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This invention relates to improvements in am 
monia, absorption refrigerating systems and more 
particularly has to do with the novel method and 
Construction of the generator rectifier and auto 
matic control of the heat supply by the tempera 
ture in the generator and the automatic control 
of the liquor pump by the generator, temperature. 
One of the objects of the present invention is 

to provide a simple and practical apparatus, in 
cluding a generator or still, for more effectively 
Carrying out the usual ammonia, absorption proc 
ess of refrigeration. 
A further object is to provide an apparatus of 

the above character which Will be more reliable 
and efficient in use and maintain the entire sys 
tem in a condition of operation whereby tem 
porary loss of ammonia, gas and liquor in the 
generating system is reduced to a minimum. 
A further object is to provide a system of the 

above general character in which the generator 
will always be in condition and filled to the de 
sired level with liquid ammonia at the desired 
degree of concentration for effectively carrying 
on the refrigerating function of the system. When 
the temperature of the generator reaches the 
proper stage. 
A further object is to provide features and 

means of control for both the generator and the 
pumping of liquid from the absorber through the 
rectifier to the generator in proper relation to 
the temperature of the generator. 
Other objects will be in part obvious from the 

annexed drawing and in part hereinafter indi 
cated in connection with the following analysis 
of this invention. 
This invention accordingly consists in the fea 

tures of construction, combination of parts and 
in the unique relation of the members and in the 
relative proportioning and disposition thereof, 
all as more completely outlined herein. 
To enable others skilled in the art to fully com 

prehend the underlying features of this inven 
tion, that they may embody the same by the 
numerous modifications in structure and relation 
contemplated by the invention, a drawing depict 
ing a prefered form of the invention has been 
annexed as a part of this disclosure, in which is 
illustrated diagrammatically a flow sheet show 
ing only such parts of the System as are neces 
sary to an understanding of the present inven 
tion, certain parts being omitted for the sake of 
clearness and simplification. 

in the drawing, le indicates a still containing 
an aqueous solution of ammonia, under pressure 
which, when heated to a predetermined tempera 

(CI. 62-5) 
ture, approximately 160, begins to drive off a 
certain amount of ammonia gas and water vapor 
through pipe i? to a rectifier 2 where essen 
tially all the water vapor is condensed on coming 
in contact with a cooled coil 3, and the thus 
dried, anhydrous ammonia gas passes out through 
pipe f4 to the well known condenser, expansion 
valve, and refrigerating coils. These parts, all 
being well known in purpose and construction, 
further description is unnecessary. 
There is indicated at f 5 an absorber connected 

with the coil 3 by pipe 6 for conveying the 
cooled strong ammonia liquor back to the still 
emptying at pipe fl. Weak ammonia, liquor is 
drawn by the differential in pressure from the 15 
Still through pipe 9 to the absorber. Within 
the circuit of pipe f6 is a pump 8 driven by 
motor 20, the operation of which is controlled by 
a thermostat 2? in the still 0. A gas or liquid 
fuel burner 22 of any well known type is posi-. 20 
tioned under the lower part of the still and has 
an electrically controlled valve 23 for supplying 
fuel to the burner, this electrical valve 23 being 
under the control of a second thermostat 24 in 
the still as indicated. It will be noted particu-25 
larly that the still is of the fire tube type, that is, 
the products of combustion from the burner pass 
transversely beneath the still, thence through the 
fire tubes 25, Submerged directly in the ammonia, 
Solution, and Out through the stack 26. 
As above explained, all of these parts per se 

are: Well known and a detailed statement of their 
construction and operation is unnecessary to 
those skilled in the art. The present invention 
resides more particularly in the peculiar arrange 
ment, interconnection, and relation of the vari 
ous parts, each to the other, as will now be pointed 
out. 
The process consists in the heating of a strong 

Solution of aqueous ammonia in the generator or 
still ?o by means of direct contact fire tubes in 
which the gases or products of combustion pass 
through these fire tubes 25 submerged in the 
aqueous Solution, thereby presenting very decided 
advantages. In the first place, the still is heated 
at the bottom by direct fire, and the hot gases 
from the fire are passed through fire tubes 25 
whereby relatively intense heat is applied directly 
to the aqueous solution of ammonia." This results 
in a very rapid liberation of annonia gas but 
such liberation is accompanied by considerably 
less water vapor than when heated by previous 
methods employing low temperature heating 
means. The intense heat used in my process 
rapidly raises the temperature of the aqueous 
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ammonia solution to volatilizing temperature, 
thus causing the ammonia gas in solution to ex 
pand quickly and release itself from the water. 
The water is relatively slower in vaporizing than 
the Suddenly heated ammonia. This is because 
the latent heat of vaporization of water is mate 
rially greater than that necessary to release the 
ammonia from solution. For example, using 
approximate figures, a 37% ammonia solution 
with a total weight of 6.2 lbs. enters the generator 
fo at 200° F. and is heated to approximately 260° 
F. under 185 lbs. gauge pressure to a concentra 
tion of 25%. This liberates about one pound of 
gaseous ammonia, and approximately 750 B.t. u.'s 
are required to release it from Solution, this being 
its heat of absorption at these concentrations. 
The Sensible heat required to raise this ammonia, 
from 200 F. to 250° F. is not considered, as the 
Specific heat is about the same as that of water. 
As the latent heat necessary to vaporize 1 lb. of 
Water at 185 lbs. gauge pressure is 844 B. t. u.'s 
more heat must be absorbed and consequently 
more time will be consumed in absorbing this 
heat by the Water than by the ammonia. In the 
usual gradual heating, much water is evaporated 
and consequently more fuel is used as the heat, in 
the usual methods, has time to be conducted to 
all parts of the solution. With rapid heating, 
from a high temperature source under my condi 
tions, the above difference in the heat required to 
expel the ammonia and that required to vaporize 
the water is accentuated especially on the hot 
surface exposed to the direct fire. This action is 
SO pronounced in this process that no analyzer is 
required as in other methods and a simpler and 
less expensive machine results. 
Complete automatic control in my process is 

accomplished by means of thermostat 24 in still 
0 which controls fuel burners 23 and by means 

of thermostat 2 which controls pump f 8. Both 
of these thermostats, it will be noted, are respon 
sive to changes in the temperature in still O. 
Thermostat 24, the burner thermostat, is ad 

vantageously located and adjusted to cut off the 
burners when the temperature in the still near 
Outlet 9 reaches about 260° F. and to turn the 
burners on again when the temperature drops to 
about 240 F. Thermostat 2, the pump thermo 
stat, is advantageously arranged so that pump 8 
begins to operate when the temperature in the 
still near inlet T reaches about 160° F. The 
pump of course continues to operate so long as 
the temperature is 160° F. or above. It will be 
understood, however, that these specific tempera 
tures are merely illustrative and my invention is 
not restricted thereto. 
The advantages of providing thermostatic con 

trol for both the burner and the pump are nu 
merous, and so far as I am aware I am the first 
to have provided this dual control. The control 
is of course entirely automatic. It is to be noted 
that the pump 18 is started at just about the time 
When the ammonia in significant quantities is 
being distilled out of the generator. This means 
that cold, weak ammonia solution in the absorber 
is then, by the pump 18, immediately pumped 
through the rectifier where any water vapor in 
the ammonia gas being generated is removed. In 
other words, and in contrast with other processes, 
I do not wait until the generator temperature has 
reached 240 F. or 250°F. before beginning the 
circulation of weak liquor from the absorber to 
the rectifier. Thus as soon as appreciable quan 
tities of ammonia gas are being liberated, condi 
tions for the proper rectification of the vapor ace 

which would cause the liquor in the absorber to be 

2,049,664 
established and, from this moment on, the whole 
System is nicely regulated and controlled. 
ASSume now that the apparatus has run for 

the desired length. of time, the still temperature 
being between 240° F. and 250 F. and regulated 5 
by thermostat 24, When the apparatus is shut 
down, the still temperature begins to decrease. 
In other processes and apparatus, any circulation 
pump used has been shut off by hand at this time, 
but in my process and apparatus pump 8 con 
tinues to function until the still temperature 
reaches 160 F. during the cooling down stage. 
This is important and it means that during the 
cooling down, strong ammonia, liquor is still con 
tinuing to be formed in the absorber and is being 
returned to the generator. Hence, when the sys 
tem is cold, there is in the generator a strong 
ammonia Solution leady for inmediate use When 
the System is started up again, and, consequently, 
flooding of the absorber is avoided. 

In processes and apparatus heretofore pro 
posed, these objectives are either not realized or 
are realized at best in a haphazard, uncontrolled 
way because of the manual operations heretofore 
used. 
Thus it is apparent that the co-joint use of the 

two thermostats 2 and 24 gives me completely 
automatic control of the refrigeration process 
during all its phases and each time there is a 
shut down the system is automatically restored 30 
to its original starting condition. 
In the usual methods of absorption refrigera 

tion, hand regulation and careful Supervision is 
necessary in order to prevent flooding of the ex 
pansion coils by liquor backing up from, the ab 
sorber, even after the unit is shut down. In this 
invention this is prevented during normal opera 
tion and shut down by the thermostatically con 
trolled liquor pump on the absorber outlet, in con 
junction with the usual float valve or other ar 
rangement to control the liquor inlet flow. How 
ever, in the event of a prolonged shut down, or 
for other reasons, there may occur a greater pres 
sure in the absorber than in the expansion coils, 
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drawn into the expansion coils regardless of check 5 
valves between these units to prevent this. 
This invention positively prevents this con 

trary flow at all times, and without dependence 
on mechanical devices, as connected to the top of 
the absorber, above its liquid level, is equalizer 
line 28, containing check valve 27, said line 28 
connecting into line 29 as shown. Any suction or 
syphoning tendency in line 29, which might cause 
a flow of liquor to the expansion coils, is de 
stroyed, as line 28 equalizes the preSSure on the 
surface of the liquor in the absorber to that 
in line 29. Check wave 27 is employed to cause 
the usual flow of ammonia under normal opera 
tion to enter the absorber through line 29, by 60 
preventing its flow to the absorber through line 

50 

55 

28. 
It will thus be observed that the present in 

vention provides an improved generator or still 
together with automatic control devices there- 65 
for and results in a system which is highly eff 
cient, and requires far less manual attention than 
in heretofore proposed systems. 
Without further analysis the foregoing will 

so fully reveal the gist of this invention that 70 
others can, by applying current knowledge, read 
ily adapt it for various applications without omit 
ting certain features that, from the standpoint 
of the prior art, fairly constitute essential char 
acteristics of the generic or specific aspects of 75 



combination, a generator still, a rectiner, an 
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this invention, and therefore such adaptations 
should and are intended to be comprehended 
within the meaning and range of equivalency 
of the following claims, 

I claim: . . . 
1. A refrigerating apparatus comprising, in 

absorber and a pump for circulating aqueous 
solution from the absorber through the recti 
fler to the generator still, a fluid fuel burner for 
said generator still, and a plurality of thermo 
static means within the still for controlling said 
burner and said pump in predetermined relation 
ship. 

2. A refrigerating apparatus including, in com 
bination, a generator still, a rectifer, an ab 
sorber and a pump for circulating aqueous solu 
tion from the absorber through the rectifier to , 
the generator, still, a liquid or gaseous fuel burner 
for said generator still, thermostatic méans 
within the still for controlling said burner, and 
a second thermostatic means for controlling said 
pump, the setting of said second thermostatic 
means being at a lower point than that of said 
first-mentioned thermostatic means whereby in 
starting said still the pump will start operation 
before vapor leaves the still. 

3. A refrigerating apparatus including a still, 
3 

a rectifier, an absorber and a pump for circu 
lating ammonia solution, said still including a 
fire tube generator, a fuel burner associated 
therewith, thermostatic means in the still for 
controlling said burner, and thermostatic means 
in said still for controlling said pump, the setting 
of Said. Second-named thermostat for Operating 
the pump being materially lower than the set 
ting of the thermostat for controlling the burner. 
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0. 
4. A refrigerating apparatus comprising, in 

combination, a generator still, heating means as 
sociated with said still, a rectifier, an absorber 
and a pump for circulating aqueous solution 
from the absorber to the rectifier, a thermostat in 
said still for controlling the operation of said 
pump, and a second thermostat associated with 
the still and adapted to control said heating 
means, the settings of Said thermostats being 
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such that the pump will operate at all times when 20 
the generator is above a distilling temperature 
whereby on shutting down the apparatus the 
generator will be filled with a strong solution 
and the system drained of gas. 

LOYD w. RINAMAN. 
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