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Rotor
End Gear

End

Spacer Spacer

Note Direction of Tapers

Bearing Assembly

1. Remove rotorcase front cover, rotor and
rotorcase.

2. Remove product seals.

3. Remove the gearcase rear cover, timing
gears and drain lubricant.

4. Remove the gearcase front seal retainers
and seals.

5. The shaft assemblies can now be removed
through the front end of the gearbox, a soft
faced mallet may be used to tap them out.
The top chamber can now be completely
drained.  Ensure that the spacer located in
the front bottom shaft bearing housing is
retained for refitting.

The series D range of pumps utilise taper roller
bearings which are arranged in two sets of double
bearings front and back, assembled with
individual spacers.  Refer to the exploded
diagrams at the rear of the manual.

10.6  Shaft Removal

10.7  Bearings - General

1. Load shaft into vice in a vertical position
and apply anti-seize compound to the
bearing diameters.

2. Working first on the front set of bearings,
use an induction heater or oil bath to heat
the front bearing cone to 110ºC.  Pass the
bearing over the rear bearing diameter
and ensure a positive fit on the front
bearing diameter against the shaft
shoulder.  The bearing taper should be
towards the gear end of the shaft.

10.9  Fitting Bearings to Shaft

To remove the bearings, undo the notched
bearing nut using a C- spanner, the bearing
assembly can now be dismantled.  The bearing
cones are shrunk onto the shaft and will require
pressing off.

10.8 Bearings Removal

3. Locate outer shell of bearing onto the
cone just fitted.

4. Locate bearing spacer onto shell just fitted.

5. Locate rear bearing shell, of front set of
bearings, onto the spacer.

6. Heat rear bearing cone to 110ºC and fit to
bearing diameter.  The taper should be
towards the rotor end of the shaft.

7. Allow bearings to cool.

8. Locate shaft in vice in horizontal position.

9. Apply Permabond grade 145 sealant or
equivalent to the shaft front lock nut thread
and screw front lock nut onto the shaft.
Whilst continuously rotating both bearings
and spacer, torque up the bearing lock nut
until the spacer cannot be moved radially
(off the shaft centre line) by finger pressure
alone, but can be moved with a light blow
of a hammer.

10. Repeat the above procedure for the rear
set of bearings, but in this case torque up
the lock nut until the spacer can be just
moved by finger pressure alone.
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1. Replace shaft abutment spacer into the
front bottom bearing housing of the
gearcase, between the front bearing and
the housing.

2. Fit auxiliary shaft into gearcase.

3. Fit drive shaft into gearcase.

4. Fit seal retainers to the gearcase without
silicon sealant at this stage, and torque
the cap screws to their recommended
value.

5. Fit rotors or shaft abutment blocks to the
shafts and torque the rotor torque locking
assemblies to the recommended value.

6. Using a depth micrometer measure from
the front face of the bottom rotor to the
front face of the top rotor, and record the
axial displacement of the rotor abutment
shoulders.  When measuring off a pair of
rotors it is important to compensate for
any small differences there may be in the
rotor lengths.

7. The axial displacement should be less
than 0.012mm, if it is not the bottom shaft
should be removed and the spacer ground
or an appropriate spacer fitted to give a
axial displacement of not greater than
0.012mm.

8. Once both shaft shoulders are within
tolerance of each other, remove both seal
retainers, fit the front oil seals, apply silicon
sealant to the retainer face and torque up.
Recheck to ensure alignment.

9. With the shafts installed the timing gears
and front end of the pump can be refitted.
The pump should now be timed, as
previously described.

0.012

0.000

10.10  Shaft Replacement

Gearboxes are assembled with the top shaft
bearing located against a machined surface in
the bearing housing, and the bottom shaft
bearings butting against a spacer fitted into the
front bearing housing.  When a new gearbox is
being built this spacer is initially oversized,
such that the  axial displacement in the rotor
abutment shoulders can be measured and the
appropriate spacer fitted, or the existing spacer
ground to suit.  When rebuilding  a used gearbox
the axial displacement should be checked,
however, it will normally be within tolerance,
0.012mm.

Rotor Abutment Alignment

Note : The axial displacement can be in either
direction as long as it is within tolerance.

Rotor or
Abutment
Block
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  Item Description

    1 Stationary Face 'O' Ring
    2 Stationary Face
    3 Rotary Face
    4 Shaft 'O' Ring
    5 Wave Spring
    6 Drive Ring

The seal comprises of a rotary face which is
sealed to the shaft by an 'O' ring.  A wave
spring(s) provide a force to maintain face to
face contact.  Rotation is provided by socket
set screws which are tightened onto the shaft.
The stationary face is located in the rotorcase
and is prevented from rotating by three pins.

Seal faces are extremely brittle.
Take extreme care when handling.

Removing the Single Mechanical Seal

1. To release the seal from the shaft loosen
the socket set screws.

2. Remove the rotorcase with the stationary
sealing face still within its bore, taking
care not the chip the face.

3. Carefully remove the remaining part of
the seal from the shaft.

Fitting the Single Mechanical Seal

1. Use a solvent to wipe the lapped surface
of the seal faces until perfectly clean,
being extremely careful not to scratch the
faces.

2. Lightly lubricate the 'O' ring and shaft end
with a silicon grease (food quality if
necessary).

3. Firmly press the stationary face 'O' ring
onto the stationary face edge and locate
within the rotorcase bore over the roll
pins.

4. Mark the shaft to indicate the seal setting
length.

5. Push the 'O' ring within seal assembly
face bore and gently slide the seal onto
the shaft until it reaches the setting
position.

6. Tighten the socket set screws.

Shaft
Abutment
Spacer

11.0    Product Seals Removal and Fitting

11.1 Single Mechanical Seal
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The seal comprises of a rotary face which is
sealed to the shaft by an 'O' ring.  A wave
spring(s) provide a force to maintain face to
face contact.  Rotation is provided by socket
set screws which are tightened onto the shaft.
The stationary face is located in the rotorcase
and is prevented from rotating by three pins.  A
seal housing with lip seal encloses the seal and
runs on a shaft sleeve.

Seal faces are brittle.
Take exteme care when handling.

Removing the Single Flushed Mechanical
Seal
1. To release the seal from the shaft loosen

the socket set screws through the flushing
connection.

2. Remove the seal housing retaining nuts
and pull it away from the rotorcase.

3. Remove the rotorcase with the stationary
sealing face still within its bore, taking
care not to chip the face.

4. Carefully remove the remaining part of
the seal from the shaft followed by the
seal housing, lip seal and spacer.

Item

1
2
3
4
5
6
7
8
9
10
11

Description

Stationary Face 'O' Ring
Stationary Face
Rotary Face
Shaft 'O' Ring
Wave Spring
Drive Ring
Spacer O' Ring
Spacer
Gasket
Seal Housing
Lip Seal

11.2 Single Flushed Mechanical Seal

Fitting the Single Flushed Mechanical Seal

1. Press the lip seal into the seal housing.

2. Lubricate spacer 'O' ring, fit into spacer
and push onto the shaft.

3. Carefully guide the seal housing with lip
seal over the spacer.

4. Use a solvent to wipe the lapped surface
of the faces until perfectly clean, being
extremely careful not to scratch the faces.

5. Lightly lubricate the 'O' ring and shaft end
with a silicon grease (food quality if
necessary).

6. Firmly press the stationary face 'O' ring
onto the stationary face and locate them
within the rotorcase bore over the roll
pins.

7. Push 'O' ring within seal face bore and
gently slide the seal onto the shaft until it
reaches the spacer.

8. Tighten the socket set screws through the
flushing holes.

9. The rotorcase can now be refitted whilst
at the same time locating and tightening
the seal housing nuts.
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The seal consists of two rotary faces which are
sealed to the shaft by 'O' rings.  Rotation is
provided by socket set screws which tighten
onto the shaft.  The two stationary faces are
located in the rotorcase and seal housing bores.
Rotation is prevented by pins and cast lugs.
Wave spring(s) provide a face to maintain face
to face contact.  As seal housing attached to
the rotorcase encloses and sets the seal.

Seal faces are brittle.
Take extreme care when handling.

Removing the Double Mechanical Seal

1. Using the flushing holes loosen each of
the socket set screws.

2. Remove the seal housing retaining nuts
and pull back the seal housing away from
the rotorcase.

3. Carefully remove the rotorcase with the
stationary face still fitted.

4. Slide the rotary faces off the shaft followed
by the seal housing with remaining
stationary face.

Description

Stationary Face 'O' Ring
Stationay Face
Rotary Face
Shaft 'O' Ring
Wave Spring
Dive Ring
Wave Spring
Shaft 'O' Ring
Rotary Face
Stationary Face
Gasket
Stationary Face 'O' Ring
Seal Housing

Item

1
2
3
4
5
6
7
8
9
10
11
12
13

Rotorcase
Side

Gearcase
Side

Fitting the Double Mechanical Seal

1. Use solvent to wipe the lapped surface of
the seal faces perfectly clean, being
extremely careful not to scratch the faces.

2. Lightly lubricate the 'O' rings and shaft
end with silicon grease (food quality if
necessary).

3. Firmly press on the 'O' rings to the
stationary faces and locate them within
the rotorcase bore and seal housing.

4. Locate 'O' rings into rotary faces.

5. Carefully fit the seal housing with
stationary face onto the shaft.

6. Push the rotary assembly onto the shaft
until it sets against the seal housing
stationary face.

7. Fit new seal housing gasket.

8. Carefully fit the rotorcase and tighten the
seal housing nuts.

9. Tighten each of the seal socket set screws
through the seal housing flushing holes.

Note:- The drive ring chamfer must
be on the gearcase side of the shaft.

11.3 Double Mechanical Seal
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Drip leakage is essential to prevent
overheating of the gland area which will
cause seal failure.

The packing rings are located within the gland
housing and are tightened onto the shaft
sleeve by adjusting the gland follower.  On
flushed packed glands a lantern ring replaces
the middle ring of packing.  The shaft sleeve
is retained to the shaft by three socket set
screws and is sealed by an 'O' ring.

Removing the Packed Gland

1. Release and pull back the gland follower.

2. Remove the rotorcase with gland
housing, packing and gland follower still
assembled.

3. Loosen the shaft sleeve socket set
screws and extract the sleeve from the
shaft.

4. Inspect and replace the packing and
shaft sleeve if necessary.

Fitting the Packed Gland

1. Lubricate the 'O' ring, locate in shaft sleeve
and slide onto the shaft.

2. Tighten up the socket set screws, ensuring
tha the drilled dimples are aligned with
the grub screws. Permabond A130 or
equivalent should be used to secure grub
screws in their positions.

3. Fit gland spacer, gasket and gland housing
to the rotorcase.

4. Insert the packing rings and lantern ring (if
flushed packed gland).  Make sure they
are in the correct order and positioned
with the scarf joints 120° apart.

5. Loosely locate the gland follower and
nuts.

6. Refit the rotorcase with packed assembly
over the shaft sleeves.

7. Adjust the packed gland see next page.

11.4 Packed Gland Arrangements

Packed Gland

  Item Description

    5 Gasket
    6 Gland Housing
    7 Gland Follower
    8 Ring Slinger

  Item Description

    1 Shaft Sleeve O' Ring
    2 Shaft Sleeve
    3 Spacer
    4 Packing Rings
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  Item Description

    1 Shaft Sleeve 'O' Ring
    2 Shaft Sleeve
    3 Spacer
    4 Packing Rings
    5 Lantern Ring

Item Description

    6 Gasket
    7 Gland Housing
    8 Gland Follower
    9 Ring Slinger

Adjusting the Packed Gland

Drip leakage is essential to prevent
overheating of the gland area which will
cause seal failure.

Important :
Stop and remove gland guard for checking
temperature of housing and observing leakage.
Always replace the guard before re-starting.

1. Lightly tighten up the gland follower.

2. Flood the pumphead and determine if the
gland leakage is acceptable.  Tighten the
gland follower nuts until an acceptable
leakage is achieved.

3. Start the pump and allow to run for 10
minutes.  If the gland becomes significantly
hotter than other parts of the pump, the
gland is too tight.

4. Stop the pump and allow it to cool then
repeat the above until the gland
temperature is stable and gland slightly
weeping.

5. Run the pump at 10 minute intervals
tightening the gland follower nuts by a 1/6 of
a turn until the leak is at an acceptable
rate.

Packed Gland
with Flush

11.5 Packed Gland Adjustment
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The ACS type cartridge single mechanical seal
is a bespoke seal for use mainly in arduous
applications. The mechanical seal should not be
disassembled without the use of special tools.
The assembly is pre-loaded and incorrect
disassembly may cause personal injury as well
as invalidate any warranty.

Note:
When seals are retro-fitted to replace AES
units, the spacer must be removed so the
ACS seal can be fitted direct  to the pump
casing.

Fitting Instructions:
1. Check the seal has the gasket fitted.
2. Slide seal onto shaft of pump as far back

as it can go.
3. Repeat above for second shaft.
4. Assemble pump body to gearbox housing

and tighten retaining bolts fully.
5. Slide one seal towards the pump body and

ensure seal spigot enters seal area recess
in pump body squarely.

6. Fit M10 nuts and spring washers to studs
and tighten seal body to pump body.

7. Tighten seal to shaft by 3 x M8 (75mm unit)
or M5 (45/55mm units) grub screws in
drive collar (centralise sleeve to shaft by
lightly tightening grub screws as first
operation, then re-tighten to final torque of
15 Nm for M8 or 4.5 Nm for M5).

8. Undo setup screws and remove completely
with setup washers (retain washers and
screws for future maintenance use on
pump).

9. Repeat steps 5 to 9 for second seal.

Seal Removal:
Removal of the seal assembly should be
carried out in reverse order to fitting of the
seal.

11.6  Cartridge Mechanical Seal

41



Operating Manual

D
IA

G
N

O
SI

S 
W

IL
L 

B
E 

G
R

EA
TL

Y 
A

SS
IS

TE
D

 B
Y 

TA
K

IN
G

 O
N

-S
TR

EA
M

 P
R

ES
SU

R
E 

R
EA

D
IN

G
S 

A
T 

TH
E 

PU
M

PS
 IN

LE
T 

A
N

D
 O

U
TL

ET
 P

O
R

TS

12.0    Faults, Causes and Remedies
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Gland
Packing
Section

(Square)

mm

8
8

8
8

8
8

Number
of Rings
per Seal

Without
Flush

4
4

4
4

5
5

With
Flush

3
3

3
3

4
4

Gland
Packing
Section

(Square)

mm

6.5
6.5

6.5
6.5

8
8

Without
Flush

5
5

5
5

5
5

With
Flush

3
3

3
3

3
3

Mech
Seal

Seal
Size

45
45

55
55

75
75

Number of
Rings

per Seal

Standard

Pump
Model

D4

D5

D6

Packed Glands

USA

Pump
Model

D4-0095

D4-0140

D5-0200

D5-0290

D6-0420

D6-0600

Litres/
rev.
0.95

1.40

2.00

290

4.20

6.00

I gal/
100 rev.

20.9

30.8

44.0

63.8

92.4

132.0

US gal/
100 rev.
25.0

36.8

52.6

76.3

110.5

157.8

Connection Size
international stds

bar
5.0

5.0

5.0

5.0

5.0

5.0

lbf/in
72

72

72

72

72

72

Differential
Pressure

inches
3

4

4

4
6 optional

6

6

mm
75

100

100

100
150 optional

150

150

rev/min
350

350

350

350

350

350

Max
Speed

(Sludge)

rev/min
500

500

500

500

500

500

Max
Speed
(Water)

Max
Capacity
(Water)

Displacement Suction &
Discharge

Connections

m³/h
28.5

42.0

60.0

87.0

126.0

180.0

l/sec
7.9

11.6

16.6

24.1

35.0

50.0

13.0    Technical Data

13.1 Pump Information Chart

13.2  Seal Specification Chart
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Front Seal Carriers and Rear Covers

Torque 25 Nm (19 lbft) - Key Size 6mm

Wearplates

Torque 8 Nm (5.9 lbft) - Spanner Size 10mm

Shaft Sleeve Retaining Screws

D4 Torque 4 Nm (2.9 lbft) - Key Size 3mm

D5 & D6 Torque 14 Nm (10.3 lbft) - Key Size 4mm

Front
Cover
Screws

Torque

Nm lbft
39 29

39 29

64 47

Spanner
Size
mm
17

17

17

Rotor
TLAs

Torque

Nm lbft
4.1 3

8.5 6.3

14 10.3

Key
Size
mm

3

4

5

Gearcase
Nuts

Torque

Nm lbft
64 47

64 47

175 129

Spanner
Size
mm
19

19

24

Timing
Gears
TLAs

Torque

Nm lbft
14 10

35 26

35 26

Key
Size
mm

5

6

6

Pump
Model

D4

D5

D6

13.3  Torque Specification Chart
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D4-0095 Priming Adaptor Option
Item No Desciption

 71 Priming Adaptor
 72 Gasket
 73 Bolt
 74 Washer
 75 Nut
 76 Rotorcase - Rectangular Ports

14.0 Exploded Pump Drawing and Parts List

14.1 Priming Adaptor Ports

D4-0140
 Priming Adaptor Option

Item No Description

 61 Priming Adaptor
 62 Gasket
 63 Bolt
 64 Washer
 65 Nut
 66 Blanking Plug
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14.2  D4

Exploded Pump Drawing and Parts List

Item

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

Description

Gearcase
Dowel
Stud, Gearcase
Nut, Gearcase Stud
Washer, Gearcase Stud
Cover, Gearcase
Screw, Rear Cover
Lip Seal (Drive End)
Shim
Rotorcase
Wearplate
Stud, Wearplate
Nut, Wearplate
'O' Ring, Front Cover
Cover, Rotorcase
Hex Head Screws, Front Cover
Washer, Front Cover
Screws, Front Seal Carrier, Short
Screws, Front Seal Carrier, Long
Lip Seals, Gland End
Rotors
'O' Ring, Rotor Sealing Shaft End
Torque Locking Assembly
Rotor Cap
'O' Ring, Rotor Cap, Small
'O' Ring, Rotor Cap, Large
Screw and Washer, Rotor Cap
Key
Shaft, Drive
Shaft, Auxiliary
Bearing/s, Front
Spacer, Bearing
Spacer, Rotor Alignment
Nut, Bearing
Bearing/s, Rear
Spacer, Bearing
Nut, Bearing
Lip Seal, (Bearing)
Gear
Torque Locking Assembly
Plug

Item

46
47
48
49
50

Plug
Sight Level
Gasket
Filler Plug, Oil
Gasket

Description
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Item

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

Description

Gearcase
Dowel
Stud, Gearcase
Nut, Gearcase Stud
Washer, Gearcase Stud
Cover, Gearcase
Screw, Rear Cover
Lip Seal (Drive End)
Shim
Rotorcase
Wearplate
Stud, Wearplate
Nut, Wearplate
'O' Ring, Front Cover
Cover, Rotorcase
Hex Head Screws, Front Cover
Washer, Front Cover
Screws, Front Seal Carrier, Short
Screws, Front Seal Carrier, Long
Lip Seals, Gland End
Rotors
'O' Ring, Rotor Sealing Shaft End
Torque Locking Assembly
Rotor Cap
'O' Ring, Rotor Cap, Small
'O' Ring, Rotor Cap, Large
Screw and Washer, Rotor Cap
Key
Shaft, Drive
Shaft, Auxiliary
Bearing/s, Front
Spacer, Bearing
Spacer, Rotor Alignment
Nut, Bearing
Bearing/s, Rear
Spacer, Bearing
Nut, Bearing
Lip Seal, (Bearing)
Gear
Torque Locking Assembly
Plug

48

Item

46
47
48
49
50

14.3  D5

Exploded Pump Drawing and Parts List

Plug
Sight Level
Gasket
Filler Plug, Oil
Gasket

Description
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Item

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

Description

Gearcase
Dowel
Stud, Gearcase
Nut, Gearcase Stud
Washer, Gearcase Stud
Cover, Gearcase
Screw, Rear Cover
Lip Seal (Drive End)
Shim
Rotorcase
Wearplate
Stud, Wearplate
Nut, Wearplate
'O' Ring, Front Cover
Cover, Rotorcase
Hex Head Screws, Front Cover
Washer, Front Cover
Screws, Front Seal Carrier, Short
Screws, Front Seal Carrier, Long
Lip Seals, Gland End
Rotors
'O' Ring, Rotor Sealing Shaft End
Torque Locking Assembly
Rotor Cap
'O' Ring, Rotor Cap, Small
'O' Ring, Rotor Cap, Large
Screw and Washer, Rotor Cap
Key
Shaft, Drive
Shaft, Auxiliary
Bearing/s, Front
Spacer, Bearing
Spacer, Rotor Alignment
Nut, Bearing
Bearing/s, Rear
Spacer, Bearing
Nut, Bearing
Lip Seal, (Bearing)
Gear
Torque Locking Assembly
Plug

50

14.4  D6

Exploded Pump Drawing and Parts List

Plug
Sight Level
Gasket
Filler Plug, Oil
Gasket

DescriptionItem

46
47
48
49
50
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