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6 and the spaces between leaves 7 of heat 
exchanger 8 to the chamber above shifter 
piston 2. It is then expanded in the cham 
ber above piston 2 by downward movement 
of both piston 1 and piston 2. Finally it is 
transferred back again at the lower pressure 
to the chamber between piston 1 and piston 
2 through heat exchanger 8, regenerator 
6 and heat exchanger 5. In this way, heat 
is discharged from the system by heat ex 
changer 5 and heat may be abstracted from 
any desired fluid by heat exchanger 8. A 
difference of temperature is established be 
tween the two heat exchangers and conse 
quently between the upper and lower ends 
of regenerator 6. - 
The machine illustrated in Figure 1 

has two cylinders and it will be understood 
that both cylinders are similarly constructed. 

Regenerator 6 comprises an inner cylin 
drical wall 9 of heat-insulating material, 
such as bakelite and an outer cylindrical 
wall 10 also of heat-insulating material. An 
annular space is formed between the two 
walls. Walls 9 and 10 rest at their lower 
ends on the heat exchanger 5 and support at 
their upper ends heat exchanger 8. Wall 9 
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serves also as a portion of the cylinder wall 
inside of which piston 2 reciprocates. It is 
thus seen that the regenerator acts to in 
sulate the hot end of the machine from the 
cold end while at the same time acting as a 
regenerator for the mediating fluid. 
? Figures 2 and 3, one embodiment of 

my invention is shown as consisting of a 
plurality of thin metal ribbons 11, wound 
spirally on wall 9, each turn being immedi 
ately over another but separated therefrom 
by narrow spacers 12, of insulating material, 
such as paper. Spacers 12 are arranged 
about the circumference at intervals, suffi ciently close to keep the strips in position, 
and extend the full length of the regenerator. 
Each of the metallic ribbons 11 coin prises 
a coil of several wraps around cylinder 9 
and each coil is separated, in the direction 
of flow of the mediating air, from the ad 
jacent coils so to be heat-insulated therefrom. 
As any one coil is at approximately the same 
temperature at all points, it is important 
to subdivide the length of the regenerator 
into as many coils and insulating spaces as 
wili produce a relatively smooth temperature 
gradient between the two ends. In regen 
erators I have constructed, which have given 
excellent results, there have been nineteen 
coils each having thirty turns of brass rib 
bcn one-eighth of an inch wide by two 
thousandths of an inch thick, the spacers 

aper one-six f'artinth of 
an inch wide by six-thousandths in inch 
thick, and the length-wise separation of the 
coils being eight-thousandths of an inch. 
The outside diameter of the coils of 

strips 11 is such that outer, cylinder 10 will 
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just slip over them. As the mediating air 
passes back and forth through the narrow 
spaces between turns it readily gives up or 
absorbs heat from the strips, while at the 
same time there is a small volume of air 
contained in the regenerator and a minimum 
of length-wise conduction of heat. 

in Figures 4 and 5, illustrate another 
embodiment of my invention. The thin 
metal strips 11 are wound spirally about 
the cylinder 9 and each turn is spaced from 
the previous turn by corrugated metallic 
strips 13, the corrugations of which extend 
in the direction of flow of the mediating air. 
Therefore, each coil consists of a number of 
alternate layers of flat metal and corrugated 
metal strips wound together on cylinder 9. 
Each coil is separated from the next by an air 
space so that they will be in heat-insulating 
relation to each other. The number of coils 
and their spacing is determined by the heat, 
capacity required and the consideration of 
length-wise heat conduction between the two 
ends of the regenerator. 
Broadly my invention comprises a regen 

erator having a number of sections, each 
consisting of a plurality of spaced metal 
leaves presenting an extended surface to the 
mediating air and disposed within a body 
of heat-insulating material in the path of 
the mediating air; each section being heat 
insulated from the adjacent sections. It is 
apparent that numerous forms of construe 
tion may be employed without departing 
from the scope of the invention as disclosed 
in connection with the embodiments illus 
trated, 

? claim --- 
1. A closed cycle refrigerating system op 

erating with gaseous mediating fluid, com 
prising in combination a plurality of heat 
absorbing, and delivering units, arranged 
successively in the path of the mediating 
gas and in non-conductive relation to each 
ather, means for insulating said units from 
the outside environment, and means for 
c?t?Sing the mediating gas to move past Said 
units in succession. 

2. In a refrigerating machine, a regenera 
tor comprising a body of heat-insulating 
material, a plurality of sections having ca 
pacity for absorbing and giving up heat, ar 
ranged one after another within said body 
of heat-insulating material and forming a 
portion of the path of the mediating gas, 
each of said sections being heat-insulated from the adjacent section. 

3. In a refrigerating machine, a regenera 
tor comprising inner and outer circular 
walls of heat-insulating material having an 
annular space between them to form a, por 
tion of the path of the mediating gas, a plu 
rality of sections having capacity for ab 
sorbing and giving up heat, arranged with 
in the annular space one afte another buik 
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heat-insulated from each other, said sections each presenting a large surface to the medi 
ating gas and having a plurality of narrow 
spaces for the passage of the gas. 

4. In an air refrigerating machine, a re 
generator comprising inner and outer cir 
cular walls of heat-insulating material hav 
ing an annular space between them to form 
a portion of the path of the mediating air, 
and a plurality of spirally wound metallic 
ribbons in said annular space having their 
layers spaced from each other to form air 
spaces between layers, said metallic ribbons 
being heat-insulated from each other. 

5. In an air refrigerating machine, a re 
generator comprising a chamber having 
walls of heat-insulating material and form 
ing a portion of the path of the mediating 
air, and a plurality of sections each consist 
ing of metallic ribbons in closely spaced re 
lation to each other and arranged in the 
path of the mediating air to subdivide the 
air flow into a plurality of substantially 
equal small parts, said sections being sep 
arated so as to maintain them in heat-insu 
lated relation to each other. 

6. An air refrigerating machine compris 
ing a compression piston and a shifter pis 

ton, inner and outer concentric circular 
walls of heat-insulating material, the inner 
wall forming a portion of the wall of the 
cylinder in which said pistons reciprocate, 
and the annular space between said two 
walls forming a portion of the path of the 
mediating air, and a plurality of heat ab 
sorbing and delivering units disposed in 
heat-insulated relation to each other within 
the said annular space. 

7. An air refrigerating machine compris 
ing a compression piston and a shifter pis 
rton, inner and outer concentric circular 
walls of heat-insulating material, the inner 
wall forming a portion of the wall of the 
cylinder in which said pistons reciprocate, 
and the annular space between said two 
walls forming a portion of the path of the 
mediating air, and a plurality of coils of 
metallic ribbons spirally wound on said in 
ner wall in spaced relation to each other, the 
layers of each of said coils being spaced 
from each other by, a plurality of circum ferentially spaced strips of heat-insulating 
material extending along elements of the 
cylinder. 
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