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1. 

The present invention relates to a hot gas valve. . 
More particularly, it consists of a refrigerant dis 
tributor for liquid and for hot gas. In the mech 
anism, there is a distributor for refrigerant with 
a supplemental valve, operated upon admission 
of hot gas thereto for distributing it to the re 
frigeration coils, particularly for the defrosting 
thereof. 

It is an object of the invention to provide a re 
frigerant distributor with means for the distri 
bution of the refrigerant, together with means 
for selectively admitting hot gas to the refriger 
ant passages for the purpose of defrosting the 
evaporator coils. More particularly, it is an ob 
ject of the invention to provide the foregoing 
With a normally closed valve cutting off the hot 
gas Supply and which valve is automatically 
opened upon the admission of hot gas to one side 
thereof. 
A further object is to provide the foregoing 

combination with an expansion valve. 
A further object is to provide the foregoing 

combination together with a thermal valve that 
is connectable With the refrigerant distribution 
passages, together with a supplemental hot gas 
valve as aforesaid. 

In the drawings: 
Fig. 1 is a more or less diagrammatic view of 

a refrigeration system into which the present in 
Vention has been added; 

Fig. 2 is a medial transverse section through 
the distributor itself, showing a manual expan 
Sion valve and an automatically operated steam 
Valve; 

Fig. 3 is a view of the two valves of Fig. 1, but 
taken at 90° to the section of Fig. 2, on the line 
3-3 of that figure; 

Fig. 4 is a transverse section through the dis 
tributor at the distribution passages, taken on 
the line 4-4 of Fig. 2; 

Fig. 5 is a transverse section through the hot 
gas inlet, taken on the line 5-5 of Fig. 2; and 

Fig. 6 is a view taken on the liquid bypass in 
let at the line 6-6 of Fig. 2. 
In Fig. 1, a compressor is shown at 0. It dis 

tributes hot gas under compression into a line , 
which conveys the hot gas via a check valve, as 
shown at C, to the condenser and receiver 2. 
The latter liquefies the gas, and from it the liq 
luid refrigerant is carried by a line 3 to a valve 
4, which may be manually or automatically op 
erated as desired. From the valve 4, the liquid 
is conveyed to a strainer f5, and thence to a 
thermal expansion valve 6 of a type known in 
the art. This thermal valve controls the ex 
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pansion of the liquid under reduced pressure to 
a distributor generally indicated at 7. In the 
present disclosure, the distributor is shown as a 
multi-outlet distributor and it evenly divides the 
refrigerant to a plurality of coils within an evap 
Orator 8. From the evaporator, a suction line 
9 carries the gases back to the compressor 0. 
From the hot gas line , a bypass hot gas line 

20 leads through a manual or automatic valve 21, 
and, by a continuation 22 of the line 20, into the 
distributor ill, as will appear in more detail here 
after. 

Similarly, a liquid bypass line 23 leads from 
the line 3 through a manual or automatic valve 
24, whence a continuation line 25 also leads into 
the distributor 7 in a manner to be described in 
more detail hereafter. 
The thermal valve is provided with a bulb 28 

connected by a capillary 29 to operate the ex 
pansion valve within the thermal valve mecha 
nism in response to outlet temperature. The 
thermal valve is also provided with an equalizer 
line 30 so that it will maintain constant super 
heat in the manner known in the art. 
The distributor 7 is shown in greater detail 

in Figs. 2 to 6. It has a body member 33 with a 
projection 34 at its left end for connection with 
the thermal valve 6. The body member 33 has 
an axial bore 35 running completely through it 
from end to end. This bore has an enlarged 
central portion forming a well 36 which receives 
valves, as will appear, and opens out to the right 
end of the main body portion 33. A cap member 
37 is screwed onto the right end of the body 
member 33, as shown. The cap has a projection 
38 on its outer side, and a bore 39, coaxial with 
the bore 34, extending through the main part 
of the cap and the projection 38. 
The Well 36 receives a distributor head insert 

40 which has an inlet opening 4 that is coaxial 
With the bore 35. The port 4f enlarges into a 
cylindrical bore 42 for receiving a valve, as is 
shown, the shoulder between them forming a 
valve seat 43. The insert 40 has a distributor 
outlet head 44 of an outside diameter to fit closely 
within the well 36 within the body portion 33. 
To the right of the head 44, the insert 40 has a 
reduced diameter, forming a sleeve 45 at its 
right end. The extreme right end of the sleeve 
45 is engaged in a cut-out within the inner sur 
face of the housing cap 37, so that the entire 
member 40 is clamped tightly in place. It is held 
against rotation by a pin 46 (Fig. 3). A suitable 
gasket may be used to seal the insert 40 at its 
left end. 
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The head 44 of the insert 40 is provided with a 
plurality of radially extending relatively small 
refrigerant passages 49. These paSSages are in 
tersected by transverse ports 50 that open out of 
the right end of the enlarged head 44. Radially 
outward from these transverse ports 50, the Sev 
eral radial passages 49 are continued by Some 
what enlarged passage sections 5. These latter 
are adapted to register with a plurality of larger 
radial passages 52 within the body portion 33. 
The passages 52, in turn, are adapted to be con 
nected by pipes 53, which themselves are some 
what enlarged. There is a pipe 53 for each of 
the coils within the evaporator. 
The valve seat 43 is adapted to be engaged by 

a valve 53 which is axially reciprocable in the 
bore 52 of the sleeve 45. It is in the form of a 
conical valve and has around it a hexagonal 
flange 5 to give it bearing within the port and 
yet to permit the flow of gases therearound. The 
valve 53 has a threaded stem, 56 threadedly 
mounted within the bore 39 of the cap. 3 of the 
main housing member. The stem 56 passes 
through a packing gland 57 which is acted upon 
by a threaded compression plug 58. The Outer 
end of the valve stem 56 may be engaged by a 
Wrench for Operating the valve toward or from its 
Valve Seat. A dust and protective cap 59 is thread 
ed over the projection of the cap, providing posi 
tive Sealing against any leakage past the packing 
gland 5 and protecting the valve members 
against inadvertent movement. 
The previously mentioned hot gas line 22 en 

ters the valve body 33 at a point to the right of 
the outlets $9 (Fig.2). It thereby communicates 
into the enlarged passage 36 of the valve body 
adjacent the Sleeve portion 45 of the insert 40. 
On the outer surface of this sleeve portion, a 
Valve 6) is adapted to slide. This valve, refer 
ring particularly to FigS. 2 and 3, has a central 
portion 6i, a port closing flange 62, and a right 
hand piston-like flange 63. Beyond the flange 
63, there is a continuation 64 of the portion 6 ?. 
This continuation is provided with a plurality of 
portS G5 that are adapted to register with the 
corresponding ports 66 within the sleeve por 
tion 45. A coil spring 6 of predetermined force 
acts against the flange 63 and against the inner 
end of the cap member 37. The liquid bypass line 
25 enters by a port 68 within the housing 33 to 
the enlarged portion 36 of the bore for registry 
With the ports 66 in the sleeve when the valve 
member 6 is in its leftward position, as shown 
in the drawings. A peripheral depression 70 
around the inner Surface of the valve 60 insures 
free passage to gas from the ports 66 to the ports 
65 whatever the angular disposition of the valve 
60 about the sleeve 45. 

Operation 

For normal refrigeration cycle, the valve 4 is 
Open, the valve 24 is closed, the valve 2 is closed, 
and the manual valve 54 on the distributor is 
Open. The compressor is caused to operate in 
response to a conventionally located thermostat, 
or the like. The thermal valve 6 is opened to a 
degree regulated by the bulb 28 and the pressure 
conditions, to maintain a constant superheat at 
the outlets of the coils of the evaporator 8, all 
as is known in the art. The course of the refrig 
erant is from the compressor O through the line 
lf, to the condenser and receiver. Within the 
line if, the refrigerant is in a hot gas state. From 
the condenser f2, the refrigerant passes as a liq 
laid through the liquid line f3, the valve 4, the 
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desired. 

4. 
Strainer 5, to the thermal valve 6. From the 
thermal valve, it flows into the inlet port 35 of 
the distributor 33. Therein, with the valve 54 
open, the refrigerant passes through the valve 
Seat 43 to the bore 42, and thence out through 
the various radial distribution passages 49, 5, 
52 and 53, to the several coils of the evaporator. 
From the evaporator, it is drawn back into the 
Suction line 9 to return to the compressor. 

During the foregoing operation, the valve 60 is 
maintained in a closed position primarily by the 
Spring 67. The gas that passes from the bore 42 
through the port 66 and 65 acts upon the right 
Side of the flange 63 with a force greater than 
that exerted by the gas in the transverse ports 50 
against the left-side of the flange 62, and, there 
fore, exerts a closing force on the valve 60. 
When it is desired to bypass the thermal valve 

for any reason, such as servicing it, the line valve 
4 is closed, and the line valve 24 in the liquid 

bypass line 23 is opened. Also, the manual valve 
54 within the distributor is closed. Thereupon, 
the liquid refrigerant may flow through the by 
paSS line 23, the Valve 24, and the line 25, into the 
distributor casing 33. It enters the port 68 to the 
right hand Side of the flange 63 of the valve 60 
Where it again urges the slide valve 60 closed. It 
flows through the radial ports 65 of the slide valve 
60, and thence through the ports 66 of the sleeve 
45 into the interior 42 of the sleeve 45. It passes 
around the hexagonal flange 55 on the valve 54, 
and then may flow out through the radial dis 
tribution passages 49, etc., as it did under the 
Control of the thermal valve. 
When it is desired to defrost the evaporating 

coils, or for any other reason to pass hot gas 
through the System, the line valves f4 and 24 are 
closed, and the line valve 2; within the hot gas 
bypass line 20 is opened. The position of the 
manual valve 54 is immaterial. This admits hot 
gas from ahead of the condenser into the distri 
butor body 33 through the line 22. It enters the 
Space between the two flanges 62 and 63 of the 
valve 60. It will be observed that these two 
flanges have an area differential, so that the pres 
Sure of the hot gas acts with greater force to the 
right against the flange 63 than it does to the left 
against the flange 62. This differential force is 
Sufficient to overcome the spring 66, so that the 
valve 60 is thereupon moved to the right in Figs, 
2 and 3. 
When the valve 60 slides to the right as afore 

Said, it uncovers the transverse ports 50 within 
the insert 40, and admits hot gas through the 
radial ports 49 and their continuations, into the 
Various distribution lines 53. Incidentally, the 
hot gas flowing through the transverse ports 50 
lowers in pressure, so that the gas pressure con 
veyed back to the right of the flange 63 is always 
below that acting directly on the left side. In 
passing through the evaporator coils, the hot 
gas melts any frost on the outside thereof. 
Thereupon, it is again drawn back through the 
Suction line to the compressor for recirculation. 

It will be seen that this mechanism provides 
a very convenient arrangement by which the 
refrigeration System may be operated under the 
automatically controlled thermal valve or under 
a manual expansion valve or may be operated 
With hot gas for defrosting purposes and the like. 
All of the foregoing may be accomplished by the 
Simple operation of four valves, of which the 
three valves 4, 24 and 2 may be automatic if 

It also involves the use of a single 
distributor mechanism. 
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It Will also be observed that the valves are 
arranged so that there will be no interference 
from the other portions of the System when any 
one of the foregoing operations is being per 
formed. The manual valve 53 may be closed to 
prevent backflow of the refrigerant or the hot 
gas into the thermal valve when that Valve is 
out of operation. Hence, the thernal valve may 
be completely renoved from the system for repair 
or replacement without rendering the System in 
operative as a irefrigeration mechanism or as a 
mechanism that may be defrosted. 
The parts of the distributor mechanism are 

very easily assenbled. It is necessary only to 
insert a gasket at the left of the opening 36, 
and then push the insert block 30 in place 
thereagainst, observing that it is necessary to 
align the pin 46 with its opening in the housing 
33 in order to get the proper fit, or location, of 
the insert 4. The valve 60 is then slid over 
the outside of the sleeve 45 and its Spring located 
in proper position. Thereupon, the head 3, with 
the Valve 59 threaded thereinto but Withdra Wn 
So that it will not seat against the Seat in the 
insert, is bolted onto the housing 33. The pack 
ing gland 57 is tightened by the plug 58. The 
valve 56 may then be moved to the desired posi 
tion and the cap 59 applied over the head of 
the valve to insure positive Sealing against leak 
age of the gland. 
What is claimed is: 
1. In a refrigeration mechanism, a refrigerant 

conducting housing having refrigerant passage 
means therethrough comprising an inlet and an 
outlet and pressure-reducing means between the 
inlet and the outlet, a Second inlet into the 
housing, a port from the Second inlet to the 
outlet, a Valve for Said port, neans normally 
yieldably holding the valve in position closing 
the port to prevent communication between the 
second inlet and the outlet, piston means coin 
nected to the valve and responsive to pressure 
in the Second inlet to Open the Valve upon ex 
istence of predetermined pressure in the second 
inlet, and means connecting the opposite side 
of the piston to the first inlet through the pres 
Sure reducing means whereby pressure from the 
first inlet cooperates with the yieldable means to 
urge the valve closed. 

2. In a refrigeration mechanism, a refrigerant 
conducting housing having refrigerant passage 
means therethrough cornprising an inlet and a 
first outlet and pressure-reducing means between 
the inlet and the outlet, a second inlet into the 
housing, a port from the Second inlet to the 
outlet, a valve for said port, means normally 
yieldably holding the valve in position closing 
the port to prevent communication between the 
second inlet and the outlet, piston means con 
nected to the valve and responsive to pressure in 
the Second inlet to open the valve upon existence 
of predetermined pressure in the second inlet, 
and a third inlet into the housing communicating 
with the paSSage means to provide a connection 
between the third inlet and the outlet When the 
first and Second inlets are closed from the outlet. 

3. In a refrigeration mechanism, a refrigerant 
conducting housing having refrigerant passage 
means therethrough comprising an inlet and an 
outlet and pressure-reducing means between the 
inlet and the outlet, a second inlet into the hous 
ing, a port from the second inlet to the outlet, 
a valve for said port, means normally yieldably 
holding the valve in position closing the port to 
prevent communication between the second inlet 
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6 
and the outlet, piston means connected to the 
valve and responsive to pressure in the second 
inlet to open the valve upon existence of pre 
determined pressure in the second inlet, a third 
inlet into the housing, communicating With the 
passage means, and a valve in the housing Oper 
able to cut off the flow between the first inlet 
and the outlet and the third inlet. 

4. In a refrigeration mechanism, a distributor 
housing having an inlet, a well therein connected 
with the inlet, a distribution insert in the well, 
Said insert having a head and a sleeve portion 
extending from the head, the sleeve portion being 
Smaller than the head and providing an outer 
Space in the well, a port in the head registering 
with the inlet, an enlarged bore extending 
through the Sleeve and meeting the port to form 
a valve seat, a plurality of outlet passages radiat 
ing from the bore, a plurality of transverse pas 
Sages leading the outlet passages through the 
head to communicate with the outer space pro 
vided by the sleeve, a valve slidable on the sleeve 
to close Said transverse paSSages, means normally 
urging the Valve closed, piston means on the 
valve providing a pressure chamber within the 
Outer Space provided by the sleeve, a second fluid 
inlet leading to the pressure chamber whereby 
fluid pressure may act on said piston to open the 
valve, a valve within said enlarged bore and 
movable against said valve seat to close off the 
distribution inlet, and means to close the well 
and the end of the sleeve. 

5. In a refrigeration mechanism, a distributor 
housing having an inlet, a well therein connected 
With the inlet, a distribution insert in the well, 
Said insert having a head and a sleeve portion 
extending from the head, the sleeve portion being 
Smaller than the head and providing an outer 
Space in the Well, a port in the head registering 
With the inlet, an enlarged bore extending 
through the sleeve and meeting the port to form 
a, Valve Seat, a, plurality of outlet passages radiat 
ing from the bore, a plurality of transverse 
passages leading the outlet passages through the 
head to Communicate with the outer space pro 
Vided by the sleeve, a valve slidable on the sleeve 
to close said transverse passages, means nor 
mally urging the Valve closed, piston means on 
the valve providing a pressure chamber within 
the Outer space provided by the sleeve, a second 
fluid inlet leading to the pressure chamber where 
by fluid pressure may act on said piston to open 
the valve, a valve within said enlarged bore and 
movable against Said valve Seat to close off the 
distribution inlet, and means to close the well 
and the end of the sleeve, a third inlet into the 
housing beyond the valve seat, connected with 
the enlarged bore in the sleeve. 

6. In a refrigeration mechanism, a distributor 
housing having an inlet, a well therein connected 
with the inlet, a distribution insert in the well, 
Said insert having a head and a sleeve portion 
extending from the head, the sleeve portion being 
Smaller than the head and providing an outer 
Space in the well, a port in the head registering 
With the inlet, an enlarged bore extending through 
the sleeve and meeting the port to form a valve 
Seat, a plurality of Outlet passages radiating from 
the bore, a plurality of transverse passages lead 
ing the outlet passages through the head to com 
municate with the outer space provided by the 
sleeve, a valve slidable on the sleeve to close said 
transverse passages, means normally urging the 
Valve closed, piston means on the valve providing 
a preSSure chamber within the outer space pro 
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vided by the sleeve, a second fluid inlet leading 
to the pressure chamber whereby fluid pressure 
may act on said piston to open the valve, a valve 
within said enlarged bore and movable against 
said valve seat to close off the distribution inlet, 
means to close the well and the end of the sleeve, 
said piston means on the valve being Open. On 
its other side to the enlarged bore, and a third 
inlet connected with the enlarged bore, 

7. In a refrigeration system, an evaporator, a 
suction line therefrom, a hot gas line, a con 
denser, an expansion valve, first connections from 
the hot gas line through the condenser and ex 
pansion valve to the evaporator, second bypass 
connections from the hot gas line to the evap 
orator, compressor means to force the hot gas 
through the first connections or through the by 
pass connections, and valve means for causing 
the compressor to force the hot gas through the 
bypass connections, said valve means including 
valve apparatus to close the first connections on 
both sides of the expansion valve for isolating it. 

8. In a refrigeration System, a hot gas line, an 
evaporator, first connections from the hot gaS 
line to the evaporator including a condenser and 
expansion valve, second bypass connections from 
the hot gas line to the evaporator, valve means 
at the evaporator to control flow from the bypass 
connections into the evaporator, biasing means 
yieldingly urging the valve means closed, pres 
Sure-responsive actuating means for the valve 
means, the actuating means being Subjected on 
One side to hot gas pressure to open the valve 
means, and opposite connections whereby the 
actuating means is oppositely subjected to outlet 
preSSure Subsequent to the valve means, the valve 
means being adapted to reduce the pressure, 
Whereby hot gas pressure may cause the actuat 
ing means to open the valve means, said opposite 
connections for the actuating means being also 
Connected to the Outlet side of Said expansion 
valve in the first connections, and valve means 
to close the first connections. 

9. In a refrigeration system, a hot gas line, an 
evaporator, a distributor at the inlet of the evap 
Orator, first connections from the hot gas line 
to the distributor including a condenser and an 
eXpansion Valve, bypass connections from the hot 
gas line to the distributor, and valve means in 
the distributor to selectively connect the first 
connections or the bypass connections into the 
evaporator. 

10. In a refrigeration system, a hot gas line, 
an evaporator, a distributor at the inlet of the 
evaporator, first connections from the hot gas 
line to the distributor including a condenser and 
an expansion valve, bypass connections from the 
hot gas line to the distributor, and valve means 
in the distributor to selectively connect the first 
Connections or the bypass connections into the 
evaporator, Said Valve means including a bypass 
Valve and means responsive to pressure of the 
hot gas in the bypass line to open the bypass 
valve and admit hot gas to the evaporator. 

ll. In a valve mechanism, a valve body having 
an inlet and an outlet, a valve between the inlet 
and the Outlet, a movable pressure-responsive 
Wall connected to the valve for operating the 
Valve, the Wall being connected on one side to 
the inlet, and constricting passage means between 
the other side of the Wall and the outlet to pro 
duce reduced pressure on said other side when 
fluid flows from the inlet through the outlet, and 
another inlet into the body connecting through 
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the constricting passage means to the outlet and 
to said other side of the wall. 

12. In a valve mechanism, a valve body having 
an inlet and an outlet, a valve between the inlet 
and the outlet, a movable pressure-responsive 
wall connected to the valve for Operating the 
valve, the Wall being connected on one side to 
the inlet, and constricting passage means be 
tween the other side of the wall and the outlet 
to produce reduced pressure on said other side 
when fluid flows from the inlet through the out 
let, and another inlet into the body connecting 
through the constricting passage means to the 
outlet and to said other side of the wall, and an 
other valve in the valve body for regulating flow 
between said other inlet and constricting pas 
Sage means to the outlet. 

13. In a refrigeration system, an evaporator; 
a condenser and an expansion valve; a hot gas 
line; a distributor housing containing an outlet 
and first and Second inlets, the outlet being con 
nected to the evaporator; valve means in the 
distributor housing between the second inlet and 
the outlet and movable between an open and a 
closed position; pressure responsive means for 
actuating Said valve means; yieldable means bias 
ing the valve means toward the closed position; 
a main connection from the first inlet to the hot 
gas line through the condenser and the expan 
Sion Valve; a bypass connection from the second 
inlet to the hot gas line; one side of the pressure 
responsive means being connected to the second 
inlet and the other side of the pressure respon 
Sive means being connected to the first inlet; 
Valve means for closing the first inlet; and a 
Valve in the bypass line at a point removed from 
the distributor housing whereby when said valve 
is opened to admit gas into the bypass connec 
tion, the valve means in the distributor housing 
will automatically open to connect the second 
inlet with the outlet, when the first inlet is closed. 

14. In a refrigeration system, an evaporator; 
a condenser and an expansion valve; a hot gas 
line; a distributor housing containing an outlet 
and first and Second inlets, the outlet being con 
nected to the evaporator; valve means in the 
distributor housing between the second inlet and 
the outlet and movable between an open and a 
closed position; pressure responsive means for 
actuating said valve means; yieldable means bias 
ing the valve means toward the closed position; 
a main connection from the first inlet to the hot 
gas line through the condenser and the expan 
Sion valve; a bypass connection from the second 
inlet to the hot gas line; one side of the pressure 
responsive means being connected to the second 
inlet and the other side of the pressure responsive 
means being connected to the first inlet; whereby 
the valve means in the distributor housing will 
Open to connect the second inlet with the outlet 
When the pressure in the bypass connection ex 
ceeds the pressure at the first inlet by a predeter 
mined amount. 

15. In a refrigerator mechanism, a refrigerant 
conducting housing; a first fluid inlet thereto; an 
outlet therefrom; a second fluid inlet thereto; 
port means between the second inlet and the out 
let; a first valve controlling flow through the port 
means; movable Surface means responsive to fluid 
preSSure in the Second inlet to open the first 
valve; and Second valve means between the first 
inlet and the outlet for varying the flow between 
them, said movable surface means also being 

75 Subjected to the pressure from the first inlet when 
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the second valve is open tending to urge the first Number 
valve toward the closed position. 1,601,445 
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