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General Information 
 

General Definitions 
Density The mass per unit of volume 

Sediment Solids separated from liquid 
Throughput The feed rate of process liquid to the separator per unit time.  

Expressed in m³/h or lit/h (US gals/h) 
Processing Capacity The largest liquid quantity the bowl can process per unit time, 

expressed in m3/h or lit/h (US gals/) 
Clar ification Liquid solids separation with the intention of separating 

particles, normally solids from a liquid having lower density than 
the particles 

Pur ification Liquid/liquid solids separation with the intention of separating 
two (2) intermixed and mutually insoluble liquid phases of 
different densities.  Solids having a higher density than the 

liquids can be removed at the same time 
Concentration Liquid/ liquid separation with the intention of separating two (2) 

intermixed and mutually insoluble liquid phases with different 
densities, the heavy liquids phase constituting the major part of 
the mixture.  Solids having a higher density than the liquids can 

be separated out at the same time 
 

Abbreviations 
 
h hour 
r .p.m. Revolutions Per Minute 
Hz (hertz) C/s = cycles per second 
Ø Diameter 
SAF grade Indication of oil viscosity according to the Society of 

Automotive Engineers 
SSU Saybolt Second Universal, indication of oil viscosity 
°E Degree Engler, indication of oil viscosity 
cSt Centistoke, indication of oil viscosity 
Sec.RI /100°F Redwood seconds, indication of oil viscosity at 100°F (38°C) 
EP Extreme Pressure, lubricant made capable of resisting high 

contact pressures through a mixture of additives 
ASTM American Society of Testing Materials 
NLGI Classification of lubricating greases by means of penetration 

after processing according to the National Lubricating Grease 
Institute, USA. 

ISO Standards of machining according to the International 
Organization for Standardizing 

 



Basic Pr inciples 
 
The purpose of separation can be to free a 
liquid of solid particles to separate two (2) 
mutually insoluble liquids with different 
densities, removing any solids at the same 
time. 

 
Separation by Gravity 
 
A turbid liquid in a stationary vessel will 
clear slowly as the heavy particles in the 
liquid mixture are sinking to the bottom 
under the influence of gravity.  The lighter 
liquid phase will rise while the heavier 
sinks. 
Continuous separation and sedimentation 
can be achieved in a settling tank having 
the outlets arranged at levels suited to the 
density or density ratio of the two (2) 
liquids.  Any solid and heavier particle in 
the liquid mixture will settle and form a 
sediment layer on the tank bottom. 
 

 

Centr ifugal Separation 
 
In a rapidly rotating vessel, the gravity is 
replaced by the centrifugal force, which 
can be thousands of times greater.  
Sedimentation and separation are 
continuous and very fast.  When the liquid 
and solid particles in a liquid mixture are 
subjected to the centrifugal force in a 
separator bowl, it takes only a few seconds 
to achieve what takes many hours in a tank 
under the influence of gravity. 
 

 



HH-219 SEPARATOR 
 
The HH-219 centrifugal separator is intended for the removal of impurities from fuel and 
lubricating oils.  The separator must be stopped at regular intervals and the bowl opened 
for removal of sediment. 
 
 
Major M achine Parts 
 
1. Power Transmission 
2. Frame Parts 
3. Pump 
4. Bowl 
5. Inlet Outlet 
6. Motor 
 

 
 
 
 
 
 



POWER TRANSMISSION 
 
 
 
 
 
 
 
1. Bowl Spindle 
2. Worm Wheel Shaft 
3. Worm 
4. Worm Wheel 
5. Friction Coupling 
6. Top Bearing 

 
 
 
The motor rotates the bowl through the friction coupling and worm gear. 
 
The friction coupling insures a gentle start and acceleration and prevents the overloading 
of worm gear and motor. 
The worm gear serves to adapt the bowl speed to the motor speed. 
 
To decrease bearing wear and prevent transmission of bowl vibration to frame and 
foundation, the top bearing of the bowl spindle is isolated. 



BRAKE 
 
 
 
When stopping the machine, always apply 
the brake in order to stop the machine as 
soon as possible.  This will cause the 
machine to pass quickly through the criti cal 
speed. 
 

 
 
REVOLUTION COUNTER 
 
It is essential to operate the machine at the 
correct speed both in order to achieve the 
best separating results and for safety 
reasons.  The proper speed appears on the 
nameplate.  Count the number of 
revolutions of the counter per minute.  
Refer to the nameplate for conversion to 
bowl speed. 
  
 
 
The paring disc (Figure a) serves as a 
stationary pump impeller mounted in a 
chamber in the rotating bowl neck.  The 
paring disc dips radically into the rotating 
liquid ring and pares out liquid. 
 
The feed pump of the HH-219 (Figure b) is 
of the gear type.  The worm wheel shaft 
direct drives the gear pump.  

 
 
 
 
 
 
 
 
 
 



BOWL 
 
The bowl body (9) and bowl hood (2) make up the bowl casing and are held together by 
the large lock ring (4).  In the bowl are the distributor (5) and the disc set (8) through 
which the process liquid (oil/water) is passed and the separation takes place.  Uppermost 
in the disc set lies the top disc (3).  The top disc neck forms a discharge chamber from 
which the processed, light liquid phase (oil ) is discharged by the paring disc (7).  The 
heavy liquid phase (water) leaves the bowl through the gravity disc (1) which is clamped 
to the bowl hood by the small l ock ring (6). 
 
Bowl Par ts 
 
1. Gravity Disc 
2. Bowl Hood 
3. Top Disc 
4. Large Lock Ring 
5. Distributor 
6. Small Lock Ring 
7. Paring Disc 
8. Bowl Disc Set 
9. Bowl Body 
10. Level Ring 
 

 
 
CENTRIFUGAL FORCE 
In all centrifugal separators, the bowl is running at a very high speed, normally between 
5000 and 6000 r.p.m. 
Great forces are generated subjecting the machine to heavy stress.  It is essential to follow 
the directions given in the instruction book concerning the assembly of the bowl, 
operation, overhaul, and the safety precaution.  Remember particularly that the bowl is a 
balanced unit which will become unbalanced when incorrectly assembled. 



Checking Thread Condition 
The threads of the large bowl lock ring and bowl 
body should be checked for wear at least once a 
year. 
 
Remove the bowl hood seal ring, put the hood on 
the empty bowl body (disc set removed) and 
tighten the lock ring until the hood fits tight 
against the bowl body.  If the mark Ø on the lock 
ring has passed the stationary mark Ø by more 
than 25º, consult Hutchison Hayes Technical 
Services immediately, as this reflects excessive 
thread wear. 

 
 

 
Disc Pressure 
1.  Top Disc 
2. Bowl Hood 
3. Bowl Disc Set 
4. Large Lock Ring 
 
If the lock ring can be screwed down without 
resistance until ti ght contact between the bowl 
hood and bowl body is obtained, increase 
pressure by adding the spare bowl disc to the top 
of the disc set beneath the top disc. 

 

 
Assembly Alignment Guides  
When assembling, pay particular attention that 
the bowl part guides are properly positioned to 
assure correct bowl assembly.  Incorrect 
positioning can damage the guides 

 
Height Adjustment 
The Maintenance and Repair section contains 
information on height adjustment measures, 
checking, and adjusting procedures. 

 
 
 
 



CHECKING BEFORE STARTING 
 
 
 
 
 
Check the bowl lock ring is firmly 
tightened. 

 
 
 
 
Loosen lock screws and check that bowl 
rotates freely. 
 

 
 
 
 
Check the clamp bolts for tightness. 
 

 
 
 
Check that the oil l evel is above middle of 
the gauge glass and that the brake is 
released. 

 
 



STARTING 
 
 
 
 
Shortly after starting, the bowl will vibrate 
a littl e as it passes through the criti cal 
speed.  Continued vibration may be due to 
inadequate cleaning or improper assembly. 
 

 
 
 
 
 
 
 
Smoke and odor may occur at the start 
when the friction pads are new. 
 

 
 
 
 
 
 
Circulate process liquid through heater 
until desired temperature is obtained. 
 

 
 



FILL ING A CLARIFIER BOWL 
Clarification means a liquid solids separation, e.g. oil/solids. 
 
SEPARATION 
When the bowl is up to speed, fill it as quickly as possible by opening the process liquid 
feed valve fully.  As soon as the bowl is full , adjust to the desired throughput. 
 
FILL ING A PURIFIER BOWL  
Purification means a liquid/liquid/solids separation, e.g. oil/water/solids.  To select the 
proper gravity disc, consider the density of the light phase (oil ) and the temperature of the 
process liquid.  (See Chapter - Separating Results.) 
 
Liquid Seal 
When the bowl is up to speed, supply water to form the liquid seal.  The water should 
have the same temperature as the process liquid and be supplied quickly.  Shut off the 
water feed when the water begins to discharge through the water outlet. 
 
Open the process liquid valve slowly so as to prevent disturbing the liquid seal and 
possibly discharging oil through the water outlet.  Adjust to the desired feed rate with the 
feed live valve ahead of the pump. 
 
RUNNING 
Check during operation: 
·  Temperature and feed of process liquid is uniform 
·  Speed 
·  Lubricating oil l evel 
 
STOPPING 
 

 

 

  

Stop motor and apply the 
brake. 
 

Turn off the feed to the 
separator.  Let the liquid 
circulate through the heater 
until the machine has come 
to a complete stop. 
 

Never begin dismantling 
until the machine has 
completely stopped. 
 



DISMANTL ING 
 

 
 

 
 

1.  Loosen clamp bolts 2. Screw in both lock 
screws 

 

3.  Unscrew large lock ring 
clockwise 

 

 
 

 

 

4.  Remove the Bowl Hood 
and distributor with disc set 
 

5. 
                When exchanging 
      lock ring clockwise, and 

6.  
gravity disc, unscrew small 
remove disc 



CLEANING INTERVALS 
 
How often the bowl should be cleaned depends, among other things, on the content of 
solids in the process liquid and feed rate. 
 
Do not put off cleaning the bowl until the sediment space is completely fill ed. 
 
If the process liquid contains brine or other corrosive substances, the bowl parts must be 
cleaned with special care after separation. 
 
CLEANING 
Use cleaning tools that will not damage the finish of the bowl parts. 
 
 

 
   

Clean the channels in the 
top disc upper side. 

 

Remove sediment from the 
bowl body, clean and 
lubricate the lock ring. 

 

Clean the bowl head. 
 

 
SEDIMENT PAPER 

 
To facilit ate cleaning of the separator, a liner of wax paper can be inserted in the bowl.  
Cut the paper to shape, moisten the plastic coated side and press it against the inside of 
the bowl body.  When cleaning, remove the paper with the sediment cake. 
 



DISC SET 
 
When the sediment is not sticky, spinning it in the machine can clean the disc set.  Clean 
the other bowl parts.  Assemble the bowl.  Run up to full speed without liquid feed.  After 
spinning, either continue separation or open the bowl and remove the sediment.  If the 
sediment adheres firmly, dissolve it by submerging the distributor and disc set in a 
suitable detergent.  If spinning the disc set has littl e or no effect, the disc must be cleaned 
individually. 
 



ASSEMBLING THE BOWL 
 
 
 

 
 
 
 
 



 
 
TO OBSERVE WHEN ASSEMBLING 
 
Each bowl constitutes a balanced unit.  Exchange of any major part rebalancing of the 
bowl.  To prevent confusion of parts, e.g. in a plant comprising several machines of the 
same type, the major bowl parts carry the machine manufacturing number or its last three 
(3) digits.  Never interchange bowl parts. 
 
 

 
 
 
 

1. Clean spindle top 
and bowl body nave 
with cloth. 

2. Bring bowl parts 
into positions 
defined by the 
guides. 

3. Screw in both 
lock screws. Screw 
lock ring anti-
clockwise until 
bowl hood ties 
tightly against bowl 
body.  Slacken lock 
screws 

4. Lower and clamp 
the hood. 

 
 
 
 
 
 



 
TROUBLE SHOOTING 

Separting Function 
In Clarification 
& Purification 

In Clarification In purification 

Liquid 
Discharge 
through bowl 
causing drain 

Incomplete 
Clarifying 

Unsatisfactory  
Purifying 

No Separation Light Phase 
Contains 
Heavy 
Phase 

Heavy Phase 
contains 

Light Phase 

 
CAUSE 

 
REMEDY 

      Gravity disc hole too 
large 

 

      Gravity disc hole too 
small  

 

      Throughput too high  
      Bowl hood seal ring is 

defective 
 

      Inlet pipe seal ring is 
defective 

 

      Wrong separating 
temperature 

Increase 
temperature by 
raising heat or 
reducing feed 
rate 

      Bowl speed too low Check that brake 
is released, 
examine motor 
& clutch 
assembly 

      Sediment space in bowl 
is fill ed  

Clean bowl.  
Shorten cleaning 
interval 

      Valves closed  Open valves & 
adjust to suitable 
throughput 

      Process liquid contains 
water 

Assemble & 
operate machine 
as a purifier 

      Bowl incorrectly 
assembled 

 



 
INDICATION CAUSE REMEDY 

Machine Vibrates Bowl out of balance due to: 
Inadequate cleaning incorrecct assembly –lock ring 
not tightened-bowl assembled with parts from other 
machines. 
Vibration dampening rubber washers worn out. 
Top bearing spring broken 

Stop immediately & establish cause 
Lock ring not tightened is extremely 
dangerous. 
 
Renew washers every 2 years 
Exchange all top bearing springs 

Run up Time Too Long Brake applied 
Friction pads worn 
Friction pads oily 

Release 
Replace 
Clean 

Smell  Normal occurrence during start as friction pads slip 
Bearing overheated 
Brake applied 

None 
Replace 
Release 

Noise Height position of bowl spindle is wrong 
Bearing overheated, damaged, or worn 
Improper oil l evel  
Worm wheel and worm are worn 
Drive Coupling not properly aligned 

Stop and adjust 
Replace 
Add oil or drain and refill  
Replace 
Adjust 

Speed Too High Wrong gear ratio or motor speed Stop immediately and rectify 
Speed Too Low Friction pads worn or oily 

Brake applied 
Motor failure 

Replace 
Release 
REpair 

Starting Power Too High Worm wheel and worm are worn 
Bearing overheated, damaged, or worn 
Motor failure 

Replace 
Replace 
Repair 

Starting Power Too Low Friction pads worn or oily Replace 
Starting Time Too Long Brake Lining worn or oily Replace 
Water in Worm Gear Housing Condensation 

Bowl casing drain plugged 
Leak at top bearing 

Drain Water 
Clean 
Replace seal ring 

 



WHY PREVENTIVE MAINTENANCE? 
 

 

 

A centrifugal separator is capable of generating great 
forces in all directions and is subject to the law of 
centrifugal force. 
 
The separator, li ke anything else, is subject to wear.  
Corrosion, erosion, and ordinary wear which occurs 
during operation, all take their toll . 
 
To assure safe and eff icient operation, certain parts will 
require replacement.  Proper maintenance and operation 
will prolong the li fe of parts and regular inspection will 
reveal when replacement is necessary. 
 
I f the par ts of the machine are worn, eroded, or 
improperly assembled, the forces within the unit may 
cause the machine failure and possibly, personal 
injury. 

 
MAJOR BOWL PARTS 

 

 

Balancing 
 
HHS separator bowls are statically and dynamically 
factory balanced only as complete bowl assemblies.  
Major bowl parts cannot be replaced without rebalancing 
the entire bowl. 
 
Bowl parts must never be interchanged from one machine 
to another including types that are like or similar.  Each 
major bowl component is stamped with the serial number 
of the main serial number.   

 

Assembly Locating Methods 
 
The bowl parts are assembled in a specific relative 
position to each other.  Alignment marks, guide pins, and 
lugs are provided on major parts and must remain 
undamaged and legible. 
 
Never operate a machine with missing or ill egible locating 
devices. 

 
 
 



 

Corrosive attacks on bowl parts and particularly bowl 
body, bowl hood and lock rings should be watched for at 
all times. 
 
Carbon Steel and Cast I ron Components 
Carbon steel and cast iron components of non-stainless 
steel and cast iron components of the bowl, bowl 
spindle, and frame which are exposed to the process 
liquid or corrosive atmosphere. 
 
Replace any component when corrosion is apparently 
jeopardizing the integrity, relative location and play, or 
general function. 

 Par ts of stainless steel and other corr osive resistant 
materials 
 
In certain circumstances corrosion can occur even on a 
stainless bowl parts.  The risk of attack will be greater 
when a layer of solids covers the surface. 

 

Corrosion attacks on steel are not easily detected.  This 
applies for instance to attacks from chlorides.  Such 
attacks may begin as very small dark spots. 
 
Polish dark spots with fine grain emery cloth.  In some 
instances this will prevent further damage. 
 
Under certain conditions, corrosion on stainless steel can 
result in deep pits that should be inspected and 
monitored closely. 
 
Pits that occur close to each other in a pattern such as a 
line or curved line may indicate that subsurface cracking 
has begun.  Such indications should be examined by an 
expert and checked with specific products for that 
purpose.  Consult HHSI for expert analysis. 
 
Carefully monitor any corrosion attacks found on any 
stainless steel component.  Maintain a record of 
corrosion appearing and the severity of the attack. 
 
In rare circumstances even components of the copper 
alloy and light metal may become susceptible to 
corrosion and should be inspected periodically. 

 



EROSION 

 
 
 

Erosion can occur when particles suspended in the process liquid 
are sliding along a surface or impinging against a surace while 
passing through the bowl. 
 
Erosion appear as burnished traces in the material from solids 
sliding along the surface and by pits and dents when impinging 
against a surface. 
 
The erosion is particularly intensified by localizing high-speed 
flow. 
 
Surfaces that are often subjected to erosion are: 
 
1. The underside of the distributor next to the distribution holes 

and the wings. 
2. The internal surface of the bowl body adjacent to the conical 

portion of the distributor. 
 
Always watch for initial erosion damage.  It may easily grow 
deeper and weaken the material by reducing the thickness. 
 
EROSION DAMAGE in the form of a knife, sharp edges or is 
deeper than 1mm should be referred to HHSI before the bowl is 
assembled for further operation. 

 
VIBRATION 

 

 
 
Abnormal vibration or noises are indications 
that something is wrong.  Stop the machine, 
identify the problem, and have it corrected. 
 
If the vibration analysis equipment is available, 
check and record the vibration level 
periodically.  Observe changes and report 
significant increases in the magnitude of 
vibration. 
 

 



CLEANING 
 When using chemical cleaning agents, observe 

general rules and suppliers recommendations as to 
ventilation, personal protection, etc. 

 

 

 
Frame / Motor  
Never wash down a separator with a direct water 
stream.  Totally enclosing motors can be damaged by 
direct spraying the same as open case motors. 

 
 

 

1. Many operators assume that these motors are 
sealed and quite often they are not. 

2. A water jet directed on these motors will create a 
vacuum internally which will draw water in 
between the machined surfaces and in the 
windings.  This water will not be able to drain. 

3. Water sprayed on a hot motor may cause 
condensation that could create a short and/or 
internal corrosion. 

 

 

Fr iction pads and brake linings 
To decrease pads or lining and the mating surfaces, 
use trichlorethylene or an equivalent degreasing 
agent. 

 
Application Parts Cleaning agents to 

dissolve oil & grease, 
e.g. mineral spir its, 
diesel & kerosene 

Cleaning agent able 
to dissolve deposits. 

 
Shell LENSITIL  

Centr ifuge 
Degreaser 

Separation of high- 
alkali l ubricating oils 

Parts of the driving 
devices. 

X  

 Bowl discs as well as 
other bowl parts 

 X 

Separation of other 
oils as fuel oil , 

Parts of the driving 
devices 

X  

cutting oil , etc. Bowl discs as well as 
other bowl parts 

X  

 



 
 

 

 

Bowl Discs  
 
Handle the bowl discs carefully to avoid damaging the 
surface during cleaning. 
 
Separation of high-alkali l ubricating oils can cause a coating 
on the discs.  Mechanical methods of removing the coating is 
time consuming and diff icult.  Mechanical cleaning is li kely 
to cause scratching which will allow new deposits to form 
quicker and adhere more firmly.  Chemical cleaning is 
preferable to mechanical scrubbing. 
 
Chemical cleaning agents should dissolve the deposits 
quickly without affecting the parts.  Shell LENSITIL 
Centrifuge Degreaser or an equivalent is recommended.  The 
agent is diluted with water.  Three (3) parts water, one (1) 
part agent.  The most effective temperature is 70 80�C.  Be 
careful that carbon steel parts such as lock rings are exposed 
to long periods of contact with the solution. 
 
 

 

CLEANING PROCEDURE.  Remove the discs from the 
distributor and lower them individually into the cleaning 
agent.  Leave them in the cleaning agent until the deposits 
have been dissolved.  This will normally require from two 
(2) to four (4) hours.  Scrub the discs with a soft brush. 
 
Protect cleaned carbon steel parts against rust and corrossion 
by applying a light layer of oil .  Keep components not 
assembled protected from dirt and dust.If the machine is shut 
down for extended periods of time, the parts exposed to 
liquid should be oiled.  Remove the O-rings to prevent 
degradation. 
 
The bowl must be removed from the spindle to prevent 
transient vibrations from damaging bearing races. 
 
 
 
 

 



BALL AND ROLLE R BEARINGS 

 

Keep the area around where new bearing are being fitted 
very clean to prevent contamination.  Avoid unnecessary 
removal of bearings.  Do not install a used bearing.  
Always replace it with a new one. 
 
Important:  Special design bearings for the bowl 
spindle. 
 
The bearings used for the bowl spindle are specifically 
designed to withstand the speed, vibration, temperature, 
and load of high-speed separators. 
 
Use only HHSI supplied bear ings. 
Any other than the correct bear ing may cause severe 
damage. 
 
Bear ing Removal 
Remove bearings from the bearing fit by applying 
pressure to the race.  If the outer race is pressed in a 
bore, attempt to apply pressure to it, and do the same to 
the inner race if pressed on a shaft. 
 
Check the shaft bearing area and the bore for indications 
the race(s) may have spun.  Repair or replace damaged 
bearing areas. 
 
Installi ng Bear ings 
Leave new bearings in the original wrapping until ready 
to install .   
 
Fit a bearing on a shaft by pressure to the inner race and 
in a housing by applying pressure to the outer race.  Use 
a bearing driver or a metal drift pin and hammer.  Never 
hit the bearing directly. 
 
Bearings fitted to a shaft should be heated in oil to 
expand the inner race to ease installation.  Do not heat 
bearings above 100�C. 
 
Angular Contact Ball Bear ings 
Always fit a single row angular contact ball bearing with 
the stamped side of the inner race facing the axial load. 

 



PERIODICAL INSPECTION 
 
The time intervals referred to in the schedule are for continuous operation and are guidelines.  
Experience and local conditions may require adjustments. 
 
MONTHLY 

 

 
 
 
Wash solid deposits off the bowl discs.  
For cleaning, refer the appropriate section. 
 
 
 
 

 
 
 
 
 
 
 
 
 

EVERY 800 
OPERATING 

HOURS 

 

Detach the bowl body from the spindle.  
Remove any coating from the tapered 
spindle end and bowl body nave with No. 
600 emery cloth.  Apply a few drops of oil 
on the taper, spread it evenly, and wipe it 
off with a clean cloth. 
 
Check seal rings and packing on the bowl. 
 
Drain the oil from the worm gear housing.  
Clean the housing inside. 
 
Pour in fresh oil . 
 
In new installations, change the oil the 
first time after 300 hours of operation.  In 
seasonal operation, change the oil before 
every operational period. 

 
 
 



ANNUALL Y 
Complete machine overhaul 

 

BOWL 
Check: 
threads of lock ring 
and bowl body (wear 
max. 25�) pressure in 
disc set 
 
Replace: 
seal rings, packings 
 
Check: 
for corrosion and 
erosion 
 
 
 
BOWL SPINDLE 
Check: 
radial wobble (max. 
0.15 mm) 
 
Check: 
buffers and ball 
bearing housing. 
worm wheel and 
worm. 
 
Replace: 
ball bearings, top 
bearing springs 

 

COUPLING 
Replace: 
friction pads. 
 
Replace: 
lipseal ring 
 
 
MOTOR 
Check: 
position of coupling 
ring (16-17 mm) 
 
 
 
PUMP 
Check: 
bushings, wearing 
seals, shear pin 
coupling, impeller 
shaft. 
 
Replace: 
lipseal rings 
 
 
BRAKE 
 
Replace: 
brake plug 

 
 
 
 
 
 
 
 
 
 
 



 
THREADS OF LARGE LOCK RING AND BOWL BODY 

 

1. Excessive wear of these threads can render 
the machine hazardous to personnel and 
equipment. 
 
In a bowl, the alignment marks (é) on the bowl 
hood and lock ring should be right in line with 
each other.  In time, these marks will pass each 
other due to thread wear. 
 
 
 
 
 
 
 
2. Check the thread condition by tightening the 
lock ring after removing the disc set (1) and 
bowl hood O-ring (2) from the bowl. 
 
 
 
 
 
 
 
3. When the mark é on the lock ring passes the 
corresponding mark on the bowl by more than 
25 degrees, contact HHSI immediately. 
 
Note 
·  If thread has been observed, mark the bowl 

hood at the new position of alignment mark 
on the lock ring with a center punch. 

·  If the marks o are not legible, corrosion of 
erosion will be the cause.  Contact HHSI 
immediately to determine the extent of 
thread wear and to have new alignment 
marks applied. 

 
 
 
 



 
DISC SET PRESSURE 
 
Insuff icient disc pressure may affect the bowl balance, which in turn will cause abnormal machine 
vibration. 
 

 
 
 

 
 

 
 
 
 
The lock ring (1) should press the bowl hood 
(2) firmly against the bowl body (3), the hood 
in turn should exert a pressure on the disc set 
(4) clamping the discs in place. 

 
 
 

 
 

 
 
 
 
 
If the lock ring can be tightened without 
resistance until the bowl hood fits tight against 
the bowl body, increase the pressure by adding 
one (1) or more discs to the top of the bowl disc 
set beneath the top disc. 

 
 



BOWL SPINDLE RUNOUT 
 

 

Excessive spindle runnout is indicated by rough 
bowl run (vibration). 
 
Measure the runnout at the top of the spindle 
tapered end.  The maximum permissible 
runnout is 0.15mm. 
 
I f the runnout is excessive, the spindle unit 
must be removed from the frame and 
disassembled for closer examination.  
Contact HHSI to determine in the spindle 
must be replaced. 

 

 
IMPORTANT! 
 
While indicating the runnout, the spindle must 
be rotated by turning the worm wheel shaft.  
Before the measuring the runnout, make sure 
the buffer plugs are properly tightened.  (See: 
Top bearing springs……) 
 
 

 

 

 
Check the teeth of the worm wheel and worm 
for wear.  Examine the contact surfaces and 
compare the tooth profiles.  The gear may work 
satisfactorily even though some wear is 
apparent. 
 
Replace the worm wheel and worm at the same 
time even though only one (1) of the parts is 
badly worn. 
 
Presence of metal chips in the oil sum is an 
indication the worm wheel is subjected to 
abnormal wear. 
 

 
 
 
 



Examples of var ious tooth appearances after operation 
 

 

Satisfactory Teeth 
Uniform wear at contact sur faces.  Sur faces 
are smooth.  Good contact sur faces will form 
on the teeth when the gear is subjected only 
to moderate load dur ing a run in period. 

 
 

 

Worn Teeth 
Permissible wear, as a rule, is 1/3 the thickness 
of a tooth, provided that: 
 
·  The wear is uniform over the whole of the 

flank of a tooth 
·  All teeth are worn in the same way 

 

 

Spalli ng 
Small bits of the teeth have split off .  
Generally, it is due to excessive load or 
improper lubrication.  Damage of this type need 
not indicate immediate replacement, but 
reassessement as short intervals is required. 

 

 

Pitt ing 
Small cavities in the teeth can occur through 
excessive load or improper lubrication.  
Damage of this type need not indicate 
immediate replacement, but reassessment at 
short intervals is required. 

 
 
 



 
 
 
 
 
 







 
*  Denotes Purifier Parts       
**  Denotes Clarifier Parts 
 
 

CAUTION:  Exchange of par ts marked (X) 
requires bowl assembly rebalance 















 
 
 
 

 
 



Alphabetical Par ts L isting by Description 
 
 

Par t Number Description 
14011 Adjusting Ring 
14012 Adjusting Ring 
14013 Adjusting Ring 
18392 Adjusting Ring 
8323 Arm 
7268 Ball Bearing 
7270 Ball Bearing 
11184 Ball Bearing 
14029 Ball Bearing 
14151 Ball Bearing 
14030 Ball Bearing Sleeve 
17859 Bearing Shield 
21383 Bowl Body 
6037 Bowl Disc 
15939 Bowl Hood 
17437 Bowl Spindle 
28083 Bowl Spindle 
15088 Brake Shoe 
14032 Buffer 
13783 Bus Cable 
15955 Bushing 
17966 Bushing 
17967 Bushing 
17967 Bushing 
23027 Bushing 
7472 Cap 
7473 Cap 
14070 Cap 
18112 Cap Nut 
28081 Cap Nut 
15453 Clamp Shoe 
26774 Collar 
27400 Coupling Disc 
15958 Coupling Drum 
17834 Coupling Guard 
14073 Cover 
16334 Diaphragm 
14008 Distributor 
14061 Door 



Part Number Description 
14100 End Plate 
28523 Exension Rod 
15528 Flange 
29746 Flange 
15952 Frame Hood Bottom Part 
15087 Friction Block 
15090 Friction Block 
18585 Friction Pad 
29678 Friction Pad 
7032 Gasket 
7223 Gasket 
12082 Gasket 
12082 Gasket 
13048 Gasket 
13048 Gasket 
13303 Gasket 
14019 Gasket 
14069 Gasket 
14072 Gasket 
14102 Gasket 
14102 Gasket 
14118 Gasket 
29748 Gasket 
29819 Gasket 
14028 Gasket Wheel 
14064 Gland 
15065 Glass 
27277 Glass 
29747 Glass 
15993 Gravity Disc 
28892 Gravity Disc 
28893 Gravity Disc 
28894 Gravity Disc 
28895 Gravity Disc 
30585 Gravity Disc 
7859 Hand Wheel 
15454 Hand Wheel 
28522 Handle 
29919 Handle 
27380 Hinge Pin 
13133 Hinged Bolt 
15057 Holder 



Part Number Description 
16060 Housing 
16345 Housing 
6024 Lock Ring 
15959 Lock Ring 
16944 Lock Ring With Cover 
28078 Motor Adapter 
15066 Needle Valve 
15052 Nipple 
17965 Nozzle 
28861 Nozzle 
6621 Nut 
7252 Nut 
7252 Nut 
7252 Nut 
7252 Nut 
28250 Oil Fill er Plug 
7083 O-Ring 
12693 O-Ring 
12817 O-Ring 
12817 O-Ring 
12874 O-Ring 
15744 O-Ring 
26773 O-Ring 
27174 O-Ring 
28413 O-Ring 
12590 Pin 
12592 Pin 
12594 Pin 
12596 Pin 
14533 Pin 
23030 Pin 
26928 Pin 
27375 Pin 
29728 Pin 
29686 Piston 
7257 Plate Upper Lower 
14033 Plug 
15933 Plug 
28084 Plug 
28933 Plug 
28933 Plug 
16336 Pump Wheel 



Part Number Description 
16337 Pump Wheel 
16338 Pump Wheel 
17858 Pump Wheel 
13060 Rectangular Ring 
7265 Retaining Bracket 
14058 Retaining Ring 
27392 Ring 
23049 Rivet 
7271 Screw 
7279 Screw 
7279 Screw 
7279 Screw 
7353 Screw 
7353 Screw 
7353 Screw 
7380 Screw 
8202 Screw 
8227 Screw 
8227 Screw 
8978 Screw 
10194 Screw 
10198 Screw 
10198 Screw 
12269 Screw 
12331 Screw 
12333 Screw 
12356 Screw 
27401 Screw 
27470 Screw 
13073 Seal Ring 
13073 Seal Ring 
27278 Seal Ring 
16358 Separator Bowl 
14071 Shaft 
14057 Sight Glass 
28251 Sight Glass Support 
15533 Sleeve 
26893 Sleeve 
29932 Sleeve 
6324 Snap Ring 
13101 Snap Ring 
7938 Socket 



Part Number Description 
6344 Spacing Sleeve 
13858 Spanner 
14103 Splash Guard 
11318 Spring 
13160 Spring 
27126 Spring 
29740 Spring 
14031 Spring Casing 
7849 Stud Bolt 
14115 Stud Bolt 
27387 Support 
26946 Thermometer 
6651 Tool 
7940 Tool 
13855 Top Disc 
13931 Tube 
27377 Tube 
16346 Valve Cone 
16346 Valve Cone 
6620 Washer 
7052 Washer 
7052 Washer 
7052 Washer 
7052 Washer 
7052 Washer 
10018 Washer 
12631 Washer 
12643 Washer 
28135 Washer 
29729 Washer 
15060 Water Admix Device 
15060 Water Admix Device 
17972 Wear Gasket 
17972 Wear Gasket 
17972 Wear Gasket 
17972 Wear Gasket 
14738 Worm Wheel 
14739 Worm Wheel 
15530 Worm Wheel Shaft  
 



Numerical Par ts L isting by Par t Number 
 

Par t Number Description 
6024 Lock Ring 
6037 Bowl Disc 
6324 Snap Ring 
6344 Spacing Sleeve 
6620 Washer 
6621 Nut 
6651 Tool 
7032 Gasket 
7052 Washer 
7052 Washer 
7052 Washer 
7052 Washer 
7052 Washer 
7083 O-Ring 
7223 Gasket 
7252 Nut 
7252 Nut 
7252 Nut 
7252 Nut 
7257 Plate Upper Lower 
7265 Retaining Bracket 
7268 Ball Bearing 
7270 Ball Bearing 
7271 Screw 
7279 Screw 
7279 Screw 
7279 Screw 
7353 Screw 
7353 Screw 
7353 Screw 
7380 Screw 
7472 Cap 
7473 Cap 
7849 Stud Bolt 
7859 Hand Wheel 
7938 Socket 
7940 Tool 
8202 Screw 
8227 Screw 



Part Number Description 
8227 Screw 
8323 Arm 
8978 Screw 
10018 Washer 
10194 Screw 
10198 Screw 
10198 Screw 
11184 Ball Bearing 
11318 Spring 
12082 Gasket 
12082 Gasket 
12269 Screw 
12331 Screw 
12333 Screw 
12356 Screw 
12580 Pin 
12592 Pin 
12594 Pin 
12596 Pin 
12631 Washer 
12643 Washer 
12693 O-Ring 
12817 O-Ring 
12817 O-Ring 
12874 O-Ring 
13048 Gasket 
13048 Gasket 
13060 Rectangular Ring 
13073 Seal Ring 
13073 Seal Ring 
13101 Snap Ring 
13133 Hinged Bolt 
13160 Spring 
13303 Gasket 
13783 Bus Cable 
13855 Top Disc 
13858 Spanner 
13931 Tube 
14008 Distributor 
14011 Adjusting Ring 
14012 Adjusting Ring 
14013 Adjusting Ring 



Part Number Description 
14019 Gasket 
14028 Gear Wheel 
14029 Ball Bearing 
14030 Ball Bearing Sleeve 
14031 Spring Casing 
14032 Buffer 
14033 Plug 
14057 Sight Glass 
14058 Retaining Ring 
14061 Door 
14064 Gland 
14069 Gasket 
14070 Cap 
14071 Shaft 
14072 Gasket 
14073 Cover 
14100 End Plate  
14102 Gasket 
14102 Gasket 
14103 Splash Guard 
14115 Stud Bolt 
14118 Gasket 
14151 Ball Bearing 
14533 Pin 
14738 Worm Wheel 
14739 Worm Wheel 
15052 Nipple 
15057 Holder 
15060 Water Admix Device 
15060 Water Admix Device 
15065 Glass 
15066 Needle Valve 
15087 Friction Block 
15088 Brake Shoe 
15090 Friction Block 
15453 Clamp Shoe 
15454 Hand Wheel 
15528 Flange 
15530 Worm Wheel Shaft 
15533 Sleeve 
15744 O-Ring 
15933 Plug 



Part Number Description 
15939 Bowl Hood 
15952 Frame Hood Bottom Part 
15955 Bushing 
15958 Coupling Drum 
15959 Lock Ring 
15993 Gravity Disc 
16060 Housing 
16334 Diaphragm 
16336 Pump Wheel 
16337 Pump Wheel 
16338 Pump Wheel 
16345 Housing 
16346 Valve Cone 
16346 Valve Cone 
16358 Separator Bowl 
16944 Lock Ring with Cover 
17437 Bowl Spindle 
17834 Coupling Guard 
17858 Pump Wheel 
17859 Bearing Shield 
17965 Nozzle 
17966 Bushing 
17967 Bushing 
17967 Bushing 
17972 Wear Gasket 
17972 Wear Gasket 
17972 Wear Gasket 
17972 Wear Gasket 
18112 Cap Nut 
18392 Adjusting Ring 
18585 Friction Pad 
21383 Bowl Body 
23027 Bushing 
23030 Pin 
23049 Rivet 
26773 O-Ring 
26774 Collar 
26893 Sleeve 
26928 Pin 
26946 Thermometer 
27126 Spring 
27174 O-Ring 



Part Number Description 
27277 Glass 
27278 Seal Ring 
27375 Pin 
27377 Tube 
27380 Hinge Pin 
27387 Support 
27392 Ring 
27400 Coupling Disc 
27401 Screw 
27470 Screw 
28078 Motor Adapter 
28081 Cap Nut 
28083 Bowl Spindle 
28084 Plug 
28135 Washer 
28250 Oil Fill er Plug 
28251 Sight Glass Support 
28413 O-Ring 
28522 Handle 
28523 Extension Rod 
28861 Nozzle 
28892 Gravity Disc 
28893 Gravity Disc 
28894 Gravity Disc 
28895 Gravity Disc 
28933 Plug 
28933 Plug 
29678 Friction Pad 
29686 Piston 
29728 Pin 
29729 Washer 
29740 Spring 
29746 Flange 
29747 Glass 
29748 Gasket 
29819 Gasket 
29919 Handle 
29932 Sleeve 
30585 Gravity Disc 
 



Table for Selection of the Gravity Disc 
 

In the specific gravity of the light phase is known for temperature 15� C (60� F), and water is the 
heavy phase, the gravity disc diameter can be read out from Table I when the temperature of 
separation is approximately 55� C (130� F) and from Table II if the temperature is within the 
range from 80�  to100� C (175�  to 212� F). 
 

Gravity Disc Hole 

Diameter D�� (mm) 

 
Table I  

 
Table II  

57.5 0.999 -  0.991 1.002 – 0.994 
60 0.991 - 0.980 0.994 – 0.982 
63 0.980 -  0.963 0.982 – 0.966 
68 0.963 – 0.938 0.966 – 0.942 

73.5 0.938 – 0.901 0.942 – 0.906 
83 0.901 – 0.843 0.906 – 0.849 

93.5 0.843 0.849 
 
The specific gravities given in the table refer to the temperature of 15� C (60� F). 
 
Nomogram for Selection of the Gravity Disc 
 
When the specific gravity of the light phase is known within the range from 15� C to 70� C (60 F 
to 158� F) and water is the heavy phase, the diameter of the gravity hole can be read out from the 
nomogram. 
 
Example 
 
Diagram on the nomogram ------------------------------------ -.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-. 
Light phase specific gravity 0.96 at 15� C  0.87 at 25� C  
 (60� F) (75� F) 
Purification temperature 70� C (160� F) 60� C (140� F) 
Gravity Disc Hole Diameter 68 mm 83 mm 
 


