
General Purpose Cars 



GP Car Products 



            Discussion Topics 

 Pressure Relief Valves 
– Internal 

– External 

 Bottom Outlet Valves 
– Ball Valve 

– Plug Style 

 Vacuum Relief Valves 

 Rupture Disc Devices 

 Gaging Devices 
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Pressure Relief Valves 



Products typically shipped in General Purpose Cars using 
internal Pressure Relief Valves. 
(a.k.a. PRVs) 

– Ethanol 
– Vegetable Oil 
– Corn Syrup 
– Sulfur 
– Asphalt 

Internal Style Pressure Relief Valves 



 Design 
– Springs are Internal to the tank. 

– Guided & Non Guided Springs 
– Non Guided are Actually Nozzle Guided 

• Metal to Metal and ‘O’-Ring Seals 

• Typically Uncoated Springs 

• Flow Capacity 

• Applications 

 Operating Principals  

– Set Pressure (i.e. 75 psig) 

– Start to Discharge (min. 72 psig, max. 78 psig) 

– Vapor Tight Pressure (60 psig) 
 



Pressure Relief Valves 





PRV Critical Sealing Surface 



PRV Critical Sealing Surface 



PRV Critical Sealing Surface 



New Flow Requirements  

 New requirements for hazardous commodities transported in 
general purpose railcars 

– Ethanol and Crude Oil are the largest commodities affected 

 Current regulation is leading to a minimum of 27,000 scfm of 
relieving capability for the pressure relief valve at a lower set 
pressure, 75 psi 

  Valves will no longer be applied to flues outside of the 
protective housing 

– All new cars will have the PRV in the protective housing 

 Valves may or may not have a flue going up to the protective 
housing cover 
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Hi-Flow Internal Style Valve 
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Products typically shipped in General Purpose Cars 
using external Pressure Relief Valves  
(a.k.a. PRVs) 

 
– Caustic 
– HCL 
– Sulfuric Acid 
– Hydrogen Peroxide 

External Style Pressure Relief Valves 
 





General Principals 

 Design 

– Springs are external to the tank above valve seat 

– Metal to Metal and ‘O’-Ring Seals 

– Combination Devices 

– High and Low Pressure Designs 

 Operating Principals 

– Set Pressure (i.e. 75 psig) 

– Start to Discharge (min. 72 psig, max. 78 psig) 

– Vapor Tight Pressure 

 



External PRV Stem and Plug 



Combination External PRV 



External Pressure Relief Valve 



HCL Pressure Relief Valves 

 A-14167-KY and A-14167-3KY 

 
– All Wetted Parts are PVDF 

– Stainless Body 

– Teflon Coated 

– Are being used to replace safety 
vents 



 

Bottom Outlet Valves 

(a.k.a. BOVs) 







Bottom Outlet Ball Valves 



Advantages 

• Quarter turn operation 

• Universally compatible 

seats 

• Adjustable packing 

• DuraSteel Seats 

• Highest flow capacity  

ball valve on the market 

• Well accepted by 

shippers 

• Operator familiarity 

• Midland field service  

and support 

Disadvantages 

• Higher installed costs 

• Heavier installed weight 

• Sensitive to debris and 

fouling of seats 

• Sensitive to cold 

temperatures 

• Not retrofittable to plug 

valve at later date 

 

Bottom Outlet Ball Valves 



Ball Valve Cut-A-Way 



Ball Valve Sealing  



Ball Valve Stem Seal 



Bottom Outlet Plug Valves 









Plug Style Bottom Outlet Valves 

 Seating Principal 
– O-Rings Compressed by Cam (Spring Loaded) 

– Multiple Seals to Atmosphere 

– Stem Sealing 

• Live Loaded Stem Seal 

• Non-Adjustable 

• Not Exposed to Product with Valve in Closed Position 



Plug Style Bottom Outlet Valves 

 Common Problems with Plug Style Bottom Outlet Valves 
– Incompatible O-Rings for Lading 

– Contamination or Debris on Seating Area 

– Corrosion of Seating Area 

– Open Valve with Product Hardened in Valve 



Vacuum Relief Valves 



Vacuum Relief Valves (VRVs) 





Current Vacuum Relief Valve Designs 

 Design 
– Quad Ring Sealing 

– Step vs. No Step Designs 

 Operating Principals 
– Vacuum Relief 

– Set Pressures 

– Positive Pressure Sealing 

Vacuum Relief Valves 



Current Vacuum Relief Valve Designs 

 Common Problems with Vacuum Relief Valves 
– Incompatible O-Rings to the Lading 

– Damage from Use as Foot Valve 

– Corrosion on seating Areas 

– Contamination of Seats & seals with Debris 

Vacuum Relief Valves 



Current Vacuum Relief Valve Design 



Baffle to prevent 

splashing of product 

onto the poppet. 

Filter & cap 

designed to prevent 

ingress of debris 

into the valve 

Poppet moved to top of 

valve to prevent 

contact with liquid 

product. 

Disk-type seal 

“captured” in poppet 

assembly. 

Stem is guided at 2 

points for stability. 

New Vacuum Relief Valve Design 

Alternate Screen 

Models for retrofit and new applications 



Rupture Disc Holders 

Rupture Disc Devices 





 
Gaging 



     B-612 Magnetic Gaging Device 



Magnetic Gauge on a general Purpose cars. 



B-612 Magnetic Gaging Device 

 Operating Principal 

– Magnet on Rod Engages Magnet inside Float 

– Float Rises and Lift Rod 

– Specific Gravity Dictates Scale on Rod 

– Custom for Each Car Built 

 Common Problems with Magnetic Gaging Devices 

– Incorrect Rod for Lading 

– Broken Rod 
 



OUR COMMON GOAL ! 

 NAR’s 


