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Figure 2.  Electron microscope pictures of the lead coated screens that are integrated in the

inhomogeneous matrix of the 2
nd

 stage regenerator.

Figure 1.  Layout of the two-stage PTR. The pulse tubes are located inside the respective regenerators.

Additionally, the 2
nd

 stage pulse tube is placed at the centreline of the 1
st

 stage pulse tube. Therefore, a

ring-shaped space for the 1
st

 stage pulse tube occurs.

Table 1.  Parameters of the lead coated screens used in the 2
nd

 stage regenerator [7].

EXPERIMENTAL SET-UP

We arrange two needle valves at the hot end of each pulse tube to create the valve controlled

active type of phase shifting. It is equivalent to the four valve technology of single stage PTRs [8].

All four needle valves are controlled by the rotary valve which is integrated in the valve unit to-

gether with the accessory equipment for pressure measurement.

The second-stage regenerator is composed of our self-made electroplated lead screen material

[9]. The wide range of lead coated wire diameters at constant mesh number makes it possible to

integrate an inhomogeneous regenerator with stepwise varied porosities from 0.43 to 0.37, see

Table 1 and Fig. 2 [10].

Sample 1 Sample 2 Sample 3

DRIVE MECHANISM AND VALVE UNIT
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Figure 9. Temperature distribution at the outside of the two-stage coldfinger. 

 

CONCLUSIONS 

We demonstrated the coaxial concept of a two-stage PTR, successfully. The intermediate 

thermal contact between the pulse tubes and the respective regenerators are utilized in the 

coldfinger arrangement. The best cooling performance was determined by integrating 1340 

screens in the 1
st

 stage regenerator. The PTR achieved a no load temperature of 6.5 K and 

provided a cooling capacity of 2 W @ 9.5 K.  Further studies concerning the internal losses in 

combination with the valve timing procedure are necessary. 
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