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SAFETY 
 
Safety - consult Blakeborough publication 'Safety' 
before starting any maintenance work. 
 
The valve and actuator should be handled and 
installed with care. Consult publication ‘Good 
Installation Practices’ for details. 
 
Before any maintenance work it is essential to 
ensure that the actuator is isolated and 
depressurised. 
 
VALVE DISASSEMBLY 
 
Removal of instruments 
 
Remove all instruments and any existing check 
nut from the end of the stem connector.  
 
Separating the stem connector 
 
The valve plug must be off the seat ring while the 
stem connector is being separated. Apply air if 
necessary. 
 
Type I – with fitted steel indicator pointer 
 
1. Remove the stem connector 

screw nut and partly remove 
the stem connector screw. 

 
2. The two connector halves 

linked together by the steel 
indicator pointer can then be 
sprung apart and removed from 
the actuator stem. 

 
Type II – Anti rotation stem connector 
 
1. Remove the attachment 

from the end of the centre 
anti rotation bolt and 
remove the bolt. 

 
2. Remove the four lock nuts 

from the end of the stem 
connector screws. 

 
3. Release the plug stem locknut (39) from the 

stem connector (in some cases two lock nuts 
are used). 

 
4. Unscrew the stem connector screws and 

remove the halves of the stem connector. 
 

Type III – with integral indicator fingers 
 
1. Remove the stem 

connector screw nut and 
the stem connector 
screw. 

 
2. The two connector halves 

will spring apart and can 
be removed from the 
actuator stem. 

 
Removing the actuator 
 
The actuator is removed from the body as a unit, 
without disturbing the packing box bolting. The 
actuator yoke will pass over the packing flange. 
 
1. Disconnect the air supply and any electrical 

connections to the actuator. 
 
2. Unscrew the hammer lug clamp nut (25) from 

the bonnet threads and lift the nut over the 
plug stem. (on large valves the actuator is 
secured to the valve with bolts). 

 
3. Lift or hoist the actuator off the valve taking 

care to avoid damaging the plug stem, 
instruments, or tubing. 

 
Removing the packing 
 
Refer to ‘Packing Instructions’ in separate bulletin. 
 
Complete disassembly 
 
1. Remove the 

body/bonnet stud nuts 
(10). 

 
2. Lift the bonnet (2) 

away from the valve 
body taking care not 
to damage the 
packings. 

 
3. Lift the plug (6) and stem (8) carefully out of 

the valve body (on pilot balanced trims the 
lifting of the plug and stem will cause the cage 
(7) to lift out of the valve). 

 
4. Remove gasket (41) and upper cage gasket 

(43). 
 
5. Lift out the valve cage (7) and seat 

ring/diffuser (5) if fitted. 
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6. Remove the lower cage gasket (42). 
 
Dismantling the valve plug 
 
The plug of a balanced valve 
is fitted with a seal ring that 
prevents leakage around the 
circumference of the valve 
cage. There are many forms 
of seal ring. Select the 
disassembly method below to 
suit the type of seal ring fitted 
in the valve. 
 
1. Removing the carbon ring 
 
For valves fitted with a carbon graphite seal ring 
(20) the ring can be removed by inserting a piece 
of wire into where the ring is fractured. The ring 
can then be removed. 
 
2. Removing the ‘U’ seal 
 

a. Mark the top of the plug and the plug 
shroud (6 & 59) to ensure that the plug 
shroud is returned 
to the same 
position on 
assembly. 

 
b. Remove the 

shroud retaining 
screws (60). 

 
c. Using a soft jaw vice, grip the plug and with 

a suitable drift, loosen and remove the plug 
shroud. Alternatively, grip the two plug 
shroud flats in the end of the vice jaws and 
turn the plug anti-clockwise to achieve the 
same result. 

 
d. Lift the ‘U’ seal from the spigot, noting the 

orientation of the ‘U’ shape. 
 
3. Stretch over ‘U’ seal 
 

a. The stretch over ‘U’ seal must be destroyed 
to remove it from the plug. It is therefore 
wise to check if the seal is in need of 
replacement. Check the seal for signs of 
wear and scratches. Also push the edge of 
the seal with fingers and see if the spring 
returns the seal back to shape. If the seal 
does not return to shape then the seal 
should be replaced. 

 

b. To remove the seal insert a screwdriver into 
the seal groove and pull the seal back over 
the top of the plug. 

  
4. Removing the ‘triple seal’ 
 

a. Mark the top of 
the plug and the 
plug shroud (6 & 
59) to ensure 
that the plug 
shroud is 
returned to the 
same position on 
assembly. 

 
b. Remove the 

shroud retaining screws (60). 
 

c. Using a soft jaw vice, grip the plug and with 
a suitable drift, loosen and remove the plug 
shroud. Alternatively, grip the two plug 
shroud flats in the end of the vice jaws and 
turn the plug anti-clockwise to achieve the 
same result. 

 
d. Remove the shroud gasket (59A). 

 
e. Lift the seal (20) from the spigot. 

 
5. Dismantling the pilot balanced plug 
 

a. Remove the carbon graphite seal ring (20) 
by inserting a piece of wire into where the 
ring is fractured. The ring can then be 
removed. 

 
b. Mark the top of the plug (6) and pilot 

retainer (6B) to 
ensure that the 
plug retainer is 
returned to the 
same position on 
assembly. 

 
c. Remove the wire 

around the pilot 
retainer plate 
screws. 

 
d. Remove the pilot retainer set screws (6C). 

Care should be taken at this stage to 
ensure that there is no tension in the spring 
(6D) as the set screws (6C) are removed 
from the plug head. 
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e. Lift the valve stem (8), pilot (6A) and the 
pilot retainer (6B) out of the plug head (6). 

 
f. Lift the spring (6D) out of the plug head. 

 
6. Dismantling the soft faced plug 
 

a. For soft faced plugs fitted with a ‘U’ seal 
see the appropriate instructions above. 

 
b. Remove the wire 

around the  
retainer plate 
screws. 

 
c. Remove the 

shroud retaining 
screws (57).  

 
d. Remove the plug shroud (58). The soft face 

seal (55) and ‘O’ ring seal (56) should now 
lift away from the main plug head (6). 

 
ASSEMBLY 
 
Assembly of the plug and stem 
 

a. Screw the plug tightly 
onto the stem. 

 
b. Drill through the plug 

shank and stem. 
 

c. Insert the pin. The new 
pin should be the same 
diameter as the original 
pin (19). 

 
d. Peen over the ends of 

the pin to ensure it 
cannot become loose 
in service 

 
Plug assembly 
 
1. Carbon graphite seal ring 
 
Carbon graphite 
seal rings are 
manufactured and 
purchased as solid 
circular rings. To 
install the ring, it 
must be broken into 
two pieces.  
 

To break the ring, first place it in a smooth jaw 
vice and close the jaws slowly to compress the 
ring diametrically, until the ring snaps. The carbon 
ring will now be in two pieces and can be placed 
in the piston ring groove with the fractured ends 
matched. 
 
2. ‘U’ seal plug with shroud 
 

a. Clean the ‘U’ 
seal spigot and 
shoulder of the 
plug. Also clean 
the face of the 
plug shroud 
which bears 
against the ‘U’ 
seal. 

 
b. Place the ‘U’ seal, in the same orientation 

as it was removed (refer to picture below), 
on the spigot and fit the plug shroud back in 
place. Screw the shroud up tight until the 
marks on the top of the plug and the shroud 
coincide. 

 
c. Replace the shroud retaining screws (60) 

and tighten to lock the shroud in place. 
 
3. Stretch over ‘U’ seal 
 

a. The stretch over ‘U’ seal is designed to fit 
into a closed groove in the valve plug. The 
plug is designed with a taper to enable the 
seal to be easily stretched over the top of 
the plug. Have the cage available so that 
once the seal is refitted the plug can be 
inserted into the cage and the original 
shape re-established. 

 
b. Clean the ‘U’ seal groove. 

 
c. Establish the correct orientation for the seal 

as shown below. 

 
d. Place the ‘U’ seal into a bucket of hot water 

for 5 minutes. This process softens the seal 
to ease the stretching process.   

 

FLOW OVER FLOW UNDER 
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e. Slide the ‘U’ seal gently over the taper 
spigot and locate in the seal groove. 

 
f. Slide the plug into the cage for a short 

period to ensure that the seal regains 
shape. 

 
4. Assembly of the triple seal 
 

a. Clean the triple seal spigot and shoulder of 
the plug. Also 
clean the face of 
the plug shroud 
which bears 
against the seal. 

 
b. Place the seal on 

spigot. 
 

c. Fit the shroud 
gasket (59A) into place on the shroud and 
screw the plug shroud back in place. Screw 
the shroud (59) up tight until the marks on 
the top of the plug and the shroud coincide. 

 
d. Replace the shroud retaining screws (60) 

and tighten to lock the shroud in place. 
 
5. Assembly of the pilot balanced plug 
 

a. Clean all parts of the 
plug thoroughly. 

 
b. Fit the spring (6D) 

into the plug head. 
 

c. Slide the pilot and 
stem (6A and 8) 
assembly into the 
plug (6) to sit on top 
of the spring.  

 
d. Slide the pilot retainer 

(6B) over the shank of 
the pilot (6A) and line 
up the indicating marks 
made during 
disassembly. 

 
e. Insert the seat screws 

(6C) and tighten evenly. 
 

f. To prevent rotation of 
the screws in operation 
wire the screws 
together with stainless 
steel wire. 

 
g. Carbon graphite seal rings are 

manufactured and purchased as solid 
circular rings. To install the ring, it must be 
broken into two pieces. To break the ring, 
first place it in a smooth jaw vice and close 
the jaws slowly to compress the ring 
diametrically until the ring snaps. The 
carbon ring 
will now be in 
two pieces 
and can be 
placed in the 
piston ring 
groove with 
the fractured 
ends 
matched. 

 
6. Assembly of the soft faced trim 
 

a. If the plug is fitted with a ‘U’ seal refer to the 
appropriate instructions. 

 
b. Clean the plug 

and all the parts to 
be assembled. 

 
c. Fit the ‘O’ ring 

seal (56) into the 
groove in the plug 
(6). 

 
d. Fit the face ring (55) into the plug to sit on 

the ‘O’ ring. 
 

e. Locate the plug 
shroud (58) onto the 
spigot of the plug to 
lock the face ring (55) 
in position. 

 
f. Line up the holes in 

the shroud (58) with 
those in the plug 
head (6) and screw in 
the set screws (57) to 
lock the whole 
assembly in place. 

 
g. To prevent rotation of the screws in 

operation wire the screws together with 
stainless steel wire. 
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Body assembly 
 
Clean the inside of the body thoroughly, 
particularly the gasket surfaces. It is essential that 
all surfaces in contact with the gaskets i.e., on the 
bonnet spigot should be clean and all traces of the 
previous gaskets removed before replacement is 
carried out. 
 
1. Fit the lower cage gasket (42) into the body. 
 
2. If a separate seat is fitted then lower the seat 

(5) into the body and locate onto the lower 
cage gasket (42). 

 
3. Lower the cage (7) into the body and locate 

(Note: for pilot balanced trims insert the plug 
into the cage and lower the assembly into the 
valve). 

 
4. Lower the plug (6) into the cage (7) (if not pilot 

balanced) until it rests on the seating face. 
 
5. Fit the upper cage gasket (43) and bonnet 

gasket (41). 
 
6. Lower the bonnet (2) over the stem (8) and 

onto the gaskets. Lubricate the studs with a 
smear of molydisulphide grease. 

 
7. Replace the body stud nuts (10) and tighten 

them in a diagonal sequence. The bonnet 
should be pulled down squarely to ensure an 
even and uniform compression of gaskets. 
The most accurate way of achieving this is by 
using a suitable torque wrench and working to 
the figures shown in the following torque 
section. 

 
8. Pack the stuffing box. See separate 

instructions. 
 
9. Screw the stem nut (39) onto the stem. 
 
Mounting the actuator 
 
1. Assemble and adjust the actuator as 

instructed in the appropriate actuator 
instructions. 

 
2. Lower the actuator over the plug stem and 

packing flange to sit squarely on the bonnet. 
 
3. Rotate the actuator to a convenient position, 

then screw the hammer lug clamp nut (25) 
onto the bonnet threads and tighten securely. 

On larger valves the actuator is secured to the 
bonnet by means of bolts. 

 
4. For connecting the actuator stem to the plug 

stem the plug must be on its seat while the 
actuator stem is being connected. 

 
Connecting the stem connector 
 
Type I – with fitted steel indicator pointer 
  
1. Spring the two halves of the stem connector, 

which are held together by the 
indicator pointer, over the 
actuator and plug stems so 
that the ends of both stems are 
equidistant from the stem 
connector screw holes. 

 
2. Replace the stem connector 

screw and tighten by hand 
ensuring that the stem 
connector threads are in 
proper engagement with the actuator stem 
and the valve plug stem.  

 
3. Replace and tighten the nut by hand. 
 
Type II – Anti rotation stem connector 
 
1. Press the half of the stem connector which is 

threaded to take the four stem connector 
screws against the actuator stem and the plug 
stem.  

 
2. Ensure that the slot in the 

plug stem is central in 
height with the centre hole 
in the stem connector, and 
the stem connector 
straddles the yoke rib 
bearing the travel indicator 
scale. 

 
3. Apply the other half of the 

stem connector carefully engaging the 
threads, then insert the stem connector 
screws and tighten by hand. 

 
4. It may be necessary to move the valve plug 

off its seat a slight distance in order to mesh 
the plug stem threads with the lower 
connector threads. 
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Type III – with integral indicator fingers 
 
1. Press half of the stem against the actuator 

stem and the plug stem. Ensure that the 
centre hole in the stem connector is central 
between the plug stem and actuator stem, 
and the stem connector straddles the yoke rib 
bearing the travel indicator scale. 

 
2. Apply the other half of the 

stem connector carefully 
engaging the threads, 
then insert the stem 
connector screws and 
tighten by hand. 

 
3. It may be necessary to move the valve plug 

off its seat a slight distance in order to mesh 
the plug stem threads with the lower 
connector threads. 

 
Note: It is not essential at this stage to ensure 
that the position marking slot in the indicator 
pointer, coincided with the ‘shut’ mark on the 
travel indicator scale, because the indicator scale 
position can be adjusted by loosening the two 
securing screws. 
 
Establishing valve travel and seating tension 
 
1. Maintain the actuator stem at its lowest 

position of travel. 
 
2. In case the plug was moved off the seat 

during the stem connection procedure: 
Prevent the stem connector from rotating, 
then unscrew the plug stem from the 
connector until the plug is firmly seated. 

 
3. Move the plug off the seat then unscrew the 

plug stem an additional one half turn out of 
the connector to ensure positive seating. 

 
4. Tighten the connector screw securely. 
 
5. Tighten the plug stem nut (39) securely. 
 
6. Seat the valve plug firmly by means of the 

actuator. 
 
7. Adjust the travel scale so that the ‘shut’ mark 

is opposite the travel pointer on the coupling. 
 
8. Disconnect the air line used for assembly 

procedure then apply the check nut or 
attachments (if any) to the connector screw. 

 

 
PARTS LIST 
1 BODY 
2  BONNET 
5 SEAT/DIFFUSER* 
6 PLUG* 
7 CAGE* 
8 STEM* 
9 BODY STUD 
10 BODY STUD NUT 
15 PACKING FLANGE 
19 PLUG STEM PIN* 
23 PACKING STUD 
24 PACKING STUD NUT 
25 CLAMP NUT 
39 STEM NUT 
41 BONNET GASKET * 
42 LOWER CAGE GASKET* 
43 UPPER CAGE GASKET* 
* Recommended spares 
Refer to Packing Instructions for details of  
packings. 
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TYPICAL VALVE SECTIONS & TRIM 
COMBINATIONS

Typical 
Globe Valve 

Typical 
Angle Valve 

Single Stage 
Cage With 
Integral Seat 

Single Stage 
Cage With 
Separate Seat 

Single Stage 
Cage With 
Soft Faced 
Seat 

Cascade 
Cage 
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The Importance of Bolt Lubrication 
 
Effect of bolt lubrication on tensile 
load transmitted to the bolt during 
tightening. Figures are for Grade B7A 
stud bolts and nuts. 
 
When using torque equipment nuts 
should be tightened in at least 3 
phases 

 
BODY & BONNET TORQUES FOR CAGE TRIM SERIES VALVES 

The recommended tightening torque for the valve body/bonnet bolting of the cage trim series valves are 
specified in the following table. These limits are specified to ensure adequate load on the body/bonnet and 

cage gaskets whilst ensuring there is no distortion of the valve cage. 
Nominal Bolt 

Diameter 
TORQUE 

Materials 
 

B8M Class 1 
B8M Class 2 

(Greater than 1-1/4”) 
 
 

Materials 
 

B7 
B7A 
B16 

Duplex 
B8M Class 2 (up to 1-1/4”) 

 
Bolt Stress 30,000 #/Sq.In. Bolt Stress 45,000 #/Sq.In. 

(Ins) (mm) 

Number of 
Threads 
per inch 

Stress 
Area#/Sq.In. 

Ft-Lbs Nm Ft-Lbs Nm 
5/16 8 18 0.0522 8 11 12 16 
3/8 10 16 0.0773 12 16 18 24 
7/16 11 14 0.1060 20 27 30 41 
1/2 12 13 0.1416 30 41 45 61 
9/16 14 12 0.1816 45 61 68 92 
5/8 16 11 0.2256 60 81 90 122 
3/4 19 10 0.3340 100 135 150 203 
7/8 22 9 0.4612 160 217 240 325 
1 25 8 0.6051 245 332 368 499 

1-1/8 28 8 0.7896 355 482 533 723 
1-1/4 32 8 0.9985 500 678 750 1017 
1-3/8 35 8 1.2319 680 922 1020 1384 
1-1/2 38 8 1.4899 800 1085 1200 1628 
1-5/8 41 8 1.7723 1100 1492 1650 2239 
1-3/4 44 8 2.0792 1500 2035 2250 3053 
1-7/8 48 8 2.4107 2000 2714 3000 4071 

2 50 8 2.7665 2200 2985 3300 4478 
2-1/4 57 8 3.5519 3180 4316 4770 6473 
2-1/2 63 8 4.4352 4400 5971 6600 8957 
2-3/4 70 8 5.4164 5920 8034 8880 12051 

3 76 8 6.4957 7720 10477 11580 15715 
 
 

Lubricated with 
molybdenum 
disulphide 

As received 
condition from 
manufacturer 

Torque Ft-Lbs (Nm) 

Dry bolt with no 
lubrication 

20 
(27) 

40 
(54) 

60 
(81) 

80 
(108) 

100 
(136) 

120 
(163) 

2 
(20) 

4 
(40) 

6 
(60) 

8 
(80) 

10 
(100) 

Load tons (kn) 


