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This invention relates to refrigeration systems 
and particularly to a system in which the refrig 
erant fluid employed is of the organic type, such 
for instance as methyl, chloride, methylene 
chloride, or the commercially well-known Freon . 
12 Or FreOn 22. 
Two of the characteristics of the organic re 

frigerants above mentioned are that none of 
them is miscible with water and each is heavier 
than water, and consequently the latter floats 
On the refrigerant when it is in its liquid form. 
These characteristics are, from a certain view - 
point, disadvantageous when moisture is present 
in the lines of a mechanical refrigeration sys 
tem charged with one of these organic refrig 
erantS. This arises from the fact that the 
moisture, which collects on top of the refrigerant 
in the storage tank of the system as a result of 
the difference in specific gravities, tends to 
freeze on the usual expansion valve should the 
System spring an undetected leak and the water 
be siphoned out of the storage tank and trans 
mitted through the system to the expansion 
valve. To prevent this, it is customary to in 
clude in the System between the refrigerant 
storage tank and the expansion valve a de 
hydrator which is charged with a drying agent 
of a deliqueScent nature, such for example as 
silica gel. The primary purpose of this dehy 
drator is to absorb the moisture in the refrig 
erant before the latter reaches the expansion 
valve. 
The dehydrators now in use are very effective 

as long as the drying agent contained therein 
is not exhausted. When the drying agent is . 
Saturated the dehydrator no longer serves any 
useful purpose until Such time as the exhausted 
agent, is replaced with a fresh charge. One of 
the short-comings of the dehydrators now in 
general use is that no means is incorporated 
therein which will indicate when the drying 
agent is exhausted. Without Such indication, 
it is difficult to know exactly When to replace 
the charge. 
Therefore, it is the primary object of the 

present invention to provide an improved re 
frigeration System having contained therein 
means for indicating the presence of moisture 
in the refrigerant. 
Another object of the present invention is to 

provide a refrigeration system dehydrator which 
not only indicates the presence of moisture in 
the refrigerant but also indicates when the drying 
agent contained in the dehydrator is approach 
ing exhaustion. 
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A further object of the invention is to provide 

a refrigeration System dehydrator having visible 
means indicating the presence of moisture in 
an Organic refrigerant and also the exhaustion 
of the charge of drying agent in said dehydrator. 
Other objects of the invention will appear from 

the following description taken in connection 
with the drawings, which form a part of this 
Specification, and in which: 

Fig. 1 is a vertical longitudinal sectional view 
of a preferred embodiment of the present in 
vention. 

Fig. 2 is an elevational view of the dehydrator 
shown in Fig. 1, with some of the drying agent 
at the bottom of the device having absorbed 
moisture and consequently changed color, there 
by indicating not only the presence of moisture 
in the System but also the amount of drying 
agent not yet exhausted. 

Fig. 3 is a bottom plan view of the outlet 
conduit, showing the manner in which the mois 
ture deflecting fins are attached thereto. 

Fig. 4 is a view similar to Fig. 1, but showing 
a modification of the device. 

Fig. 5 is a diagrammatic view of a refrigera 
tion System having incorporated in it my im 
provement. 

Referring now more particularly to Fig. 5, 
have shown a refrigeration system including a 
cooling tank Or evaporator housing an ex 
pansion coil connected at its delivery end by 
a conduit 2 to the intake side of a conventional 
compressor f3. The outlet side of the compres 
Sor 3 is connected by a conduit 4 to a con 
denser 5 cooled by means of a motor-driven 
fan 6. The condenser is connected by a con 
duit IT to a refrigerant storage or receiver 
tank 8. Refrigerant in the storage tank i8 
is delivered through the conduit 9 and shut-off 
valve 20 to an expansion valve 2 iocated at 
the receiving end of the expansion coil . Con 
unected in the line 9 between the storage tank 
f8 and the expansion Valve 2 is my improved 
indicating dehydrator identified generally as 22. 
The System shown in Fig. 5, with the exception 
of the indicating dehydrator 22, is conventional 
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and operates in the usual well-known manner, 
Suffice herein to say that the refrigerant upon 
leaving the expansion coil through the con 
duit i 2 is in a gaseous state at low pressure. 
The compressor 3 increases the pressure of the 
gas, after which the condenser 5 cools the high 
pressure gas, which is then delivered to the 
storage tank 8 in liquid form. From the storage 

65 tank the liquid refrigerant is delivered by the 
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conduit 9 to the expansion valve 2 where the 
pressure of the liquid refrigerant is reduced, con 
verting the refrigerant into a low pressure liquid 
or gas. During the operation of the System the 
above described cycle is of course continuous. 
In practice the refrigerating systems some 

times Spring a Small undetected leak through 
which the refrigerant is gradually lost. It will 
be appreciated that small leaks do occur in the 
system owing to the fact that the organic re 
frigerants are strongly solvent and that the leaks 
may be undetected because the organic refriger 
ants most widely employed today are odorless. 
When the level of the refrigerant in the storage 
tank drops, as a result of the leak, any moisture 
which may be floating on top of the refrigerant 
in the Storage tank is lowered to a level Where 
it is siphoned into the system.. Unless removed 
from the System, this moisture is led to the ex 
pansion valve 2 where, as a result of the func 
tioning of the valve, the temperature is dropped 
to a point where the moisture freezes in the 
expansion valve and interferes with its proper 
operation. In fact, in new installations where 
moisture is invariably present, this condition 
frequently causes a complete breakdown. In an 
effort to eliminate this defect, it has become 
common practice to connect, in the line between 
the storage tank and the expansion valve, a de 
hydrator the function of which is to remove the 
moisture from the refrigerant as the latter travels 
through the dehydrator. The commercial dehy 
drators now on the market are successful in re 
moving the moisture from the refrigerant as 
long as the drying agent in the dehydrator has 
not been subjected to sufficient moisture to ex 
haust the drying agent of its absorption powers. 
If this should occur, the dehydrator is useless 
until the charge of drying agent can be replaced. 

It is the purpose of the present invention to 
provide a dehydrator which is designed to indi 
cate when its charge of drying agent is exhausted. 
In its preferred form, my improved dehydrator 
indicates when moisture is present in the System 
and also indicates the progressive exhaustion of 
the drying agent, thereby giving ample warning 
before the charge of drying agent is completely 
exhausted so that it can be replaced at the proper 
time. Referring to Fig. 1, I have shown a pre 
ferred embodiment of my dehydrator comprising 
a casing including a metallic bottom end-cap 23, 
a metallic top end-cap 24 and a tubular body 
member 25 of transparent material, preferably 
Pyrex glass, interposed between and suitably 
secured to said end-caps 23 and 24. The end 
cap 23 is provided with a threaded inlet duct or 
bore 26 into the lower end of which is threaded 
a conventional pipe-fitting 27 on the conduit 9. 
The top end-cap 24 has a threaded outlet duct 
or bore 28 into which is threaded a pipe-fitting 
29 on the conduit 9. Removably threaded in 
the inlet bore 26 of the bottom end-cap 23 is a 
screw-plug 30 having a central hole 3 and a 
reduced flange 32. Soldered or otherwise secured 
to the flange 32 is a vertically disposed tubular 
inlet screen 33 closed at its upper end. To pro 
vide for removing the screen 33 to permit a re- , 
charging of the drying agent, the screw-plug 30 
is formed with a Screw-driver slot 34 which is 
rendered accessible by removing the pipe-fit 
ting 27. 
Threaded in the outlet bore 28 of the top end 

cap 24 is a screw-plug 35 with a central opening 
in which is Soldered or otherwise fastened the 
upper end of an outlet tube 36 depending within 
the tubular body 25. At its lower open end the 
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4. 
tube 36 has secured to it sheet-metal fins 37 the 
function of which will be later described. To 
provide for the removal of the tube 36, the screw 
plug 35 is preferably formed with a screw-driver 
slot 38. 
Disposed within the transparent Pyrex body 25 

is a charge of drying agent 39 which, according 
to the present invention, has capacity for chang 
ing color upon the absorption of moisture. A 
drying agent which I have found to be entirely 
satisfactory is silica gel treated with cobalt chlo 
ride which imparts to the silica, gel a blue color. 
When the blue Silica gel comes into contact with 
moisture, it changes color from its characteristic 
blue to a pink. With the above in mind, it will 
be obvious that, in the event moisture is present 
in the refrigerant as it passes up through the 
dehydrator, the blue Silica gel within the trans 
parent tubular body 25 will not only absorb the 
moisture, but in doing so will also change color 
from a blue to a pink. This change of color of 
the Silica gel is visible through the transparent 
body 25. Therefore by merely looking at the 
dehydrator the observer is aware that moisture 
is present in the System. Also, the percentage 
of the charge still available can be readily seen. 
Fig.2 shows the dehydrator in front elevation 
with the lower portion of the drying agent charge 
exhausted and consequently pink in color, while 
the upper portion thereof is still effective and 
therefore blue in color. 

Referring to Fig. 1, it will be seen that on 
top of the drying agent 39 there is located a filter 
preferably having the form of two spaced disks 
of fine mesh wire screen 40 and 4 between Which 
there is disposed a hair felt pad 42. The filter 
Serves to prevent Small dislodged particles of the 
dehydrating agent 39, which undergoes more or 
less continuous movement while the dehydrant 
is in effective operation, from being transmitted 
into the System. It will be evident that the filter 
pad is Spaced from beneath the top end-cap 24 
to provide a cavity 43 which, during the normal 
operation of the system, is filled with the refriger 
ant. The refrigerant, in traveling from the cavity 
43 through the outlet bore 28 of the end-cap 24, 
must enter through the lower open end of the tube 
36. In the event moisture gets past the dehydrant 
39, it will rise to the top of and float on the re 
frigerant at a level above that of the lower end 
of the tube 36. In other words, that portion 
of the cavity 43 above the level of the lower end 
of the tube 36 forms, in effect, a trap for col 
lecting any moisture which may escape the dry 
ing agent 39. To preclude the moisture which 
escapes the drying agent 39 from entering directly 
into the open end of the tube 36 as it is rising 
to the top of the refrigerant, there are provided 
the fins 3 which function as guide means for 
directing the beads of moisture out of range of 
the lower open end of the tube 36. 

Fig, 4 represents a modification of the dehydra 
tor shown in Figs 1 to 3, inclusive. In the modi 
fication, the casing includes a bottom end-cap 44, 
an upper Or top end-cap 45 and a transparent 
tubular body-member 46, preferably of Pyrex 
glass. The two end-caps and the tubular body 
are maintained in assembled relation by means 
of a centrally disposed assembly-rod 47 threaded 
at its upper end into the end-cap 45 and at its 
lower end slidably fitted in a central bore 48 
formed in the lower end-cap 44. The projecting 
portion of the lower end of the assembly-rod 47 
is threaded, as at 49, to receive the square or 
hexagonal locking-nut 50, which when tightened 
effectively clamps the tubular body 46 between 
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the two end-caps 44 and 45, and which provides 
means for disassembling the dehydrator to re 
place the dehydrant charge. In order to prevent 
leakage between the tubular body 46 and the end 
cap 44 and 45, the two end-caps are each formed 
with a circular channel 5 into which projects 
the end of the tubular body 46, there being in 
terposed between the end of the tubular body 
and the bottom of the channel 5 a resilient ring 
gasket 52. To preclude leakage along the bore 
48 between the end-cap 44 and the assembly-rod 
47, there is provided a resilient ring-gasket 53 
which is placed under pressure by the locking 
nut 50 when the latter is tightened to maintain 
the unit in assembled relation. 
To provide an inlet for the refrigerant, the 

assembly-rod 47 is longitudinally bored at its 
lower end to form a duct 54 which is intersected 
adjacent its upper end by the four radial portS 55. 
Surrounding the assembly-rod 47 immediately 
above the lower end-cap 44 is a filter comprising 
spaced disks of fine mesh bronze-wire 56 and 57 
having interposed between then a pad 58 prefer 
ably of bronze wool. Resting on the filter is the 
charge of drying agent 60 which, like the drying 
agent 39 in the preferred embodiment of the de 
vice, has the capacity of changing color as it be 
comes saturated with water. Disposed on the top 
of the charge of drying agent is a second filter 
comprising two spaced disks of fine mesh bronze 
wire 6 and 62 between which is a pad 63, prefer 
ably of hair felt. After passing up through the 
dehydrant 60 and the top filter, the refrigerant is 
delivered through the radial ports 64 into a cen 
tral duct 65 in the upper portion of the assembly- ; 
rod 47. It will be seen that the radial ports 64 
are spaced down from the end-cap 45 for the 
purpose of providing a closed cavity above the 
ports 64 to trap any moisture which may escape 
the dehydrant 60. 
From the above description, it will be under 

stood that I have provided a refrigeration sys 
tem having means for indicating the presence of 
moisture in said System. Not only is the presence 
of moisture indicated innediately as it travels 
through the system, but it is absorbed before it 
can do any damage. Also, the period of effec 
tiveness of the dehydrator readily can be ob 
Served, With the result that maximum life can be 
obtained from the dehydrator without fear of 
using the same beyond the effective life of its 
charge. While I have shown the tubular body 
25 of the dehydrator as being made of transpar 
ent glass, it will be understood that the same may 
be made of metal or the like fitted With a judi 
cially arranged transparent sight through which 
the change of color of the drying agent may be 
visible. Also, while I desire to use a drying agent 
which changes color upon contact With water, 
the invention in its broadest aspect may be con 
sidered to cover an agent which changes its shape 
Or size or form upon contact With Water, as long 
as such change in character may be discernible 
through the transparent portion of the body of 
the device, 
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Having thus Set forth the nature of the inven 

tion, what I claim herein is: 
1. A dehydrator adapted for use in abstract 

ing water from the medium of a refrigeration sys 
tem, comprising a body-member having an inlet 
at its lower end, a top end-cap Secured to said 
body-member, a charge of drying agent contained 
in said body-member and spaced below said top 
end-cap, an outlet tube Secured to Said top end 
cap and depending within said body-member with 
its lower open end Spaced below said top end 
cap and terminating above said drying agent to 
provide a cavity above the lower open end of the 
tube for trapping any water which may escape 
past Said drying agent, and a baffle device dis 
posed at the lower open end of said outlet tube 
to deflect Water out of range of said open end 
should any water escape through said drying 
agent. 

2. A dehydrator adapted for use in abstracting 
water from the medium of a refrigeration system, 
comprising a body-member having an inlet at its 
lower end, a top end-cap secured to said body 
member, a charge of drying agent contained in 
said body-member and spaced below said top end 
cap, an outlet tube secured to Said top end-cap 
and depending within said body-member with its 
lower open end spaced below said top end-cap 
and above the top of said drying agent charge 
to provide a cavity above the lower open end of 
the tube for trapping any Water which may escape 
past Said drying agent, and a baffle in the form 
of plate-like fins having inclined edges disposed 
at the lower open end of said outlet tube to lead 
the beads of water away from the open end of 
said tube should any Water escape through said 
drying agent. 
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