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3,131,040
WATER SEPARATOR
Wicfred F. Dunn, Woadland Riils, and Irving G. Austin,
Enzlewsod, Caif,, assiznors to The Garreit Corpora-
tica, Los Angeles, Calif.. a corporation of California
Filed Dec. 23, 1559, Ser. No. 77,869
5 Claims. (Ll 55—159)

This invention relates to apparatus for separating liquids
from gases or gaseocus fluids.

The invention has particular wutility in air conditioning
systems such as these employed for conditioning the air
delivered to a compartmen: or enclosure. However, it
is to be understood that its wtility is not limited to such
systems since many other applications are possible, as
witl be apparent to those skilled in the art.

Heretofore, in apparatus emplovad to remove moisture
from air delivered to an encicsure, the moisture was con-
densed or cezalesced into water droplets and the droplets
were conveyed or biown to a collector section of the ap-

aratus where they eravitaizgd to the lower portion of the
section. The water collecied in the apparatus was drained
from the apparatas 5y means of a vaived drain located on
the bhettom of the collector section.

A disadvaniaze ci the above-described separator is that

since the force Sf gravity is reguired to make the collected

water flow to-the lower portion of the collector section,
the separaior could not be utilized under conditions of
zero gravity. Anotber disadvantage of such a separator
is that even if the collected water gravitaied to the lower
portion of the collecior section the water cculd not be
drzined {rom the apparatus if th: apparatus were disposed
so that the valved drain wzs in a position other than at
tiie bottem of the collector section.

It is an object oi the przsent invention to overcome
tze above disadvaniages of prior water separators by
providing a separator whersia the ccllection and removal
of the moisture in the fluid is not dependent upon, or
affected by, gravity.

It is another object of the invention to provide a water
separator wherein all the colizcted water may be cyclically
drained from the apparatus irtespective of the attitude of
the separator. _

It is still another object of the invention to provide
a water separator wherein 2 fluid actuator is utilized
to remove the collected waier from the separator.

Other and further cbjects of the invention wiil bs ap-
parent from the disciosure in the following specification,
appended claims and drawing wheizin:

FIG. 1 is a sectional view of a szparator embodying
. the prescut invention showing the sponge in position to
absorb and accumulate the moisture in the fluid flowing
through the separator; and

FIG. 2 is a sectional view tzken on line 2—2 of FIG.
1 showing the sponge compressed to squeeze the water
out of the sponge.

Referring to the drawing. a water separator embodying
the present inventioa is indicated generally at 10. The
separator comprises a housing 11 having an iniet 14
for admitting 2 stream of moisture-laden gas from which
entrained liquid particles, such as water, are to be re-
moved, and an outlet 15 through which the dry gzas passes
from the scparator. Dispos=d within the housing 11 and
supported in more or less central relztion therete is a body
of poroas zbsorbent material such as, for example, a cel-
Tuous viny! sponge 16 a2dzpted to absorb and retain the
moisture in the fiuid passing therethrough. The sponge
36 s shown rectangular in form, but it is to be under-
stood that it may be any suitable form and dimension.

The sponge 16 is secured at one end to an imperforate
plate 18 and is adapted to be reciprocated in the mander
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hereinafter deseribed into and out of a walled chamber
29 dispossd in the housing 11 on one side of the mlet
and cutlet 14 and 5. The chamber 29 is formed of a
cover 21 ard a plurality of dependent wall plates 22
arranged to snugly receive the piate 318 when thie sposge
16 is moved into the ckamber 28. An O-ring 23 is dis-
poscd arcund the periphery of the plate i8 to prevent
leakage of ihe liquid past the plate when the sponge
16 is moved into the chamber 29 and squeezed. The
lquid or moisture sgucezed out of the sponge 16 is forced
through a2 check valve 25 located in tizz cover 21 and
conducied to a cortaiaer, not shown, or other place of
dispesal.  The check valve 23 functions to prevent back-
fiow of the liquid into the chamber 26 when the sponse 18
retracted from the chamber. . :

An zctuzator, designated generally Ly the numeral 27,
is provided to effeci movement of the sponge 1§ imto
and out of the chamber 29, The actuator includes an
inner tobular member 28 secured on one end to the
plate 38 and cn its opposite ernd to a piston 29. The
piston 2% aad the tebular member 28 are arranged to
reciprocate within a chamber 30 formed within an onter
tubular member 32.  The tubular member 22 2dditionally
extends through a geide member 33 to reciprecats the
piote 13 ia the housing 21, The outer tubuior rember
32 surrounds and is spaced from thc inner tubular mem-

ber 28 to form an annular chamber 34 which is bounded.

cn one end by the guide member 33 and on the cpposite
end by the piston z9. One or more vent opericgs 38
are arranged in the tabular men:ter 28 adjacent & pis-
on 23 to provide communication between the chamber
24 and a chamber 37 formed within the inner tobular
member 28.

A condiit 23 is provided for conducting pressmrized
finid from a source, net shown, to a closure member 39
secured on onc ead of the chamber 30. A passagewzy
49 in the member 22 jains the conduit 38 with a conduit
42 lezding to 2 opening 432 in the cuter tubular mern-
ber 32. A cross passageway 44 leads fron. the passapgo~
way 49 ia the member 39 to the chamber 30.

A solencid valve 46 disposed in the conduit 38 Is pro-
vided with a vent 47 and is arranged so that the chamber
39 cen be supplied with pressurized fiuid from the con-
duit 38 or vented to a region of lowsr pressure, such as

ambient atmosphere, through the vent 47. A check valve’

49 is arranged in the conduit 42 to permit equalization
of the pressures on the two sides of (e piston 23 during
the squeeze stroke. A ccnduit 51 joins an opering 52
in the cuter tubular member 32 with the pressure con-
duit 33 on the upsiream side of the solencid valve 46
and is provided with a check valve 53 to prevent the
pressure on top of the piston 25 from exceeding the pres-
sure in the conduit 38.

In operation, when the sponge is in the position shows
in FIG. 1, the chamber 39 is vented to a region of lowex
pressure through the passageways 44 and 4¢, conduit 38,

solenoid valve 46 and vent 47. The water droplsts and -

moisture in the fluid passing through the spongze 6 ame
retained in the sponge. When it is desired to remove the
accumulated moisture from the sponge, the solenoid valve
46 is actuated to shut off the vent 47 and the chamber 38
is supplied with pressurized fiuid from the cond=t 13
through the passagewzys 40 and 44. Simultarecusly,
pressurized fluid is fed through the conduit 42 and gpen-

ing 43 to the chamber 34, and from the chamber 34
through the openings 36 to the chamber 37 within the.

inner tubular member 28. The force of tke pressurized
fluid acts on the entire face of the piston 29 in the cham-
ber 39 and is opposed by the force of the pressized
fluid acting on the portion of the piston 29 in the anuple
chamber 34. The differential between these two forzes
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moves the piston 2%, the tubular member 28, and the
piatc 18 in an upward dircction, as skown in the drawing,
so that the sponge 16 is compressed within the chamber
29, as shown in FIG. 2, and the accumulated mcisture is
squeezed out of the sponge and forced through the check
valve 25 to a place of disposal.

When the solencid 46 is de-energized to return the
sponge 16 to the position shown in FIG. 1, the chamber
30 is again vented to a region of iower pressure through
the passageways 44 and 40, coadeit 38, solenoid valve
46 and vent 47. However, duz to the check valves 49
znd 53 the upper side of the piston 29 remains pres-
swiized, initially at line pressure. As the piston zssembly
comprising the platz 13, the tubular member 28 and the
piston 29 is initially urged in the downwardly direction,
as shown in the drawing, by the expanding sponge, the
force of ihe pressurized flvid on the upper side of the
piston 29 acting on that poition of the piston in the an-
nular chamber 34 wiil augment the force exerted by the
exranding sponge and continus the downward movement
of the piston assembly. This process involves an ex-
pansicn in the fluid volume of the pressurized fluid and
hence the finalized pressure and the resuitant force on the
upper side of the pision will be lowered. The vpper side
of the piston remairs pressurized ai the lowered pressure
until another sgueaze siroke is inmitisted.

As the sponge 16 is retracted frem the compressed
positicn in the chamber 20 shown in FIG. 2 to the ex-
panded position shown in FIG. 1, a partial vacuom is
created in the chamber 20. To prevent this vacuum from
adversely affecting tbe return of the sponga to the position
shewn in FIG. 1, a check valve 55 baving a connection
with the chamber 20 is arranged to permit fluid to flow
from a source, such as the ambient atmosphere, into the
chamber 29 to relieve the partial vacuum in the chamber.

Ve claim:

1. Apparatus operzble in any atiitude or under condi-
tions of zero graviiy foc coilecting and removing liguid
entrained in a stream of gaseous fluid, comprising:

a housing having 2 cover and a plurality of dependeat

wall plates;

an inlet associated with the wall plates of said housing
for admitting moisture-laden fluid into said housing;

an outiet associaied with the wal! plates of said housing
for conveying dry fluid from said housing;

a body of porcus absorbent material normally dis-
posed in said housing in the line of flow of fluid
intermediate szid inlet and said outlet to absorb the
moisture in the Suid; '

an imperforate plate secuzed on the end of the body
of porous absorbent material opposite the cover of
said housing;

2 nonretura valve associnted with the cover of said
housing and arranged to permit fivid to fiow outward-
ly from said housing;

means arranged to move said imperforate plate to com-
press said body of absorbent material between said
imperforate plate and the cover of said housing to
squeeze the accumulated liguid out of said material;

and sealing means dispcsed oa said imperforate plate
to prevent leakage of fluid betwecn the wall plates
of said housing and said imperforate plate whereby
the liquid squeezed out of said absorbent material is
forced out of szid housing through said noarcturn
valve.

2. Apparatus Goerable in any auitude or under condi-
tions of zero gravity for collecting :nd removing liquid
entrained in a stream of gaseous fiuid, comprising:

a housing bavingz a cover and a plurzlity of dependent

wall plates;

an inlet associaied with the wall plates of said housing
for admitting moisture-laden fluid into said housing;

an outlet associzted with the wall platcs of said kous-
ing for conveying dry fluid from said housing;

a body of porous absorbent material normally disposed
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in said housing in the lire of flow of the fluid inter-
mediate said inlet and said outlet;

an imgerforate plate secured on the end of the body
of porous absorbent material opposite the cover of
said housing;

a nonretern valve associated with the cover of said
housing and arranged to permit fluid to flow out-
wardly from said housing;

actuator means including a piston connected to said
imperforate plate to reciprocally actuate said platc
to move said absorbent material between a normally
disposed position in the line of flow of fluid inier-
mediate said inlet and said outlet wherein the mate-
rizl absorbs the moisture in the fluid and a position
adjacent the cover of said housing wherein the im-
perforate plate functions to squeeze the accumulated
liauid out of said absorbent material;

and scaling means disposed on said imperforate plate
to prevent leakage of fluid between the wall plates
of said housing and said imperforate plate whereby
the liquid squeezed out of said absorbent material
is forced out of said housing through said nonreturn
valve.

3. Apparatus cperable in any attitude or under condi-

tions of zero gravity for ccllecting and removing liquid
entrained in a stream of gaseous fluid, comprising:

2 housing;

an iniet for conducting moisture-laden fluid to szid
housing;

an outlet for conveying dry fluid from said housing;

a body of porous absorbent material normally disposed
in said housing in the line of flow of fluid inter-
mediate said inlet and said outlet;

an imperforate plate secured on one end of said porous
absorbent material;

a chamiber including walls disposed in said housing out-
side the line of fluid fiow and contiguous the other
end of said porous absorbent material;

ncans including a nonreturn valve communicating with
said chamber and arranged to permit fluid to flow
outwardly from said chamber;

actuator means including a piston connected to said
imperforate plate to reciprocally actuate said plate
to move said absorbent material between a normally
dispssed position in said housing in the line of flow
of fluid intermediate said inlet and said outlet wherein
thz material absorbs the moisture in the fluid and a
position in said chamber wherein the imperforate
plate functions to squeeze the accumulated liquid out
of said absorbent material; :

and sealing means disposed on said imperforate plate
to prevent leakage of fluid between the walls cf said
chamber and said imperforate plate whereby the
liquid squeezed out of said absorbent material is
forced out of said chamber through said nonreturn
valve.

4. Apparatus operable in any attitude or under coa-

ditions of zero gravity for collecting and removing liquid
entrained in a stream cf gaseous fluid, comprising:

a housing;

an inlet for conducting moisture-laden fluid to said

housing;

an outlet for conveying dry fluid from said housing;

a body of porous absorbent material normally disposed
in said housing in the line of flow of fluid imter-
mediate said inlet and said cutlet to absorb the
moisture in the fluid;

an imperforate plate secured on one end of said porons
absorbent material;

a chamber including walls disposed in said housing
outside the line of fluid flow and contiguous the other
end of said porous absortent material;

r;eans including a nonreturn valve communicating with
said chamber and arranged to permit fluid to flow ount-
wardly from said chamber;
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piston mezps adzpled to be reciprocally actuated in
TeSponse to finid pressure to actuate said imperforaie
plate to move szid body of absorbent material from
its normally dissosed position in said housing ir the
line of flow of ke fiuid intermediate said inlet and
said outlet into szid chamber and compress the ma-
terial therein to squeeze the accumulated liquid out
of said material 2ed to return said body of absorbent
material from sz°d chamber to its normally disposed
position in said kousing;

means for supplyingz pressurized fluid to actuate said
piston means;

and sealing means disposed on said imperforate plate
to prevent leakage of fuid between the walls of said
chamnber and szid imperforate plate whereby the
liquid squeezed cut of said absorbent material is
forced out of szid chamber through said nonreturn
valve.

5. Apparztus oparable in my attitude or under condi-
tions of zero gravity for collecting and removing liquid
entrained in a strears of gaseous fluid, comprising:

a housing;

an inlet for conducting moisture-laden fluid to sald
housing;

an outlet for conveving drv fluid from said housing;

a body of porous ztscrbent material normally disposed
in »aid bousipg iz the line of flow of fluid inter-
mediate -said inist and said outlet to absorb the
moisture in the foid;

an imperforate plzi2 secured on one end of said porous
absorbent material;

a chamber ‘ncluding walls disposed in said housing oat-
side the line of fluid low and contiguous the other
end of said porezs absorbent material;

10

20

25

30

3,131,040

6

means on said housing [orming a piston chamber;

piston means connected to said imperforate plate and
disposed for movemenrt in said piston chamber;

means for conducting fiuid under pressure to the piston
chamber to actuate said piston means and said im-
perforate plate in a direction to move said porous
absorbent material into said chamber and compress
said material therein;

means including a nonreturn valve communicating with
said chamber and arranged to permit fluid to fiow
outwardly from said chamber;

sealing means disposed on said imperforate plale to
prevent leakaze of fluid between the walls of said
chamber and said imperforate plate whercby the
iiquid squeezed out of said absorbent material whea
said material is being compressed in said chamber is
forced cut of said chamber through said nonreturn
valve;

and means for venting the pressure fluid from said
piston chamber ard actuating said piston means and
said imperforate plate in a direciion to move said
absorbent miaterial out of said chamber and retomn it
to its normally disposed position in said housing i
termediate said inlet and said outlet.
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