts 

Part description 

Neck bearing bridge assembly 
with covering 

Neck bearing bridge assembly 
:::: Neck bearing bridge 
:::: Neck bearing pressure ring 
i!ii Set of neck bearing springs :::: @Threaded plug 
m! Spring piston 
Cover 
Distance ring 
Hex head screw DIN 931 

Lock washer DIN 463 

Gasket 
Gasket 

WESTFALJ 
SEPARATe 

1 224E04 

Dimensions 

M 1 6x100 

1 7  

205x250x0.3 

176x235x0.3 

E-1246-000-13/10� 
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Section 1 3  

2 1  

2 

Fig. 6: Fluid clutch 

2 8  

3 4 

2 7  2 6  

5 6 

List of parts 

25 2 4  23 

8 9 1 0  

WESTFAU� 
SEPARATOI 

'1 1 237E06 
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Pos. Part-No. Oty. 

- 1 166-3280-1 90 1 
- 1 166-9904-170 1 

1 - 1 
2 001 9-6971 - 150 8 

. 0019- 1 141 -300 8 
3 0026-0772- 1 70 8 
4 0004-29 13-830 1 

5 0026-0182-1 70 1 
6 0 0 1 1 -6021 -400 1 
7 001 9-65 18-150 36 
8 . 1 
9 0004-2385-858 1 

1 0  0026-0771 - 1 70 36 
1 1  0013-0279· 150  36  
12  - 1 
13 0026-01 80- 1 70 1 
14 0007 ·2944-830 1 
15  00 1 1 -60 18-400 1 
1 6  - 1 

1 7  0004-29 12-830 1 
1 8  - 1 

1 9  001 9-6903-150 8 
. 00 1 9 - 1 139-300 8 

2 0  0026-0770- 190  8 
2 1  0007-1741 ·280 1 
22 1 1 6 6- 1 1 6 1 -000 1 

. 00 1 9- 1 142-300 2 
23 0007-1740-280 4 
24 00 1 9- 1 490-000 2 

. 0019 - 1 137-300 2 
25 3158 -3287- 0 1 0  1 
26 001 9-2234-030 8 
27 0026-0750- 1 70 8 
28 0019 - 1551 -090 1 

- 001 9-0861 -000 2 

List of parts 

Part description 

Fluid clutch, complete 
Set of spare parts 

. Cam flang e  

Hex head screw D I N  933 
Threaded insert 

Spring washer DIN 137  
Sealing rin g  

Spacer ring ANS 

Grooved b al l  bearing DIN 625 
Hex head screw DIN 931  

. Clutch casing 

Packing cord 

Spring washer DIN 137 
Hexagon nut DIN 934 

. Primary wheel 

Spacer ring AN 
Gasket 

Grooved ball bearing DIN 625 
. Secondary hub with secondary 

wheel 

Sealing ring 
. .  Sealing ring cover 

Hex head screw DIN 933 
Threaded i nsert 

Spring washer DIN 137 
Gasket DIN 7603 

Hex head collar screw 

Threaded insert 

Gasket DIN 7603 
Threaded plug 

Threaded i nsert 

Oil retaining ring 

Cheese head screw DIN 84 
Lock washer DIN 7980 
Oil f i l l  p lug 

Threaded plug 

Page 
Section 

Dimensions 

M 12x35 8.8 
M 1 2x 1 8  
B 1 2  

1 25 
13 

105x130 BAFS 
1 60/1 63x26 
6021 M/C4 
M 1 0x70 8 .8  
0470 
0 1 x 1 400 mm 
B 10  
M 10 - 8 
0470 
140/143x24 
140/3 
60 18  M/C4 
"' 425 

90x 1 1 0  

M 8x20 8 .8  
M 8x1 2  
8 8  
A 22x29 
M 24x 1 . 5x 1 6  
M 24x 1 .5x 1 S.  
A 1 8x24 
M 1 8x 1 . 5x 1 5  
M 18x 1 . 5x 1 8  
0 1 1 9/1 92x4.5 
AM 5x 1 6  4. 6 
5 

M 1 8x 1 . 5x 15  

• When this part needs replacement, the complete clutch must be returned to the factory for repair. 

Instead of the part-number, state the number i n  figure (first column).  

* • Instead of the part-number, state the number in figure (first column) . .  

E-1 246 ·000-1 3/1 095 
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(WfSTFALIA) 
SEPARATOR 

Pos. Part-No. 
- 1246-6600-0 10 

3 1357-6604-01 0  
4 0007 ·3 1 55-750 
5 0007-2707-750 
6 1357-6597-020 
7 0019-6 148-300 
8 001 9-6324-400 
9 3 1 59-6280-040 
9. 1 3 159-62 8 1 -000 
9.2 3159 -6276-010 
9 .3 0007-2923-760 
9 .4 0007 -2920· 760 
9 .5  0004-2341 -940 

1 0  0004-2288-400 
1 1  0019-61 05-400 
12 1246-650 1 -000 
13  0007-3273-850 
1 4  0007-327 1 -750 
15 0007-3266-750 
H f' 0007-327 4-850 
17 0007-2077-600 
1 8  0019-0947-400 
1 9  1 246-6620-0 1 0  
20 0007-2066-750 
2 1  0007-2023-600 
22 1 357-6660-010 

- 1357-6662-010 
- 1 357-6663-020 
- 1357-6663-030 

23 1 246-6650-010 
24 0007- 1 756-760 
25 0007- 1 789-840 
26 1246-6 6 1 1 -000 
27 0 007-2713-760 
28 0004-2364-608 
29 0007-2507-600 
30 1 357-6 16 1 -000 
3 1  1357-663 1 -000 
32 0007- 1802-750 
33 0007-2029-750 
34 0007-2825-750 
35 1246-6726-000 
36 1246-6632-000 

Oty. 

1 
1 
4 
2 
1 
4 
4 
2 
2 
2 
4 
8 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

222 
1 0  
1 
1 
1 
1 
1 

4 
4 
1 
1 

2 
1 
1 
1 

List of parts 

Part description 

Bowl, complete . Bowl bottom, complete 
Gasket 
Gasket 
Ring 
Alien screw DIN 9 12 
Threaded pin DIN 9 1 3  
Valve , compl .  
i'i v 1 h · [ a ve ousrng 's wvalve piston [Gasket 
{Gasket 
::::Gasket 
Gasket 
Alien screw DIN 9 12 . Sliding piston 
Gasket 
Gasket 
Gasket 
Gasket 
Gasket 
Spindle screw . Distributor, complete 
Gasket 
Gasket 
Disc stack, compl . 
�m Bottom disc ::;: 
.�!�::� . Separating disc 
Gasket 
Gasket . Bowl top 
Gasket 
Packing cord 
Gasket 
Screw . Lock ring 
Gasket 
Gasket 
Gasket 
Regulating ring . Lid 

Page 
Section 

Dimensions 

1 1 x4 
225x3 

M 1 0x45 
M 10x10 

9 .3x2.4 
23.3x2.4 
6x9.9x1 0.5 
U7.3x1 0.2x 1 
M 6x 12 

335x339x6. 7 
320x6 
650x 1 0  
688x696x1 1 . 8 
30x5 
M 22x1 .5-LH 

124x6 
1 72x6 

665x5 
639.5x1 6.5 

448x458x5 

16x3.5 
M 16 
S 755x 14-LH 
1 95x3.5 
1 89 .3x5.7 
165x4 

1 27 
13 

. 

* This part can only be replaced by one of our factory engineers or by a special repair shop authorized by us 
because of special re-fitting to machine and possible re-balancing of bowl. 

* * This part is included in the previous complete part, but it is also available as separate item. 

E-1246·000-13/1 095 
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Page 1 26 
Section 13 

Fig . 7: Bowl 

8 

1 0/1 1 

6 

.. .  
!') <- , . . I 

., 6 -·' 

--

List of parts 

24 

33 

26 

24 

23 

WESTFALIA 
SEPARATOil 

T 1 246E03 

. j 

E-1 246-000-1 3/1 095 



(WESTFALIA) 
SEPARATOR. 

Fig . 9: Hood 

Pos. Part-No. 

- 1226-7759-030 

1 1226-7765-030 
2 0007- 1905-75 0 
3 0001 -0963-820 
4 0013-0406-400 
5 0004-2364-758 
6 001 9-6971 -400 
7 0026-01 65-400 
8 0019-7668-400 
9 0004- 1796-760 

1 0  0013-0034-300 

E-1246·000·13/1095 

Qty. 

1 
1 

, 
, 
4 
1 
8 
4 
4 
, 
1 

List of parts 

Part description 

Hood, complete 

Hood 

Gasket 

Inspection cover 

Hexagon n ut DIN 1587 
Packing cord 

Hex head screw ISO 40 1 7  
Washer DIN 433 
Stud DIN 939 
Gasket 

Grooved coupling nut 

Page 

Section 

1 29 
13 

H 1 l24 E 0 1  

Dimensions 

45x4 
55x 1 0  
M 1 2  
8x8x3300 
M 1 2x35 
13 
M 1 2x35 
45x6 0x2 
40 



Page 1 28 
Section 13 

Fig. 8: Centripetal pump 

Pos. Part-No. 

- 1246-2213-020 

1 1 246-2241 -020 
2 0007-2666-750 
3 0007-2730-750 
4 1357-2246-000 
5 0007-2592-750 
6 0007-2052-750 
7 0007-1780-750 
8 1246-2252-000 
9 0007-1 800-750 

1 0  0007-260 1 -750 

Qty. 

1 

1 
1 
1 
, 
3 
1 
1 
1 
1 
, 

List of parts 

Part description 

Double centripetal pump, compl. 
Lower centripetal pump 
Gasket 
Gasket 
Feed tube 
Gasket 
Gasket 
Gasket 
Upper centripetal pump 
Gasket 
Gasket 

WESTFAUA 
SEPARATOR 

T1 l46E02 

Dimensions 
, 

l 
J' 

42x52x5 
46.2x3 

53x3.5 
6 0x3.5 
38x4 

6 8x4 
8 0x4.5 

E - 1 246·000· 1 3/1095 
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Page 1 30 
Section 1 3  

2 . 1 ==-

2 . 2  

List of parts 

2 

3 

Fig .  1 0: Feed and discharge connection (standard design) 

Pos. Part-No . 

- 1246-2296-010 

1 1246-2301 -000 
2 1 357-221 7-000 
2.2 0019-8372-400 
2.3 0026-1 044-400 
3 0007-2023-750 

- 001 8-426 1 -300 
- 0013-2846-300 

Qty. 

1 

1 
1 

2 
2 
1 

2 
2 

Part description 

Feed and discharge connection, 
complete 

Standard des ign 
Connection housing 
Ring , complete 
[:\: Alien  screw DIN 6912 9i ii Cylindrical pin DIN 7 
Gasket 

Pipe connection parts 
Cone connection piece DIN 1 1851 
Grooved coupling nut DIN 1 1 851  

(WESTFALI. 
SE PARA TO 

H \ 2�6EO \ 

Dimensions 

-

. 

M 1 0x20 
3h8x 1 6  
1 72x6 

D 65 
F 65 

E-1246·000·13/109! 



WEST FALl A 
SEPARATOR 

2 . 1 � 

2 . 2 

List of parts 

2 

3 

Fig. 1 1 :  Feed and d ischarge connection  (centrico design) 

Pos. Part-No. 

- 1246-2296-020 

1 1246-230 1 -0 1 0 
2 1357-22 1 7-000 
2.2 001 9-8372-400 
2.3 0026-1 044-400 
3 0007-2023-750 

- 001 8-22 18-300 
0007-2898-700 

- 0018- 1901 -300 

0007-3429-600 
0018- 1 898-30 0 

E- 1 246·000- 1 311 095 

Qty. 

1 

1 
1 
2 
2 
1 

4 
2 
2 

1 
1 

Part description 

Feed and discharge connection, 
complete 

Centrico design 

Connection housing 
Ring, complete 
!!�!Alien screw DIN 6912 
.;.: 

/ Cylindrical pin DIN 7 
Gasket 

Pipe connection parts 

Connection piece ISO 2852 
Gasket ISO 2852 
Clamping ring 

Gasket ISO 2852 
Clamping ring 

Page 
Section 

H 1 2 46E02 

Dimensions 

M 10x20 
3h8x16  
172x6 

1 3 1 
13 

2.5in Tri -Ciamp 
B 2.5in 
2 1 /2in Tri-
Clamp 
B 25mm 
1 1 /2in Tri-
Clamp 



1 42 Westfal ia Separator AG 

1 2  
1 1  

8 

I I 
I 
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I 
I 

S1244E01 

Fig. 1 82 

1 246-9000-020 I 0398 
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Westfal ia Separator AG 1 43 

P e s .  B e s te l l n u m m e r M e n g e  B e z e i c h n u n g  M a 13 e  

- 81 3 4·21 1 0 -4 0 0  1 S t e u e r w a s s e ra n s c h l u l3  v o l l st .  

1 8 1 34-23 1 9 - 1 00 1 Vertei ler 
2 0004-5982-300 4 Usitri ng U28, 7x35x2 
3 81 34-21 61 -040 2 Schraube 
4 0004-289 1 -300 6 Usitring U22, 7xx30x2 
5 8 1 34-21 61 -050 3 Schraube R 1 /2in 
6 001 9-0653-400 1 Gewi ndestopfen R 1 inx20 
7 . 1  001 8-5870-6 1 0  1 Magnetvent i l  vollst.  ( tor Schl ie f3wasser) 3/4 in 
7 . 2 0 0 1 8-5870-61 0 1 Magnetventi l  vollst.  (fOr Offnungswasser) 3/4i n  
8 . 1  001 8-594 7-61 0 1 Magnetvent i l  vollst.  (fOr FOI Iwasser) 1 /2 in 
8 . 2 001 8-594 7-61 0 1 Magnetvenl i l  vollst. 1 /2 in 

( fOr HaubenspO iwasser) 
8 . 3 001 8-5947-61 0 1 M ag netventi l  vol lst .  (fOr KOhlwasse r) 1 /2 i n  
9 001 8-0965-400 3 Doppeln ippel R 1 /2 i n  

1 0  001 8-01 1 6-400 2 T-StOck D I N  2987 1 /2in 
1 1  001 8-5936-400 1 ROckschl agventil 
1 2  001 8-481 9- 600 1 Einschraubstutzen 
1 3  001 8-51 68-400 2 Reduzierstutzen 
1 4  0001 -0299-6 1 0  1 D ruckmef3gerat D I N  1 6063 0-6 bar 
1 5  000 1 - 1 1 96-400 1 Druckme f3gerat D I N  1 6063 0 - 1 6 bar 
1 6  001 9-0559-300 2 Gewi ndestopfen R 1 /2 i n  x 1 5 
1 7  001 8-593 7-400 2 Aufschraubgewindestutzen 1 5- R 1 /2 i n  
1 8  0007-252 1 - 750 2 Dichtring D I N  1 1 851 G 1 5  
1 9  001 8-4573-400 2 E i nschraub-Kegelstutzen 1 5- R 1 /2 i n  
20 001 3 -2842-300 2 Nu!Uberwu rtmutter D I N  1 1 851 F 1 5  
21  001 8-0004-300 1 Winkel D I N  2987 1 /2 in 
22 0 0 1 8-5286-400 2 E i nschraub-Kegelstutzen 25- R3/4in 
23 001 3-2842-300 2 Nutliberwu rfmutter D I N  1 1 851  F 25 
24 81 34-2208- 1 50 1 Platte 
25 001 9- 6840-400 4 Sechskantschraube I SO 401 7 M 6x1 2 
26 81 34-2059-040 2 Distanzs!Uck 
2 7  0026-1 382-300 6 Scheibe D I N  1 25 
28 001 9-684 1 -300 6 Sechskantsch raube ISO 401 7 M 6x 1 6  
29 0005-3492-280 1 Klemmenkasten 
30 001 9-61 1 1 -400 4 Zyli nderschraube D IN 9 1 2 M 6x30 
31 0005-0203- 630 1 5  Verschraubung C4PG 1 1  
32 0005-0206-630 3 Verschraubu n g C4PG21  
33 81 34-2059-030 1 D istanzs!Uck 
34 81 34-2355-090 1 Schutzkasten 
35 0026-0439 -300 3 Scheibe 8 , 4x25x2 

36 00 1 9- 6900-300 3 Sechskantschraube ISO 401 7 M 8x1 2 
37 001 8-1 742-650 1 Wasserdruckminderer 
38 001 9-1 492-400 1 Gewi ndestopfen R 1 /4 
39 0005-0672 -900 1 Druckwachter 1 - 1 0 bar 
40 0005-3595-700 1 Schutzkappe 
41 siehe Seite 1 45 1 Dosierzy l inder vollst. 

1 246-9000-020 I 0398 



1 44 Westfa lia Separator AG 

S 1 244E02 

Fig 1 83 

P o s .  B e s te l l n u m m er M e n g e  B e zei c h n u n g M a r3 e  

- 0 0 1 8·5 8 7 0 ·6 1  0 0 0 1 8·5 9 4 7 - 6 1  0 1 M a g n etve n ti l  v o l l s t. 24 V D C  

1 001 8-5870-820 0 0 1  8-594 7-820 1 Membrane 

2 001 8-5870-000 0 0 1 8-5947-0 1 0 1 Druckfeder 

3 0007-2927-820 - 1 Dichtrin g  

4 0007-2987-820 0007-1 754-820 1 Dichtrin g  

5 0007-1 753-820 0007-1 753-820 1 Dichtring 24x1  ,5  

6 001 8-5947-030 001 8-594 7-030 1 Ge hause (tOr 
Handbetatigung) 

7 001 8-3695-000 0 0 1 8-3695-000 1 Magnet kern 

8 0 0 1 8-5947-060 00 1 8-5947-060 1 Magnetkopf 24 VDC 

9 0 0 1 8-51 1 8-0 1 0  0 0 1 8-51 1 8-0 1 0  1 Geratesteckdose 

(;;· · . . I 

1 246-9000-020 I 0398 



Westfal ia Sepa rato r AG 1 45 

7 

9 
2263 E 1 0  

Fig 1 8 4  

P o s .  B e s t e l l n u m m e r M e n g e  B e z e i c h n u n g  M a B e  

- 81 3 4 · 22 0 2 - 0 3 0  1 D o s i e r g e r a t  vo l l s t. 

1 81 34-23 1 1 -1 30 1 Gehause 

2 81 34-23 1 1 -1 40 1 Geh8.use 

3 81 34-2279-020 1 Ko lben 

4 001 3-2846-300 1 NutOberwurfmutter DIN 1 1 851 F65 

5 0007-3202- 750 1 Dichtring 43,8x54,46x5,3 

6 0007-3203-750 1 Dichtring 69,2x79,86x5,33 

7 001 9-9435-400 1 Sechskantschraube ISO 8676 M20x 1 ,5x1 0 0  

8 001 3-03 1 9-400 1 Sechskantmutter D I N  936 M 20x1  , 5  

9 0007- 1 941 - 750 1 Dichtring 25x2,5 

1 0  001 8-3732-280 1 Winkelschlauchverschraubung G 1 /4in - 6x8,3 

1 246-9000-020 I 0398 



1 48 

1 25 

1 1 0  

370 
e 

560 ® 540 

~ 420 
c::::=:>o 

�580.5 
� 580.3 

580.1 6-- 580.6 630 580.2 
580.4 

� 

Fig 1 86 

130 

260 
@ 

600 

� . 

u 
575 

Westfal ia  Separator AG 

40 
60 

1 70 1 80 

e 
1216 9900 0 1 0  

1 246-9000-020 I 0398 
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Vestfal ia Separator AG 1 49 

P o s. B e s t e l l n u m m e r M e n g e  B e z e i c h n u n g  M a B e  

. 1 246 · 9 9 0 0 ·0 1  0 1 S a tz W e r k z e u g e  

1 0  0003-0065-030 1 Einsatzheber(Tro m melversch lussring/ 350KG 
Haube) 

40 0003-01 56-000 1 Haken (Trommel)  1 80X27 
60 0003-0200-000 1 Schlagbolzen (Ein laufrohr/Greifer) 42X420 
90 0003-0343-000 1 StiftschiOssel (Tro mmelversch lussring) 606,2X20 

1 1 0  0003-3727-030 1 Schlussel ( Kolbenventil) M4 
1 25 0003-3846-000 1 Gelenkhakenschlussel 90·1 55 
1 30 0003-4002-000 1 R ingschlussel 226 

(Greiferkammerverschlussring) 

1 50 0003-41 93 -030 1 Steckschlussel (Verschlussschraube) 24 
1 70 0003-4222-320 1 Schlussel D I N  3 1 1 0  36X41 
1 80 0003-4223-320 1 Einmaulschlussel D I N  894 46 
260 001 3-0388-030 2 Ringmutter ( Haube) M 1 2  
370 001 9-5384-050 2 R i ngschraube D I N  580 M 1 6  
420 0026-1 605-030 1 Zyli nderstift 5H8X 1 00 
500 1 1 65-9895-01 0 1 Stecksch lussel (Kolbenventi l) 

520 1 1 66-99 1 0-0 1 0 1 Abziehvorrichtung ( Kupplung/brems-
scheibe) 

540 1 1 68-9823 -000 1 Einste llring ( Fuhler fur Drehzahluberwa-
chung) 

560 1 1 7 1 -99 1 0-000 1 Abziehvorrichtung (Nockennabe) 

575 1 235-9860-0 1 0  1 Montagevorrichtung ( Montagewerkzeu g ,  
Kolbenventi l  ) 

)80 1 246-9820-000 1 Pressvorrichtung 

)80 . 1  siehe Seite 1 51 1 . Hydraulik vollst. 

380 . 2  1 246-9939-000 1 · Scheibe 

580 . 3  1 235-985 1 -020 1 · Gewindering 

)80 .4 1 235-9877-060 1 . Gewi ndebolzen 

i80 .5  00 1 3-0392-030 1 · R i ngmutter D I N  582 M 20 
i80 . 6  1 357 ·9935-000 1 · Druckstlick 

iOO 1 354-9982-000 1 Ringschraube 

·1 0 1 357-9851 -000 1 Gewindering ( Einlaufrohr) 

30 1 357-9970-000 1 Aushebevorrichtung (Vertei ler) 

50 3287-9960-000 1 Aushebevorrichtu ng (Kolbensch ieber) 

50.2  3287-9935-000 1 · Druckstlick 

IQQ0-020 I 0398 



150 Westfalia Separator AG 

Pos. Bestellnum m er Menge Bezeichnung MaBe 

1225 ·9901 ·000 Satz Zubehortelle 

30 0003·0277 -800 1 ()ltangschale 2,7L 

100 0015·001 4-080 5 Schmier61 C LP220·2 ,5LG 

1 1 0  001 5-0050-090 2 Schmierol DIN 5 1 5 1 5  L-TD32-5L 

120 0015-011 3-020 4 Schmierfett KSBB·SOGG 

130 0015-0121 -000 1 Walzlagerfett DIN 5 1 825 K3K-0,85KG 

I 

:. \ � 

1 246-9000·020 I 0398 



Westfal ia  Separator AG 1 51 

mr 
IIUI 11 
11111 1111 

+ I 

I 
1 5  

I 
� 

I 

I 
1 8  1 7  1 3  

2 0  22 2 1  1 224E 1 7  

ig. t 87 

' o s .  B e s t e l l n u m m e r M e n g e  B e z e i c h n u n g  M a B e  

- 1 2 3 5 ·9 7 7 0 · 0 0 0  1 H y d r a u l i k  v o l l s t .  

2 0007-2608-750 2 D ichtring 85x3 ,5 

3 0007-2052- 750 2 Dichtring 60x3 , 5  

5 0004- 1 9 1 8-550 1 Dichtung 8x 1 3x2 

1 1  0004-21 08-760 2 Dichtung 1 0 ,4x1 7x2 

1 3  1 23 1 -993 1 -000 1 Halter 

1 5  0003-30 1 7-000 1 Handhebelpresse vollst .  1 2638- 1 25 

1 6  1 1 67-99 1 6-020 1 Hohlschraube R 1 /81N 

1 7  0007-2508-750 1 Dichtring 1 0 ,3x2,4 

1 8  1 1  67-99 1 6-000 1 Gewindestopfen 

20 0004-5266-550 1 Dichtung 1 2, 2 x 1 7x2 

21 0007-2099-850 1 Dichtring 5x1 1 x4 

22 0001 -0277-600 1 Druckmel3gerat D I N  1 6063 0-600bar 

27 0004-21 1 1 -760 1 Dichtung 1 0,5x1 6x2,5 

-9000-020 I 0398 



1 30 

Fig. 1 72 

1 5  

1 2  

1 1  
�-- 1 0  

14  

1 6  
1 7  
1 8  

t;!l:�t--- 9 
1 3  
1 2  
2 

Westfal ia Separator AG 

4 
5 

H1233E01 

1 233-9000-050 I 0399 



Westfalia Separator AG 1 3 1  

P o s .  B este l l n u m m er M e n g e  B ezel c h n u n g  M a Be 

- 8020·2 0 4 5 ·0 1  0 1 D u r c h fl u B m esser vol l st. (M o l k e )  

M eB b ere l c h :  S O · 3 5 0  1 /h 

1 8020-2001 - 1 1  0 1 Einlaufbecher 

2 8020-2003-070 1 Auslaufrohr 

3 8020-2006-01 0 1 Mel3rohr 

4 8020-2004-000 1 Klemmbugel 

5 001 9-0 1 70-400 2 Sechskantsch raube m. Zapfen 1 2x1 7 , 5  

6 001 9-0002-640 1 Knebelschraube 1 2x33 , 5  

7 0007-2209-750 1 Dichtring D I N  1 1 85 1  G 32 

8 8020-201 2-000 1 Gewichtskegel 

9 001 3-301 0-300 1 Zweiflachenmutter M 35x1 , 5  

1 0  8020-2002-000 1 ZwischenstOck 

1 1 0001 -0083-890 1 Schauzylinder 

1 2  0007-2298-750 2 Dichtring 1 3 , 5x22x 1 0  

1 3  0026-1 375-300 1 Scheibe 

1 4  001 9-1 380-300 1 Gewindehulse 

1 5  001 9-1 732-400 1 Sternsch raube 

1 6  8020-201 7-000 1 Skala 50 bis 350 1/h 

1 7  0004-5261 -720 2 Dichtung 4,8/9x1 

1 8  001 9-2478-300 2 Flachkopfschraube D I N  85 M 4x8 

1 233-9000-050 I 0399 



No . 
in 
Fig. 

- ( 
1 
2 
3 
4 
5 6 
7 
8 
9 

1 0  
1 1 
1 2  
1 J  
1 4  
1 5  
1 6  
1 7  
1 8  

1 9  

C o n s tan t - Pre s sure Val ve wi th Di aphrc gm ( air- cont ro l l ed ) 

( Op e n- C l o e ed Valve ) 

Fi e. 1 

P art - No . 
Valve s i z e s  

NW 4o. y-·rrn NW 50, 2 "  
8 2 68 - 2 :3� 

00 2 6 - 1 4 8 .5 - 1 7 0 
000 4 - 2058-700 
8 2 6 8 - 2 1 6.3-070 
0007 - 2 2 8 5 - 7 50 
000 7 - 2 9 2 1 - 7 50 
0007 - 2 2 1 0-750 
00 1 8 - 1 6 4 6-400 
0007 - 2 2 1 0 - 7 50 
8 2 6 8 - 2 279-060 
8 2 6 8 - 2 ) :3 1 -040 
0004 - 2 3 1 1 -7.50 
8 2 6 8 - 2247-0 1 0 
8 2 6 8 - 22 57-020 
00 1 9 - 9)89-400 
0 0 0 4 - 2 ) 1 2-7 5 0  
8 2 6 8 - 2 2 57-030 
00 1 3 - 3 298- 300 
00 1 8- )7 2 4- 600 

118267- 2 )  1 0- 290 

0026- 1 48 9- 1 70 
0004 - 2067- 700 
8267- 2 1 6 3-070 
000 7- 2)0 1 - 7 50 
000 7 - 24 1 0 -830 
0007 - 2 2 1 1 -750 
00 1 8 - 1 6 4 7 - 400 
0007 - 2 2 1 1 -750 
8 2 67 - 2 2 7 9 -0)0 
8267- 2 3 ) 1 -0JO 
0004-2) 1 1 -750 
8268-22 47-0 1 0  
8268-22 5 7-020 
00 1 9 - 9 389 -400 
0004 - 2 3 1 2-750 
8 2 68 - 2 2 5 7 -030 
00 1 3 - 3 2 9 8-3 00 
00 1 8 - 3 7 2 4 -6 00 

000 7 - 1 989-750 000 7 - 1 9 8 9 - 7 50 

NW 65 2 11_2 "  
8 2 66- 2 ) 1 0- 3 7 0  

0026- 1 4 90 - 1 7 0 
0004- 2069- 7 00 
8 2 66- 2 1 6 3 - 0 .50 
0007 - 2 2 8 9 - 7 .50 
0007- 298 4 - 7 .50 
0007- 2 2 1 2 - 7 50 
00 1 8 - 1 6 4 8 - 4 00 
0007 - 2 2 1 2 - 750 
8 2 6 6- 2 2 7 9 - 0 20 
8266- 2 3 3 1 - 00 0  
0004 - 2 ) 1 1 - 7 5 0  
8 2 6 8 - 2 2 4 7 - 0 1 0  
8 2 6 8 - 2 2 5 7 - 0 2 0  
00 1 9 - 9: 38 9 - 4 0 0  
0004 - 2 3 1 2 - 7 5 0  
8 268- 2 2 57 - 03 0  
00 1 3 - 3 2 9 8- 300 
00 1 B - :37 2 4 - 600 

000 7- 1 9 8 9 - 7 50 

Q t y ! 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 • 

, 
1 
6 
, 
1 
1 
1 

1 

Part De s cri p t ion 

Co n s t an t - pr e s sure val ve 
a s s emb l y  

Snap ring * 
Gask e t  • 
Thro t t l i ng pi e·ce 
Gask e t  
Gask e t  I 
Gask e t  
T-p i e c e 
Gask e t  
Sl i d e 
Hou s i ng 
Di aphragm 9 0  
Di s c 
Ring 
Coun t e r s unk s crew IGI12 D I N  79  
Diaphragm 1 0 5  
Ring 
Bl ind nu t 9 0  
Ho s e  c o up l i ng R 1 /8 "  
Gask e t  8 7/3 

' Ht er s h i p•ent and  be fore f i t t i ng the can s hnt-pru sure uhe i n t o the  p i pe l i ne, t h i s part has  t o  be rnaved, 

- 1 3  -

91 




