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In certain hot-gas apparatus construction, it 
is customary to arrange the heater therefor in 
Such manner that ducts for the working medi 
um as Well as ducts for the medium which is 
in heat-exchanging contact with the working me 
dium are provided in an annular strip present 
in a section through the said heat-exchanger 
normal to the axis of the working chamber of 
the apparatus. In apparatus of this kind the 
Said heater is constituted by a metal zigzag strip. 
Although this form of construction may be used 
if for the object in view use is made of a metal 
Strip which is arranged around the working 
chamber of the engine specially for this pur 
pose and which in its turn is surrounded by the 
engine Wall proper, difficulty arises if the ducts 
must be provided direct in the wall of the en 
gine, which would be advantageous in view of 
saving of material. 
The present invention provides a solution of 

this problem. 
The hot-gas piston apparatus (a hot-gas piston 

engine or a refrigerating engine operating ac 
cording to the reverse hot-gas piston apparatus 
principle) according to the invention, in which 
at least one of the heat-exchangers is realized 
in the above-mentioned manner, has the charac 
teristic that the boundaries of each of the ducts 
present in the heat-exchanger are formed by the 
material of the engine Wall at this area, which 
is subdivided into strips by means of longitudinal 
notches or slots, said strips being alternately bent 
out of the surface of the engine wall and the 
gaps thus formed between the edges of each Strip 
and its adjacent strip, which were initially lo 
cated side by Side, being closed by means of plate 
shaped members. Consequently, in the manufac 
ture of heat-exchangers of this kind at first ax 
ial notches or slots are provided in a Wall, for 
example cylindrical in shape, and Subsequently at 
least a certain number of the metal Strips thus 
formed in the wall are bent so as to be located 
no longer in the planes of the adjacent Strips 
and, finally, the gaps thus formed between the 
edges of the strips are closed by plate-shaped 
members, which are fixed in position on the edges 
of the notches, for example, by a Welding or Sol 
dering operation. 

If, according to one advantageous embodiment 
of the invention, the notches or slots extend over 
the cylindical portion of the Wall of the engine 
as well as over a part of the surface of its head, 
there is the advantage that, owing to the por 
tion of the strip which is derived from the Sur 
face of the cylinder head, the strips which are 
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to be bent out of the surface of the engine wall 
need not be stretched very much to obtain a 
reasonable depth of the ducts to be formed, since 
in this case the depth of the ducts to be formed 

5 is substantially dependent on the distance 
through which the notches extend over the sur 
face of the head. 

In order that the invention may be clearly un 
derstood and readily carried into effect, it will 

10 be described more fully by reference to the ac 
companying drawing. 

Figure 1 is a view in longitudinal section of the 
hot portion of a hot-gas piston apparatus accord 
ing to the invention, which in this case is shown 15 as a hot-gas piston engine. The section is taken 
along Section line f--- on Figure 2. 

Figure 2 is a plan view of the apparatus shown 
in Fig. 1. 

Figure 3 is a Sectional view of a few ducts pres 
20 ent in the heater of the apparatus shown in Fig 

ures 1 and 2, the Section being taken along sec 
tion line III-III on Figure 1. 
In the form of construction shown, a displacer 
is movable in the cylinder 2. The head of the 

25 apparatus is designated by 3. It comprises ducts 
4 through which the medium active in the en 
gine is circulating. 5 denotes the ducts in the 
head through which flow the combustion gases 
of a burner (not shown), which are in heat-ex 

30 changing contact, via the wall of the head, with 
the working medium in the apparatus. The 
Working medium flows from the hot chamber 6 
of the apparatus through the ducts 4, Subsequent 
ly through a regenerator 7, and then to the cold 

35 portion of the apparatus (not shown), and con 
versely. A cylindrical Screen 8 Serves to guide 
the combustion gases of the burner. 

In a section through the heat-exchanger nor 
mal to the axis A-A of the Working chamber 

40 of the apparatus we consequently find (see Fig 
ures 2 and 3) in an annular Strip (whose in 
ternal and external diameters are indicated in 
Figure 2 by d1 and d2 respectively) the ducts 4 
for the working medium and the ducts 5 for the 

45 combustion gases. These ducts are obtained by 
providing, in parallel with the axis A-A, a cer 
tain number of notches or slots of very Small 
width in the head of the apparatus, which ini 
tially had the external boundary C-D-E-F- 

50 G-H-J, Said notches being provided, for ex 
ample, by a Sawing or milling operation. These 
notches or slots extend only the lengths ED, 
GH in the head. By these notches the mate 
rial of the head is Subdivided into a number of 

55 strips. Subsequently, these strips are alternately 
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bent out of the surface of the engine wall, as 
can be seen from Figure 3, in which the strips 
0 and 2 are bent inwardly and the strips 

and 3 have retained their initial positions. 
Owing to the fact that in the construction ShoWn 
in the drawing the notches extend over the 
cylindrical portion of the wall of the engine as 
well as over the surface of its head, the inward 
bending operation, especially in this form of 
construction, does not cause any difficulty in 
view of the fact that the additional length or 
strip necessary to take care of the portion CK 
is supplied by the portion of metal bent down 
wardly from the head portion DE. From Figure 
1 it follows that the boundary of a strip bent 
inwardly extends according to the line C-K- 
E-F. During the bending operation gaps arise 
between two edges of one notch, which edges Were 
initially located side by side. In the form of 
construction shown in Fig. 3 the edge 5 of the 
strip 3 and the edge 6 of the strip 2 were ini 
tially located side by side. Now, according to 
the invention, these gaps are closed by means of 
plate-shaped elements, which may have a sub 
stantially rectangular shape and Which are de 
noted by 7, 8, 9, 20 and 2 in Fig. 3. Said 
elements are connected to the edges of the strips, 
for example, by a soldering or welding Operation. 
We thus obtain in a simple manner a construc 
tion of the head which comprises the ductS re 
quired in it for the two media. 
As a matter of fact, it is alternatively possible 

to give the head in its manufacture the external 
periphery C-K-E-F-G-L-J, Subsequently 
to provide the notches in it, and then alternately 
to press the strips thus formed to the exterior. 
In view of the amounts of material that are to be 
displaced in bending the strips this is even pref 
erable to the first-mentioned method. 
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4. 
What I claim is: 
1. The method of forming a gas passage in the 

cylinder of a hot gas engine, comprising the 
steps of forming two adjacent Spaced axial slots 
in a wall portion of said cylinder to form a Sepa 
rated Strip, pressing the Said strip to a plane dis 
placed from the original plane of the said wall 
portion to thereby Space the edges of Said strip 
from the edges of the adjacent wall portion of 
said cylinder and covering the Spaces thus formed 
between the strip and the body of the engine 
cylinder by attaching a plate-shaped member to 
each of the two edges of the Strip and the ad 
jacent edges of the wall portion, respectively. 

2. The method of forming a plurality of gas 
passages in the cylinder of a hot gas engine 
comprising the steps of forming spaced axial 
Slots in a Wall portion of Said cylinder to form 
Separated strips, pressing alternate StripS to a 
plane displaced from the original plane of the 
Said wall portion to thereby space the edges of 
said displaced strips from the edges of the ad 
jacent alternate Strips and covering the Spaces 
thus formed between adjacent Strips by attach 
ing plate-shaped members to the edges of adja 
cent Strips. 

GERARD JAN HUBERTUS WERMEER. 
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