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this invention relates to dehydrating appa 
ratus and more particularly to a dehydrator for 

... removing moisture from refrigerants. . . . . 
In the usual refrigerating apparatus the re 

frigerant, a fluid having Suitable volatility chair 
:acteristics, is compressed while in the gaseous 
'state and then passed through a condenser or 
"cooler. The condenser removes heat absorbed 
{by the refrigerant while.in the apparatus to be 
'cooled and the compressor, and, in most cases, 
condenses the refrigerant to the liquid state. 
The cooled refrigerant is throttled through an 
(expansion 'valve which results in sudden cooling 
?of the refrigerant to a temperature below the 
Stemperature of the apparatus to be cooled. The 
:refrigerantis: then passed to the refrigerated unit 
and absorbs heat from that unit before again 
jpassing to the compressor to repeat the cycle. 
One of the most common difficulties en 

: countered with refrigerating machinery is freez- 2 
sing of moisture as it passes through the expan 
ision valve. When subjected to the low tempera 
ture on the discharge side of the expansion valve 
'the moisture forms ice which interferes with the 
operation of the valve. The valve may then be 
:frozen in the open position which permits ex 
?cessive refrigerant to pass into the heat absorb 
ingapparatus. In such a case the refrigerant is 
not completely vaporized in the heat absorbing 
tapparatus, and either passes to the compressor 
£as a liquid or lowers the pressure of the vapor 
sufficiently to impair the flow of gaseous refriger 
antito: the compressor. . . . . . . 
... It is only necessary for the usual refrigerant 
:to be contaminated with traces of moisture to 
cause the formation of sufficient ice to inter 
ifere with the operation of the expansion valve. 
The moisture may enter the refrigerant, at the 
'compressor through moisture-contaminated oil 
used to lubricate the compressor. In most cases, 
however, the moisture is introduced through 
:leaks in the refrigerating system at points, in 
ithe apparatus where the refrigerant is underless 
than atmospheric pressure. Many of the most 
common refrigerants, now used will be at pres 
Sures considerably below atmospheric during cer 
tain periods,of the refrigerating cycle. 

Heretofore dehydrators have been employed in 
:which the moisture absorbing material is in a 
finely divided form. The finely divided desic 
cants, however, poSSeSS , the Very, Serious disad 
vantage of tending to leave the body of the ab 
sorbent material and enter the stream of the 
refrigerant. The desiccating material, thenimay 
cause serious damage to the finely machined 
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parts of the refrigerating apparatus. This dif 
ificulty is aggravated by attrition of the particles 
of desiccant when it is in a loose condition. The 
imovement of the particles as the refrigerant flows 
past then diminishes the size of the particles 

; which, of course, facilitates their leaving the 
body of absorbent material. Furthermore, there 
is a tendency for the refrigerant to channel 
through the loose absorbent material, thereby 
treducing the effectiveness of the absorbent. 
I. An object of this invention is to provide a 
raonolithic moisture absorbent body for the re 
innoval of moisture from refrigerants. 
A further : object of this invention is to pro 

vide an effective, compact dehydrator having a 
largei capacity for removing water from the re 
(frigerants and which may be manufactured at a 
slow cost. 
Another object of this invention is to provide 

a dehydrator for refrigerants in which a large 
:block of bonded adsorbent is supported in: a cas 
ing, and notches: are provided in the block to allow 
the refrigerant to bypass a portion of the block. 

It is also an object of this invention to provide 
"a rugged compact dehydrator for refrigerants in 
which the dehydrating material is bonded acti 
ivated alumina, 

'With these and other objects in mind this in 
vention resides in a dehydrator for refrigerants 
in which a large mass of bonded adsorbent mate 
:rialis supported directly by the walls of a casing 
and notches in the bonded adsorbent allow the 
refrigerant to bypass a portion of the adsorbent. 

... In the drawings: - - 
:Figure 1 is an elevation view of the dehydrator 

constructed according to this invention; : 
... Figure: 2, is a longitudinal Sectional view along 
the line:2-2 of Figure.1 of the dehydrator; and 

Figure 3. is an exploded perspective view show 
sing the arrangement of the various parts within 
...the casing of the dehydrator in an inverted posi 
stion. . 

: Inmost cases the dehydrator herein described 
will be used to remove moisture from the re 
frigerant when the refrigerant is in the liquid 
:phase; the dehydrator will, therefore, ordinarily 
be installed between thes condenser and the ex 
pansion valve in the refrigeration apparatus. 
In Some instances, however, it may bef desirable 
to: remove: the moisture from a gaseous refriger 
'ant. The dehydrator herein described can be 
used equally: as Well to remove moisture from 
gases as from liquids. 

Referring to Figure 2 the dehydrator consists 
"of a Casing:indicated generally by iconsisting of 
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an upper section 2 and a lower section 3. Sec 
tions 2 and 3 of the casing are generally cup 
shaped members preferably drawn from sheet 
metal. The bases 4 and 5 of cup-shaped Sections 
2 and 3 are apertured at 6 and 7, respectively, for 
the reception of nipples 8 and 9. Nipples 8 and 9 
are threaded for connection with the conduit 
conveying the refrigerant through the refrigera 
tion apparatus and provide an inlet and outlet 
to the dehydrator. 

Immediately adjacent the bases 4 and 5 of the 
sections 2 and 3 of the casing are relatively re 
stricted lateral portions to and forming part 
of the lateral wall of the casing. These relatively 
restricted sections extend for a short length along 
the depth of the cup-shaped members and join 
with expanded wall portions 2 and 3 compris 
ing the remainder of the lateral Wall of the de 
hydrator. The cup-shaped Sections 2 and 3 are 
joined along their rims 4 and 5 to form a hollow 
vessel closed at the ends by the bases 4 and 5 and 
having openings in the ends for the introduction 
and discharge of the refrigerant. 
In the preferred form of the invention shown 

in the drawings, the rim 4 of one of the Sections 
of the casing is flared outward to overlap the 
rim 5 of the other section. Rim f 5 fits snugly 
against the inner wall of the flared rim and is 
secured thereto by a Sweated joint. After the 
formation of the sweated joint, the extreme tip 
of rim 4 is rolled against the outer Wall of the 
other section. This method of joining the tWO 
sections of the casing provides an inexpensive 
means of forming a fluid tight joint. Of course, 
other methods, such as the use of flanges to join 
the two sections, may be employed if desired. 

Fitting within the casing and resting On the 
base 5 of section 3 of the casing at its juncture 
With the restricted tubular Section f is a per 
forated plate 6. This plate is usually con 
structed of metal, preferably aluminum, and 
serves as a support for a disc of glass wool 
resting on its upper Surface, and the moisture 
absorbent material 8. A similar perforated 
plate 9 fits at the juncture of the restricted por 
tion of the walls of section 2 and the base of that 
section and retains a second disc 2 of glass Wool 
resting on the upper Surface of absorbent mater 
rial f8. The absorbent material is is of sufficient 
length to Subject the perforated plates 6 and f 9 
to a slight stress when the sections of the casing 
are joined which aids in holding the absorbent 
material firmly in place. 
The glass wool disc is ordinarily prepared from 

felted glass fibers of extremely Small diameter. 
The disc has the appearance and feel of soft felt 
and is not brash as are the Ordinary glass WOOls. 
Furthermore, the Wool prepared from these ex 
tremely fine fibers does not break off in splinters 
as is common with most glass Wools. By the use 
of this exceedingly fine glass fiber, the filtering 
properties of the disc 7 are enhanced and the 
danger of glass particles breaking free from the 
disc is minimized. 
The disc T is primarily to make sure that no 

solid particles will leave the dehydrator. It has 
also been found satisfactory to use a disc pre 
pared from glass cloth. The Weave of the cloth 
should be sufficiently close to prevent any par 
ticles of the absorbent from passing there 
through. A disc prepared from glass cloth has 
some advantages in strength over the felted glass 
wool previously described. 

The term “absorbent materiai' is herein used 
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4. 
on adsorptive as well as absorptive properties for 
removing moisture from the refrigerant. It is 
essential, however, that the absorbent material 
be of a self-contained nature and not a loose 
porous bed of desiccant. The loose porous beds 
of desiccating material have the inherent dis 
advantage of tending to leave the enclosure re 
taining the material and entering the stream of 
refrigerant. Since many of the desiccating 
materials having the best moisture absorbing 
properties are of a hard granular nature, they 
might cause serious scoring of the refrigerating 
equipment if allowed to pass from the dehy 
drator. 

It is preferred that the absorbent material be 
a single block or monolith of activated alumina, 
Such a block may be prepared by binding ground 
hydrated alumina with a binder, and heating the 
block to the temperature sufficient to activate the 
alumina. The binder should be of a material 
capable of withstanding the temperature re 
quired for activation of the alumina. For ex 
ample, hydrated alumina, may be mixed with an 
aluminum phosphate binder of the type described 
in U. S. Patent No. 2,405,884 to form a plastic 
mass which may be molded into any desired 
shape. On air drying the aluminum phosphate 
binder sets to give the cast or molded block Sufi 
cient strength for ordinary handling. When the 
block is then heated to the temperature necessary 
to activate the aluminum phosphate, the binder 
forms a hard, water-resistant binder which is 
excellent for use in a dehydrator. By control of 
the proportions of hydrated alumina, aluminum 
phosphate binder and water, a porous block is 
formed having absorbent properties equally as 
good as unbonded alumina. The bonded block, 
therefore, has all of the advantages inherent in 
a monolith of absorbent materials such as resist 
ance to attrition of the absorbent, channeling 
through the absorbent, and classification of the 
absorbent material without any loss of dehydrat 
ing properties. 
For example, bauxite varying from 60 to 100 

mesh in particle size may be mixed with an alu 
minum phosphate of the type described in Patent 
No. 2,405,884. The aluminum phosphate will 
comprise approximately 5-10% of the mixture. 
Sufficient water is added to the mixture to give it 
the desired workability and a block of the proper 
shape is molded. After air drying, the block is 
heated to a temperature of 450° E. to 1200 F. 
to activate the bauxite. The time and tempera 
ture of activation will be determined by the 
degree of activation desired. This example is 
described only to illustrate a method of preparing 
the absorbent block, and limits the invention in 
O als 
Binders other than those having an aluminum 

phosphate base have been used. Binding mate 
rials prepared from Sodium silicates may be used, 
but they, in general, are not as Water-resistant 
as the aluminum phosphate materials. Organic 
adhesive materials are not as Satisfactory as the 
aluminum phosphate binders because they char 
on heating to activating temperatures. . 

70 

It is, of course, within the scope of this inven 
tion to use other absorbent materials. Silica, gel, 
for example, has been widely used as a desiccant 
because of its excellent water adsorptive propera 
ties. Silica gel, however, has a serious disad 
vantage of breaking up into fine particles when 
exposed to Water in the liquid, rather than the 
gaseous, phase. In view of the hardness of the 

in its generic sense and includes material relying 75 particles of silica gel, serious damage to the re 
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'frigerating apparatus might be incurred if the 
glassidisc did not stop;all such fragments of the 
gel. Furthermore, over an extended period of 
use the shape of the absorbent block would be 
varied because-of theifragments of the silica par 

loose in the casing. . . . . . 

The block of absorbent material fits snugly 
against the restricted portions: 0 and if of the 
casing Sections 2 and 3 to prevent flow of the 
refrigerant...around the absorbent-material and 
thereby by-passing the dehydrator. By accu 
rately fixing the outer dimensions of the ab 
sorbent block, a sufficiently snug fit of the block 
within the casing to prevent serious by-passing 
can be obtained. It is generally advisable to use 

impervious-binder-21 which not only insures 
a close fit between the wall of the casing and 
the absorbent block, but aids...in holding the block 
firmly in place-within the dehydrator. A sodium 
silieate binder has been found suitable for this purpose. Similarly-an organic: adhesive which is 
resistant to water-and-the particular refrigerant 
'employed will be satisfactory, since it will not be 
subjected to high temperatures. . 
: 'The'amount-of-water which finds its way into 
the refrigerant in the ordinary refrigerating 
mechanismis-usually small. It is desirable, how 
ever, to provide a dehydrator having sufficient 
water absorbing capacity to eliminate the neces 
sity of ever removing the dehydrator from the 
refrigerating system for replacement. It is, 
therefore, necessary that the block of absorbent 
be sufficiently large to absorb all water likely 
to enter the refrigerant during the life of the 
refrigerating machinery. There should, of course, 
be a safety factor allowing absorption capacity 
over and above that normally required for the 
absorption of water. In providing this large 
dehydrating capacity it must be borne in mind 
that the space available for the dehydrator is 
often somewhat limited. It is not, therefore, de 
sirable to provide a dehydrator of relatively short 
length and very large CrOSS-Sectional area to per 
mit the installation of the necessary absorption 
capacity. Furthermore, channeling is especially 
serious in such a structure. On the other hand, 
if the dehydrator does not have a large diameter 
but is of considerable length, the pressure drop 
in the fluid flowing through the dehydrator will 
be excessive, and accurate control of the refriger 
ating Operation is low. 

In order to overcome the above difficulties, 
block 8 is notched at 22 and 23 at its inlet end 
to allow some of the fluid to flow into the space 
24 between the expanded portions 2 and 3 of 
the Casing and the outer Surface of the block. 
The fluid may then flow through this space 
towards the outlet of the dehydrator, but com 
plete by-passing of the absorbent material is 
prevented by the close fit between the restricted 
portion to of the casing and the block of ab 
Sorbent. The refrigerant then flows from the 
upper end of the space 24 through the absorbent 
block to the outlet nipple 8. The discharge end 
of the absorbent block has been drilled to form 
a channel 25 providing direct communication be 
tween the interior of the absorbent material and 
the outlet of the dehydrator. Channel 23 en 
courages radial flow from the space 24 substan 
tially radially to the channel. The tendency of 
the refrigerant to flow to the upper end of space 
24 before entering the absorbent is reduced there 
by and more effective use is made of the total 
mass of the absorbent material, 

6 
...:A block of theishape? described and illustrated 
in the drawings allows the use of an absorbent 
member having a large volume and consequent 
large moistures.absorbent capacity. The notches 

- - - - - - - - - - - - - - - - , 22 and 23 communicating with chamber 24 allow ticles, and the absorbent block might become the use of a relatively long blockwithout increas 
ing the pressure drop of the refrigerant as it 
flows through the absorbent material. It is pos 
sible, therefore, to provide a compact structure 

lo having: a largemoisture absorbing capacity:with 
(out increasing the resistance to flow of the re 
frigerant as it passes through the refrigerating 
apparatus. . . . . . ... -- 
...By use of an absorbent block of sufficient length 

5 to:extend into both restricted sections 0 and it, 
the block is supported, longitudinally by the two 
-perforated plates f6, and f9 and laterally at both 
gends of the block by the restricted sections.of thie 
casing...Except in the region of the notches 23 

20 and 24, the outer edge 27 of the inlet end of the 
absorbent material fits snugly against the re 
stricted section f of the casing to provide.ateral 
Support for the block. The absorbent is, there 
fore, iheld firmly in place within the casing, and 

25 the danger of cracking the block is obviated. 
As dehydrating unit:for refrigerating apparatus 

:having a large. moisture absorbing capacity has 
theen described herein. The high moisture ab 
Sorbing capacity has been provided withoutap 

30 preciably increasing the space required for the 
l'éfrigerating apparatus and without causing an 
:appreciable pressure drop in the fluid askit flows 
to:the expansion:valve. . . . . . . . 
The dehydrator comprising the present inven 

35 tion may be manufactured at a very low cost 
without any loSS in effectiveness of the apparatus. 
A bonded moisture absorbent material is pro 
vided which effectively removes moisture and 
other impurities from the refrigerant. Further 

40 more, contamination of the refrigerant with par 
ticles of the moisture absorbing material is 
minimized. 
The present invention has been illustrated and 

described in detail to clarify the disclosure of the 
invention. It is to be understood that the con 
cept of the invention is not limited to the specific 
details herein set forth but falls within the Scope 
of the appended claims. 
We claim: 

50 1. A dehydrator for the removal of moisture 
from fluids comprising a casing having an inlet 
at one end and an outlet at the other end, said 
casing having tubular Sidewalls with a tubular 
section of large internal diameter at the center 
separating a tubular section of reduced internal 
diameter at each end of the sidewalls, a mono 
lithic block of moisture absorbent material within 
the casing having its sides fitting snugly against 
the sidewalls of the casing at the area of reduced 

to internal diameter and spaced from the sidewalls 
at the center whereby the block is supported in 
the casing by the sidewalls, a binder between the 
block and casing at the area of reduced internal 
diameter near the outlet end of the casing, join 

65 ing the sidewalls of the casing and block and 
sealing openings between the block and casing 
to prevent by-passing of the block by the fluid, 
and notches in the block at its inlet end extend 
ing therefrom to the side of the block adjacent 

70 the section of large internal diameter thereby 
providing conduits allowing direct flow.from the 
inlet to the space between the sidewalls of the 
casing and the block, 

2. A dehydrator for the removal of moisture 
5 from fluids comprising a casing having an inlet 
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at one end and an outlet at the other end, said 
casing having tubular sidewalls with a Section of 
large internal diameter at the center separating 
a section of reduced internal diameter at each 
end of the sidewalls, a monolithic block of bonded 
activated... alumina, within the casing, having its 
sides fitting snugly against the sidewalls of the 
casing at the Section of reduced internal diameter 
and spaced from the sidewalls at the center 
whereby the block is supported in the casing by 
the sidewalls, a binder between the block and 
casing at the section of reduced internal diameter 
near the outlet end of the casing joining the 

10 

sidewalls of the casing and block and sealing : 
openings between the block and casing to prevent 
by-passing of the block by the fluid, and notches 
in the block at its inlet end extending therefrom 
to the sides of the block adjacent the Section 

15 

of large internal diameter thereby providing con- . 
duits: allowing, direct flow from the inlet to the 20 
space between the sidewalls of the casing and . . 
the block. 

3. A dehydrator for removing moisture from 
fluids comprising a cylindrical casing having an 
inlet at one end and an outlet at the other end, 
a monolithic block of moisture absorbent mate 
rial mounted within the casing, the side walls 
of said block engaging the side walls of the casing 
over an area adjacent the ends thereof and spaced . . . 
from the side walls of the Casing intermediate 
the ends, and notches in the block at the inlet 
end thereof extending to the sides in the region 
spaced from the side walls of the casing to pro 

s 

so 

8 
vide conduits allowing direct flow from the inlet 
to the space between the side walls of the casing 
and the block. - 
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