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UNITED STATES PATENT OFFICE,

EMIL ¢, LOETSCHER, OF DUBUQUE, IOWA.

BEFRIGERATIN G APPA‘MT'US; .

s

Specification of Letters Patent.

To all whom it may concern: .o

Be it known that I, Eumin C. LorrscHER,
a citizen of the United States, vesiding at
Dubuque, in the county of Dubuque and
State of Iowa, have invented certain new

and useful Improvements in Refrigerating .

Apparatus, of which the following is &
specification. v ,

My invention relates to certain new and
useful improvements in refrigerating appa-
ratus and more particularly to a machine of
the absorption type. :

Cne of the principal objects of the inven-
tion is to provide a machine which shall be
automatic in its operation and wherein the
refrigerant is contained within an apparatus
that is substantially seamless in that there
are practically no moving parts in the path
of the refrigerant. . : '

A further object of my invention resides
in the means for effecting a quick absorp-
tion of the expanded gas. S

Still further objects of the invention re-
side in the automatic means for alternately
introducing heat and applying a cooling

‘medium to the generator-absorber and in.

means for rendering the machine inopera-

tive in the event that the condenser fails to

operate. v _ : o ‘ v
Minor details of construction will be hére-

inafter more fully described and are shown

in the accompanying drawing, in which—

- Figure 1 is a side elevational view in sec-

tion of my complete refrigerating appara- .
tus; Fig. 2 is a sectional view of a two-way

_ control valve; Fig. 8 is a section on the line

40

3—3 of Fig. 2; Fig. 4 is a section on the line

. 4—4 of Fig. 2; Fig. 5 is a detail sectional .
view of the equalizing and separating fit-

ting; Fig. 6.is a detail séctional view of the
expansion valve; Fig. 7 is a side elevational

" view of the brine tank with the tank in sec-

45

tion; Fig. 8 is an end view of Fig. 7; Fig. 9

is a detail sectional view of a modified form

_of receiver and refrigerating coil within the .
brine tank, the receiver and brine€ tank being .
S : : . pipe 21 extends through the upper end of

shown' in section. . C
~ Referring now more particularly to the

drawings the apparatus as a whole consists
_escentially of three main sections, namely,

the gemerator-absorber member, the rectify-

_“ing and condensing member and the refrig-
erating member, which will be described i
5'5 “the order named and the relations.of one to

the other. = - . o v
The generator-absorber.f—Refemng now

to ¥ig. 1 the generator-absorber performs
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two functions, namely, the. distillation of

vapor from the refrigerant contained there-
in, such as pure aqua ammonia and the ab-

80

sorption of the vapor upon its return there-

50. I preferably construct the generator-
absorber 10 from metal that will withstand
high pressure and which will not be affected
by the action of the ammonia solution there-
in; said generator-absorber 10 is preferably
provided with an arced bottom 11 upon
which rests a shell 12 forming a supple-
mentary generating chamber 13 in com-
munication with the interior of the main
generator by means of the opening 14. Se-
cured to the shell 12 and communicating
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with the supplementary generating chiamber,

is a vapor and liquid-conveying member 15,
preferably extending vertically within the
generator 10 and terminating below the top
thereof, but above the liquid to be contained
therein. ’ -

Upon the member 15. are mounted a plu-
rality of distributing super-imposed mem-
bers, each one of which has inwardly pro-
jecting sides so that the open upper edge of
each member projects beyond the lower edge
of the member above, whereby a liquid is
caused to pass through the member 15 flow-
ing from the open upper end thereof into
thé upper -distributing member 16. When
said distributing member is filled the liquid

flows over the open upper edges thereof’

trickling down the inclined side edges into
the distributing mermber below until all of

the distributing members are filled, where-

upon the liquid again passes into the gener-
- container. o
Arranged preferably at the top of the con-

“tainer 10 is an analyzing chamber 17 into

which a pipe 18 projects, which is open at
both ends, and which may be supported by a
series of perforated baflle plates 19.. Mount-

“ed upon the lower end of the pipe 18 is a

trap 20, the lower end of the pipe 18 com-
municating with the interior ‘thereof. " A

the analyzing chamber 17 and also com-
municates with the interior of the trap 20,
- The rectifier and condenser.—The. recti-

‘fier and condenser comprises a receptacle 22
for containing water-or any cooling medium,
‘within which are mounted the rectifying

coil 28 and the condensing coil 24, the lat-
ter having its two ends terminating within
s liquid container 25, one end of said coil
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being disposed above the other end. One.

end of the rectifying coil 23 terminates in
a downwardly extending arm 26 opening
into the equalizing and separating chamber
member 27, shown in detail in Fig. 5. The
pipe 21 also opens into the interior of the
equalizing and separating chamber 27 and
preferably at a point above the open end

~of the pipe 26. A pipe 28 leads from the
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lower end of the separating chamber 27 to

the auxiliary chamber 13 and having one
or more openings terminating in a head 29

provided with perforations or other open--

ings 30. _
As a means for admitting and withdraw-
ing the cooling medium from the rectifier

. and condenser I have provided a supply

pipe 31, having an extension 32 terminating
near the lower end of the member 22 and
the over-flow pipe 33. A spray pipe 34 com-
municates with the member 22 at one end
and preferably terminates at its other end
in a perforated ring 35 surrounding the hood
17 to spray the generator absorber 10 with
the liquid medium contained within the rec-
tifier and condensing member 22.

- The refrigerating member~—The refrig-
erating’ member comprises ‘a - refriger-
ating tank adapted to contain brine or any
other non-freezing liquid, within which the
refrigerating coil 86" is placed. The re-
frigerating coil has one end connected to
one end of the rectifying member 28 by the
pipe 37, coupled to which pipe a pressure

-gage 38 is herein shown and the other end

of the refrigerating coil 36 is in communica-

_tion with the interior of the liquid container
- 25 through the medium of the pipe 39. A

trap 40 1s in communication with the pipe
37 by means of the pipe 41 which preferably
terminates near the bottom of the trap,
while the pipe 39 is in communication with

. the trap 40 through the pipe 42 terminating

near the upper wall of the trap 40. The ex-
pansion member 43 is secured to the pipe
39 at any convenient point between the re-

. frigerating member 36 and the container 25,

said expansion member being shown in de-
tail in Fig. 6, comprising a valve chamber
44 having an extension to provide a - valve
opening 45. A valve 46 is movably mounted
within the valve chamber 44 and carries the
valve stem 47, said valve and valve stem
being provided with an opening 48. A fil-
tering material 49 covers one end .of the
opening 48 and is preferably carried by the
valve head 46. Said expansion valve 43 is
provided with two pipe-receiving openings
50 to receive two sections of the pipe 39.

- As a means for applying heat to the gen-

. erator-absorber .member 10 I have herein

(.17

'shown the apparatus as intended to be used .

with a gas-heating medium, although any
suitable heating medium may be employed,
said apparatus consisting of a gas pipe 51

1,151,202

terminating in a heating coil 52 disposed
beneath the curved bottom plate 11 of the
member 10, said gas pipe 51 communicating
with a valve 53, the function of which will
be hereinafter more fully described, said
valve having a pipe 54 leading into the same

79

which communicates with the source of gas

supply. L -

A shell 55 surrounds the . generator-ab-
sorber member 10 and-is provided with a
plurality of air intake openings 50 near its
lower bottom edge and a flue 57. As the
heating fluid such as gas, passing through

the pipe 51 is intermittently cut off and ap--

plied by mechanism hereinafter to be de-
scribed, I provide a pilot burner 58 having
its burner end terminating adjacent the
heating coil 52 and connected to the pipe
54 by means of the pipe 59..

During the process of refrigeration it is

necessary to automatically and alternately

heat and cool the generator-absorber and to

this end .I provide automatic controlling

means as follows: The fluid supply pipe 84
conveying the cooling medium to the gen-
erator-absorber is preferably so situated rel-
ative to the pipe 51 containing the heating
fluid that both of said pipes are caused to
pass through the compound valve 60 which
embodies the plug 61 having a heating fluid
opening 62 and a cooling fluid opening 63
so that when the long axis of the opening
63-1s at right angles to the pipe 34 the valve
is- closed, and when the long axis of said
opening is parallel with the axis of said

pipe 34 where the same passes through the

valve, said valve is in wide open pdsition;
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it being equally true that when the long axis

of the valve opening 62 is parallel with the
vertical axis of the pipe 51 the valvé is in
open position and when at right angles to
the vertical axis of the pipe 51 said heating-

105

fluid valve is closed. " A stud 64 is axially

mounted on the valve plug 61 and cdrries
a grooved wheel 65. Mounted upon the

wheel 65-is an auxiliary operating means

comprising a race-way within which a ball
or other suitably shaped weighted member
67 is adapted to move or roll, and the func-
tion of which will be more particularly de-
seribed. o '

. A turning movement is i.mparted to the’

valve plug 61 by the novel mechanism now
to be described: Within the generator-ab-
sorber 10 is placed a pressure chamber 68
supported by a pipe 69, one end o1 which
communicates with the interior of the cham-
bér 68 and which projects through the side
walls of the members 10 and 55 and having
its other end opening into the pressure.
chamber 70 near its upper end. A pipe 71
extends into the chamber 70 and having its

"end disposed below the point where the pipe

69 enters the same. Baid pipe 71 is herein
shown as formed with one or more convolu-
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tions 72 and terminating in a downwardly
extending end 73, confined within a chamber
74. The pipe 71 is preferably made of
spring metal so that the end carrying the
chamber 74 yields relative to the vertical
portion 7T1. A belt or cord 75 passes over
‘the grooved wheel 65 and has one end se-
cured to the lug 76 on the pipe 71 and its
other end to a weighted block 77. A spring
78 is connected at one end to the weighted
block 77 and at its other end to an-adjusting
screw 79, the latter being supported by a
bracket 80 with which it has a screw-thread-

- ed engagement, said bracket being supported

by any suitable means.

A valve 81 is positioned within the valve
casing 58 and connected to the diaphragm 82
by means of the valve stem 83. The dia-
phragm 82 spans an opening in the pipe 31
while the valve 81 is intended to seat so as
0 close the opening in the valve casing 53
to prevent the flow of the heating fluid
through the pipe 51. The tension of the dia-
phragm is such that so long as the pressure

5 of the fluid passing through the pipe 381-is

gufficient - to overcome the tension of the
spring 84 and such slight pressure as there
may be upon the valve 81, the valve 81 will
remain unseated allowing the fluid heating
medium to pass through the pipe 51, where-
as if the source of supply of the fluid pass-
ing through the pipe 31 should be cut off,
the spring 84 would imimediately shut the
valve thereby cutting off the fluid heating
supply, which would remain shut off until
the liquid was again caused to pass through
the pipe 81. This valve mechanism is in the
nature of a safety device for the sole pur-
pose of preventing the operation of the ma-

chine in the event that one of the elements’

essential to its operation should inadvert-
ently or-otherwise be interrupted.
Assuming that there is a proper supply
of aqua ammonia or other suitable medium
in the generator-absorber 10, which under
normal " conditions would. approximately
cover the third distributing member 16 from
the bottom, and with both the heating and
cooling fluids supplied to their respective
parts, and that the valve opening 62 was in
a vertical position so that the heating fluid

is being supplied to the burner and the

burner lighted, and further assuming that
there is a liquid in the chamber 70 and the
traps 20 and 40 to the height of the liquid
levels indicated at 85 and that the container
68 is partially filled with aqua ammonia of
a predetermined degree of saturation, or any
other volatile fluid capable of .forming a
vapor pressure, and still further assuming

- that substantially all of the air within the

system has been exhausted by means of an’
exhaust pump being applied to any conven-
ient point, such as the joint 86 which may-

be thereafter sealed, the operation of the

@

‘machine is as follows: Heat being applied to

the curved bottom wall 11 of the generator- .

absorber, the aqua gmmonia confined within
the chamber 13 is heated and as such ammo-
nia has a very low boiling point a gaseous
vapor is instantly formed which, of course,
tends to rise and the only outlet therefor
is through the pipe 15. The rising of the
vapor will trap portions of the liquid with-
in said pipe 15, which will be carried up-
ward and flow over the upper end of the

‘pipe into the top distributing member 16,

70
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the vapor, however, continuing to rise -

through the baffle plates 19 to the highest
point within the generator-absorber. As the
heating ‘process continues the distributing
members 16 become successively filled, caus-
ing the liquid to flow over their outer edges
and thereby affording a very great evapor-
ating surface which tends to cause more per-
fect distillation of the fluid and as the dis-
tillation progresses and more vapor is pro-
duced, the level of the liquid within the
wenerator-absorber becomes less in height,
]‘ghereby exposing more distributing mem-
ers. :

In the meantime the vaporization of the
liquid is creating a pressure in the upper
part of the generator-absorber causing the
gaseous vapor to pass through the pipe 18
and when the pressure of the liquid, such as
mercury, within the trap 20 is less than the
vapor pressure within the generator-ab-
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sorber, the . gaseous vapor will thereupon

pass through the liquid trap into the pipe 21
to the separating member shown more in de-
tail in Fig. 5. The gaseous vapor entering
the chamber of the separating member 97
will thereupon rise through the pipe 26 into
the rectifier, whereupon the condensed va-
por which reaches the separating member
97 will gravitate through the pipe 28 back

"to the chamber 13 to be vaporized. The

100
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gaseous vapor thereupon enters the rectifier

93 which is submerged in _a cooling medium
contained in the receptacle 22, the function
of the rectifier being to condense all of the
water vapor within the gaseous vapor en-
tering -the same but tp leave the amimonia
gas unaffected, whereupon the ammonia gas
passes into the pipe 37. The ammonia gas
in passing through the pipe 37 hasthe

i10

115

choice of two ways, namely, either directly -
into the refrigerating coil 36 or through the

pipe 41 into the trap 40 and up through
the liquid seal therein into the pipe 42 and
thence into the refrigerating member 36, or
back through the pipe 39. As the ammonia

. vapor passes into the refrigerating member

36 the ammonia gas is condensed until the
refrigerating member is full of the con-
densed gas unless the refrigerating member
is already full of condensed gas due to the
previous operation.of the machine. When

the refrigerating member is full of con-
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densed gas and, therefore, no more gas can
enter the same the gas in the pipe 37 now
enters the pipe 41 passing through the lig-
uid sealed in the trap 40 into the pipe 42,
and since it cannot pass into the refrigerat-
Ing member, it flows through the pipe 39
into the receiver 25 constituting part of the
condensing member. The flow of the gas

into the receiver 25 is practically unob-

structed in passing through the expansion
member 43 since the valve 46 in said expan-
sion member will readily rise under slight
pressure. '
The receiver 25 and the condensing coil 24
being both submerged in a cooling medium,
gas entering said condensing member will
thereupon rise through the opening of the
condensing:coil at the top of the receiver 25
and will gradually be condensed in the con-
densing coil, thereby filling the receiver 25
with condensed gas. When the receiver 25
is filled or substantially filled with con-
densed gas the heating of the ammonia
within the generator-absorber is automati-
cally discontinued and the absorption proc-
ess then automatically started by the follow-
ingnovel means: There being agua ammonia

in the chamber 68, or any. other suitable lig-

uid, and- as ‘the temperature - of the fluid
within the generator-absorber has risen to
a high degree, the aqua ammonia in the

. chamber 68 will form a vapor pressure

35

which will be transmitted through the pipe

69 to the interior of the chamber 70 and ex-
ert pressure upon the top surface of .the

. liquid within said chamber 70, which liquid

is preferably ‘mercury. The mercury will
thereupon rise through the pipe 71 passing

- through the convolution or convolutions 79
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into the ball chamber 74 and as the ‘ball

chamber gradually receives the liquid the

weight: of the ball will consequently be in-
creased and at the same time the air within

the ball will be compressed. As the weight.

of the ball increases, the end 73 will begin to

fall against the action of the spring pipe 72 -

and through the cord 75 imparts a turning
movement to the valve plug 61. It is de-
sirable that the turning movement given to
this valve at this point be rapid and to this
end I have mounted the ball guide 66 upon

-the pulley wheel 65 so that a partial rota-

tion of said pulley wheel tilts the ball guide,
causing the ball therein to roll or move to-
ward one end and thereby impart a speedy
rotative movement to the valve plug 61,
The rotation .of the valve plug either shuts
off the flow of the heating medium and

opens the valve to permit the flow of the -
cooling medium or shuts off the valve to

stop the flow of the cooling medium and
opens the valve to permit the flow of ‘the

~ heating medium.

65

“In the process so far described it is essen-
tial that the heating medium be shut off

-7
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and the parts are shown in Fig. 1 with the.
ball guide in such position that the ball is
about to roll to the other end, thereby shut-
ting off the heating fluid and opening ‘the
valve in the cooling fluid pipe. An adjust-
ment of this valve mechanism ‘may.be ef-
fected by suspending a weight 77 from one
end-of the cord 75 and interposing a tension
spring 78 between the weight 77 and the ad-
justable set-screw 79. , R
The source of heat being now cut off a

ccooling medium, such as water, flows from
- the receptacle 22 through the pipe 34 into

the perforated ring 35, the cooling fluid
thereupon being sprayed over the edge of
the generator-absorber cooling the same, as
well as the vapor and liquid therein. The
condensation-of the vapor gases in the gen-
erator-absorber reduces the pressure within
said generator-absorber and as the remain-
ing fluid therein begins to cool, it gradually
absorbs the ammonia gas throughout the
entire apparatus.:
throughout the apparatus is absorbed in a
rapid manner, the temperature of the con-
densed gas in the refrigerating member 36
will remain at substantially the same tem-
perature as the liquid medium in which said
refrigerating member is submerged and the

70
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85

Unless the ammonia gas

90

heat units in the surrounding liquid will g5

not be absorbed to.produce refrigeration.
To obtain a rapid absorption and low degree
of temperature in the fluid surrounding the
refrigerating member 36 I utilize the dis-
tributing’ member 16 in the generator-ab-
sorber as a means for exposing a large liquid
surface to the absorbing action of the am-
monia® gas flowing into the generator-ab-
sorber through the pipe 28. ~ As the am-
monia gas from the refrigerating member
36 is absorbed, the liguid ammonia in said
refrigerating member boils, thereby absorb-
ing the heat units in the brine surrounding

100

105 -

the refrigerating member and contained in -

the receptacle 85, thus producing refrigera-
tion. In the absorption process, the gas
entering the generator-absorber through the
pipe 28 in combining with the liquid in the
generator-absorber produces heat, ‘causing
the vapor and liquid to rise in the pipe 15,

‘said liquid flowing into the top distributing

member 16 and successively into the distrib.-
uting members below, thus exposing a large
ligmd surface to "aid the absorption of
the gag. - o ' :

During the absorption process the con-
densed gas in the condensing coil 24 and

‘container 25 is under pressure due to the
temperature of the liquid within the con- -

tainer 22, with the result that the. liquefied

gas therein is forced into the- expansion -

member 43. The valve 46 being seated the

. liquefied gas thereupon passes through' the

filtering material 49 into the restricted pas-
sage 48 and thereby gradually escapes
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throughb the. restricted passé,ge 48 into the

" pipe 89, whereupon said liquefied gas re-
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turns through the refrigerating member .36,
pipe 37, rectifier 23 and pipe 28 into the
generator-absorber. .

In the return flow of the liquefied gas

from the container 25, such gas as will pass

into the pipe 42 will cause the non-volatile
liquid in the trap 40 to rise in the pipe 41
until the pressure of the liquid in the pipe
41 is equal to the pressure of the gas in the
pipe 49 consequently, the liquefied gas will
flow into the refrigerating . member - 36,
whereupon it absorbs heat units, having
been reconverted into a gas on account of the
temperature of the brine and returns to the
generator - absorber as above indicated.
Such gas in its return flow through the rec-
tifier 28 into: the pipe 28 as may be diverted
into the pipe 21 will create a pressure in the
trap 20 thereby causing the non-volatile lig-
uid therein to rise in the pipe 18 until the
pressure of said liquid equals the pressure
of the gas in the trap 20 so that the gas

must ‘necessarily pass back through the’

equalizing or separating member 27 into the
pipe 28. , .

In an apparatus of this character it is
most desirahie to eliminate as far as possible
any moving or mechanical valves which
might ‘become gummed or clogged . and
thereby prevent the successful operation of
the apparatus. In my system of piping as
herein shown, any pressure that may be
created in the pipe 28 during the heating
process is equalized by the pressure in the
pipe 21, since these two' pipes open into a
‘common chamber with the result that only
the gaseous vapor can pass into the rectifier.

1 wish to direct particular attention to the
novel arrangement of the combined rectifier
and condenser. In the construction shown,
the condenser and rectifier are mounted

within the container 22, to which container -

the cooling liquid supply pipe 31 is con-

_nected with its discharge end términating

near the bottom of the container. A liquid
cooling mediwmn of a comparatively low de-
gree of temperature is necessary to liquefy
the ammonia gas so that I arrange the con-
denser and the receptacle 25 -near the bot-

tom of the container 22 whereby the cooling"

medium will surround the coil 24 and con-
tainer 25 when in its coolest state; whereas,
the rectifier is so constructed that its super-

- ficial area is appreciably less than the super-

ficial area of both the coil 24 and the con-

_tainer 25, but with a-certain definite area

relation. By means of such. construection I
am enabled to place both the condenser and
the rectifier within the same container and

to surround them by the same cooling me--
“dium, provided a .definite ared relation is

maintained between these parts and the rec-

tifier is positioned a predetermined distance

above the condensing coil where the warmed -

cooling medium rising to the surface wilk
surround the same. ' ,

The overflow pipe 33 is merely for the .

purpose of maintaining a proper level of
cooling medium in the container 22. The
float valve 22* maintains the level of the
liquid in the tank 22.

Assuming now, that refrigeration has
taken place-in the container 35 and that the
liquefied ammonia and the ammonia gases
have been absorbed and returned to the
generator-absorber, with the exception of
the liquefied gas in the refrigerating mem-
ber 36, it is then desirable to discontinue
the absorption of such liquefied gas as re-
mains in the “apparatus and to begin the
generation of ammonia. gas in order that
refrigeration may continue.  The control-
ling mechanism is so designed that as the
liquid within the generator-absorber cools,:
the aqua ammonia within the receptacle 68
absorbs the compressed vapor in the recep-
tacle 70 and the pressure in the ball cham-
ber 74 created' by the infiow of the non-
volatile fluid therein, causes said non-voia-
tile fluid to return through the pipe 71 into
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the receptacle 70. The gradual returning

of said non-volatile fluid causes a rotation
of the valve 61 in a direction reverse to
that previously described through the me-
dium of the spring 78, the inherent spring
tension in the pipe 71 and, ultimately, by
the movement of the ball 67 in the guide 66,
thereby closing the valve opening 63 so as
to shut off the cooling liguid supply and

-moving the valve opening 62 so as to per-

mit the fluid heating medium in the pipe 34
to pass into the coil 52, whereupon the fluid
heating: medium will be ignited by the

100
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flame from the pilot burner 58 and the gen- -

eration of the vapor gas will then proceed
as heretofore described.

It is extremely desirable in a machine of
the character described, to provide some
means for rendering the machine inoper-
ative in the event that any of the working
parts become disarranged, or the source of

~supply of any of the elements necessary for

the perfect operation of the machine be cut
off. Since there are substantially no mov-

-ing parts of my apparatus which can be-
.come’ defective through wear and as no in-

jury could be done the machine by the fluid
heating medium being cut off there is, conse-
quently, only one contingency.that might

- happen which would result in injury to the
- apparatus, namely, the shutting off of-the

cooling medium supply while the generation
of the gas'is in process. To guard against:

11e

113

1286

such contingency I interpose the valve 81 in. .

the valve chamber 53, which valve contrelg”

the admission of the fluid heating meditim "

to the pipe 51, and in the event that the.
fluid cooling medium should fail to flow’

130
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through the pipe .81 and in the absence of
pressure upon the diaphragm 82, said pres-
sure being the normal pressure of the fluid
cooling medium passing therethrough, the
tension of the spring 84 is such that it would
cause the valve 81 to seat, thereby shutting
off the fluid heating medium supply and
rendering the machine inoperative.

In the apparatus as heretofore described
there is only one valve in the system through
which the refrigerant passes, namely, the
valve 43 and if desirable, this valve can be
done away with without altering the princi-
ple of operation of the apparatus. Instead
of employing the refrigerating member 36,

and brine tank 35 as herein shown, I may

uge a brine tank 87 (Fig. 9) in which a re-
ceptacle 88 is suspended that is provided
with an insulated outer wall 89. The re-
frigerating member 90 is connected at. one
end to the lower bottom wall of the recep-
tacle 88 and opening thereinto, while one
end of the refrigerating member is provided

~with a vertical extension 91 terminating

within the interior of said receptacle 88 near
the top wall thereof. The

" nected directly with the pipe 92, the latter

30

86

40

being in communication with the pipe 89.
When this form of refrigerating member is
substituted for the refrigerating member 36

and brine tank 35, the trap 40, pipes 41 and -

42 and valve 43 are eliminated. In this
modified form of construction the liquefied
gas from the receptacle 25 will pass through
the pipe 39 and will be trapped in-the rée-

‘ceptacle 88 and refrigerating coil 90 and

during the absorption process the liquid in
the refrigerating coil 90 is converted into

gas ‘and returns to the generator-absorber -

through the pipe 37, the insulation sur-
rounding the receptacle '88 preventing said

" receptacle -from acting as a condenser dur- -

. ing the generating stage by preventing the

46

50

the receptacle -88.

gas therein from dissipating heat to the

colder atmosphere and, brine surrounding
‘The gradual reflow- of
the liquefied gas from the receptacle 25 is
accomplished by means of the restricted
orifice 48, whereas, when said valve member

43 is omitted the gradual reflow of the
liquefied gas in the receptacle 88 is accom-

plished, due to the cooling medium sur-

~ rounding the refrigerating member 90 being
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of a much lower temperature than the cool-
ing medium surrounding the container 25,

‘with the result that the liquefied gas within
_the receptacle 88 is boiled much

more’slowly

than the liquefied gas within the container

25, thereby causing a gradual return flow of

the liquefied gas therein through thé pipe 87
to the generator-absorber. o
Figs. 7 and 8 show a modified arrange-

‘ment of the refrigerating member together

with the expansion member 43 and trap 40.

Under certain conditions more especially

pipe 37 is con-’

“ 1,151,208

when the machine is cooling the brine for
the- first time and, the latter is very warm,
due to the temperature of the surrounding.
air, I have found that the construction
shown in Fig. 1 may cause the liquid in trap
40 to be forced up into pipe 41.so rapidly
that most of it is forced into pipe 37, and
thence into the generator-absorber through

70

pipe 28. Such action would make the ma- .

chine inoperative, as the expanding vapor
in pipe 89 could then pass through the trap
40 directly into pipe 37 without meeting the

- usual resistance. Thus the cold gas would

not enter the coil 86 at all and no cooling of
the brine could take place except that which
could be accomplished by the evaporation of-
the refrigerant contained in said coil at the
time absorption begins but all of the liquid
in container 25 would by-pass through the
trap instead of being forced through coil
36. Another cause for such action is found
in the excessive friction of the numerous
bends in coil 36 to the passage of the va-
porized refrigerant, which may cause so
high-a back pressure in coil 86 that it may
overcome the resistance of the liquid in pipe
41 which would cause the same result.” In
order to prevent such action, I provide a
plurality- of coils connected to headers 35
at both ends thereof, as snown in Figs. 7
and 8. The pipe 39 connecting to one of the
headers, in one side and the pipe 37 con-
necting to the other header at the opposite
side. An equalizing pipe 86* is connected
above the headers as shown.. Said pipe
serves the purpose of equalizing the pres-
sures in the pipes 39 and 87 at all times,
thus preventing the action described. Fur-
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thermore the multi-coil construction reduces

the back pressure in the coil 36 because it
provides numerous passages for the coils to
free themselves of gas as compared with the
construction shown in Fig, 1.

Having now described my invention, I
claim: . . :

“1. In a refrigerating apparatus of the ab-
sorption type, the combination of a -com-
bined generator-absorber, a rectifier, a re-
frigerating member, a condenser, intercom:
municating means between said members for
directing the refrigerant from said genera--
tor-absorber through said members and to
return said refrigerant to said generator-
absorber, means for heating said generator-
absorber and means within said generator-

105

110.

115

120

absorber for causing the vapor produced - .

by said heat together with liquid to rise in

2 fixed path, and means interposed in the re-

turn path of the liquid for holding part
thereof above the normal level of the liquid
in'said generator-absorber.

2. In_ a refrigerating apparatus of the
absorption type, the combination of a com-
bined ' generator-absorber, a " rectifier, a re-’
frigerating member, a_condenser and inter-
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communicating means between said members

to cause a refrigerant to flow in a predeter-’

mined path through said members and re-
turn to said generator-absorber, said genera-
tor-absorber having one of the communicat-
ing means opening thereinto at its top for
the outlet of the refrigerant and another
communicating means opening thereinto

near its bottom for the return of said refrig- -

erant, and means adjacent the latter commu-
cating means for heating said generator-
absorber.

3. In a refrigerating apparatus of the ab-
sorption type, the combination of a com-
bined generator-absorber, a rectifier, a re-
frigerating member, a condenser and inter-
communicating means between said mem-

_bers causing a refrigerant to flow in a pre-

determined path from one point in said gen-

erator-absorber through said members to an-

other point in said generator-absorber, an
auxiliary chamber irfsaid generator-absorber.
within which said refrigerant is caused to
flow on its return, means for heating said
generator-absorber adjacent said auxiliary
chamber, a conduit secured to said auxiliary
chamber to guide the refrigerant in its up-

‘ward travel and means adjacent said com-

duit for causing the refrigerant passing
therethrough to spread out and present a
large evaporating or absorbing surface.

4. Tn a refrigerating apparatus of the ab-
sorption type, the combination of a com-

bined generator-absorber, a rectifier, outlet -

communicating means between said.genera-
tor-absorber and rectifier, a refrigerating
member, communicating means between said

refrigerating member and said rectifier, a

condenser,” communicating means between
said condenser and said refrigerating mem-
ber, ‘communicating means between said
generator-absorber ~and ‘rectifier, return
communicating means between said rectifier
andgenerator-absorber, said outlet and re-
turn communicating means being in- com-
munication with each other.

5. In a refrigerating gpparatus of the ab-
sorption type, the combination of a com-
bined generator-absorber, a rectifier, outlet
communicating means between said gener-
ator-absorber and said rectifier, a refriger-
ating member, communicating means be-

¢

tween said rectifier and refrigerating mem-

ber, a condenser, communicating means be-
tween said condenser ‘and refrigerating
member, a return communicating means be-

tween said rectifier and said generator-ab-

sorber, said outlet and return communicat-

'ing means being in communication with each

other and a pressure equalizing member at
the juncture of said outlet and ‘return,com-
municating means and positioned above the
level' of the liquid in said generator-ab-
sorber.

6. In a refrigerating apparatus of the ab-

77

sorption type the’combina;tion of.a mener-
ype,

ator-absorber, a . rectifier, communicating
means between said generator-absorber and
said rectifier, a refrigerating member, com-
municating meaxis between said-refrigerat-
ing member and said rectifier, a condenser,
communicating means between said con-
denser and said refrigerating member and
return communicating means between said
rectifier and said generator-absorber and a
receptacle adapte(% to contain a cooling

‘medium and in which said rectifier and con-

denser are contained.
7. In a refrigerating apparatus of the ab-

- sorption type, the combination of a gener-
ator-absorber, a . rectifier, communicating
‘means between said generator-absorber and .

said rectifier, a refrigerating member, com-
municating means between said refrigerat-
ing member and said rectifier, a condenser,
communicating means between sdid con-
denser and said refrigerating member and
return. communicating means between said
rectifier and said
receptacle adapted to contain a cooling
medium and in which said rectifier and con-

“ denser are contained and means for intro-

ducing a cooling medium into said recepta-
cle adjacent the condensing member.

8. Tn a refrigerating apparatus of the ab-
sorption type, the combination of a gener-

‘ator-absorber, a rectifier, communicating

means between said generator-absorber and
said rectifier, a condenser positioned below
said rectifier and of greater superficial area
than said rectifier, a common receptacle for
said rectifier and condenser adapted to con-
tain a cooling medium, means for introduc-
ing a cooling medium into said container
near the bottom thereof, a refrigerating
member, communicating means between said
rectifier and refrigerating member, commu-

‘nicating means between said condenser and

refrigerating member and a return commu-
nicating means between said: rectifier and

‘said generator-absorber.

9, In a refrigerating apparatus of the ab-
sorption type, the combination. of a eom-

" bined generator-absorber, a rectifier, a re-

frigerating member, a condenser, communi-
cating means between snaid generator-ab-

enerator-absorber and a-

70

75

80 -

85

90

95

100

ils

sorber and ‘said ~rectifier, communicating .

means between said rectifier and refrigerat-
ing member, communicating means between
said refrigerating member and said con-
denser, return communicating means be-

120

tween said rectifier and generator-absorber .

and means between the communicating
means between said rectifier and refrigerat-
ing member and the communicating means

between said condenser and refrigerating

member for causing the refrigerant to flow
from said rectifier into said condenser when
said refrigerating member is substantiallv
full of the refrigerant.
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10. In a refrigerating apparatﬁs of the
absorption type, the combination of a gen-
erator-absorber, a rectifier, a refrigerating

member, a condenser, communicating means .

between said rectifier and refrigerating
member, communicating means between said
condenser and refrigerating member, return
communicating means between said gener-
ator-absorber and said rectifier, outlet com-
municating means between said generator-
absorber communicating with the return
communicating means between said rectifier
and generator - absorber ‘and fluid control
valves for preventing the return of a refrig-
erant through said outlet communicating
means into the said generator-absorber.

11..In a refrigerating apparatus of the
absorption type, the combination of a gen-
erator-absorber, a rectifier, communicating
means between said generator-absorber and
said rectifier, a refrigerating member, corn-
municating means hetween said rectifier and
said refrigerating ‘member, a condenger,
communicating -means between said con-
denser and said refrigerating member,
means between said rectifier and refrigerat-
Ing member for permitting the flow of a
refrigerant from said rectifier into said
condenser and preventing the flow of the re-
frigerant from said refrigerating member
to said condenser and-means in the path of
travel of the refrigerant from said rectifier
to said condenser permitting an unobstruct-
ed passage to the flow of said refrigerant
into said condenser’and restricting the flow

of the refrigerant from said condenser to

. said refrigerating member.

40

45

12. In a refrigerating apparatis. of the
absorption type the combination of a gen-
erator-absorber, a rectifier, communicating
means between said generator-absorber and
said rectifier, a refrigerating member, com-
municating means between said rectifier and
said refrigerating member, a condenser, com-
municating means between said condenser

> and said refrigerating member, means be-

b0

55

80.

tween said rectifier and refrigerating mem-
ber for permitting the flow of a refrigerant
from said rectifier into said condenser and
preventing the flow of the refrigerant from

said refrigerating member to said condenser

and means in the path of travel of the fluid

between said condensing member and said -

refrigerating member for varying the flow

° of the refrigerant between said members in

opposite directions, S

13. In a refrigerating apparatus of the’

absorption type, the combination of a gen-
erator-absorber, a rectifier, a refrigerating
member, a condenser, inter-communicating
means between said members, return com-

. Inunicating means between said rectifier and

65

said generator-absorber, a heat conveying
member terminating in a burner for heating

® said generator-absorber, a cooling fluid con-

1,161,208

veying member having a discharge end ad-

jacent said generator-absorber for discharg-

Ing a cooling fluid thereon, controlling

means for said heat conveying and cooling
fluid conveying members, a chamber within
the generator-absorber adapted to contain a
volatile liquid, a chamber outside 6f said
generator-absorber, a communicating pas-

sageway between said chambers and means -

between said controlling means and the
chamber outside of said generator-absorber
for effecting the movement of said control-
ling means by pressure created in said last

named chamber by the volatjlization of the.

liquid in said first named chamber.
14. In an apparatus of the character de-

‘scribed embodying an absorber-generator,

automatic controlling mechanism for alter-

nately heating and cooling the absorber-gen-

erator, ‘comprising controlling means, a
chamber within ~the generator-absorber
adapted to contain a volatile liquid, a cham-
ber outside of said generator-absorber, a
communicating passageway between said
chambers and means between said control-
ling means and the chamber outside of said
generator-absorber for effecting the move-
ment of said controlling means by pressure
created in said last named chamber by the
volatilization. of the liquid in said first
named chamber. ‘

15. In an apparatus of the character de-
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scribed, a controlling means for controlling

the flow of heating and cooling agents along
two different channels and means for effect.
ing the movement of said controlling means
in opposite directions comprising a tubular
spring member, a pressure chamber at each
end thereof into which the ends of said
tubular spring members open, a liquid con-

taining chamber in communication with one

of said pressure chambers and adapted to

in the compression chamber that has a com-
nunicating passageway with said volatile
fluid containing chamber, a flexible connec-

100
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~contain a volatile fluid, a non-volatile fluid

110

tion between said tubular spring member

heating said chamber containing the volatile
fluid whereby a pressure is created in the
pressure chamber containing said’non-vola-
tile fluid to force said non-volatile fluid
through said tubular spring member into
the other - pressure. chamber, whereby the
weight of said last named pressure chamber
is increased and.causing movement of said
controlling means in one direction through

" and said controlling means and means for -
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the medium &f said flexible ‘member, said -

fluid in’ said last named pressure member
being returried to the othér pressure cham.-
ber by air pressure upon the cooling of the
volatile fluid effecting a reverse movement
of the controlling means through the me-

-member.

dium of the tubular spring and flexible
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16. In an apparatus of the character de-
seribed, - valve-controlling - means compris-
ing a two-way valve, a resilient tubular

member flexibly connected to said valve,

auxiliary pressure chambers at each end of
said resilient tubular member, a main pres-
sure chamber, a passageway between said

main pressure chamber and one of said aux- -

iliary pressure chambers, fluids in the main
and “auxiliary chambers that are in direct
communication with each other, whereby the
heating of the fluid in said main pressure
chamber causes the fluid in said auxiliary
chamber to flow through said resilient mem-
ber into the other auxiliary pressure cham-
ber, thereby increasing the weight of said
chamber, a flexible connection between said

_resilient tubular member and said valve,

whereby the deflection of said tubular mem-
ber causes the rotation of said valve in one
direction and a cooling of the fluid in said
main pressure chamber causes the fluid in
one of said auxiliary chambers to flow back

" to the auxiliary chamber in direct commu-

25
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nication with the main chamber, thereby
effecting the rotation of the valve in an op-
posite direction. T .

17. In an apparatus of the character de-
seribed, valve-controlling means comprising
a two-way .valve, a resilient tubular mem-
ber flexibly connected to said valve, aux-
iliary pressure chambers at each end of said

resilient tubular member, a main pressure.

chamber, a passageway between said main
pressure chamber and one of said auxiliary
pressure chambers, fluids in the main and
auxiliary chambers that are in direct com-
munication with each other, whereby the
heating of the fluid in said main pressure
chamber causes the fluid ‘in said auxiliary
chamber to-flow through said resilient mem-

- ber into the other auxiliary pressure cham-

45

ber, thereby increasing the weight of said
chamber, a flexible connection between said
resilient tubular member and said valve,
whereby the deflection of said tubular mem-
ber causes the rotation of said valve in one
direction and a cooling of the fluid in said

main pressure chamber causes the fluid in
one of said auxiliary chambers to flow back
to the auxiliary chamber in direct commu-
nication with the main chamber, thereby
effecting the rotation of the valve in an
opposite direction and means carried by said
valve and operated by the turning movement
thereof for aiding ifs rotation in either di-
rection. :

18. In an apparatus of the character de-

scribed, a generator-absorber comprising -

main and auxiliary chambers, an outlet pipe
leading from said main chamber, a return
flow pipe leading into said auxiliary cham-
ber, a conduit in communication with said
auxiliary chamber and extending upwardly
within said main chamber, a plurality of

"distributing members super-imposed upon

said conduit, the lower bottom edge of each
distributing member extending within the
circumference of the upper edge of the dis-
tributing member below the same, means for

applying heat to said auxiliary chamber -

whereby the liquid within said main and
auxiliary chambers will rise through said
conduit and overflow upon the top distribut-

‘ing member and thence into the succeeding

distributing members.

19. In a refrigerating apparatus of the
absorption type, the combination of a com-
bined generator-absorber, a rectifier, outlet
communicating means between said genera-

tor-absorber and rectifier, a refrigerating.
- member, communicating means between said

refrigerating member and said rectifier, a
condenser, a condensing chamber within
said - condenser, a single communicating
member between said condensing chamber
and said refrigerating member, communicat-
ing means between said generator-absorber,
return communicating means between said
rectifier and generator-absorber, said outlet
and return communicating means being in
communication with each other.
EMIL C. LOETSCHER.
Witnesses:
James A. Ryanw,
E. T. LACHNER.
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