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4 Claims. 
This invention has to do with refrigerating 

apparatus and is concerned primarily with that 
type of evaporating system which is now known 
in the art as a dry expansion unit. 

lowermost point in certain parts of the System 
is rendered effective and enhanced by the actio 
of the compressor. ... " 

More in detail this invention has in view the 5 At the present time in eertain fields, such as provision of a dry expansion unit of the charac- 5 
ice cream manufacturing, the use of dry expan- ter above described which is characterized as in 
sion units as the evaporating system within re- cluding a pair of spaced plates which carry con 
frigerating cabinets is becoming more and more duits through which the refrigerating medium 
widespread, and the present invention is made is designed to pass. The conduits on each of 

10 following this trend. While the instant inven- these spaced plates are connected at their upper 10 
tion is hereinafter illustrated and described as end by a manifold, and also at the bottom by a 
employed in conjunction with a refrigerating manifold. The upper manifold is connected to 
cabinet such as used by ice cream manufacturers, the expansion valve which admits the medium 
it is to be understood that the invention com- in its changed form to the system, while the 
prehends a wider use thereof as it can be used lower manifold is connected to a series of con 
in the manufacturing, transporting, storing, dis-, duits carried by a central panel and which ex 
pensing and serving of food, including beverages, tend to the outlet and the condensing unit. 
ice cream, confectionery and also such goods as A further object of this invention is to pro 
flowers. The dry expansion unit of this system wide a dry expansion unit of the character above 

20 may also be used with air conditioning appara- described in which the conduits of the spaced 20 
tus, and, in fact, any place where refrigeration plates, together with their manifolds, are ar 
is required. ranged to provide a steady decline for the pas 
A dry expansion unit of the type with which Sage of the refrigerating medium under gravity 

this invention is concerned is characterized as action and the effect of a compressor to the 
25 providing for the circulation of a refrigerating lowest point of the System, and in a similar 25 

medium in a gaseous state throughout the sys- manner the conduits of the central panel are 
tem of the unit. As this gaseous medium circu- arranged to provide a steady upward incline. 
lates it expands, and thus draws heat from the From the foregoing it is apparent that the 
surrounding atmosphere and structure. Includ- refrigerating medium passes downwardly through 

30 ed in the cycle of circulation is a compressor the conduits of the two outer plates at the same 30 
which returns expanded gas to a liquid form, time, and is returned upwardly through the con but prior to introduction into the system proper duits of the central panel. - 
of the unit an expansion valve is employed to With this arrangement uniformity in the tem 
change the refrigerating medium in its liquid perature within the cabinet is assured, and at . 

35 form to a spray or mist. the same time collection of oil, which is inevi. 35 
The invention has in view, as its foremost ob- tably present in systems of this tipe because of jective, the provision of a dry expansion unit coming from the compressor, is precluded from 

of the character above described which is de- interfering with the circulation of the refriger signed to operate with a maximum efficiency ating medium. The only place where this oil 
40 under a minimum use of power, and which will may collect is at the lowermost point of the sys- 40 

be effective to maintain the refrigerating cabi- tem, and when the compressor is shut off col 
net in which it is used at a uniform temperature lection at this point does not interfere with cir 
therethroughout. - culation, and when the compressor is turned on. 
In attaining this objective this invention has the oil is immediately returned thereto. Thus 

45 in view a system of the unit which is character- the various conduits making up the system re- 45 ized by the introduction of the refrigerating me- main unobstructed. A 
dium as a mist or spray, at the uppermost point The system above described presents a fur 
of the system from which the medium flows un- ther advantage of eliminating the need for a 
der gravity action, to the lowest point in the heat exchanger, and at the same time assures 
system, and from this lowest point the medium that the expanded refrigerating medium will be 50 
in its partially expanded state is drawn upwardly returned to the compressor in a gaseous state. 
by a compressor through another part of the This feature is of extreme importance, as the 
system to pass through the outlet to the con- return of any liquid refrigerant to the compres 
densing unit. Thus the gravity action which SOr is highly objectionable, as it causes knock 55 is evidenced from the uppermost point to the ing and overloading thereof. 
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It is notable that after the refrigerant has 

reached, the lowest point of the System, and is 
in a partially expanded state, its return is up 
wardly through the central panel, and serves to 
draw additional heat from the interior of the 
cabinet to further expand the gas. It may be 
that during the travel of the refrigerating me 
dium to its lowest point there will be some idle but on the drawing upwardly 
through the central panel this idle refrigerant 
is expanded and returned to the compressor in 
a gaseous State. This arrangement of returning the refrigerant 
through the central part of the cabinet is also 
important as it prevents the accumulation of . 
any frost or liquid on the outside of the return 
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line, which condition has a tendency to be cre 
ated when there is idle refrigerant in the return 
line from the compressor. The use of the System Of this dry expansion 
unit presents the further advantage of insuring 
that the compressor Will operate continuously 
without knocking and overloading. This is a 
desideratum of prime importance. Whenever liq 
luid is present in the system there is a tendency 
for overloading of the compressor upon being 
started in operation. This is entirely eliminated 
by the present invention. 
Warious other more detailed objects and ad 

vantages of the invention will in part become 
apparent and in part be hereinafter stated, as 
the description of the invention proceeds. 
The invention, therefore, comprises a dry ex 

pansion unit of the character above described 
which is characterized by including a pair of 
spaced plates each carrying a system of conduits 
which are connected at the top by a manifold 
and at the bottom by a manifold. Both the mani 
folds, as well as the conduits on the plates, are 
arranged to provide a gradual decline from the 
uppermost point of the system, which is at the 
central part of the manifold, to the lowermost 
part which is at the middle of the bottom mani 
fold. From this lowermost point a series of con 
duits are carried by a central panel that is dis 
posed between the spaced plates, and extends 
upward y in a gradual incline to the outlet which 
extends to the compressor. Particular features 
of the invention reside in the plate construction 
of the unit which defines the supporting struc 
ture for the various conduits. For a full and more complete understanding of 
the invention reference may be had to the follow 
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ing description and accompanying drawing, 
Wherein Figure 1 is a perspective view of a dry expan 
sion unit made in accordance with the precepts 
of this invention, Figure 2 is a view in end elevation of the unit 
shown in Figure 1, and Figure 3 is a perspective view of the various 
conduits making up the system. In this view the 
plate structure has been eliminated to more clearly bring out the arrangement of the con 
duits. At this point it is Well to note that the various 
conduits making up the circulating system of . 
the units may be defined either by tubes, com 
plemental corrugated plates, or any other con 
struction which defines the desired conduits. 

Referring now to the drawing, wherein like 
reference characters denote corresponding parts, 
a dry expansion unit such as Contemplated by 
this invention is shown in Figure 1 as comprising 
a central panel referred to in its entirety by the 
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reference character C, and two side plates which 
are referred to generally as S1 and S2. The side 
plate S is defined by a sheet of metal designated 
fo formed with an upper flange ff. The upper 
part of the plate 0 is formed with a recess 2 for 
a purpose to be hereinafter described. 

Preferably integrally connected to the plate O 
at the bottom thereof is a bottom plate member 
f3 that is intended to lie against the bottom of 
a refrigerating cabinet with which the unit is to 
be used, and this bottom plate 3 has integrally 
connected therewith a Central wall 4 making 
up One side of the central panel C. The end 
edges of the plates O and 4 are connected by 
end walls designated 9. - 
The side plate. Sl is defined by a plate member 
5 that corresponds to the plate member O and 
which is formed at its upper edge with the flange 
6. The top portion of the plate 5 is formed with 
a recess f T that corresponds to the recess 12, and 
for a purpose which will be hereinafter pointed 
out. . A bottom plate member 8 is integrally con 
nected at one side to the bottom edge of the 
plate 5, and at its other side is integrally con 
nected with a side wall 9 that forms a part of 
the central panel C. The end edges of the plates 
5 and 9 are connected by end walls 8. 
The upper edge of the side wall 9 is formed 

With a top Wall 20 that terminates in a depend 
ing flange 2 that overhangs the upper edge of 
the wall 4. The upper portions of the walls 4 
and 9, as well as the flange 2, are formed with 
a recess 22 for a purpose to be hereinafter de 
Scribed. w At this point it is well to note that the plate 
structure above described may be maintained as 
sembled by suitable fastening elements (not 
shown) that are associated with the walls 4 and 
9 of the central panel C. However, when the 
unit has been removed from the interior of the 
cabinet these fastening elements may be loosened 
So that the central panel C may be readily dis 
sembled and access had to the tubular system 
COntained therewithin. 
A tubular member 23, is intended to be con 

nected with the compressor of a conventional re 
frigerating System, and conveys a refrigerating 
medium in the liquid state to an expansion valve 
represented at 24. From the expansion valve 
the refrigerating medium is intended to be in 
troduced into the tubular system carried by the 
side plates S S and central panel C in a gaseous 
State. At this point it is well to note that any 
suitable refrigerating medium may be employed, 
Such as sulphur dioxide. 
From the expansion valve 24 a piece of tubing 

25 extends to a T coupling member 26 (see Figure 
3) and which coupling member is located within 
the recess 22 of the central panel C. A length 
of tubing 27 extends from the T coupling 26 out 
Wardly on a slight decine to the side plate S1, 
where it passes through the recess T, and this 
piece of tubing is continued to define a plurality 
of bends referred to as 28, which are carricd on 
the exterior of the side plate f 5. These bends 
28 of the tubing may be anchored to the plate 5 
in any preferred manner, such as by being sol 
dered thereto. Similarly a piece of tubing 29 extends from the 
T coupling 26 outwardly on a slight decline to 
the side plate S on the other side, where it passes 
through the recess 2 and is continued as a plu 
rality of bends referred to as 30, and which bends 
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are anchored to the side plate O in any preferred manner, as by Soldering. 
The bends 28 of the plate 5 are continued to 

the bottom of the plate 5, where the tube ex 
tension 3 passes on the under side of the bottom 
plate 18 to a second T coupling member 32, and 
in a similar manner a tube extension 33 passes 
on the under side of the bottom plate 3 to con 
nect the lower-most of the bends 30 with the 
T coupling 32. It is notable that the extensions 
3 and 33 are inclined downwardly to the T cou pling 32. 
From the T coupling 32 a piece of tubing passes 

upwardly and takes the form of a plurality of 
bends identified as 34, and which are anchored 
to the wall 9 of the central panel C. These 
bends 34 are terminated at the upper end in an 
exhaust designated 35 which extends directly back to the compressor. 
The circulation of the refrigerating medium 

in the above described system is believed to be ob 
vious, but it may be briefly described by noting 
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that the incoming refrigerating. medium in the 
form of a spray or mist, immediately after being 
introduced through the valve 24, is conducted to 
the coupling 26, and from thence by the tubes 27 
and 29 outwardly to the bends 28 and 30 and side 
plates S and S2 respectively. 
The refrigerating medium then passes down 

wardly, under gravity action, through these 
bends 28 and 30 to the extensions 3 and 33 where 
it is passed to the coupling member 32 located 
in the central panel C. The refrigerating medi 
um is then drawn upwardly through the bends 
34 to the exhaust 35, from which it is returned to the compreSSOr. 

It is also notable that there are no places in 
the tubing in each of the side plates S and S 
or central panel C in which oil may collect which 
Would interfere with the even circulation of the refrigerating medium, 

Moreover, with the tubing arranged in the 
System illustrated in the drawing and described 
above, the entire interior of the cabinet is main 
tained at a uniform temperature; this being at 
tributed largely to the fact that the inlet and 
exhaust are located closely adjacent to one an 
other, and also to the fact that the gas is first 
passed downwardly through the side plates Si 
and S and returned upwardly through the cen tral panel C. 
The particular relationship of the side plates to 

and 5 to the tube bends carried thereby is par 
ticularly important because with the bends 28 
and 30 located on the exterior sides of the plates 
5 and 10 the tendency is for the heat from the 

interior of the cabinet to be conducted by the 
plate structure to the tubes. It is to be remem 
bered that the primary purpose in view is to 
maintain the interior of the cabinet at a re quired temperature. - 

While a preferred specific embodiment of the 
invention is hereinbefore set forth it is to be 
clearly understood that I am not to be limited to 
the exact construction illustrated and described, 
because various modifications of these details 
may be provided in putting the invention into 

3. 
practice within the purview of the appended claims. 
I claim: 
1. A dry expansion unit of the character de 

scribed comprising a pair of conduit Systems 5 
spaced apart, said systems being connected at the 
top by a manifold and at the bottom. by a mani 
fold, an inlet for a refrigerating medium con 
nected to the central part of said top manifold, 
and an outlet for the refrigerating medium con- 10 

... nected to the central part of the bottom mani 
fold, there being a gradual incline from the cen 
tral part of the top manifold through the mani 
folds and systems of conduits to the central part 
of the bottom manifold. 15 

2. A dry expansion unit of the character de 
scribed comprising a central panel defined by a 
pair of side walls, a pair of side plates disposed 
on either side of the central panel and consist 
ing of plate members that are integrally con- 20 
nected with the side walls of the central panel, 
tubing arranged in bends and anchored to the 
exterior of the side plates, and tubing anchored 
to one of the side Walls. On the interior of the 
central panel, the said side walls of the central 25 
panel being readily dissembled, and connections 
between the tubes on the side walls and central 
panel for connecting the same to a refrigerating System. 

3. A dry expansion unit of the character de- 3 
scribed comprising a central panel defined by a 
pair of side walls and a top wall, there being a 
bottom wall integrally connected to each of the 
side walls in the lower edge thereof, aside plate 
at each side of the Central panel and integrally 35 
connected to the respective bottom wall, a piece 
of tubing arranged in bends that are anchored to 
one of the side walls of the central panel and 
disposed therewithin, tubing arranged in bends 
and anchored to the exterior sides of the side 40 
plates, connections disposed beneath said bottom 
walls connecting the lower ends of the tubing on 
the side plates to the lower end of the tubing in 
the central panel, the tubing in said central panel 
terminating in an exhaust disposed intermediate 45 
the bends and at the upper part thereof, an in 
let for a refrigerating medium disposed closely 
adjacent to the exhaust and at the middle of the 
upper part of the central panel, and connections 
between the said inlet and the upper ends of the 50 tubes on the side plates. 

4. A dry expansion unit of the character de 
scribed comprising a pair of cooling chambers ar 
ranged in spaced side by side relationship and 
defined by metallic plate structures, each cham- 55 
ber including inner and Outer side Walls, a con 
duit system on the outer side wall of each cham 
ber, and a conduit system interposed between the 
inner side walls of the chambers, a manifold con 
nected to each of the conduit systems on the 60 
outer side walls at the top, connections at the 
bottom between each of the conduit Systems. On 
the outer side walls and the conduit system be 
tween the inner side Walls, an Outlet at the upper 
end of the conduit system between the inner side 65 
walls, and an inlet connected to said manifold. 
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