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The invention relates to a method of making a heat 
regenerator which may be successfully employed par 
ticularly in hot-gas reciprocating machines. The term 
"hot-gas reciprocating machine' is to be understood to 
mean herein a hot-gas engine, a refrigerator and a heat 
pump, the latter two operating on the reversed hot-gas 
engine principle. 

It is known that these regenerators can be manufactured 
in various ways. In one method that has been employed 
these few years a wire bent along zigzag lines is wound helically. 

Afterwards it has been found, however, that the ho 
mogeneity of the regenerator must fulfil very severe re 
quirements. Regenerators having a very satisfactory 
homogeneity may be manufactured by Supplying tape 
or wire material, having a hydraulic diameter of less 
than 50p, to a space, for example by spraying it in 
pieces into the space. Thus a chaotic wire mass is 
formed on the bottom of the space, this mass being 
found to have a very high degree of homogeneity, the 
regenerators thus manufactured have a high useful effect. 
The invention now has for its object to manufacture 

a regenerator which also has a very satisfactory homog 
eneity by a different method. In accordance with the 
invention the wall of the space rotates during the spray 
ing operation, the space being rotated during or after 
the supply of wire with such a speed that the layer 
formed during the supply on the wall attains the desired 
filling factor. In this case a large number of short wire 
pieces may be supplied to the space or, as an alternative, 
a comparatively small number of long wire pieces, for 
example of a few meters or more, may be supplied. 
With the method according to the invention in con 

tradistinction to the known method, the layer formed 
does not lie on the bottom, but it engages the rotating 
side wall, whilst, owing to the centrifugal force, the 
layer is compressed against the wall. Particularly for 
the manufacture of a regenerator having a height of 
more 1 cm. it will at any rate be desirable for the posi 
tion where the tape or wire material is supplied to the 
space to be moved, in accordance with a further aspect 
of the invention, in the direction of the axis of rotation 
of the wall relatively to this wall. In this case the supply 
position may be displaced or the wall itself may be 
displaced in the direction of the axis of rotation. 
With one embodiment of the invention the speed of 

rotation during or after the supply of the material is 
so high that the layer attains a filling factor which is at 
least equal to the filling factor required for the regener 
ator. This filling factor lies, as a rule, between 3 and 
30%. As a rule, the layer obtained in this embodiment 
does therefore not require a subsequent compression by 
means of special tools to obtain the desired filling factor, 
which is required in the known method. 

According to a further method the wire material is 
supplied to the space which is to contain finally the re 
generator. 

Although the space into which the wire material is 
introduced may have various shapes, it will, as a rule, 
be desirable to have a cylindrical wall. Especially in 
this case a further method may be carried out. In this 
embodiment of the invention the wall is rotated, during 
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or after the introduction of the wire material, at a high 
er speed than is required for the desirable filling factor 
of the regenerator: during this rotation a second wall is 
introduced inside the first one, so that an annular space 
is formed between the two walls, which space is em 
ployed as the regenerator space, the quantity of the 
material supplied being such that, when the rotation is 
stopped, the regenerator has the desired filling factor. 
The device for carrying out the aforesaid method 

has the feature that it is provided with means to form the 
space, into which the wire or tape material is to be in 
troduced and with means to rotate this space with such 
a high speed that the wire or tape material supplied 
bears on the wall of the space, means being furthermore 
provided to supply wire or tape material to the interior 
of the drum. 

According to a further aspect of the invention the 
means for supplying the wire material can be displaced 
in the drum in the direction of the axis of rotation of 
this drum. 
The invention will be described more fully with ref 

erence to one embodiment. 
FIG. 1 shows diagrammatically a system by means 

of which a regenerator as described above can be manu 
factured and 
FIGS. 2 and 3 show the housing of a regenerator, 

in which an inner wall is provided subsequent to the 
supply of the wire or tape material. 

FIG. 2 shows the condition of the regenerator filler 
during the rotation and 

FIG. 3 shows the condition after the rotation has 
been stopped. 
The system shown in FIG. 1 has a cylindrical con 

tainer 1, which is adapted to rotate in a journal 2 and 
which is supported in a thrust bearing 3. The container 
may accommodate the head 4 of a hot-gas reciprocat 

ing machine, for example a cold-gas refrigerator, this 
head having an inner wall 4A and having already, if 
desired, vanes 5 for the freezer. This head constitutes 
at the same time the outer wall of the regenerator hous 
ing. This regenerator consists of a large quantity of 
wire material, for example, copper wire having a hy 
draulic diameter of less than 50p. This copper wire 
6 is stored on a reel 7 and is fed by means of a roller 8 
and a spraying device 9 to a cutting device 10, where 
small pieces are cut from the wire. The length of these 
pieces is, as a rule, preferably smaller than 10 cms, and 
larger than 2 mms. The cutting device 6 consists of 
a housing is with an aperture 2 for the supply of the 
wire 6 and of a knife holder 13, having a plurality of 
knives 14. The knife holder 13 is rotatable by means 
of a pulley 15. The cutting device 10 furthermore com 
prises a funnel-shaped outlet duct 16, which is arranged 
over a funnel-shaped duct 17, which communicates with 
the supply device i8 for the supply of the wire pieces 
to the housing of the regenerator. This supply device 
consist of a duct 19, having a channel 20 tapering up 
wards and merging at the lower end in a plurality of 
axial channels 21. With the aid of a pulley 23 the de 
vice is adapted to rotate in a frame 22, whilst the de 
vice and the frame are adapted to move up and down. 
To this end the frame 22 is secured to a rod 24, the 
lower end of which bears on a spring 25 secured in a 
holder 26. The holder 26 is secured to the container 
1. At the top end the rod 24 has a piston 27, which 
is adapted to move up and down in a cylinder 28. The 
cylinder 2S has supply channels 29 and 30 at the top 
and the bottom respectively for the supply of medium 
subjected to pressure. Via a three-way cock 31 these 
supply channels communicate with a common supply 
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duct 32. The channels 29 and 30 include reducing de 
vices 33 and 34 respectively. 
The container i is adapted to be rotated with the aid 

of a pulley 35. The roller 8 also has a pulley 36 to rotate 
this roller. The pulleys 15, 23, 35, and 36 are adapted 
to be driven from a shaft 37, which is provided to this 
end with pulleys 38, 39, 48 and 41; this shaft has further 
more a pulley 42, by means of which it can be driven by 
a motor (not shown). 
The system operates as follows. The container with 

the head 4 and the supply device 18 are rotated; by a 
suitable choice of the sizes of the pulleys 35, 4 and 23, 
40 there is a difference in speed between the container 
and the supply device i8 for the wire material. The wire 
6, provided on the reel 7, is fed by the rotation of the 
roller 8 and the air supply of the spraying device 9 
through the aperture 12 of the cutting device it. During 
the rotation of the holder 23 the knives 4 cut off pieces 
of wire, which enter the supply device 18 through the fun 
nels 16 and 17. Since the Supply device 18 rotates, the 
pieces of wire could be accumulated on the inner wall of 
the duct 20. However, this inner wall is slightly conical, 
so that the wire pieces are yet transported downwardly. 
Via the axial channels 25 the wire pieces emerge from 
the device and are swung against the wall 4A of the hous 
ing 4: owing to the centrifugal force they bear on the 
wall. 
Owing to an alternate supply of a compressed medium, 

for example a liquid or a gas over and below the piston 
27, the supply device 18 is moved up and down regularly 
in the direction of the axis of rotation of the wall 4A, so 
that on the wall 4A of the housing 4 a uniform layer is 
formed. The speed of the piston 28 can be controlled by 
the adjustment of the reducing devices 33 and 34. 
The filling factor of the regenerator may be deter 

mined by the speed of rotation of the container . If 
the regenerator housing is to be provided with an inner 
wall, this may, for example, be performed during the 
rotation. In this case, of course, the supply device for 
the wire pieces must be removed temporarily. 

FIG. 2 shows the housing of the regenerator, in which 
an inner wall 43 is provided. Owing to the rapid rotation 
of the housing there is a certain amount of opening 44 be 
tween the wall 43 and the regenerator filler. When the 
speed of rotation is reduced, the regenerator filler expands 
and fills out the complete space between the inner wall 
and the outer wall, as is shown in FIG. 3. Instead of 
using short pieces of wire, use may be made of a plurality 
of long pieces of wire for the regenerator. In this case 
the cutting device AC may be omitted and the spraying 
device 9 is capable of feeding the wire directly to the 
supply device 18. 
The wire or the wire pieces are supplied from the Sup 

ply device 18 to the wall 4A, in the embodiment shown, 
by means of the centrifugal force produced by the rota 
tion of the supply device. However, as an alternative, 
the wire or the wire pieces may be blown from the sup 
ply device to the wali 4A: in this case the spraying de 
vice 9 can provide the required compressed air. In this 
case, it is of course, desirable to provide a closure be 
tween the funnels 16 and 17. 

In the embodiment shown the piston 25 is displaced 
with the aid of a medium subjected to pressure: as an 
alternative, however, the displacement may be obtained 
by purely mechanical agency, for example with the use of 
a heart-shaped cam disc, on which bears the rod 24. 
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The desired filling factor of the regenerator may be 

attained by rotating the housing during the supply of the 
wire material with such a speed that the filler is com 
pressed by the centrifugal force until this factor is ob 
tained. As a matter of course the speed of rotation may 
be compartively low during the supply, so that in this 
period the required filling factor is not attained, the speed 
of rotation being increased after the supply of the wire 
material until the required filling factor is attained: the 
speed of rotation may even be increased beyond this 
value, as is described above, the filling factor of the wire 
material being attained after the speed of rotation has 
been reduced. 
What is claimed is: 
1. A method of manufacturing a heat regenerator pro 

vided with regenerator material constituted of metal wire 
or tape comprising filling the wall of the heat regenerator 
housing with a layer of resilient wire particles by simul 
taneously rotating the resilient wire particle supply device 
at a rate of speed sufficient to deposit a layer of resilient 
wire particles on said wall of said heat regenerator hous 
ing and rotating said housing at such a speed of rotation 
that the required centrifugal force is developed to pro 
vide not only the desired filling factor of the resilient wire 
particles but to insure the compression thereof, furnish 
ing regenerator material in strip form, cutting said re 
generator material into relatively small pieces and sup 
plying the same to said supply device, inserting an annulus 
member within said compressed resilient wire particles 
while said housing is being rotated, and thereafter termi 
nating the rotation of said housing whereby said resilient 
wire particles will expand and secure said annulus mem 
ber within said housing. 

2. A method of manufacturing a heat regenerator pro 
vided with regenerator material constituted of metal wire 
or tape comprising filling the wall of the heat exchanger 
housing with a layer of resilient wire particles by simul 
taneously rotating the resilient wire particle supply de 
vice at a rate of speed sufficient to deposit a layer of re 
silient wire particles on said wall of said heat regenerator 
housing and rotating said housing at a rate of speed 
Sufficient to develop the required centrifugal force not 
only to provide the desired filling factor of the resilient 
wire particles but to insure the compression thereof, in 
serting an annullus member within said compressed re 
silient wire particles while said housing is being rotated, 
and thereafter terminating the rotation of said housing 
whereby said resilient wire particles will expand and se 
cure said annulus member within said housing. 

3. A method of manufacturing a heat regenerator as 
claimed in claim 2 comprising further translating said 
supply device while said supply device is being rotated at 
least partly within said heat regenerator housing whereby 
a layer of regenerator material is deposited on said re 
generator housing by means of centrifugal force. 
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