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SECTION 1 
 
 
1) FIXED CONE VALVE 
 

• The valve is a terminal discharge type design, comprising of an external control sleeve 
which is positioned by two side mounted spindles, synchronized by a high precision 
dual bevel gearbox.  The control sleeve movement results in a variable annular area for 
the flow passage and thus results in regulation. 

 
• The entire valve operating mechanism is external, allowing for ease access for routine 

maintenance. 
 

• The valve is fitted with a resilient seat to ensure tight shut off. 
 

• Economical and versatile method of controlling free discharge at terminal point of pipe 
or culvert in the base of a dam.  
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SECTION 2 
 
 
2) PRINCIPLE OF OPERATION 
 
 

The Blackhall Fixed Cone Free Discharge Valve was developed, after exhaustive testing, 
to enable efficient and reliable operation over the full range of its stroke without inducing 
vibration.   
 
The outlet cone ensures that discharge is in the form of a hollow conical expanding jet, 
which is ideal for energy dissipation as the water is spread over an increasing surface area.  
This permits effective atmospheric “cushioning”.  
 
The Fixed Cone Valve is of a relatively simple construction comprising of two concentric 
cylinders, an inner body piece and an external control sleeve which is positioned by two 
side mounted spindles synchronized by a high precision dual bevel gearbox/actuator. 
 
Radial ribs extend within the body in an outlet cone.  The axial length of the opening is 
adjustable by a movable sleeve allowing flow control to be achieved between the closed 
and open limit of valve travel. 
 
For sleeve movement the operating mechanism overcomes the friction between the 
body/sleeve guides and seal, or in angled installations, a component of the weight of the 
sleeve, the sleeve being virtually balanced radially and the other hydraulic forces being 
negligible.  
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SECTION 3 
 
 
3) INSTALLATION 
 

Without dismantling, the valve should be thoroughly cleaned and examined to ensure that 
there is no foreign matter in the waterway.  It should then be positioned in the pipeline with 
care being taken to see that it is installed in the correct way to suit the direction of flow. 
 
When the valve has been correctly positioned a permanent support should be built up to 
the supporting feet on the valve. 
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SECTION 4 
 
 
4) MAINTENANCE 
 
4.1) Routine Maintenance 

 
Lubrication points (Grease-gun points) are shown on Drg.21564A. 
 
Routine maintenance is confined to an annual inspection/maintenance of the exterior of the 
valve for leakage. 
 
The valve should also be operated from fully shut to fully open and reversed at least once 
every six months to remove any silt deposits. 

   
4.2) DISMANTLING PROCEDURE 
  

To dismantle the valve, we recommend it be moved from the pipeline.  (Lifting points are 
available).   

 
a)  Close the upstream isolating valve. 
 
b)  Disconnect the actuator from the electrical supply. 

 
 

4.3) DISMANTLE AS FOLLOWS (Ref. Drg. No. 21563A)  
 
a) Stand the valve in the vertical position (i.e. stood on its inlet flange.) 
 
b) Remove nuts (Ref. 22) together with caphead screws (Ref. 21), on both sides of valve.  

The cover tubes (Ref. 7) can now be removed.  
 

c) By removing button head screws (Ref. 17) the bellows (Ref. 5) will be disconnected.  
 

d) Access to seal (Ref. 10) is achieved by removing nuts (Ref. 12) which will enable seal 
retainer (Ref. 11) to be removed. 

 
e) Rotating the actuator handwheel in clockwise direction, the sleeve (Ref. 9) will traverse 

towards the shut position.  After travelling approx. 420mm, the sleeve will disconnect from 
stems (Ref. 15).  

 
f) Fix slings to sleeves (Ref. 9) and lift vertically until the sleeve (Ref. 9) is clear of the body 

(Ref. 1).  
 
g) Access to guide strips (Ref. 24) and seal (Ref. 14) is now available. 

 
h) By removing socket setscrew (Ref. 20), locknut (Ref. 6) can be unscrewed from stem nut 

(Ref. 18).  This will enable stem nut (Ref. 18) to be removed from the sleeve (Ref. 9). 
 
i) Re-position valve into horizontal position 

By removing nut (Ref. 2), stem (Ref. 15) can be removed from assembly. 
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4.4)  DISMANTLING PROCEDURE CONTINUED (Ref. Drg. No. 21564A) 
 
a)   To enable disconnection of gearbox (Ref. B) from master gearbox (Ref. A).  Remove 
 spring pin (Ref. C) and slide connector (Ref. D) down extension rod (Ref. E). 
 
b)   Remove nuts (Ref. G) and lower gearbox (Ref. B) can be lifted clear of assembly. 
 
c)   Removal of nuts (Ref. F) allows the actuator to be removed. 
 
 
Finally check the valve for erosion of control surfaces and for wear of bearing surfaces.   
 
Replace if found necessary. 
 
Re-assemble valve in reverse order to that described above for dismantling, taking care to 
thoroughly clean all parts before assembly.   
 
It is recommended that joints, packing and seals are not re-used but that correct replacements are 
always fitted. 
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SECTION 5 
 
 
5) TOOLS 
 

No special tools are required for maintenance purposes. 
 

Normal engineers tools plus spanners to suit the following sizes will be adequate: 
 
- Metric spanners up to and including M36. 

 
 
 
 
 
 
 

 
 

 
SECTION 6 
 
 
9) SPARES 
 

The following spares are recommended: 
 

- ‘T’ Seal (Ref. 10). 
 
- Body Seal (Ref. 14). 
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