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ABSORPTION REFRIGERATING APPARATUS

Nils Erland af Kleen, Stockholm, Sweden, as-
signor to Kleen  Refrigerator, Inc., Hoboken,
N. J.. a corporation of Delaware

Application December 17, 1940, Serial No. 370,431
(CL. 62—118)

17 Claims,

This invention relates to new and useful im-
provements in absorption refrigerating appa-
ratus having one or more Intermittently operat-
Ing units and is directed more particularly to &
boiler absorber for generator-absorber construc-
‘tion where each unit includes a plurality of sep-
arate circulating systems for cooling respectively
different zones or regions, such for example, as
the ice tray compartment and the storage com-
partment in a refrigerator cabinet.

In my co-pending application, Serial No. 293,-
477, filed September 5, 1939, for Absorption or
adsorption refrigerating apparatus, patented
May 5, 1943, under No. 2,319,806, there is dis-
closed an evaporator system having one portion
for freezing ice in an ice tray compsartment, or
the like, and another portion for cooling a food
storage space. Due to the difference in the
amount of refrigeration required for cooling a
storage space and for freezing ice, the amount
of refrigerant evaporated in the evaporators and
reabsorbed in the generator-absorbers must be
increased over that normally used in refrigerat-
ing apparatus of this type. As a consequence,
the capacity of the boiler absorber assembly must
be increased to take care of the increased quan-
tity of solid absorbent necessary.

The absorbent material is usually contained
in annular trays in the boiler absorber and in
another co-pending application, Serial No. 288,-
011, filed July 22, 1939, for Refrigerators, now
Patent Number 2,326,130, certain dimensions are
given for the construction of these trays which
are essential to a2 proper operation of the refrig-
er 'ting unit. In order to remain within these
limits and yet provide & boiler absorber capable
of absorbing the increased amount of refrigerant
required for cooling the different zones, the lon-
gitudinai dimension of the hoiler absorber must
correspondingly be sugmented to take care of
additional trays. Because of the limited space
afforded in refrigerator cabinets for the refrig-
erating equipment, especially where two units are
used to produce substantislly continuous refrig-
eration, the increaseqd longitudinal dimension re-
quired renders the boiler absorber impractica!
for use in standard-sized refrigerator cabinets.

The present ihvention overcomes the above
noted disadvantages and consists of a boiler ab-
sorber assembly. having inner and outer absorb-
ent chambers each preferably constructed in ac~
cordance with dimensions set out in my above
mentioned co-pending application Serisl No.
286,011, whereby the over-zil dimensions of the
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boiler absorber assembly is reduced to take care
of the increased amount of refrigerant.

The invention consists also in & boiler absorber
assembly having one absorbent chamber for a

refrigerant used to cool one zone, and another

absorbent chamber for a refrigerant used to cool
another zone.

The new ‘and novel features of the invention
will be hereinafter more fully set forth in the
following description, i{llustrated in the accom-
panying drawings, and more particularly pointed
out in the appended claims. ‘

Referring tc the drawings in which numerals
of like character designate simila.r parts through-
out the several views—

Fig. 1 is & dlegrammatic view of a refrigerating
apparatus having {wo intermittently operating -
units, each embodying my new boiler absorber
assembly, certain parts being shown in section
and certain perts broken saway;

Fig. 2 is s horizontel transverse section through
the boiler absorber assembly of one of the units
taken on line 2—2 of Fig. 1;

Fig. 3 is a detailed perspective view of the two
evaporstor systems of the two units for the freez-
ing compeartments of the cabinet, and

"Fig. 4 is a similar view of one. of the.other
evaporator systems of the units, for the storage
chamber in the cabinet.

In the drawings, referring more particularly to
Fig, 1, the refrigerating apparatus illustrated
comprises & pair of intermittently operating units
generally indicated as A and B, and inasmuch as
both of these units are similar in all respects to
one gnother, only the parts of unit &4 will be de-
scribed in deteil by reference to one set of nu-
mersals, the corresponding parts of unit B being
distinguished by the prime of the numerals used
in describing unit A. This unit includes my im-
proved boiler absorber assembly generally repre-
sented by the numeral {8 consisting of five con-
centric cylindrical shells f4, (2, {3, {4 and (8,
spaced radially inwardly from one anocther. In-
termediate its longitudinal extremities, the inner
shell i€ hes welded or otherwise suitebly sectred .
thereto 8 pair of trensverse walls 6 spaced longi-
tudinally Irom one snother to form @ closed in-

" ner circular chamber (7 having & series of trays
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{8 conisining solid absorbent material capable
of absorbing = gaseous refrigerant during the
absorpiion nericd of operstion of the unit end of
giving up such refrigerant during the genersting
period of operation thereof. .

The longitudinel eztremities of the inner sheil
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{5 terminate in radially outwardly extending walls
19 welded to the cylindrical shell {4 intermediate
the longitudinal extremities of the latter to form
a closed annular jacket 20 surrounding and in

. heat exchange relation with the circular chamber .

11. The cylindrical shell 12 terminates at its
longitudinal extremities in radially inwardly ex-
tending walls 21 welded to the cylindrical shell
i3 intermediate the ends of the latter to form a
secong closed annular jacket 22.- Similarly, the
longitudinal extremities of the outer shell t{ ter-
minate in radially inwardly extending walls 23
secured to the cylindrical shell 12 adjacent the
ends of the latter to form an outer annular cham-
ber 24 surrounding and in heat exchange relation
with annular jacket 22. As in the case of the
inner chamber 11, outer annular chamber 24 is
also provided with a series of trays 26 containing
solid absorbent material,

The trays 18 in chamber 17 and the trays 25 in
chamber 24 are preferably constructed in accord-
ance with the dimensions set out in my co-pend-
~ ing application Ser. No. 286,011; namely, the
radial width of trays 26 and the diameter of trays
should be 30-35 mm. at the utmost, while the axial
distance between'the trays in each of chambers 24
and 17 should not exceed 5 mm.

The cylindrical shells §3 and {4 form an annu-
lar flue 26 for the passage of a heating medium,
such for example, as hot gases generated by any
suitable gas burner or the like 27, disposed below
.the double boiler absorber 10.

Fuel is admitted to the gas burner 27 through

pipe conduit 28 during the generating period of

operation of the unit to heat the boiler absorber
assembly 10 and expel the gaseous refrigerant
from both the inner and outer absorbent cham-
bers T and 24, respectively. From the inner
chamber 17, the gaseous refrigerant passes up-
wardly through conduit 29 leading to a condenser
30 where the refrigerant is condensed and is de-
livered through pipe 31 into a collecting vessel 82
disposed in the upper portion of the refrigerator
cabinet. The gaseous refrigerant expelled from
the outer chamber 24 passes upwardly through a
conduit 33 into a condenser 34 and is delivered
through pipe 35 to a second collecting vessel 36
arranged adjacent vessel 32,

When the burner 21’ of unit B becomes active
to heat the boiler absorber assembly {0’, the gase-
ous refrigerant from the inner chamber 11’ passes
upwardly through conduit 29’ into condenser 30’
and is delivered through pipe 81’ into a collecting
vessel 32, while the gaseous refrigerant from the
outer chamber 24’ passes upwardly through con-
duit 33’ into condenser 34’ and is delivered
through pipe 35’ into a second collecting Vessel
36’. The four vessels 32, 32’, 36 and 36’ are all
preferably surrounded by a block 37 of any suit-
able insulating material to prevent evaporation of
the condensed refrigerant from occurring there-
in. .
Each collecting vessel 32 and 32’ has assoclated

therewith & pair of evaporator coils 38, 38, and

38’, 39’, respectively, as clearly shown in Fig. 3.
One end of each of these evaporator coils extends
downwardly from the bottom of the respective
vessels through the top wall 40 of the cabinet
(Fig. 1), and the opposite end of each of these
evaporator coils is connected to the upper-portion
of the respective vessels. Evaporator coil 38 of
vessel 32 is arranged in one side of a freezing com-
. partment 41 in the cabinet, while evaporator coil
38’ of vessel 32’ is arranged in the opposite side of
this freezing comparitment. Similarly, evapo-
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rator coil 39 of vessel 32 is arranged in one slde of
an ice-tray compartment #2 adjacent freezing
compartment #f, while evaporator coil 39’ of
vessel 32’ is arranged in the opposite side of said
ice~tray compartment.

From the hottom of the vessel 36, the condensed
refrigerant enters one end of an evaporator coil
43 which extends downwardly through the top
wall 40 of the cabinet into the food storage space
44.of the cabinet, the other end of this evaporator
coil extending upwardly and terminafing in com-
munication with the upper portion of vessel 36 as
shown in Fig. 4. A similar evaporator coil 43’
extends downwardly at one end from the bottom
of azcumulator 38" into the food storage compart-
ment 44 and terminates at its other end in com-
munication with the upper portion of accumu-
lator 36’. Each portion of the evaporstor coils
43 and 43’ arranged in the storage compartment
44 is preferably provided with cooling fins 45 and-
45’, respectively, for increased efficiency. Any
condensation forming on the evaporator colls £3
and 43’ and dripping therefrom is collected in a
suitable tray 46 which may be removed and emp-
tied when necessary. )

For the absorption period of operation of each

-unit when the refrigerant evaporated in the vari-

ous evaporsator coils 38, 38’, and 88, 88’ returns to
the respective inner absorbent chambers {7 and
{7’, and the refrigerant evaporated in the evap-
orator coils 43 and 43’ returns to the respective

' outer absorbent chambers 24 and 24’, the boiler
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absorber assemblies 10 and {0’ are cooled by any
suitable means. In Fig. 1, there is shown g sec-
ondary system for the circulation of g cooling
medium through the annular jackets 28, 22, and
29’, 22’ of the respective units A and B. The
cooling medium enters the jackets ¢ and 22 of
boiler absorber assembly {8 through a pipe 41
leading from one side of a valve chamber 48 snd
terminating in two branch conduits 42 and 86, the
former being connected to the bottom of jacket 28
and the latter to the bottom of jacket 22. The
cooling medium leaves the upper portion of the
respective jackets 28 and 22 by way of branches 5
and 52 connected to a pipe 58 leading to & con-
denser 54, and is delivered to a collecting tank 56
from which it returns to the valve chamber 48
through pipe 56.

In unit B, the cooling medium enters the bot-
tom of the jackets 20’, 22’ by way of the branch
conduits 49’ and 80’, respectively, of pipe 471’
leading from the opposite side of the valve
chamber 48, leaves the upper portion of the
jackets through branch lines §1’, 52’ connected
to the conduit 53’ leading to a condenser §4’,
and is delivered to the collecting tank 55.

In order to speed up the circulation of the
cooling medium through the secondary system,
each of the jackets 20 and 22 of unit A and
Jackets 20’ and 22’ of unit B is provided with a

. plurality of vertically disposed tubular members

87 and 87’, respectively, open at their lower ends
and closed at their upper ends to form vapor
pockets for the periodic reception and discharge
of the cooling medium as fully disclosed in my

. co-pending application, Serial No. 318,148, filed’
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February 8, 1940, now: Patent No. 2,331,898,
These tubular members §7 and 871’ are secured
in place in the respective jackets preferably by
welding the same to the adjacent cylindrical
shells forming the side walls of each jacket.
Units A and B operate intermittently but
alternately with respect to one another, the op-
elation from generation to absorption and vice
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versa being automatica!ly controlled by & switch -

device comprising s vertical switch lever 58 piv-
oted intermediate its ends as at 58.in the valve
chamber 48. The upper end of the lever 53 is
operatively conunected to a transverse valve rod

60 carrying valves 8§ and 81’ at. its opposite ex-.

tremities, respectively, the former adapied to
cooperate with a complementsry seat in the
valve chamber to control the fiow of the cool-
ing medium through line 43, and the latter

" adapted to cooperate with a complementary seat

to contrel the flow of the cooling medium through
line 47°.

The lower end of lever §8 extends through an
opening provided in & transverse partition §2
which divides valve chamber 48 into an upper
valve compartment 88 for the cocling medium of
the secondary system, and a lower valve com-
partment 84 for the fuel admitted to the gas
burners 27 and 27’ of ‘the respective units A and
B through conduits 28 and 28’." The opening in
the partition 82 is sealed by & bellows diaphragm
arrangement §8 to prevent communication be-
tween the upper and lower compartments. A
transverse valve rod 88 is operatively connected
intermediate its ends to the lower end of switch

‘lever 88 and carries valves 87 and 87’ at its op-

posite extremities adapted to cooperate with
complementary valve seats to contrcl the pas-
sage-of fuel into the respective conduits 28 and
28’.

Switch lever 88 Is rocked on its pivot 8%
from one position to another and vice verss by
means of a transverse rod 6§38 operatively con-
nected thereto intermediate its ends and ar-
ranged in the upper compartment 83 of the valve
chamber 48. A bellows diaphragm 68 arranged

‘>.1n one side wall of the valve chamber 48 and

responsive to g fluid pressure system 79 in
thermal contact with the boiler absorber assem-
bly 18, cooperates with one end of the rod 88 to
move the latter in one direction, while a similar
bellows diaphragm 69’ in the opposite side wall
of the valve chamber 48 and responsive to &
fluid pressure system 79’ in thermal contact with
the boiler absorber assembly 18’ cooperates with
the other end of rod 88 to move the latter in
the opposite direction. A snap spring T4 secured
at one end to the bottom wall of the valve cham-
ber 48 cooperates with the lower end of switch
lever 58 to yieldably maintain the latter in either
of its extreme positions so that when the pres-
sure in the corresponding fluid pressure system
10, or 10’ rises sufficiently, the switch lever 58
will be rocked from one operating position to
the other with a snap action.

The operation of the refrigerating apparatus
is believed obvious without further description,
it being clear from Fig. 1 that when unit A is
being heated for its generating period by the
gas burner 21, unit B will simultaneously be
cooled for its absorption period by the secondary

cooling system, and the refrigerant from the

inner and outer absorbent chambers i1 and 24
of unit A will flow to the respective vessels 382
and 3§ and evaporator coils 38 and 3% associ-
ated with the first vessel and evaporator coil
43 associated with the second vessel, while the
refrigerant in unit B will evaporate in the evap-
orator coils 38’ and $8° associated with vessel
32’ and evaporstor coil 43’ associated with ves-
sel 38’ and return to the respective inmer and
outer absorbent chambers 7’ and 24’ to be
absorbed by the absorbent material therein.

It will be seen from the foregoing that I have
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provided a multi-compartment vessel or boiler
absorber -from which it is possible to build up
& refrigerating unit having enocugh refrigerant
to cool & plurality of zones. Furthermore, due.
to its construction, I provme & boller absorber
assembly having less iron welght for- ‘glven di-
mensions than previously known boiler ‘absorber::
constructions, thereby obtaining . greater em- §
ciency. :
It will be noted further that for s given amount

of refrigerant in circulation to cool a plurality

of zones, I have provided a boiler absorber as-
sembly of considerably less overall dimensions
than. heretofore known. »
While I have shown and described the inner
absorbent chambers {7 and {7’ of the boiler
absorber assemblies 18 and @', respectively, for
refrigerant circulating systems operating {o cool
the freezing compartments in a refrigerator
cabinet, and the outer absorbent chambers 24
and 24’ for refrigerant clrculating systems op-
erating to cool the food storage space of the cab-

“inet, the invention is not to be confined to this

particular illustration as the arrangement and
rela.tmnshlp of the refrigerant circulating sys-
tems with respect to the inner and outer absorb-
ent chambers may obviously be varied, Further-
more, the invention msay be applied to any re-
frigeraling apparatus of the intermittent type
employing either a single unit, or any number
of units.

Finally, the invention is equally applicable to
adsorption refrigerating apparatus, and the .use
of the terms “absorption,” “absorbing,” “absor-
bent” and “absorber” in the above description,
as well as in the following claims, is intended to
include also “adsorption,” “adsorbmg,” “adsorb-
ent” and “adsorber.”

No claim is made in the preseni application
to the specific cooling means or cooling coils 38,
38’; 38, 39’; and 43, 43’ shown and described
for the different compartments of the refrigs
erator cabinet, or to the particular arrange-
ment of such cooling coils with respect to the
compartments as the same form the subject
matter of my co-pending application Serial No.
431,208, fled February 17, 1942, -

From the foregoing it is believed that the
construction and advantages of the present in-
vention may be readily understood by those
skilled in the art without further description, it

. being borne in mind that numerous changes may
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be made in the details disclosed without depart-
ing from the spirit of my invention as set out
in the following claims.

What I claim and desire to secure by Letters
Patent is:

1. In absorption refrigeratmg apparatus of the
intermittent type having a plurality of circulat-
ing systems for a normally gaseous refrigerant to
cool different zones, the combination with a boil-
er absorber assembly having a closed annular
chamber charged with absorbent material capable
of absorbing the gaseous refrigerant of certain
of said plurality of systems during one period of i
operation of the apparatus and of expelling such
refrigerant during the other period of operation
thereof; of a second closed chamber in said boil-

er absorber assembly concentric with sald first

70
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named chamber and spaced radially therefrom,
said second closed chamber charged with absorb-
ent material capable of absorbing the gaseous -
refrigerant of certain other of said plurality of
systems during one period of operation of the ap-
paratus and of expelling such refrigerant during
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the other period of cperation thereof, and sepa-
rate conduit means connecting said annular
chamber and said second chamber to the respec-
tive circulating systems.

2. In absorption refrigerating apparatus of the
intermittent type having a plurality of circulat-
ing systems for a normally gaseous refrigerant
to cool different zones, the combination with a
cylindrical boiler absorber assembly having a
‘closed chamber disposed centrally thereof, said
chamber being charged with absorbent material
capable of absorbing the gaseous refrigerant of
certain of said plurality of systems during the
absorption period of operation of the apparatus
and of expelling such refrigerant during the gen-
" erating period of operation thereof; of a closed

10
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annular chamber in said cylindrical boiler ab-

sorber assembly spaced radially from said first

named chamber, said annular chamber being.

charged with absorbent material capable of ab-
sorbing the .gaseous refrigerant of certain other
of sald plurality of systems during the absorption
period of operation of the apparatys and of ex-

pelling such refrigerant during the generating.

period of operation thereof, and separate con-
duits connecting said central chamber and said
annular chamber to the respective circulating
systems.

3. In a boiler absorber assembly for use in re-
frigerating apparatus of the type operating inter-

mittently in the absorption and generating pe-

riods, respectively, ‘wherein said apparatus in-
cludes a plurality of circulating systems for a
normally gaseous refrigerant to produce low tem-
peratures at different regions; a closed cylindrical
casing, a plurality of separate concentric com-
partments in said casing, each of said compart-
ments coniaining a charge of absorbent material
capable of absorbing & gaseous refrigerant during
the absorption period of operation and of expel-
ling such refrigerant during the generating pe-
riod of operation of the apparatus, and conduit
means from each of said compartments for con-
nection to said plurality of circulating systems.
4. In a boiler absorber assembly for use in re-

frigerating apparatus of the type operating inter--

mittently in the absorption and generating pe-
riods, respectively, wherein said apparatus in-
. cludes a plurality of circulating systems for a
normally gaseous refrigerant to produce low tem-
peratures at different regions; a closed cylindrical
casing, a compartment disposed centrally in said
casing, a separate annular compartment in said
casing spaced radially from said central .com-
partment, each of sald compartments containing
a charge of absorbent material capable of absorb-
ing a gaseous refrigerant during the absorption
period of operation and of expelling such refrig-
erant during the generating period of operation
of the apparatus, a conduit from said central
compartment for connection to certain of said
plurality of circulating systems, and a conduit
from said annular compartment for connection
to certain other of said plurality of circulating
systems.

5.In refrigerating appar~tus of the type
operating intermittently in the absorption and
generating periods, respectively,. said apparatus
‘having a plurality of circulating systems for a
normally gaseous refrigerant to produce low tem-
peratures at different regions; a boiler absorber
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and secured thereto to form separate closed
chambers spaced radially from one another, cer-
tdin of said chambers containing a charge of ab-
sorbent material capable of absorbing the gaseous
refrigerant of said plurality of sald circulating
systems during the absorption period of operation
and of expelling such refrigerant during the gen-
erating period of operation of the apparatus,
conduit means from each of said absorbent cham-
bers for connection to said plurality of circulat-
ing systems, conduit means from certain other
of said chambers for connection to a cooling sys-
tem to cool the boiler absorber assembly during
the absorption period of operation of the appa-
ratus, and a flue formed between two of said cy-.
lindrical shells and extending longitudinally
through said boiler absorber assembly for a heat-
ing medium to heat said absorbent containing
chambers during the generating phase operation
of the apparatus.

6. In refrigerating apparatis; the combination
of & vessel divided into a plurality of chambers
including one chamber containing absorbent ma-
terial and forming the generator-absorber of an
intermittent absorption type refrigerating system
and another chamber containing absorbent ma-’
terial and forming the generator-absorber of an-

* other intermittent absorption type refrigerating
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assembly comprising a plurality of concentric cy-

lindrical shells radially spaced from one another,
transverse walls longitudinally spaced from one

another extending across certain of said shells 75

system, and means for alternately heating and
cooling said vessel.

7. In refrigerating apparatus, the combina-
tion of & vessel divided into a plurality of cham-
bers including one chamber containing absorbent
meterial and forming the generator-absorber of
an intermittent absorption type refrigerating sys-
tem, 8 second chamber containirig absorbent ma- .
terial and forming the generator-absorber of an- -
other intermittent absorption type refrigerating
system, and a third chamber forming the vaporiz-
ing portion of a vaporization-condensation heat
transfer system operating to cool said vessel in-
termittently for the operation of said first named
and second named chambers as absorbers, and
means for heating said vessel intermittently but
in out-of-phase relation to the. cooling for oper-
ation of said first named and second named
chambers as generators.

8. In refrigerating apparatus; the combination
of 4 vessel divided into a plurality of chambers
including one ‘constructed and arranged to form
that part of a refrigerating system in which a
refrigerating fluid is generated intermittently
and another constructed and arranged to form
that part of another refrigerating system in
which a refrigerating fluid is generated intermit-
tently, and means for heating said vesse] inter-
mittently for generation of the refrigerating

" fluids in said first-named and second-named sys-

tems, respectively.

9. In refrigerating apparatus; the combina-
tion of a vessel divided into a plurality of cham-
bers including one constructed and arranged to
form that part of an absorption refrigerating
system in which a refrigerating fluid is absorbed
intermittently and another constructed and ar-
ranged to form that part of another absorption
refrigerating system in which a refrigerating
fluid is absorbed - intermittently, and means
for cooling . said vessel intermittently for ab-
sorption of the refrigerating fluids in said first-
named and second-named systems, respectively.

10. In refrigerating apparatus; the combina-
tion of a vessel divided into a plurality of cham-
bers including one chamber constructed and ar-
renged to-form that part of an absorption re-
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frigerating system in which a refrigerating fluid
is absorbed, another chamber constructed and
arranged to form that part of another absorp-

tion refrigerating system in which a refrigerat-:

ing Buid is absorbed, and other chambers con-
structed and arranged to form the vaporization

portions of a vaporization-condensation heat

transfer system to cool said first and second
chambers for absorption of the refrigerating
fluids in said first-named and second-named sys-
tems, respectively.

11, In refrigerating apparatus; the combina-
tion of a unitary assembly comprising means
forming a plurality of chambers ‘including one
chamber constructed and arranged to form-the
generator-absorber of an absorption refrigerat-
ing system having alternate generating and ab-
sorbing periods, a second chamber constructed
and arranged to form the generator-absorber of
another absorption refrigerating system having
alternate generating and absorbing periods, and
other chambers constructed and arranged to
form the vaporization portions of a vaporiza-
tion-condensation heat transfer system to cool
said first and second chambers during each ab-
sorbing period of said first-named and second-
named refrigerating systems, and means forming
& passage for a heating fluid in thermal exchange
relation with said first and second chambers to
heat the latter during each generating period of
said first-named and second-named refrigerating
systems.

12. Refrigerating apparatus comprising, in
combination, two vessels each having a plurality
of chambers including one constructed and ar-
ranged to form the generator-absorber of an In-
termittent type absorption refrigerating system
and another constructed and arranged to form
the generator-absorber of another intermittent
type absorption refrigerating system, heating
means for each vessel, cooling means for each
vessel, and means cooperating with said heating

_means and cooling means to control the alter-
nate heating and cooling of each of sald vessels
in out-of-phase relationship with respect to one
another,

13. In absorption refrigerating. apparatus of
the intermittent type, a generator-absorber com-
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prising absorbent containing parts arranged in a .

unitary assembly,
through said unitary assembly and separating
sald generator-absorber parts from one another,
and means for operating said coollng means in-
~termittently

14. In absorption refrigerating a.pparatus of
the intermittent type; the combination of a gen-
erator-absorber comprising two absorbent con-
taining parts arranged in a unitary assembly,

cooling means extending |

50

b5
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means including two evaporator colls in fluid -
communication with said two-named generator-
absorber parts, cooling means extending through
said unitary assembly and separating said two-
named generator-absorber parts from one an-
other, heating means for said last-named gen-
erator-absorber parts, and means for operating
said heating means and cooling means alter-
nately.

15. In a refrigerator, & pair of intermittent ab-
sorption refrigerating systems each including a
generator-absorber,  condenser and an evapora-
tor pgrt, a low temperature refrigerating cham-
ber and a high temperature refrigerating cham-
ber, the evaporator part of one of sald systems
being arranged to refrigerate said low tempera-
ture refrigerating chamber and the evaporator
part of the other of said refrigerating systems.
being arranged to refrigerate said high tempera-
ture refrigerating chamber, means for heating
said generator-absorbers in common, means for
cooling said generator-absorbers in common, and

.means confrolling said heating and cooling means

for operating said refrigerating systems alter-
nately on generating and absorbing periods in in-
phase relation with each other.

16. In a refrigerator; a plurality of units each
including two intermittent absorption refriger-
ating systems, each of said intermittent refrig-
erating systems including a generator-absorber,
a condenser and an evaporator part connected in
circuit; a cabinet structure associated with said
units having a plurality of compartments includ-
ing a low temperature refrigerating compartment
and a high temperature refrigerating compart-
ment; each of said units having the evaporator
part of one of its refrigerating systems arranged
to refrigerate one of said conmipartments and hav-
ing the evaporator part of its other refrigerating
system arranged to refrigerate another one of
said compartments, common cooling means for
the generator-absorbers of the refrigerating sys-
tems of each unit, heating means for the gener-
ator-absorber parts of the refrigerating systems
of each of said units, and means for alternately
operating said heating means and cooling means
of each of said units in out-of-phase relation'
with each other..

17. In absorption refrigerating apparatus of
the intermittent type, a generator-absorber com-
prising absorbent containing parts arranged in a
unitary assembly, heating means. extending
through said’ unitary assembly and separating
said generator-absorber parts from one another,
and means for operatlng said heating means in-
termittently.

NILS ERLAND ar KLEEN,




