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UNITED STATES

HENRY F. GELLENBECK, EDWARD J. GELLENBECK, AND BENJAMIN G. GELLENBECK,
OF TACOMA, WASHINGTON. ‘

INTERMITTENT-ABSORPTION REFRIGERATING SYSTEM.

* Application filed January 8, 1025, Serial No.'1,228.

Our invention relates to improvements in
refrigeration systems of the intermittent
absorption type, which make use of aqua
ammonia or-its equivalent, as a refrigerat-
ing medium. K o o

‘The primary object of the invention is to

generally improve and simplify the con-:

struction of refrigerating. systems of the

type ‘set forth, to such an extent that they.

can be manufactured at a very reasonable
cost and will possess so few working parts
that there is practicaH{r no liability of fail-
ure to function: properly. S '

In carrying out the above end, a further
objeet is to-supply the system with a posi-
tive, inexpensive, automatic control which
is based entirely on time and does not rely
for its operation upon delicate and compli-
cated thermostats, pressure-operated con-
trols and similar devices, which are liable
to cause trouble. : :

" A still further object is to discharge any
excess pressure of refri%erant into a liquid
waste pipe which usual X
so that no obnoxious odors will exist in the
vicinity of the system, should the latter
blow off.’ : o

With the foregoing in view, the invention
resides in the novel subject matter herein-
after described and claimed, the description
being supplemented by the accompanying
drawings.

Figure 1 is a diagrammatic view showing.

a system in which only a single, combine
generating and absorbing tank is used.
Figure 2 is a_view similar to Fig. 1 but
showing the twin type of system in which
two combined generators and absorbers are
employed. ’ . -
Figure 3 is a detail vertical section as in-

dicated by line 3—3 of Fig. 2, showing a_
iling means.

part of the motor-driven controll ns
Figure 4 ‘is a horizontal section on liné
4—4 of Fig. 8.

tion through one of the magnetically opened
valves which are used to admit cooling lig-
uid into cooling coils or the like associated
with the generating and absorbing tank or
tanks and a combined gas condensing and
liquid collecting tank which is also em-
ployed. . Lo
In the form of construction shown in Fig.
1, the numeral 1 designates a combined gen-
erating and absorbing tank which may be of

.cooling liquid.

y leads to a sewer,

Figure 5 is an enlarged longitudinal sec-

any desired materials and construction and

is adapted to receive a solution of water:

and ammonia or some other equivalent re-
frigerating medium. This tank is provided

with an electric heater 2 of any preferred .

form and with a coil or the like 8 which is

adapted to circulate water or some other

Liquid suppl ipin
4—42 leads to the coil 3 from Epms;,inliigui
supply pipe 5, and said piping 4—4* is pro-
vided with a normally closed magnetically
opened valve 6. The coil 3 discharges into a
liquid waste pipe 7. =~ = -

Disposed at dny suitable location with

respect to the tank 1, is a gas condensing

and liquid containing tank 8, and gas con-
ducting means 9, l,ea%s from ‘the upper end
of said tank 1 to the upper end of the tank
8, said gas conducting means including a
check valve 10 which opens away from the

tank 1, and also embodying an air-cooled -

rectifying coil 11 which serves to condense
any water vapor which may rise with the
generated gases from the tank 1. Within
the combined gas condensing and liquid re-
taining tank 8, we have shown a cooling coil
12 which ‘is connected by piping 18—18,
with the main liquid supply pipe 5, said

piping 13—13* having a normally closed.
magnetically opened valve 14. The coil 12

discharges mto the waste pipe 7, and we
have also shown a pressure-iﬁscharge pipe
15 leading to said waste pipe from a pres-
sure blow-off valve 16 for the refrigerant cir-
culating means. In the present showing, the

valve 16 is connected with.a pipe 17 which.

may well extend from a portion of the gas
conducting means 9, or may otherwise comi-
municate with the interior of the system.

Upon the pipe 17, a suitable purge valve 18

has been illustrated.

At 19, an expansion coil has been shown.

which is adapted to be located in any cham-
ber-to be refrigerated, such as a brine tank
20. Leading from the lower end of the tank
8, to the coil 19, is a pipe 21 having an ap-
propriate expansion valve or the like 92,
while leadinfg from said coil 19 into the
lower end of the combined generating and
absorbing tank 1, is a pipe 23 which is pro-
vided with a check valve 24 which opens to-
ward said tank 1. ' B
Current supply wiring is provided for the
heater 2 and the magnets of the valves 6 and
14, said wiring having independent circuits
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for said heater and valves, controlled by nor-
mally open switches 25,-26 and 27, and con-
stantly driven means are prov.ided for clos-
ing these switches in proper sequence, hold-

m% them closed for a ‘predetermined inter- -
val,

and then effecting opening thereof. In
the.present showing, a Totary drum 28 is pro-
rided with circumferential cams or the like

29, 30 and 31, for controlling the three.

switches 25, 26 and 27 respectively. The
drum 28 is driven by a synchronous electric
motor 32 through the instrumentality of ap-
propriate reducing gearing 33, said motor
preferably acting to rotate the drum 28 one
revolution every.twenty-four hours, although
it will be understood that this speed of rota-

‘tion may be varied if desired.

‘Assuming that the system has been purged
of air to the proper extent, and that an ade-
quate quantity of the refrigerating solution
has been placed in the tank 1, the operation
system is as follows: The cam 29
closes the switch 25 and thus brings the heat-
er 2 into operation for a predetermined
length of time so as to generate gas in the
tank 1, This generated gas passes to the
lank 8 and by the time a;g as reaches this
lank, the cam 30 has closed the switch 26, so
that the valve 14 is opened and: cooling liquid
flows through the coil 12 and out the waste
pipe 7. Thus, the gas entering the tank 8
18 promptly condensed to a liquid and the
liquid collects in the lower end of said tank.
At a suitable time after opening of the valve
14, the cam 29 permits the switch 25 to opén
and throws the heater 2 out of play. Then,
after the cam 30 permits the switch 26 to
open and effects closing of the valve 14, the

cam 31 closes the switch 27 and thus opens

the valve 6 for the-coil 3. Now, the cooling
liquid passing through the coil 3 -chills the
liquid remaining in the tank 1 and produces

a partial vacuum in this tank, as well as in’

23, coil 19 and pipe 21. This vac-

the p(iilr)e
‘tum draws the refrigerating liquid from the

tank 8, through the expansion valve 22, into
the expansion coil 19, where the liquid re-
o g its sftl;‘q,te to
a gas or vapor, thereby producing refrigera-
tion. This gas or vapor then passes through
the check valve 24 and pipe 23, into the tank
1, so that it again mixes with the liquid

which has remained in said last named tank.

During the drawing of the liquid from the
tank 8 back into tank 1, the check valve 10
of course closes, so that there can be no short
circuiting of pressure from the “high side”
to the “low side” of the apparatus.

After the system is once properly regulat-
ed, there should be no blowing off of the
safety valve 16, but whenever this valve does
open, any gas discharged therethrough will

ass into the liquid waste pipe 7 to be carried -

y the latter to a sewer or to some other
point remote from the apparatus, so that

‘system of extreme simplicity

1,632,701

-thers will be no obnoxious fumes around the

latter. .
In the twin type of construction shown in
Fig. 2, the numerals 1* designate a pair of

‘tanks corresponding to the tank 1, each of

said tanks 1* having its own electric heater
2* and cooling coil 38, these coils being con-
nected by piping 4* with a cooling liquid
supply hine 5%, said piping 4% having nor-
mally-closed magnetically-opened valves 6.
At.7* is shown a waste pipe into which the
coils-3* discharge. o

. 8 indicates a combined gas condenser and

liquid collecting tank which is shown hori-
zontally instead of vertically, but may be in

- erther of these positions or m any other po-

sition desired. Gas conducting means 9*
leads to the tank 8* from the tanks 1* and is
provided with a check valve 10* and a recti-
fying coil 11* for each of said tanks 1%,
Within the tank 8* is a cooling coil 12* con-
nected by piping 13 with the cooling liquid
supﬁ)ly f)ipe 5%, said piping 13® having a nor-
mally-closed magnetically-opened valve 14%,

The coil 12* discharges into the waste pipe

72, and at 15% 16°, 17° and 18* parts have been
shown which correspond to the parts 15, 18,
17 and 18 of Fig. 1. ’

.. 19% designates an expansion coil connected

by piping 21° with the lower portion of the
tank 8 and provided with an expansion
valve 22 . Return piping 23* is provided
from the coil 19* to the Iower ends of the

“tanks 1%, and this return piping is provided

with check valves 24*. Separate circuits are
provided for each of the heaters 2* and for
each of the magnetic valves 6* and 14%, each
circuit having its own individual switch.
At 35 and 36, are shown the switches for
the two heaters 2*; 37 designates the switch
for the valve 14°; and 38 and 39 refer to the
switches for the two valves 6% These
switches are controlled by ‘cams 29 on a
rotary drum 28, ‘which is driven in the same
manner as the drum 28, and the relation of
cams is such that when one of the tanks 1*
is being heated, the other tank 1* is bein
cooled by circulation of ’ cooling liqui
through 1its coil 3% Thus, pressure is ex-
erted on one side of the system and suction
on the other side, which produces unusually
advantageous results in drawing the refrig-
erant through the system. The arrangement
of cams is also such that the valve 14* will
be opened as soon as either of the tanks 1
starts to generate gas; said valve 14* being
closed however between the intervals of gen-
eration so as to conserve water or other cool-
ing liquid which'may be used.

It will be seen from the foregoing that a
y ( has been pro-
vided, yet-one which will be highly efficient
and reliable and is free from a great number
of intricate and expensive movable parts
which are commonly used. The invention is
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therefore pa;rtiéu,lﬁrly adapted for home re-

frigerating Elants, but is by no means re-
stricted to this particular field of use,
Obviously, any desired wiring may be em-
ployed, arn(iy the current controlling switches,
as well as the magnetically-opened valves for
the cooling liquid, may be of any preferred
design. Probably the most advantageous
constructions for switches and valves, ‘is
shown in Figs. 3, 4, and 5, and as such
constructions ‘will be well understood by

anyone skilled in the art, without a descrip-.

tion, such description is not herein fur-
nished. - T S
As excellent results are obfainable from

the “general construction and " association

shown, such construction and association are
preferably followed. - However, within the

scope of the invention as claimed, numerous -
modifications may be made. If desired, in--
- stead of using-an expansion valve, expansion

can be accomplished by using what is known
as ‘the “flooded system,”. the principles of

.which are known to those skilled in the art.

We claim: o . :
1. An intermittent absorption refrigerat-

ing system' comprising circulating means. for -

the refrigerant, including electrical heating

means and valve-controlled cooling ‘means, .

individual electro-magnetic operating de-
vices for the valves of said cooling means,
individual circuits for said valve-operating’
devices and the aforesaid heating means, a

.grou’p of individual self-opening switches

or said circuits, and drum means directly

“and constantly driven by a synchronous elec--

tric motor, said drum means having cams
for closing said switches in predetermined
sequence, said cams being of lengths to hold
the co-acting switches closed for predeter-
mined intervals. '

2. In a refrigerating system, a combined
generating and absorbing tank, a combined

gas condensing and liguid collecting tank,

gas conducting' means from said generating
and absorbing tank to said condensing an
collecting tank, a liquid outlet pipe from

said condensing and collecting tank for con-

nection to an expansion coil, a return pipe

- from the_coil discharging into said generat-

mg and absorbing tank, electric heating
"means for said generating and absorbing

tank, a liquid-cooled member for this tank

having a self-closing liquid inlet valve, a sec--

ond liquid-cooled member for the condens-

ing and liquid collecting tank having a self-

.

65

closing liquid -valve, individual electro-mag-

netic opening devices for the two valves, in-
dividual circuits for the two magnetic valve-
opening devices and the heater, a group of
self-opening switches for the three circuits,
and drum means directly -and constantly
‘driven by a synchronous electric motor, said
drum means having cams for first closin,
the heater switch, then closing the switc
of the second named valve, and then closin
the switch of the first named valve, said.
cams being of lengths to hold their co-acting
switches closed for predetermined intervals.
3. In a refrigerating system, a pair of
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combined generating and absorbing tanks, a

combined gas condensing and liquid collect-

ing tank, gas conducting means leading from

- the first tanks to the second tank, a liquid

outlet from the condensing and collecting
tank for connection with an expansion coul,

(]

return piping for the coil leading to the gen- -

erating and absorbing tanks, individual elec-

‘tric heaters for said generating and absorb-
‘ing tanks, individual liquid-cooled members

for these tanks, a third liquid-cooled member
for the condensing and collecting tank, indi-

-vidual self-closing valves - for the -three

liquid-cooled members, ' individual electro-
magnetic opening- devices. for. the  three

‘valves, individual circuits for the aforesaid -

heaters and the magnetic valve-opening de-
vices, a group of self-opening switches for
said’ circuits,” and drum means directly and

. constantly driven by a synchronous electric

motor, said drum.means having cams for
closing the switches in predetermined se-

«illlence, said cams being of lenfths,.to hold
their co-acting switches closed for predeter-

mined intervals. - :
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‘In testimony whereof we have hereunto -

affixed our signatures. ‘
'~ HENRY F. GELLENBECK.
. EDWARD J. GELLENBECK.
BENJAMIN G. GELLENBECK.



