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UNITED STATES 

1,761,839 

PATENT OFFICE 
---- ANDERS JOHAN E : SON MUNTERS, OF STOCKHOLM, SWEDEN 

ABsoRPTION REFRIGERATING MACHINE 
Application filed June 3, 1926, serial No. 113,445, and in Sweden July 10, 1925. 

The invention refers to absorption refrig 
erating machines of the continuously operat 
ing type and more particularly to refrigerat. 
ing machines of this kind in which the liquid 
is circulated by means of a mechanical cir 
culating device arranged to be driven by 
power generated within the machine. Re 
frigerating machines of this type must gen 
erally be hermetically closed, and for this 
purpose all parts of the machine are soldered 
together. f 

It is, however, desirable, when using a me 
chanical circulating device, that the latter 
should be readily accessible for inspection 
when required. The object of the present in 
vention is to provide a construction whereby 
it may be possible to dismount the circulat 
ing device without any change of the soldered 
pipe connections. For this purpose all the 
pipes connecting the circulating device with 
other parts of the machine are connected up 
to a cover plate of the housing of the cir 
culating device, to which cover plate the said 
housing is detachably secured so that the 
circulating device may be dismounted byun 
fastening the housing from the cover plate. 
The invention will be described more fully 

with reference to the accompanying draw 
ings. Fig. 1 is a partial sectional view repre 
senting diagrammatically an absorption re 
frigerating machine provided with a circu 
lating device according to the invention. Fig. 
2 is a front view of this circulating device, 
the cover of the same being removed. Figs. 
3, 4, 5 and 6 show, on a larger scale, the mech 
anism for effecting a momentary shifting of 
the regulating slides into different positions. 
Figs. 7 and 8 show a tightening means for the 
slides, drawn to a larger scale. Fig. 9 shows 
a device for the control of the speed of move 
ment of the driving pistons. Fig. 10 shows. 
another embodiment of the circulating device. 
The machine consists substantially of a 

boiler 1, a condenser 2, a water separator 3 inserted between the boiler and the con 
denser, a refrigerator. 4, an absorber 5, a heat 
exchanger 6 to exchange heat between liquid 
discharged from the boiler and liquid sup 
plied thereto, and of a liquid-conveying 
or -circulating device 7 inserted between the 

boiler and the condenser on the one side and 
the refrigerator and the absorber on the other 
side, said circulating device serving to convey 
the liquid refrigerant from the condenser to 
the refrigerator, and to transfer absorption 
liquid from the boiler to the absorber and 
from the absorber back into the boiler. 
The circulating device 7 which, for the sake 

of greater clearness, is shown in Fig. 1 to a 
larger scale than the other parts of the ma 
chine, consists substantially of a parallel 
opipedical metal block 8 forming a piston 
housing adapted to house two pistons 11, 12 
arranged within a bore hole 10 closed by a 
stopper 9. The piston 11 which is of a smaller 
diamaeter than the piston 12, is movable with 
in a bore hole in the stopper 9, whereas the 
piston 12 is movable within a sleeve 13 pro 
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vided in the bore hole 10. Provided between 
the piston housing 8 and a cover 14 screwed 
fast thereto is a recess 15 adapted to receive 
two regulating slides 16 and 17 connected with 
one another by means of members 18, 19 hook 
ing into each other. The two slides 16, 17 may 
also be integral, but by the said arrangement 
a link connection is obtained, whereby bend 
ing strains and friction consequent thereto 
is avoided on the movement of the slides. The 
slides may be momentarily shifted into two 
different regulating positions by means of the 
pistons 11, 12 and a mechanism connected . 
thereto, which is shown to a larger scale in 
Figs, 3 to 6. The pistons 11, 12 are connected 
with one another and with the said mechanism 
by means of a forked arm 20 adapted to en 
gage the ends of the pistons. For this pur 
pose, each piston is provided with a head 21 
and 22 respectively and with a smaller neck, 
while the fork 20 is provided with slots 23, 
Fig. 5, into which the piston ends are adapted 
to enter with their necks, but which are nar. 
rower than the heads so that the pistons are 
retained at the fork. - 
The arm 20 constitutes a portion of a car 

riage 24 the shape of which will be seen from 
Figs, 3 to 5 and which is adapted to be dis 
placed in a recess 25 between the cover 14 
and the piston housing 8. Inserted between 
the end portions 26, 27 of the slide is a pres 
sure spring 28 surrounding a narrower por 
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tion 29 of the slide 16. Secured to the part 
29 are two pins 30, 31, Figs. 5 and 6, adapted 
on the movement of the slide to pass freely 
through recesses in the end portions of the 
slide and forming stop abutments for the 
pressure spring. This latter is adapted to 
bear normally, that is to say, in the one or the 
other extreme position of the slide, against 
the end portions through the medium of 
washers 32, 33 provided on the part 29, the 
pins 30, 31 being then in the recesses in the 
end portions of the slide immediately adja 
cent the washers. Pivotally mounted on two 
studs 34, 35 screwed into the piston housing 8 
and projecting into the recess 25 are two 
pawls 36, 37, Figs. 1 and 2, adapted to co 
operate with abutments 38, 39 on the two 
slides. The pawls 36, 37 are actuated by leaf 
springs 40, 41 tending to keep the pawls in 
engagement with the abutments 38,39. How 
ever, the pawls may be brought out of opera 
tive position through the influence of pins 42, 
43 provided on the one lateral wall of the car 

25 

riage 24, the said pins during the movement 
of the carriage actuating arms 44, 45 on the 
pawls, so that the pawl, which is operative, 
for the time being, is brought out of operative 
position, while the other pawl is at the same 
time released so as to be brought into oper 
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ative position by the appertaining spring 40 
or 41 respectively. The pistons 11, 12 are 
actuated by a spring 46 bearing on the one 
side on the stopper 9 and on the other side on 
the arm 20 of the carriage 24, said spring 
having a relatively small tension as compared 
with the spring 28. The spring 46 serves sub 
stantially only to absorb part of the pressure 
on the piston 12. The mechanism operates 
in the following manner: 
When the pistons 11, 12 and the carriage 24 

occupy the position shown in Figs. 1 to 5, the 
slides are locked in their one extreme position 
by the pawl 36 bearing on the abutment 38 
of the slide 16. When in this position of the 

45 parts the liquid refrigerating medium flows into the piston chamber 47 in a manner to be 
described hereinbelow, the pistons are forced 
downwards, together with the carriage 24, 
against the influence of the spring 28, which 
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latter is then compressed between the pin 31 
and the upper end portion of the carriage, 
as shown in Fig. 6. During this movement 
the pawl 36 is displaced by degrees from its 
locking position by the pin 42, while the pawl 
37 is released by the pin 43. At the end of 
the piston stroke the slides 16, 17 are sud 
denly released from the position in which 
they are locked by the pawl 36, and are mo 
mentarily shifted into their opposite extreme 
position under the influence of the spring 28 
which is now in a state of compression, in 
which latter extreme position the spring 28 
is, as before, held between the two end walls 
of the carriage 24, whereas the pins 30, 31 
are relieved of the spring pressure and are 

1,761,839 

situated in the respective recesses in the end 
Walls of the carriage immediately adjacent 
the washers 32,33. Consequently, the slides 
wil þe stopped in their movement by the pin 
striking against the washer 32, the spring 28 
then acting as a buffer spring damping the 
shock. In the new position, the slides are 
locked by the pawl 37 being carried by the 
Spring 41 pertaining thereto into locking 
position in front of the abutment 39 on the 
slide 17. By the shifting of the slides the 
supply of liquid to the piston chamber 47 is 
cut off, while the piston chamber 48 is simul 
taneously brought into communication with 
the liquid space of the boiler. Through the 
influence of the absorption liquid entering 
the piston chamber 48, the pistons 11 and 12 
are now forced back, together with the car 
riage 24, against the action of the spring 28 
which is now compressed. between the lower 
end wall 27 of the carriage and the pin 30. 
During the upward movement of the pistons 
and the carriage, the slides 16, 17 will be 
locked by the pawl 37, as set forth. When the 
pistons reach their upper extreme position, 
the pawl 37 is moved by the pin 43 out of its 
locking position, the slides being then mo: 
mentarily shifted through the influence of 
the spring 28 into their upper position in 
which they are again locked by the pawl 36. 
The slide 16 is provided with two regulat 

ing openings 49,50 adapted to regulate the 
connection between the piston chamber 47 
on the one hand and, on the other hand, a 
pipe 51 extending from the condenser and a 
pipe 52 leading to the refrigerator. The 
slide 17 is in a similar way provided with 
four regulating openings 53, 54, 55, 56 of 
which the opening 53 controls the connection 
between the piston chamber 48 on the one 
hand and, on the other hand, a pipe 57 ex 
tending from the heat exchanger 6 and a 
pipe 58 leading to the absorber. The open 
ings 54, 55 and 56 control the connections 
between a sluice chamber 58 in the piston 
housing 8 on the one hand and a number 
of pipes, 59, 60, 61 and 62 on the other hand, 
pipe 59 of which communicates with the 
upper portion of the absorber, while pipes 60 
and 61 communicate with the upper portion 
of the boiler and pipe 62 with the heat ex 
changer. - - . 

The slides 16, 17 consist of steel plates 
which are ground plane on both sides. To 
bring about the necessary tightening effect. ??? 

between the slides and the channels in the 
piston housing and the cover 14 opening ad 
jacent the slides, there are provided tighten 
ing rings 63, Figs. 7 and 8, about the said 
channels 64, 65 in concentrically arranged 
annular grooves. Said tightening rings 63, 
which are provided with accurately ground 
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tightening surfaces, are pressed against the . 
slides by means of resilient rings 66 provided 
in the bottom of said annular grooves, said 30 
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rings consisting, for instance, of rubber, and 
serving at the same time as packing rings. 
The rings 63 are preferably provided on 
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their inner sides with an annular tightening 
abutment 67. 
The refrigerator as well as the condenser, 

the absorber and the heat exchanger consist. 
Df pipe coils. The condenser and the absorb 
er are in known manner provided with a 
cooling jacket 68 to effect cooling by means 
of cooling water. The heat exchanger 6 con 
sists of two pipes 69, 70 arranged concen 
trically within one another, through which 
pipes absorption liquid is caused to flow in 
counter current in known manner. 
In the example illustrated, the boiler is 

intended to be heated by means of a heat 
cartridge 71. It is assumed that the ma 
chine operates with ammonia as a refriger 
ating medium and with water as an absorp 
tion liquid. On its way toward the condenser 
2, the ammonia separated in the boiler 1 flows 
through the water separator 3 in which steam 
is condensed. The ammonia condensed in 
the condenser will, when the slide occupies 
the position shown in the drawing, flowy un 
der a high pressure into the piston cham 
ber 47 through the regulating opening 50 and 
a channel 72 provided in the piston hous 
ing. The pistons 11 and 12 are then forced 
downwards, as hereinbefore described, to 
their opposite extreme position in which the 
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chamber 48 has been brought into communi 
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slides 16, 17 are shifted, the piston chamber 
47 being then put into communication with the refrigerator 4 through the regulating 
opening 49. At the same time, the piston 
cation, with the liquid space of the boiler 
through the opening 53, the pipe 57 and the 
outer pipe coil 70 of the heat exchanger. 
By reason of this, liquid low in ammonia will 
now flow into the piston chamber 48 through 
channels 73,74 arranged in the piston hous 
ing 8. Consequently, the pistons 11, 12 will 
be forced upwards, whereby the liquid am 
monia contained in the piston, chamber 47 
will be emptied into the refrigerator 4-where 
the ammonia is evaporated in known manner. 
The evaporated ammonia enters the lower 
portion of the absorber through a pipe 75. 
When the pistons 11, 12 reach their upper 
position, the slides 16, 17 are shifted anew, 
the piston chamber 48 being then brought into 
communication with the upper portion of the 
absorber through the opening 53, while the 
supply of liuqid from the boiler is cut off. 
At the same time the piston chamber 47.has 
again been put into communication with the 

CO 
condenser through the opening 50, by reason 
of which the pistons are again caused to move 
downwards. The liquid contained in the 
piston chamber 48 is then pressed through 
the pipe 58 into the upper portion of the ab 
sorber. The quantity of liquid thus trans 
ferred from the boiler to the absorber is now 

flowing down through the absorber while 
absorbing ammonia, after which the liquid 
thus enriched continues to flow into the heat 
exchanger 6 through a pipe 76. 
Return of the enriched liquid to the boiler to 

is effected through the sluice chamber 58 in 
the following manner. When the slide 17 is 
in its lower position, the sluice chamber 58 
communicates through the opening 55 in the 
slide with the pipe 62 extending from the 75 
heat exchanger. At the same time the upper 
portion of the sluice chamber communicates 
through the opening 54 and the pipe 59 with 
the upper portion of the absorber, in conse 
quence of which the same pressure prevails 80 
in the sluice chamber 58 as in the absorber 5. 
Enriched liquid will, consequently, flow into 
the sluice chamber 58 from the inner pipe of 
the heat exchanger in such quantity that the 
liquid is caused to assume the same level in , 85 
the sluice chamber 58 as in the pipe 76. 
When the slide 17 is then shifted into its 
upper position, the lower portion of the sluice 
chamber 58 is connected through the opening 
56 and the pipe 61 with the upper portion of 90 
the boiler, while at the same time the upper 
portion of the sluice chamber 58 is brought 
into communication with the gas space of 
the boiler through the opening 55 and the 
pipe 60. The liquid contained in the sluice 95 
chamber 58 will consequently flow through 
the pipe 61 over to the boiler. In this way 
the enriched liquid will be sluiced back into 
the boiler, while solution low in ammonia is 
at the same time transferred in gaged quan- 100 
tities to the absorber through the piston 
chamber 48. The mutual relationship be 
tween the volumes of the piston chambers 47 
and 48 is so adapted that the right propor 
tion is obtained between circulating refriger- 105 
ant and absorption liquid. Through the ar 
rangement described said proportion will 
obviously remain constant during operation. 
To attain this result, it is not necessary that 
the pistons 11, 12 beinterconnected. It is of 110 importance, only, that the regulating mem 
bers. 16, 17 adapted to control their move 
ment are arranged to operate in synchronism. 
To control the operating frequency of the 

pistons, there is inserted into the channel 74 ll 
a throttle valve 77, by means of which the . 
resistance of flow of the liquid may be regu 
lated. The said throttle valve may be re 
placed, if desired, by a liquid damping de 
vice, for instance, of the type shown in Fig. 9. 20 
According to this embodiment, there is at 
tached to the end of the piston 12, another 
piston 78 adapted to move within a closed 
cylinder 79 filled with a liquid such as glyc eine, the piston having a port 80 so adapted 
as to provide a suitable resistance of motion. 
In the embodiment above described, the 

transfer of liquid takes place in a direction 
from the high pressure section to the low 
pressure section, as well as in the opposite 



4. 

direction, by means of devices operating on 
the principle of a liquid sluice, inasmuch as 
the piston chambers 47 and 48 and the slides 
16, 17 are alternately brought into communi 
cation with vessels of different pressures. In 
the example shown, however, the pistons 11 
and 12 work at the same time as pumppis 
tons, so that the transfer of liquid in a direc 
tion from the high pressure Section to the low 

10 pressure section is, in fact, taking place 
through a combined pumping and sluicing 
action. The pumping effect proper becomes 
superfluous, however, if the liquid outlet is 
placed at so low a level with respect to the 

15 piston chambers 47 and 48that the liquid S permitted to be discharged by its own weight. 
However, by utilizing the pumping effect, one 
will be independent of the position of the 
circulating device relatively to the refriger 

2o ator and the absorber. On the other hand, 
the position of the circulating device is, in 
the embodiment described, dependent on the 
boiler in such a manner that the sluice cham 
ber 58 must be situated above the level of the 

25 liquid in the boiler. In the embodiment shown in Fig. 10, the 
arrangements are such that the circulating 
device may be brought into any position de 
sired with respect to the other parts of the 

30 machine. To this end, the piston housing 8 
has provided therein a further piston. 81 
adapted to be operated by means of vapor 
from the boiler, and by which the liquid rich 
in ammonia is pumped back into the boiler. 

35 The piston 81, which has the form of a differ 
ential piston, is adapted to be controlled by . 
the slide 17 which, for this purpose, is pro 
vided with regulating openings 82, 83, 84,85, 
through which the piston chambers may be 
alternately brought into communication with 
the boiler and the absorber through the med 
ium of pipes 89, 90 and 91. The mode of 
operation is as follows: 
When the slide occupies the upper position 

indicated in the drawing, the piston chamber 

40 

45 
communicates through the opening 83 with 
the gas space of the boiler. When in this 
position of the slide the piston chamber 87 is 
also in communication with the gas space of 
the boiler through the opening 84, while the 
piston chamber 88 communicates with the ab 
sorber through the opening 85, the piston 81 
will be subjected to a downwardly directed 
excess pressure, whereby the piston is forced 
down into its lowermost extreme position in 
which the piston remains until the slide 17 
is shifted into its lower position in the man 
ner hereinbefore described. The piston 
chamber 86 is thus put into communication 

60 with the absorber through the opening 82, 
while the piston chamber 87 is put into com 
munication with the inner pipe coil of the 
heat exchanger through the opening 83 and 
a channel 92 in the piston housing as well as 

05 through the pipe 62. At the same time the 
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piston chamber 88 is brought into communica 
tion with the gas space of the boiler through 
the opening 84 and a channel 93 in the piston 
housing as well as through the pipe 90. The 
piston is now forced upwards by the excess 
pressure of the boiler acting on the narrower 
end of the piston 81, enriched absorption 
liquid being then caused to flow from the heat 
exchanger into the piston chamber 87. The 
amount of liquid received in the piston cham 
ber 87 is then transferred to the boiler 
through the pipe 91 after the slide 17 has been 
shifted into its upper position, inasmuch as 

70 
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the pressure of the vapour in the boiler is then 
again...caused to act on the upper end of the 
piston 81 while the piston chamber 88 is in 
communication with the absorber. As the 
movement of the piston 81 is thus controlled 
by the slide 17 and the movement of the lat 
ter is, in turn, dependent on the pistons 11,12, 
the piston 81 will operate in synchronism 
with the pistons 11, 12, whereby the propor 
tion between the quantities of liquid trans 
ferred in both directions per unit of time will, 
as before, remain substantially constant. 

If desired, the embodiment shown in Fig. 
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10 may be modified in such a manner that the . 
slides 16, 17 are adapted, instead, to receive 
their motion from the piston 81 through the 
medium of a mechanism of the type illus 
trated in Figs. 3 to 5, the pistons 11, 12 then 
only having for their object to serve as a 
means for transferring the liquid in a direc 
tion from the high pressure section of thema 
chine to the low pressure section thereof. If 
the piston 81 is thus, arranged to drive the 
slides, the pistons 11, 12 may, if desired, be 
replaced by sluice chambers of a definite vol 
ume corresponding to the maximum volume 
of the piston chambers 47, 48, which are: al 
ternately brought into communication with 
the high pressure and the low pressure sec 
tions of the machine through the slides 16, 
17 in a manner similar to that described with 
reference to said piston chambers 47, 48. 
I claim: 
1. An absorption refrigerating machine 
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having a mechanical circulating device ar 
ranged to be driven by means of power gen 
erated within the machine, characterized by all the pipes connecting the circulating device 
with other parts of the machine being con 
nected up to a cover plate of the housing of 
the circulating device, to which cover plate 
the Said housing is detachably secured so as 
to allow the latter to be removed without 
changing the pipe connections. 

2. In absorption refrigerating machines 
having a mechanical circulating device ar 
ranged to be driven by means of power gen 
erated within the machine, the combination of 
a housing for said circulating device, a cover 
for Said housing, pipes connecting the circu 

5 

25 

lating device with other parts of the machine 
and connected up to said cover plate, said 30 
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housing detachably secured to said cover 
plate, so as to allow the latter to be removed 
without changing the pipe connections, slid 
able control means disposed between the cover 
plate and the housing and adapted to control 
the communication between the said pipes 
and the circulating device. 
In testimony whereof I affix my signature. 

ANDERS JOHAN E: SON MUNTERS. 


