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The present invention relates to a refrigerating
fpparatus and particularly to refrigerating appa-
ratus of the absorption type.

The principle upon which the refrigerating ab-
sorption apparatus is founded, 1s well known:
according to this principle, a lquid having dis-
solved in it gases capable of condensing, at a
rather high temperature, and evaporating by ab-
sorption of a great amount of heat, 1s heated in
a boiler. As a result of this heating, the gases are
separated from the liquld. Said gases are cooled
by a water or alr cooled coll and are condensed,
The lquid thus obtained, is delivered for evap-
oration into the evaporator and the cool vapors
thus produced are conveyed from the evap-
orator to the absorption apparatus where
they are brought into contact with the liquid
coming from the boiler and in which liquid they
are dissolved, to start once again their cycle of
operation as mentioned above.

The main object of the present Inventicn is to
provide an improved refrigerating apparatus
comprising a bholler, an evaporator and an ab-
sorber, such as to render the apparatus more
simple and more efficient than those of the types
already known.

Another object of the invention is to provide a
refrigerating system comprising an evaporator
and an absorption apparatus, each enclosed in a
metallic container and placed side by side on
the same level and in direct communication with
each other, thereby favourlng the absorption of
the gases in the absorber and reducing the pres-
sure in the evaporator, so as to allow a more
rapid and complete expansion of the refrigerating
liguid in the evaporator.

The invention will, however, be better under-
stood from the following description which dis-
closes by way of an example only, and with the
aid of the accompanying drawings, a construc-
tional form that the Invention may assume:

In the drawings:

Fig. 1 Is a diagrammatic view of the refrigerat-
Ihg system according to the Invention;

Pig. 2 shows a plan view of the radiating sys-
tem with which the absorption apparatus is
provided;

Figs. 3 and 4 show respectively a plan view and
an elevation of one of the helicoldal members
with which the absorber and evaporator are
provided.

Flg. 5 shows a diametrical section of said
member;

Fig. 6 shows a sectlon, on an enlarged scale,
of the boller.
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Referring to the drawlngs (Fig. 1), | repre-
sents the boiler, 2 the conduit through which
the refrigerating gas s dellvered to the cooling
coil 3, in which it is condensed. The coil 3 may
be either air cooled or water cooled.

The refrigerating liquid thus obtained, is deliv-
ered to the evaporator 8, through the tubes 4 and
5. MHere, it is not brought to evaporate Imme-
diately, but for the purpose of cooling it further,
it is forced to pass through the condults 8, T and
6’ and therefore to drip onto the uppermost
hellcoidal member 9.

The evaporator 8 comprises an external metal-
Uc container which, as illustrated in the draw-
ing, is cylindrical and in the inside of which a
number of helicoidal members are arranged.
The peripherial portions of said members are in
tight contact with the walls of the container,
while in their central zone sald members are pro-
vided with & hole which will allow them to be
fitted onto the central and holiow cylinder 22,
These members 9 are disc-shaped, but they have
a sector cut off, as shown in Fligs. 3, 4 and 5. They
are also provided with a peripherial rim 28 bent
upwards and with the grooves 27 on their upper
surfaces, The rim 26 has the purpose of ensur-
ing a tight contact between the discs 9 and the
contalner 8, while the grooves have the purpose
of leading the refrigerating liquid in its down-
ward trend into the interior of the evaporator.

These helicoldal members ® are similar to the
members 12 of the absorber |1, but these latter
are complete and assembled on the central cyl-
inder 25, so as to constitute & continuous helix
device.

As these elements are in perfect contact by
means of their peripherial rim with the outer ¢y~
lindrical container I, they form a helicoidal pas~-
sage Into the absorber I1i, in which the liquid
coming from the boiler and the gas from the
evaporator, flow In the opposite direction, as it
will be further explained hereinafter.

The evaporator !l also contains, in its lower
region, flat discs 23, which are provided with
holes, the purpose of which will be further ex-
plained hereinafter.

The elements 9 in the evaporator 8 are not
arranged alongside each other, as it would be
In the case of the absorber If, but are main-
tained spaced apart a small distance from ohe
another, so that the refrigerating liquid which
flows on them will drip from one onto the other,
in order to favour the evaporation of sald liquid.

The condult T i3 not connected to the lower
ends or extremities of the tubes 6 and 6’, but
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somewhat higher up, and this for the purpose
of providing two lower blind portions of the tubes
6 and §’, into which all the dirt and impurities
which the refrigerating liquid may carry along
with it, may be collected.

The refrigerating liquid which, as already
stated, drips from the outlet of the tube &' onto
the upper member 8, passes successively onto all
the helicoldal members 9 and ag it i3 lowing on
its path, it evaporates and abstracts heat from
the medium which must be cooled. The cold and
heavy gas thus formed, collects In the lower re-
glon of the evaporator 9 and 1s delivered to the
absorber Il through the condult I0. Here it
finds the surfaces of the discs 23 wet with liquid
and starts to dissolve agaln In same; it then runs
the helicoldal path established hy the members
12, while the same path is followed in the op-
posite direction by the lquld coming from the
boller. In such & way, a further absorption of
the gas by the llquid ls obtained, so as to obtain
again the original solution, which is then sent
back into the boller. To return said selution into
the boller again, the solution is forced, after hav-

ing passed the holes of the discs 23 which oper- -

ate also as fllters, to pass through the tube 18
and through the space between the two concen-
tric coils I8 and (4 and then it 1s dellvered to
the boiler through the tubes 18’, IT and 29, and
the above described cycle is repeated.

On the other hand, the liquid coming from the
boiler and being deprived of substantially all the
gas dissolved in if, circulates in the coil 13, which
1s the inner of the two coils mentioned above.
The purpose of these two concentrie colls is that
of causing advantageous exchanges of heat be-
tween the two liquids with the maximum utilisa-
tlon of the heat supplied to the boiler, In fact,
the lquid passing through the coil 18, is very
hot, and in order to make possible the dissolution
of the refrigerating gas in said liguid, 1t is neces-
sary to lower the temperature of the Hquid.
Now, the solution containing the refrigerating gas
and leaving the apparatus 1§ is relatively cold,
but it must be reheated, in order to develop the
refrigerating gas, so that a heat exchange be-
tween these lqulds will be very desirable and
increase the efficlency of the system.

The liquid having passed through the coil 13,

flows into the radiating tubes (3’ provided with !

radlating fins 15, thereby enterlng the absorber
i1 at the required temperature.

The gases, that will remain in thelr gaseous
state in the absorber {1, will not easily pass in

solution into the liquid used in the system. They !

are heated by the heat generated by the dissolu-
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tion of the gas In the lquid and collected In the
higher reglons of the absorber 11, and they leave
the ahsorber through the condult 19 and are con-
veyed to the evaporator through the passage 20
which surrounds the tube 10. The cold refrig-
erating gas flowing into the tube 10 from the
evaporator Into the absorber, will ccol the in-
operative gases. These are further cooled by
leaving them to expand in the chamber 21, which
1s In communication with the hollow cylinder 22
in turn communicating in its upper region with
the interior of the evaporator.

The boller I, 1llustrated in detail in Flg 6, com-
prises a cylindrical body, within which is pro-
vided an inner tube 30 tightly connected with
the cylindrical body and in which the source of
heat Is located. Bald source of heat may be an
electrical resistance or any other sultable source.
The lower part of the tube 30 i1s surrounded by a
tube 17T tightly sealed at its ends onto the tube
30 and having iis lower portion In communica-
tlon with the tube 18’ and its upper portion with
the tube 26, which runs along the whole length
of the boller and opens out in the upper part of
the same, that is to say, above the level A—B
normally reached by the liquid in the boller. The
lquid which hag absorbed the refrigerating gas
in the absorber, reaches the compartment be-
tween the tubes 30 and 17 and must not get mixed
up with the Haquid deprived of sald gas and col-
lected in the lower reglon of the boller.

The lquid contalning the gas in solution is
greatly heated in the tube t71, thereby allowing
said liquid to rise into the tube 28 and to enter
the boller from above, where it is agaln deprived
of its refrigerating gas, which will leave the boil-
er | again through the conduit 2.

32 js one of the metallic pointed stems flxed
onto the boller and which should always remain
in contact with the liquid for the purpose of reg-
ulating the ebullition in the boller, which may
otherwise become too turbulent.

In order to facilitate the absorpiion of the gas
in the absorber, sald absorption being favoured
by a rather low temperature, the absorber 11 is
provided with radiating fing 24. These fins may
be fitted onto the container of the absorber in
any sultable way, for instance by means of two
sectors 34 fixed onto the container by bolts 35
shown in Pig. 2.

Naturally, in order to allow the various fluids
to circulate as necessary, circulation pumps may
be placed at suitable points in the circuit, as it
is common use in these systems.

GIUSTO CATALANI,



