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The present invention relates to automatic means for
removing objectionable liquids and solids from fluid flow-
ing through a compressed fluid conveying line. '

The invention contemplates the provision of a storage
trap adapted to receive the objectionable matter usually
carried with the compressed fluid, in association with auto-
matic means for controlling the accumulation and dis-
charge from the storage trap.

The object of the invention is t0 provide automatic
means for discharging periodically, the accumulated mat-
ter when it reaches a predetermined height within the
unit.

The invention further relates to a unit designed for
placement within a pipe line conveying compressed fluid
from a source to its point of consumption, and function-
ing to separate, filter and accumulate within itself objec-
tionable liquids and solids usually contained within the
fluid flowing therethrough.

Another object of the invention is to provide a unit
having automatic means for discharging accumulated
matter when the fluid within the line is not in use, but
still under pressure. That is, when pressure fluid within
the line is idle, moisture contained therein will condense
and accumulate within the unit, when that accumulation
has reached a predetermined height, the automatic means
opens the outlet, when the accumulation has discharged,
the automatic means closes the outlet.

A further object of the invention is to provide a unit
having a new and improved control means for discharg-
ing the accumulated matter consisting merely of a tubu-
lar element fixed within the outlet of the unit, and having
movable thereof, a float and a valve, the latter controlling
the discharge of the accumulated matter through the
tubular element to atmosphere.

Still another object of the invention is to provide a
unit of the character described which is simple in design
and consiruction, composed of relatively few parts, yet
highly efficient and economical in operation, and manu-
facture, and easy to assemble.

Further objects and advantages of the present inven-
tion will hersafter be apparent, and to all of these ends,
the invention consists of the features of construction, ar-
rangement of parts, and combination of elements, sub-
stantially as described and claimed in the following specifi-
cation, and illustrated in the accompanying drawings, in
which:

IGURE 1 is a vertical sectional view taken along the
center line of a unit embodying the features disclosed,
and showing the discharge valve in an open position, and

FIGURE 2 is a similar view, somewhat enlarged, of
the automatic means with the discharge valve in a closed
position. )

Briefly, the invention about to be described is directed
to a unit adapted to be positioned within a line convey-
ing compressed fluid from a source to its point of con-
sumption, and functioning to separate and filter from the
fluid, objectionable solid particles and liquids usually
carried thereby. It further includes a receptacle which
stores and retains the separated matter until it is peri-
odically discharged to atmosphere by automatic means
positioned within the receptacle. ‘This automatic means
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constitutes the most important and essential feature of
the invention. Operation of the automatic means is ac-
complished by the control of pressurized fluid, from within
the receptacle, by a float, the movement of which depends
upon the rise and fall of the separated matter within the
receptacle.

To be specific, the discharge valve is normally held in
a closed position by pressurized fluid active thereupon,
in combination with an expansion spring,, and these
forces are constant and effective with the exception of
those intervals when pressurized fluid engages the valve
in the reverse direction and overcomes the forces holding
the valve closed, the result being that the valve opens
and discharge of the accumulated matter follows.

With the structure briefly mentioned, and assuming

_ that pressure fluid is passing through the unit, and that the
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discharge valve is held closed by the pressure fluid within
the receptacle and the expansion of the spring, when for-
eign matter has collected within the receptacle to a pre-
determined height, the float moves upwardly of a tubu-
lar element, and the valve carried thereby moves out
of contact with the upper end of the tubular element,
permitting pressure fluid to enter the tubular element and
an expansion chamber, where it becomes active upon
a movable wall of the chamber, which is a part of the
valve, moving the valve upwardly of the tubular element
and opening radial passages therein forming communica-
tion between the receptacle and atmosphere. It will be
observed that the Jower end portion of the valve is sub-
jected to pressure from the accumulated matter within
the receptacle, and this, together with the pressure fluid
engaging the under face of the top wall of the valve,
moves the same to its open position. When the ac-
cumulated matter within the receptacle has passed to at-
mosphere, the float drops, cutting off the passage of pres-
surized fiuid to the expansible chamber, whereupon pres-
sure of the fluid within the receptacle, in combination
with the force exerted by the expansion element, moves
the valve to its closed position, upon the gradual escape
to atmosphere of pressure fluid within the expansion
chamber.

The drawing submitted shows a unit having incor-
porated therein, one specific combination of elements serv-
ing to separate, filter, and store, within itself, objection-
able solids and liquids generally present within a com-
pressed fluid line. The automatic means to which this
application is specifically directed, which permits this ac-
cumulation within the unit, and the discharge therefrom,
may be used in combination with any desired structure
serving the purpose of that illustrated, in which, the
numeral 5 indicates in general, a complete separator and
flter unit consisting of a tapered cylindrical body 11
opened at both ends and provided at its larger and upper
end with some desirable means for quickly connecting the
same to a depending flange 12 of a head 13, the latter
having a horizontally disposed inlet 14 and outlet 15,
both of which are internally threaded at their outer ends,
permitting the unit to be connecied within a compressed
fluid conveying line.

The head 13, has formed centrally of its top wall, and
depending therefrom, a circular wall 16, forming an abut-
ment against which the incoming fluid impinges, separat-
ing therefrom to some degree, the objectionable foreign
matter. The diametrically opposite part of the wall 16
has a passage which becomes a part of the outlet 15, per-
mitting the uninterrnpted flow of fluid from the inlet
back to the conveying line.

The under face of the circular wall 16 is provided with
a recess which receives, and retains, the edge portion of
an inturned flange 17 formed integral with an inverted
cone-shaped metallic element 18, the lower edge of which
is curved outwardly and upwardly bearing firmly against
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the inner face of the body wall. - This lower portion of
the member 18 is provided with a series of spaced cuts
extending inwardly, at an angle to the axis of the member,
with that portion of the member lying between the cuts
bent down to form right angle deflectors adjacent -open-
ings 19, causing the inrushing fluid to engage the circular
body wall and move centrifugally therein, further re-
moving from the fluid both solids and objectionable
liquids. :

Fixed to the inner top wall of the casing 13, and cen-
trally within the circular wall 16, is a depending rod 20,
the lower end of which is threaded and receives thereon,
a thumb piece or nut 21, molded of some suitable mate-
rial, and having . an outwardly  flared _skirt <22, the
peripheral edge portion of which supports upon its up-
per face, a tubular filtering element 23, of any suitable
material, its upper end being held firmly against the in-
turned flange 17, by adjustment of the nut 21, It will
be noted, from the drawing, - that .the - flared skirt 22,
closes completely, the open lower end of ‘the filtering
element, thus insuring the full flow of fluid through its
body. :

The Jower portion of the body 11 has formed integral
therewith,an inwardly projecting flange 24 upon -which
rests an outwardly extending flange 25 - formed at the
upper end .of a transparent bowl or Teceptacle 26, serving
both as a chamber for pressurized fluid, and as a storage
trap for the objectionable matter removed from the fluid.
The bowl 26 has at its extreme lower end, a discharge
opening or outlet 27, ‘within which the automatic means
indicated :at 10 is positioned. To hold the bowl firmly
in-its relation to-the body 11, is -a .plate 28, the central
portion of ‘which is convexed while its outer edge rests
‘upon the flange 25,  both: the plate. and ‘body are -im-
movable with respect to the body, and to maintain this
relation, the inner face of the body wall is provided with
- an- annular groove 29 within which fits a snap ring 30.

The plate 28 has near its retaining flange, a groove within

which are a number of openings 31 affording free passage

for pressurized fluid and separated matter from the body
-.to the bowl o )

From- the drawing, it will be observed that: when as-
sembling’ the: unit, the bowl 26, is inserted throughthe
open top of the body 11, and dropped downuntil its

" flange 25 ‘rests upon a suitable packing. ring positioned

upon: the-flange of the body, the plate 28 is then placed
.over -the bowl, and firmly locked in place by the.snap
ring 30,

From the foregoing, it is apparent that when. the unit

is connected within a compressed fluid line, fluid enter-
- ing the head 13 through the inlet 14, impinges upon the
depending wall 16, and the cone-shaped member 18 where
it is directed downwardly of the member and through the
openings 19, and by reason of the upstanding flanges ad-
jacent the openings 19 caused: to engage the body wall
--and assume a swirling ‘action within the body. During
_-this movement of the fluid, some particles of solid matter

and objectionable liquids: will be separated therefrom, and -

collect within' the lower part: of the bowl, which is, in
reality, a storage trap for accumulated matter.

The -automatic- means generally indicated by the -nu-
meral 10 includes a thimble 32 placed within the discharge
outlet 27 of the bowl, and having at its upper end, an
outwardly extending flange 33 receivable ‘within an.an-
nular recess formed in the bowl and surrounding the open.
ing, the flange preventing the thimble from passing through
the outlet. The lower end of the thimble has 4 peripheral
groove receiving a retaining ring 34: holding the thimble
in.place with respect to the bowl. The thimble has mid-
way.of its length, a peripheral groove adapted to receive
.a packing or O ring 35 preventing leakage between the
thimble and bowl.

Fitting snugly within the thimble is the reduced end
of a tubular element 36, the upper end of which is closed
and provided with an external flange, both of which form
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- plug 44, within

4

a stationary piston 37, the peripheral edge of which re-
ceives a suitable O ring 38. The extreme lower end of
the tubular element 36 extends beyond the thimble 32,
and has an annular groove Teceiving therein a retaining
ring 39, thus holding the tubular element firmly within
the thimble. That portion of the tubular element 36,
between the thimble and the piston, is slightly enlarged
with the lower face of the enlargement resting upon the
upper- face of the thimble, and within this part of the
tubular ‘element are two rows of radial openings or
passages 40 and 41, the latter forming  communication
between the interior of the bowl and the atmosphere for
the passage of ‘any matter that might accumulate within
the. storage trap of the bowl.

The piston 37, has extending through its center, an
opening, the upper half of which is enlarged to receive
the end of a tubular nipple 42, the upper end of which
is reduced in diameter and receivable within the end of
a tubular section 43, extending upwardly within the bowl,
and having its upper end closed by a plug 44, provided
with. a reduced passage 45 through which pressurized
fluid from within the bowl may enter the tubular section.

‘The upper face of the thimble flange 33 is provided
with an annular recess having therein, a ring formed of

:some - resilient material, serving as a seat for the lower

end portion of a sleeve valve 46, when in a closed posi-
tion.  The sleeve valve 46 is formed of an elongated
tubular member of two external diameters having con-
centric bores of unequal diameters, the inner faces of

‘which snugly engage the peripheral surfaces of the piston

37 and the tubular element 36. The
reciprocable vertically, in a manner hereafter described,
of both ‘the piston and tubular element and adapted to
open-and close the radial Passages 41 through which ac-
cumulated solids and liquids  from within the bowl may
bass to atmosphere.: The passages 40 provide. an escape
tq atmosphere, through the element 36, of any pressurized
fluid or foreign matter that might collect between the
lower face of the:piston and the body. of the sleeve valve
46.

The upper-end of the sleeve valve 46 extends beyond
the upper face of the piston, and has fitted therein, and
in spaced relation to the piston, a flanged plate 47 re.-
tained in place by suitable means, such as a retaining
ring 48. . The central portion of the plate 47 has passing
therethrough, the tubular nipple 42 having an O ring or
the like forming a seal between the two. - From this struc-

sleeve valve 46 is

- ture it 'will be apparent that an expansible chamber 49 ig

formed by the stationary piston and the reciprocable
sleeve valve, .

Movable vertically of the tubular section 43 is a float
50 made of some buoyant material, preferably cellular
rubber, and having centrally of its body, a tubular insert
51, .adapted to telescope over the upper- portion of the
tubular section 43. The insert 51 projects up -above the
float body, and.is closed by a valve element 52, the under
face of which is engageable with the projecting end of the
the end of the tubular section 43, when
the float is in its lowermost position relative to the tubular
section. - Beneath the valve element 52; that portion of
the insert 51 which projects beyond the float body is pro-
vided with several ports 53 through which pressure fluid
may pass from the bowl into the tubular section 43, when
the float and the valve element are moved upwardly.

That portion of the tubular nipple 42, slightly above the
upper face of the. piston 37, and below the under face of
the plate 47, is provided with a number of radial passages
56 through ‘which pressurized fluid admitted to the tubular
sections 42 and 43 may enter the expansible chamber 49
separating the plate 47 and piston, and moving the sleeve
valve 46 connected to the plate upwardly, uncovering the
radial openings 41 permitting free communication be-
tween the bowl and the atmosphere.

The central opening of the piston 37 has positioned
therein, from its under face, a headed plug 54, screwing
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within the end of the tubular nipple 42, locking the same
firmly to the piston 37. The plug 54 has an axial passage
55 through which any pressurized fluid within the tubular
ections and expansible chamber may continuously bleed
to atmosphere. The screw plug 54 has within its head,
a socket adapted to receive the end of a suitable tool when
inserting the plug within the tubular nipple 42. The upper
end of the plug has a recess for the reception of a filtering
element of predetermined density intended to provide a
more minute control of pressure fluid escaping from the
expansible chamber and the tubular element 43 through
the passage 585.

When the float drops during the discharge of collected
matter from the storage trap, it closes the upper end of
the tubular section 43 against further entrance of pres-
sure fluid into the sections 42 and 43, and also the ex-
pansible chamber 49. The slesve valve still is in an open
position, and will so remain until pressure fluid within the
tubular sections and chamber has escaped to atmosphere,
and this is only permitted through the bleed passage 55
of the plug 54. The time interval necessary for the com-
plete escape of this pressure fluid is governed by the size
of the bleed passage. The objective being to drop the
valve and close the discharge passages at approximately
the precise moment when the discharge from the storage
trap is complete, thus eliminating excessive escape of pres-
sure fluid from the bowl.

Normally, the sleeve valve 46 is maintained in a down
position closing the discharge passages 41 by an expan-
sion element, such as a spring 57, which encircles the
tubular element 36 between the piston and the lower por-
tion of the sleeve valve. The tension of the spring is
merely sufficient to move the valve. It is considerably
less than the pressure of the fiuid, but slightly greater than
the force exerted by the pressure fluid upon the lower
faces of the valve.

In operation, and assuming that the unit has been con-
nected into a line conveying compressed fluid from a
source to its point of consumption, and that the discharge
passages 41, from the bowl to atmosphere, are closed by
the sleeve valve 46 under the influence of the expansion
element or spring 57, fiuid enters the body through the
inlet 14, pressurizing both the body and bowl, and fur-
ther engaging the upper face of the sleeve valve, insuring
its closed position. ~This condition continues until the
foreign matter separated from the fiuid has accumulated
within the storage trap to such a height as to move the
float and its valve element 52 from engagement with the
upper end of the tubular section 43, when this occurs,
pressurized fluid enters the tubular section 43, and passes
through the radial passages 56 to the expansible chamber
49 separating the plate 47 and piston 37, and during the
upward movement of the plate 47 the sleeve valve 46
connected thereto is likewise moved upwardly of the
piston and tubular element 36 uncovering the radial pas-
sages 41 and permitting the discharge to atmosphere of
any liquid or foreign matter collected within the storage
trap. This upward movement of the sleeve valve is ac-
complished by the force exerted upon the under face of
the plate 47 of the sleeve valve 46 and its lower face, that
surrounding the tubular element 36, the combination of
the two are greater than that bearing upon the upper face
of the plate 47, and the expansion force of the spring 57.

When the contents of the storage trap are exhausted,
the float 50 drops upon the tubular section 43, and the
valve carried by the float engages the upper end of the
tubular section 43 cutting off the flow of pressurized fluid
from the bow! into the tubular section 43. Pressurized
fiuid within the tubular section 43 and the expansible
chamber 49 escapes through the radial passages and the
reduced passage in the plug to atmosphere gradually per-
mitting the sleeve valve 46 to drop, under the influence of
the expansion element or spring 57 to close the discharge
passages 41. ‘When the sleeve valve has completely closed
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the passages, foreign matter and objectionable liquids
again start to collect within the storage trap, and continue
to do so whereupon the cycle of operation repeats itself.

Although the present invention has been described in
connection with its preferred embodiment, it is to be un-
derstood that modifications and variations may be re-
sorted to without departing from the spirit and scope of
the invention, as those skilled in the art will readily under-
stand. Such modifications and variations are considered
to be within the purview and scope of the invention and
appended claims.

What I claim is:

1. A device within a compressed air line for removing
water therefrom, said device including a receptacle through
which the air flows, said receptacle having means for
separating the water from the air and retaining the same,
a water outlet from the receptacle to atmosphere, auto-
matic means within the outlet controlling the discharge
therethrough, said automatic means including a tubular
element fixed in said outlet, and having radial passages
for the discharge from said receptacle, a flange on the
tubular element forming a piston, a sleeve valve encir-
cling the piston and tubular element and reciprocable
of both to open and close said radial passages, a closure
movable of the tubular element above the piston and
fitting within the upper end of the sleeve valve forming
an expansible chamber therebetween, the upper end of
the tubular element having a restricted passage for the
admission of air from the receptacle into the element,
radial passages within the tubular element admitting air
from the element into the chamber, a float reciprocable
of the tubnlar element upon the rise and fall of water
within the receptacle, a valve at the upper end of the
tubular element and operative by the float to close the
upper end of the tubular element when the float is at its
lowermost position, means within the tubular element
for the continuous escape of air from the element and
chamber to atmosphere at a rate less than that entering
its upper end and thereby effect the gradual closing of the
sleeve valve, said float and valve movable upon the rise
of collected water admitting air into the element and
chamber causing the upward movement of the sleeve valve
and the opening of the radial passages for the discharge of
collected water, and expansible means between the piston
and valve exerting an additional force to the closing of
the sleeve valve upon the gradual escape of air from the
chamber to atmosphere.

2. A device within a compressed air line for removing
water therefrom including a receptacle through which the
air flows, said receptacle having means for separating the
water from the air and retaining the same in its lower
end, said end provided with an outlet for the passage of
water to atmosphere, automatic means within the out-
let controlling the discharge therethrough, said automatic
means including a tubular element positioned within the
outlet and having radial passages affording communica-
tion between the receptacle and atmosphere, a flange on
the tubular element forming a piston, a sleeve valve en-
circling the piston and element and reciprocable of both
to open and close said radial passages, a closure slidable
upon the tubular element and fixed within the valve in
spaced relation to the piston forming an expansible cham-
ber therebetween, the upper end of said tubular element
having a restricted opening for the passage of air from
the receptacle into the tubular element, radial passages
in the tubular element for the flow of air into the chamber,
means within the tubular element providing a restricted
passage for the continuous escape of air from the cham-
ber to atmosphere, a float reciprocable of the tubular
element upon the rise and fall of collected water, a valve
at the upper end of the tubular element and operative to
¢lose the upper end of the tubular element when the float
is at its lowermost position, said float and valve movable
upon the rise of collected water admitting air into the
expansible chamber and the upward movement of the
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sleeve valve opening the radial passages for the discharge
of collected water, and expansible means between the
piston and valve -gradually moving the. latter to close

the discharge upon the escape -of air from the chamber -

to atmosphere. :

3. A device within a compressed air line for removing
‘water therefrom said device including a casing through
which air under pressure flows, said casing having means
to precipitate water entrained in- the-air and collect such
in its lower end, an outlet through which collected water
passes. to-atmosphere, automatic means within ‘the outlet
controlling the discharge, said automatic means including
a tubular element formed of two sections one larger in
diameter than the -other, the end portion of said larger
section positioned in said outlet and having radial pas-

sages affording :communication between interior of-the -

casing and the atmosphere, a flange on the larger section
-at its junction with the smaller forming a piston, a sleeve
‘encircling the piston and the tubular section thereunder
and reciprocable of each to open and close the passages

within - the latter, a closure. slidable upon the smaller

section and fixed within the valve end forming between
the -two' an-expansible. chamber, the upper end of said
smaller section having a’ restricted opening for the pas-
'sage of air from the casing into the tubular section, radial
passages in the tubular. section for the flow of air ‘there-
from into ‘the expansible chamber, the lower end of said
_-section being restricted permitting the continuous escape
of air from the chamber and section at a rate less than that
entering its upper end, a float positioned upon the smaller
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section -and reciprocable thereof upon the rise and fall.of

collected water, a valve element associated with said float

" . and closing the upper end of the tubular section against

- -the passage of air therethrough when the float is at its
lowermost position, said valve and float movable upon the
rise of collected- water admitting air to the expansible
chamber causing the upward movement of the sleeve
valve and the opening of the radial passages for the dis-
charge of water, and expansible means between the piston
and sleeve valve gradually moving the latter to close the
water discharge passages upon the escape of air from the
chamber to atmosphere,

‘. 4. A device within a compressed air line: for. removing
water therefrom. including ‘a. receptacle through which
the air flows, said receptacle having means for separating

water from -the air and storing the same, a water outlet.
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from the receptacle to atmosphere having therein auto-
matic means controlling the discharge of water there-
through, said automatic means including a stem having
passages for the escape of water from the receptacle to
atmosphere, a piston at the upper end of the stem, a sleeve
valve encircling the piston and stem and slidable upon
both: to open and close said passages, a tubular element
projecting upwardly from said piston having radial pas-
sages adjacent the piston face, a closure movable of said
element and retained within the upper end of said sleeve
valve in spaced relation to said piston forming therebe-
tween an expansible chamber receiving air from the re-
ceptacle through said radial passages, the lower end por-
tion of the sleeve valve underlying the piston, a float re-
ciprocable of the tubular element upon the rise and fall
of water within the receptacle, means operative by said
float for controlling the flow of air from the receptacle to
the expansible chamber causing the sleeve valve to move
upwardly opening the passages within the stem and the
escape-of water to atmosphere, said piston having means
for the gradual release of air from the expansible cham-
ber and the downward movement of the sleeve valve
closing the escape passages within the stem, and expan-
sible means between the piston and the underlying portion
of the sleeve valve exerting additional energy in moving
the valve to a closed position.
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