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2,339,814 o .
CONTINUOUS ABSORPTION REFRIGERATOR
- Joseph N, B.oth, Beldinz Mich., asslgnor. by

Mic

to .Gibson Refrigerator

Company, Greenville, Mlch. ‘& corporation of
higan 2

Application March 27, 1940, Serial No. 326,202
5 Claims. (CL 62—5) -

This invention relates to a continuous ab-

sorption refrigerator, and more particularly to®:

improved means for effecting movement of liquor
from the absorber to the still in a refrigeration

system adapted to maintain the still at a high 5

" Pressure and the absorber at & low pressure.

. One feature of this invention is that it pro-
vides improved transfer means for returning rich
liquor from the absorber to the still; another
‘feature of this invention is that it provides more
-quiet and more positive operation in a system
of the type wherein the transfer chamber is at

"times at high still pressure and at times at a

pressure as low or lower than the low pressure
in the absorber; a further feature of this inven-

tion is that it provides positive movement of .

fluid when desired with a simplified valve ar~

rangement; yet another feature of thisinvention

is that it provides means-for dissipating heat
which may be generated in the transfer cham-
ber; and still another feature of this invention
is' that it provides a considerably simplified

structure accomplishing all of the functions and

advantages of refrigeration systems disclosed'
and claimed in my earlier applications. ‘Other

to the still. 'I'his latter means includm a trans--
fer chamber intermediate the absorber and the
still and various valves so -arranged as to
periodically effect- flow of liquid from the ab-
sorber to the transfer chamber, and from the. .
transfer chamber to the still. :

Referring more particularly to a specific sys-'

"tem schematically -or diagrammatically illus-

trated in Figure 1, the still 18 is adapted to con-

tain a mixture of water and ammonia. A flue

11 is provided within the still and heat delivered

" thereto by the combustion of gas or some other
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- features and advantages of this invention will -
be apparent from the following specification and -

the drawings, in which:

Figure 1 is a schematic or diagrammatic show-
ing of a continuous absorption refrigerator em-
. bodying my inventions; Figure 2 is a detail

view, principally in vertical section, of the trans-

fer chamber and‘valve mechanism; Figure 3 is

30

& ‘view, principally in vertical sectign,. of the ..

valve mechanism shown in Figure 2, and at right

35

angles to a showing in such view; and Figure 4 .

is a small fragmentary sectional view, similar to

& portion of the valve mechanism shown in- : .
Figure 2, but, showing the valve plunger up ins

“the open position

In the particular embodiment of my invenﬁon
* described herewith, the system in general com-
- prises & stil] adapted to have a mixture of re="
frigerant and absorbent, as ammonia and water,
boiled therein by the application of heat; a con-
" denser connected by a vapor conduit to the still
to liquefy the refrigerant vapor delivered there-
" by; an evaporator or cooling unit in which ‘the
. Hquefied refrigerant is permitted to vaporize;
the evaporator having - restricted connection

with the condenser; an absorber in which the .
gas froni the evaporator is réabsorbed in liquid:

and means for effecting flow of weak liguor from
the bottom of the still to the absorber and flow

of rich uquor from the bottom of .the absorber
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fuel delivered by the burner 12. An analyzer

-tower {3, in the form of a long cylindrical tub-

ing enclosing the flue i, rises from the upper
part of the still, which is a vertical cylindrical
vessel. Both the analyzer tower -and the still
are provided with bafle plates, as (4 and {6,
these plates serving Yo stratify the liquid in the
still and to improve the efficiency of the appa-
ratus. .
Rich ammonia vapors botled off the liguor in
the still pass upwardly through the analyzer
tower I3 and then through the pipe connection
16 to the rectifier i1, a finned inclined tube at

. the top of the system.. From there the ammonia
‘vapors, any entrained water vapor having been
~Temoved by the rectifier, pass down through the

connection 18 to a condenser 19 at the lower end
of-the apparatus. This condenser comprises one
or more lops of piping, finned to increase the
heat radiation. - The ammonis vapor is here con-

-densed into liquid ammonia, and then elevated
‘by the vapor pressure behind it through the con-

nection 20 to the receiver 21.

The amount ‘of ammonia  boiled off and
liquefied is a function of the concentration -of
the liquor'in the still and of the amount of heat "
supplied to it, so thai if the. concentration of -
Hquor is kept relatively constant the rate of de-
livery of liquid ammonia to the receiver:2{ will

“be practically & direct function of the amount -
.of heat supplied to the still. ‘The amount of fuel

delivered to the burner 12, and thus the amount
of heat supplied and the rate-of delivery of liquid
ammonia to the receiver, can be regulated in any

desired manner, as by & valye (not here shown) -

actuated in conventional -manner by a thermo-
stat in the cooling chamber of the refrigerator.
Liquid ammonia passes from the receiver 21

- to the dry evaporator 22, preferably comprising
‘several coils of piping,. throush the restriction

interposed by & valve 23 controlled by the float '
24. The float and valve are so arranged that, -
asmorenqmdammomahdenvetedtothete-'_
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ceiver, the valve opens further to permit in-
creased flow to the evaporator to maintain the
level of liquid in the receiver substantially con-
stant. .
Absorbing apparatus is provided in the form of
an upper chamber or vessel 25 having extending
downwardly therefrom a cooling and absorption
loop. The downward flow path is through &
short pipe 26 to an annular jacket 21 around
& transfer chamber, to be hereafter more fully
described, then down through a pipe 28 to an
absorber cooling coil 29, also finned for ‘better
heat radiation and preferably located, with the
condenser, at the bottom of the cabinet in which
the apparatus is housed. The fHow path in this
cooling and absorption loop is then brought back
to the absorber vessel 25 through the upwardly
extending pipe 30, preferably terminating an inch
“or so above the normal level of liquid in the
absorber chamber 25. S
Expanded ammonia vapor from the evaporator
~ 22 passes through a pipe 81 into the rising. leg
30 of the absorber loop, near the lower end there-
of. 'The incoming vapor creates bubbles in the
leg 80 which provide a liquid lift or pump action
insuring circulation of absorption liquid through
the loop. Inasmuch as the liquid in this rising
leg is weak liquor withdrawn from the bottom of
the absorber vessel, and cool as a result of pass-
ing through the finned radiator 29, all absorp-
- tion normally takes place in the pipe 30, enriched
liquid flowing out of the top of this pipe into
the absorber chamber 25. -
.The level of liquid in the absorber vessel is
maintained by a valve 32 controlled by a float

33, the valve 32 controlling fiow of liquid from .

the end of the pipe 34. This pipe leads from
the lower end of the still (where the liquor there-
In is weakest) through a heat exchanger Indi-
cated in general as 35, and then on up to open
into the absorber vessel, the flow through th%
_Dipe 34 being controlled by the valve 32, as pre
viously mentioned. - . ' ’

The ‘means for returning rich liquor from the
‘absorber to the still comprises as. its principal
parts a transfer chamber 36, a valve assembly 37,
and assoclated connections to render the combi-
_nation operative.- The leg 30 of the ab-
sorber loop Is provided, just under the absorber
vessel 25, with a cylindrical jacket 38. A short
cross tube 302 in communication with the pipe
30, the cross tube having open ends, affords com-
munication with this jacket, and there is thus
a ‘flow path for rich liquid_from the absorber
through the jacket 38 and bipe 39, past check
valve 40, into the bottom of the transfer chamber
36. This flow .path is controlled only by the
check valve 40, and thus whenever the transfer
chamber pressure is equal to or lower than that
“in the absorber vessel there is a flow of enriched
liquid into the transfer chamber. :

ing, and controlled by the valve element therein,
.8 pipe 41 leading from the bottom of the trans-
fer chamber 36; a pipe 42 leading from the top
of the transfer chamber; and a pipe 43 connected
to the pipe 18 which is always filled with high
pressure vapor. In addition, a pipe 44 has one

a Jacket 45 around a thermostat bulb 48 in the
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& mixture of refrigerant and absorbent of sub-
stantially the same concentration as that which
is intended to be the minimum concentrafion in
the still. Pressure génerated in the thermostat
bulb by the heat of the still is transmitted
through the liquid actuating leg 48 to the bottom
of the valve housing, where it is applied to one
side of a Sylphon; still pressure, delivered to the
valve housing through the pipe 47, jacket 45 and

‘pipe 44, is applied to the other side of the Syl-

phon, When the concentration in the still has

boiled down as much as is desired, therefore,

the pressure on the bulb side of the Sylphon
exceeds that on the other side, and the valve-
actuating mechanism moves. The actuating
mechanism preferably includes  snap-acting
means, so that the valve element or plunger 49
moved by the actuating mechanism always stands
in either upper or lower position; and never as-
sumes any intermediate position. -

As may be best seen in Figures 2 and 3, which

'show the valve plunger 49 in lower position, all

valve-controlled connections in the valve ar-

-rangement are closed in this position. That is,
. the ports in the valve cylinder 50 which are

connected to the pipes 41, 42 and 43 are all sealed
or blocked by the valve element when it is in

. lower position. Under these conditions the trans-

30

35

40

45

50

&5

60

65

fer chamber is filled with liquid drawn from the
rher. .

When the concentration in the still has boiled
down to the desired minimum, the pressure in
the actuating bulb exceeds the still pressure
sufficiently to snap the valve plunger to upper
position, as shown in Figure 4. 'In this position.
ports 42a and 43a, connected respectively to
pipes 42 and 43, are connected by an opening 6i
drilled through the valve plunger; and port 4la. -
is uncovered by the bottom of the plunger, so
that there is a connection from the bottom of

the transfer chamber through the pipe 41, the -

valve housing, the pipe 44, the heat exchanger
35, the jacket 45, and the pipe 47 into the still, -
Inasmuch as high pressure vapor is being deliv-
ered to the top of the transfer chamber at this
time, and the transfer chamber is located at a-
level higher than the still, liquid in it siphons up
through the pipe 41 and passes to the still. In .
doing so it passes through the jacket surround-
ing the thermostat bulb, and rather rapidly
cools the bulb. In a very brief interval, there-
fore, generally less than s minute, the valve snaps
back to closed position. This is preferably de-
signed to occur when only about two-thirds of
the liquid jn -the transfer chamber has been
moved to the still. The float 52 separates the
vapor from the liquid in the transfer chamber
during this operation to prevent undesired ab-
soption. . . .

A connection is provided Between . the weak

» . -~ liquor supply pipe 34 and the top of the trans- °
The valve device 3T has opening into its hous- . -

fer chamber through a passage 53 which has at’
least a portion considerably restricted, sp that
only an exceedingly fine stream of weak liquor

passes through the top of the transfer chamber. -

As soon as the valve has moved to lower or closed

.. position, however, no more vapor flows into the
_ _ . top of the transfer chamber through the pipe 42:.
end opening into the valve housing, thi; pipe ?
passing through the heat exchanger 35, tt rough 79

stil}, and-then up through a pipe 47 to open

into the analyzer tower 13 a short distance above"
the still proper, o B

The thermostat bulb 4 is.designed to contain

[{]

and the absorption of this vapor by the fine
stream of weak liquor entering the top of the
transfer chamber reduce§ the pressure in that
chamber. The pressurc:idrops rather rapidly,
going even below the pressure in the absorber
vessel 25, . Normally, -the absorber would op-

erate at about fifteen pounds pressure, and the

-
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transfer chamber pressure would drop, in a mat-
ter of seconds after connection to the still has
been blocked, to several pounds less than this,
-a8 for example ten pounds. The difference in
height and pressure between the two chambers
then opens the check valve 40 and causes a flow
-of liquid into the bottom of the transfer cham-
ber through the pipe 89. .This continues until
the transfer chamber is completely filled with
lquid, whereupon the fine stream of weak liquor
entering it immediately begins to raise the pres-
~.sure, and. continues to do so until the pressure
in the transfer chamber is substantially the same
s that in the still. The transfer chamber then
stays in this condition, filled with liquid and at
- high pressure until the still again calls for fur-
.- ther rich liquor, generally in the neighborhood
of seven or eight minutes Iater. - : .
While the continuously operating absorption
refrigeration system described herein contains a
number of inventions and improvements over
other known systems, -this present application is

particularly concerned with the transfer cham- . -
. ber and valve arrangement. Other improvements -

in the system are the subject of my other co-
. pending joint and sole applications filed both
earlier and later than this application. One of
the earlier is application, Serial No. 296,995, filed
" September 28, 1939; another is_application, -Se-

rial No. 298,110, filed October 5, 1939; and still

another is application Serial No. 314,704, flled -

January 19, 1940,

- Continuously operated absorption refrigera~
- tion apparatus to maintain the still at high pres-

sure and the absorber at low pressure and to

return lquor to the still periodically by a trans-

fer chamber and associated apparatus presents

& -number of problems, particularly when de-

signed in = size appropriate for use as a do- -
In the fiist 40

mestic or household refrigerator.
place, the pressure in the high side of the system
is frequently two hundred pounds per square
inch or higher, while that on the low side of the
- system is-generally about atmospheric pressuire.
Early work done on refrigeration systems of-this

general type by Ralph E. Schurtz, illustrated. in-

Patents Nos. 1,414,527, 1,627,808, .1,796,410,

1,891,028, 1,890,531 and 1,905,308, switched. the

transfer chamber alternately from the high pres-
sure fo the low pressure side of the system.  This
was highly undesirable in a domestic refrigera-
tor, because when the transfer chamber was
- switched from the high ti
system the vapor vented into the low side with
a highly objectionable loud hissing or rushing
‘noise, and there was.a considerable reduction
in absorber efficiency. Moreover, at all times the
" 'valve meéans had to withstand the complete pres-
- sure drop across the system, and' it is rather

difficult to prevent leakage across a simple slide -

- valve maintaining a pressure difference in the
neighborhood of two hundred pounds per square

inch, particularly after some wear.
These and other objections in earlier systems

of this type have been overcome by my present ..
- invention, and a very much simplified valve ar-
rangement achieved. Instead of switching top..-

and bottom connections to various: other pipes,
the valve here only.opens or closes two connec-
t199ns or flow paths.: There Is a vapor flow path
through the bipes 43 and 42, and a liquid flow
‘path through the pipes 41 and 44; and these are
either opened fogether, or both blocked. There
. is no switching of connections from one side of

he low side of the -

3

_the system to the other. Moreover, the pressure
in the transfer chamber is reduced from that of
the high side of the system until it is equal to
or lower than that in the low side before there

5 is any flow path between the absorber and the

“transfer chamber.. A" simple check valve 40,
which can be made fool-proof and positive, is

. the only valve between. the transfer chamber and
the low side of the system; and except for a rather -

10 brief interval, it normally withstands the pres-

- sure drop between the high and low side of the
apparatus, both sides of the plunger valve nor-
mally having high pressure thereon. Since re-
duction in the pressure in the transfer chamber

15 Is effected by absorption therein, and generates -
heat, the jacket 27 and finned coil 28 provide
means for quickly and readily dissipating this
heat. o . : :

‘While I have described and claimed certain em-

20 bodiments of my invention it is to be understood

that it is capable of many modifications:

Changes, therefore, in the construction and ar- .

rangement may be made without departing from

the spirit and scope of the invention as disclosed i

25 inthe appended claims. : :

Tclaim: : oo
1. Absorption refrigeration apparatus of the
%hgractér“\\ggscribed adapted to provide contin-
ous refrigerating effect, including: a still; a

30 condenser; the still and condenser being adapted

to operate at high pressure; an evaporator; an.

absorber, the evaporator and absorber being

“adapted to operate at.low pressure; a transfer

chamber for effecting refurn of liquor from the

35 absorber to the still; means for absorbing vapor

in the transfer chamber; and a cooling loop

through which liquid from the absorber circu-
lates, a part of the 100p being in heat exchange
relation with the transfer chamber. : :

. 2, Apparatus of the character claimed in claim

1, wherein the loop has a heat dissipating por-

tion and absorber liquid flowing in the loop passes - .

- through the portion in heat exchange relation

& before passing through the heat dissipating por-
tion, S .

8. Absorption’ refrigeration apparatus of the

" character described adapted to provide contin-

uous refrigerating effect, including: a still; a con-

50 denser, the still and condenser being adapted to
operate at high pressure; an evaporator; an ab- -
sorber, the evaporator and absorber being adapt-

" ed to operate at low pressure; a transfer cham-

“ber for effecting retwrn of liquor from the ab- -
sorber to the still; vapor and liquid connectfons
between the chamber and the still; transfer valve
means Including valves controlling each of said

. connections, said valves being interconnected and
movable together to permit simultaneous flow in
both connections for a period and simultaneously

0. block flow in both connections for a period; &'

. connection between the transfer chamber and the -

“absorberincluding & check-valve preventing flow

" of fluid from the former to the latter; a conduit’
connecting the still directly to-the transfer cham- -

656 ber to deliver weak liquor thereto; and control .

means for the transfer valve means; whereby the

transfer chamber is refilled rapidly and its pres--
sure rises rapidly to that of the still to maintain
balanced pressures on the transfer valve means.

70 for the major portion of each transfer cycle, -

.4, Absorption refrigeration apparstus of the

character described adapted to provide continu-

ous refrigerating effect, including: s still; g con- |

. denser, the still and condenser being adapted |
78 to operate at high pressure; an evaporator; an

~
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absorber, the evaporator and absorber being
- adapted to operate at low pressure; a. transfer
chamber for effecting return of liquor from the

" .absorber to the still; vapor and liquid connec-

tions between the chamber and the still; trans-
fer valve means including valves controlling each
of said connections, said valves being intercon-
nected and movable together to permit simul-
taneous flow in both connections for a period and
simultaneously block flow in both connections for
a period; a connection between the transfer
- chamber and the absorber including a check-
valve preventing flow of fluid from the former
to the latter; a conduit connecting the still di-
rectly to the {ransfer chamber to deliver weak
liquor thereto; and control means including a

10

15
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thermally responsive element in heat exchange
relation with the contents of the still and con-
nected to the transfer valve means for shifting
the latter in response to change in a condition
in the still; whereby the transfer chamber is re-
filled rapidly and its pressure rises rapidly to that
of the still to maintain balanced pressures on the
transfer valve means for the major portion of
‘each transfer cycle.

5. Apparatus of the character claimed in: claim
4, wherein the conduit connecting the still to the
transfer chamber is restricted at its point of en-
trance to the transfer chamber and unrestricted

theretofore.
JOSEPH N. ROTH.



