
Proposed “CSD” (Chamber Separator Disc) concept to replace Delay Plug 

Description and Operation 

The CSD is a direct replacement for the Delay Plug, resulting in no (or minimal) changes to the overall 

dual-phase motor design. The CSD consists of a high strength polymer disc (e.g. Delrin or polycarbonate) 

structurally capable of withstanding the full chamber pressure of the first phase burn, thereby providing 

serving as an isolation barrier between chambers. In this regard the CSD serves the same function of the 

Delay Plug.  

The operation of the CSD differs, however, at first phase burnout. Instead of burning away to open the 

forward chamber, the CSD remains intact. However, it is fitted with a tapered blow-out plug. Shortly 

after ignition of the 2nd phase, the tapered plug blows out, allowing combustion gases to begin to flow 

into the aft chamber. Note that the tapered plug is sized to travel freely through the nozzle throat, 

thereby being allowed to be blown out of the motor without causing blockage. As the hot, high velocity 

gases flow through the opening in the CSD, the opening rapidly erodes, growing is size to minimize 

restriction of the flow. It is expected that the PDS would erode away completely within a very short 

time. Note that the PSD is not intended to “fracture”, as this could result in nozzle blockage. Erosion is 

the safer means of breaching the barrier between chambers.  

Figure1 shows the basic CSD concept, Figures 2-4 show variations of the design. Figure 5 shows the 

principle of how the CSD is intended to operate. 

 

Advantages over Pyrotechnic Delay Plug: 

1. Lighter weight 

2. Simpler to fabricate 

3. Does not produce heating of the aft chamber during coast 

4. No need to match design coast to time delay (ie. thickness) 

5. No concerns about combustion stability/extinguishing 

6. Tapered Plug provides a pressure relief for Forward Chamber (enhanced safety during handling) 

 

  



 

Figure 1 – basic CSD concept 



 

Figure 2 – Variation of CSD concept with larger blow-out plug 



 

Figure 3 – Concept of optimizing CSD 



 

Figure 4 – CSD with thinner disc 

 



 

Figure 5 – CSD principle of operation 

 



 

 

 


