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2 Claims. (Cl. 16S-l0) 

ABSTRACT 0F THE DISCLOSURE 

A regenerator for use in devices operating at very low 
temperatures and having a helical wound slotted strip 
Iwith ribs thereon to form narrow ducts located perpen 
dicular to the plane of t-he slots in the strip. 

The invention relates to a regenerator comp-rising la 
housing with one or more filling masses arranged therein 
under pretension which ñlling masses are formed by a 
wound strip of a perforated material. 

IThis known regenerator has the advantage that be 
tween the various flow ducts in the regenerator, trans 
verse exchange .of medium is possible. A further ad 
vantage is that as a result of the perfor-ations the heat 
conductivity of the strip of material in the direction of 
llow of the regenerator is reduced. 
A drawback of ‘this known construction, however, is 

that adjacent turns of the filling mass will become to en 
gage one another, as a result of which the heat trans 
mitting surface is reduced. This draw-back is more promi 
nent Aaccording as the material of the strip is softer. 

Regenerators which have to operate in the very low 
temperature range must have a filling mass which is 
manufactured from a material which has a comparatively 
high specific heat at the said low temperatures. The ma 
terials which are to be considered for the said purpose 
are all rather soft. In addition, the said regenerators must 
have a very high space factor, it being required for the 
material to be distributed as evenly as possible to ensure 
a large heat transmitting surface. 
The regenerator accord-ing to the invention meets all 

the said requirements and is characterized in that the ma 
terial from which the strip is manufactured, has a high 
specific heat at very low temperatures, the strip being 
provided with ribs extending at right angles to the longi 
tudinal direction of the strip. The ribs ensure that also in 
'the case of a 4taut winding, the successive turns do not en 
gage one another. As a result of this a particularly evenly 
distributed filling mass is obtained. In a further preferred 
embodiment of the regenerator according to the inven 
tion, the material of the strip is lead. 

According to a further favourable embodiment of the 
device according to the invention, the strip h-as »a thick 
ness of approximately 100,11. (100 microns) and the ribs 
have a height of at most 50p., the perforations being 
`formed by slots which are arranged in rows extending in 
parallel with one another and in the longitudinal direc 
tion of the strip, the mu-tual distance between the rows 
being approximately 200;». and the width of the slots 
being in the order of magnitude of 50p.. 
The slots enable the medium, which in the regenerator 

according to the invention flows in narrow ducts between 
two turns and two ribs, to ñovv from one duct into the 
other duct. As a result of the above dimensions a re 
generator has been ,obtained with a very evenly finely 
distributed lilling mass, a large heat-transmitting surface 
and a high space factor of approximately 80 to 90%. 
The present regenerator may be manufactured accord 
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2 
ing to the invention by tirst rolling a strip of material 'by 
tmeans of a first shaped rolling device so that a number 
of recesses arranged in parallel rows is formed the bot 
tom of which has a smaller thickness than the strip, the 
strip then being subjected to an etch-ing treatment by which 
a layer of material is removed of which the thickness at 
least corresponds to the thickness of the bottom of the 
recesses, the strip then being passed through a second 
'shaped rolling dev-ice which provides the strip with ribs. 

According to the invention, before subjecting the strip 
of material to the etching treatment it may be provided 
on one «side with a coating layer which is not attacked by 
the etching agent. This results in a .saving of material be 
cause in this case a layer of material is etched away only 
:on one si‘de. 
A device for performing the said method comprising la 

lirst shaped rolling device which is constructed from a 
number of plates o'f a harder material yand a number of 
plates of a harder material which are alternately arranged 
on a shìaft, the radius of the softer plates being smaller 
than the radius of the harder plat-es by substantially the 
|thickness of the strip, the harder plates being prov-ided 
with recesses at regular distances .and the device compris 
ing an etching bath and a second shaped rolling device 
for providing ribs in the strip of material. 

`In this oase the harder plates of the tirs-t shaped roll 
ing device :have a thickness in the order of magnitude of 
50p, and the softer plates have a thickness of .approxi 
mately 200a, the plates, after having been arranged on 
‘the shaft, being turned-off and provided with axial 
notches, the assembly being the subjected to an etching 
treatment or an electro-lytic treatment so that the difier 
en'ce in diameter between the harder plates and the softer 
plates is substantially t-wice the thickness of the strip of 
material to be processed. As a result of this it is reached, 
that during the provision of the recesses, the strip of ma 
te'rilal is readily forced against the base plate. According to 
the invention, the material for »the harder plates is steel 
l‘and that for the softer plates is copper. 

In order that the invention may readily be carried into 
effect, it will now be described in greater detail, by way 
of example, with reference to the accompanying draw 
ing, in which: 
FIGURES la, lb and 1c diagrammatically show three 

yperpendicular cross-sectional views of I‘a strip of material 
suitable to be rolled to a regenerator filling mass. 
lFIGURES 2a and 2b diagrammatically show a plan 

view .and a cross-‘sectional view respectively of a regen 
erator lilling mass consist-ing of a coil strip of material 
as shown in FIGURE l. 
|FIGURE 3 di‘agramfmatically shows a shaped rolling 

device `for providing recesses in a strip of material. 
FIGURE 4 diagrammatically shows a side elevation of 

a plate of the shaped rolling device shown in FIGURE 3. 
lReferring now to FIGURE 1, reference numeral 1 de 

notes a strip of a material which at very low tempera 
tures still has 4a comparatively high speciti‘c heat, Ifor ex 
ample, lead. The strip 1 is provided with a number of 
slots 2, which are arranged in rows. The strip further 
comprises a number of ribs 3. In a practical embodiment 
of the strip the thickness is 100e while the ribs have a 
height of 40a. The slots 2 have a width of 50a, while the 
distance between the rows of slots is ZOO/r» After w-ind 
ing the strip on a core 4, a particularly even and ñnely 
distributed filling material with a very high space factor 
is obtained with these dimensions. The coiled strip is 
diagramtmatically shown in FIGURE 2. From this figure 
is appears that the successive turns are kept spaced by the 
ribs 3. As a result of this, narrow ducts 5 are created 
between the turns and each pair of ribs. In this type of 
regenerator it is of great importance that the medium can 
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flow trom one duct into the other duct. Tfhis ñow is pos 
sible in the filling mass according to the invention as a 
resultof the slots 2. In addition, the slots 2 restrict the 
thermal conductivity of the strip in the direction of flow. 
In this manner an extremely readily operating regen 
erator for operating at very low temperatuers is obtained. 
Asa result of the very small dimensions, the provision 

of the slots is particularly diñ‘icult. This is done by ñrst 
passing the strip through a shaped rolling device which 
provides recesses in the strip. The bottoms of the recesses 
are then removed by etching. 
The shaped rolling device for providing the recesses is 

fdiagrammatically shown in FIGURE 3. This shaped roll 
ing device comprises a shaft 6 on which a number of 
plates 7 and 8 are alternately arranged. The plates 7 are 
manufactured from copper and have a thickness which 
corresponds to the distance between the rows of slots. 
The pla-tes S are manufactured iîrom steel and have a 
thickness which corresponds :to the width of the slots. 
The plates 7 and 8, after lhaving been provided on the 
shaft 6, a-re turned-01T so that they have the same diam 
eter. Slots are then provided at regular distances in the 
plates 7 and 8 as is shown in FIGURE 4 for ̀ one plate 8. 
The coiled strip is then dipped in an etching bath. The 

etching agent will attack the plates 7 of copper more 
rapidly than the steel plates 8. After some time, the plates 
7 have a diameter which is smaller than the diameter of 
the plate 8 by twice the thickness of the strip 1. In this 
comparatively simple manner a shaped rolling device is 
obtained with which recesses of the desired smlall dimen 
sions can be provided in the strip. 

T'he ribs 3 can be provided on the strip by means of a 
suitably shaped roll-ing device. 
The invention provides a regenerator which operates 

yreadily in the l‘ow temperature range, as well as a method 
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of and a device for manufacturing the said regenerator. 
What is claimed is: 
`1. A regenerator having a medium tlow therethrough 

comprising a housing, a ñlling mass in said housing con 
sti‘tuted lof a helically ywound strip having spaced slots 
therein, said Wound strip being of a material having a 
'high specific heat at relatively low temperatures, said 
s‘trip of material being provided with ribs extending at 
right angles to the longitudinal direction of said strip 
whereby narrow ducts are formed parallel to the longi 
`tudina‘l >axis of said wound strip, said slots and ducts be 
ing substantially perpendicular to each other, and the 
medium flow through said slots being perpendicular to 
the medium ñow through said narrow ducts, said strip 
‘having a thickness of approximately 100g, the ribs hav 
ing a height of at most 50M, said slots being arranged in 
substantially parallel rows and extending in the direction 
'of the lonigtudinal axis of said strip, the distance ‘between ~ 
adjacent rows being a‘b‘out 200,11. and the width of each of 
said slots being about 50a. 

2. A regenerator as ‘claimed in cla-im 1 wherein said 
I‘helical‘ly wound strip is lead. 
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