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(57) Abrege/Abstract:

An air dryer includes first and second flow paths. Each flow path includes a check valve that prevents fluid flow into the flow path
and an exhaust valve having an open position that permits fluid flow out of the flow path and a shut position that prevents fluid flow
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(57) Abrege(suite)/Abstract(continued):

out of the flow path. A diverter valve has a first position that provides fluid communication to the first flow path and a second
position that provides fluid communication to the second flow path. An interlock operably connected to the diverter valve and the
exhaust valves prevents positioning the diverter valve to the first position when the exhaust valve in the first flow path Is In the open

position and prevents positioning the diverter valve to the second position when the exhaust valve in the second flow path Is In the
open position.
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(57) Abstract: An air dryer includes first and second
flow paths. Each flow path includes a check valve that
prevents fluid flow into the flow path and an exhaust
valve having an open position that permits fluid flow out
of the flow path and a shut position that prevents fluid
flow out of the tlow path. A diverter valve has a first po-
sition that provides tluid communication to the first tlow
path and a second position that provides fluid commu-
nication to the second tlow path. An interlock operably
connected to the diverter valve and the exhaust valves
prevents positioning the diverter valve to the first posi-
tion when the exhaust valve 1n the first flow path 1s n
the open position and prevents positioning the diverter
valve to the second position when the exhaust valve n
the second flow path is in the open position.
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AIR DRYER

FIELD OF THE INVENTION
[0001] The present invention generally involves an air dryer, such as may be
incorporated into a compressed air system to remove moisture and other contaminants

from compressed air.

BACKGROUND OF THE INVENTION
[0002] Compressed air 1s commonly used to perform a myriad of functions. For
example, compressed air may be used to displace water 1n submarine ballast tanks to
increase the buoyancy of the submarine, to operate brakes on locomotives and trucks,
or to pnecumatically operate valves. In each case, the compressed air may include
moisture and other particulate contaminates which, 1f not removed, may accelerate
fouling, corrosion, and other mterference with the equipment.
10003 ] Various air dryers are known 1n the art to remove moisture and particulate
contaminates from the compressed air. The air dryers typically include various
combinations of filters and moisture separators to clean and dry the compressed air
before 1t reaches the equipment. For equipment that requires a continuous supply of
compressed air, the air dryers may include duplicate flow paths arranged 1n parallel so
that one flow path may purify the compressed air while the other flow path 1s purged
of the filtered moisture and particulates. However, previous air dryer designs may be
susceptible to reduced effectiveness and/or complete failure in the event of improper
valve alignment. Therefore, an improved air dryer that may continue to operate and

supply compressed air 1n spite of a failed or misaligned valve would be usetul.

BRIEF DESCRIPTION OF THE INVENTION
10004 ] Aspects and advantages of the invention are set forth below 1n the
followimg description, or may be obvious from the description, or may be learned
through practice of the invention.
[0003] One embodiment of the present invention 1s an air dryer having a first and
second flow paths through the air dryer. The first flow path includes a first check

valve that prevents fluid flow into the first flow path and a first exhaust valve having
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an open position that permits fluid flow out of the first flow path and a shut position
that prevents fluid flow out of the first flow path. The second flow path 1s 1n parallel
with the first flow path and includes a second check valve that prevents fluid flow into
the second flow path and a second exhaust valve having an open position that permits
fluid flow out of the second flow path and a shut position that prevents fluid flow out
of the second flow path. A first control air valve provides fluid communication from
upstream of the second check valve to the first exhaust valve, and a second control air
valve provides fluid communication from upstream of the first check valve to the
second exhaust valve.

[0006] Another embodiment of the present mnvention 1s an air dryer that includes a
first flow path through the air dryer. The first flow path includes a first check valve
that prevents fluid flow 1nto the first flow path and a first exhaust valve having an
open position that permits fluid flow out of the first flow path and a shut position that
prevents fluid flow out of the first flow path. A second flow path i parallel with the
first flow path includes a second check valve that prevents fluid flow into the second
flow path and a second exhaust valve having an open position that permats fluid flow
out of the second flow path and a shut position that prevents fluid flow out of the
second flow path. A diverter valve has a first position that provides fluid
communication to the first flow path and a second position that provides fluid
communication to the second flow path. A first control air valve provides fluid
communication from upstream of the second check valve to the diverter valve, and a
second control air valve provides fluid communication from upstream of the first
check valve to the diverter valve.

[0007] In yet another embodiment of the present invention, an air dryer includes a
first flow path through the air dryer, and the first flow path includes a first check
valve that prevents fluid flow into the first flow path and a first exhaust valve having
an open position that permits fluid flow out of the first flow path and a shut position
that prevents fluid flow out of the first flow path. A second flow path 1n parallel with
the first flow path includes a second check valve that prevents fluid flow into the
second flow path and a second exhaust valve having an open position that permits
fluid flow out of the second flow path and a shut position that prevents fluid flow out

of the second flow path. A diverter valve has a first position that provides fluid
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communication to the first flow path and a second position that provides fluid
communication to the second flow path. An interlock operably connected to the
diverter valve and the first and second exhaust valves prevents positioning the diverter
valve to the first position when the first exhaust valve 1s 1n the open position and
prevents positioning the diverter valve to the second position when the second exhaust
valve 18 1n the open position.

[0008] Those of ordinary skill in the art will better appreciate the features and

aspects of such embodiments, and others, upon review of the specification.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009] A full and enabling disclosure of the present invention, including the best
mode thereof to one skilled 1n the art, is set forth more particularly in the remainder of
the specification, including reference to the accompanying figures, 1n which:
[0010] Fig. 1 1s a schematic diagram of an air dryer according to an embodiment
of the present invention without pressure;
[0011] Fig. 2 1s a schematic diagram of the air dryer shown in Fig. 1 during
normal operation with the right flow path drying compressed air and the left flow path
purging;
[0012] Fig. 3 1s a schematic diagram of the air dryer shown in Fig. 1 during
normal operation with the right flow path drying compressed air and the left flow path
pressurizing;
[0013] Fig. 4 1s a schematic diagram of the air dryer shown 1n Fig. 1 during
normal operation with the left flow path drying compressed air and the right flow path
purging;
[0014] Fig. 5 1s a schematic diagram of the air dryer shown 1n Fig. 1 during
normal operation with the left flow path drying compressed air and the right flow path
pressurizing;
[0015] Fig. 6 1s a schematic diagram of the air dryer shown 1n Fig. 5 during
operation with the left flow path drying compressed air and the exhaust valve 1n the

right flow path failed open; and
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[0016] Fig. 7 1s a schematic diagram of the air dryer shown in Fig. 5 during
operation with the left flow path drying compressed air and the exhaust valve 1n the

right flow path failed open without losing pressure in the compressed air.

DETAILED DESCRIPTION OF THE INVENTION
[0017] Retference will now be made 1n detail to present embodiments of the
invention, one or more examples of which are 1llustrated 1in the accompanying
drawings. The detailed description uses numerical and letter designations to refer to
features 1n the drawings. Like or similar designations in the drawings and description
have been used to refer to like or similar parts of the invention. As used herein, the
terms “first,” “second,” and “‘third” may be used interchangeably to distinguish one
component from another and are not intended to signify location or importance of the

2% &6

individual components. The terms “upstream,” “downstream,” “radially,” and
“axially” refer to the relative direction with respect to fluid flow 1 a fluid pathway.
For example, “upstream” refers to the direction from which the fluid normally flows,
and “downstream” refers to the direction to which the fluid normally flows.
Similarly, “radially” refers to the relative direction substantially perpendicular to the
fluid flow, and ““axially” refers to the relative direction substantially parallel to the
fluid flow.

[0018] Each example 1s provided by way of explanation of the invention, not
[imitation of the invention. In fact, it will be apparent to those skilled 1n the art that
modifications and variations can be made 1n the present invention without departing
from the scope or spirit thercof. For mstance, features 1llustrated or described as part
of one embodiment may be used on another embodiment to yield a still further
embodiment. Thus, 1t 1s intended that the present invention covers such modifications
and variations as come within the scope of the appended claims and their equivalents.
[0019] Various embodiments of the present invention include an air dryer that
may be incorporated 1nto a compressed air system to remove moisture and other
contaminants from compressed air. The air dryer generally includes multiple flow
paths arranged 1n parallel, and each flow path includes an exhaust valve. Each flow

path may also include various means for removing moisture and/or particulate

contaminates. The means for removing moisture and/or particulates may include
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various combinations of filters and/or moisture separators to clean and dry the
compressed air. The air dryer may also include a diverter valve having a first position
that provides fluid communication to one tlow path and a second position that
provides fluid communication to the other flow path. An interlock may be operably
connected to the diverter valve and the exhaust valves to prevent positioning the
diverter valve to either flow path when the associated exhaust valve 1s 1n the open
position.

[0020] Fig. 1 provides a schematic diagram of an air dryer 10 according to an
embodiment of the present invention without pressure, and Figs. 2-7 provide a
schematic diagram of the air dryer shown 1n Fig. 1 during various modes of operation.
As shown, the air dryer 10 generally includes first and second flow paths 12, 14,
although additional flow paths may be included and are within the scope of the
present invention. The first and second tflow paths 12, 14 are arranged 1n parallel
between an 1nlet 16 and an outlet 18, and a diverter valve 20 has a first position
(shown 1n Figs. 1-3) that provides fluid communication to the first flow path 12 and a
second position (shown 1n Figs. 4-7) that provides fluid communication to the second
flow path 14. In the particular embodiment shown in Figs. 1-7, the diverter valve 20
1S located at the 1nlet 16; however, 1n alternate embodiments, the diverter valve may
be located at the outlet 18. In this manner, the diverter valve 20 aligns one flow path
with the 1nlet 16 and outlet 18 while the other flow path 1s being purged of filtered
fluid.

[0021] Each flow path 12, 14 includes a check valve 22, 24 proximate to the
outlet 18 that prevents fluid flow into the flow path and an exhaust valve 26, 28
having an open position that permits fluid flow out of the tlow path and a shut
position that prevents fluid flow out of the flow path. Each exhaust valve 26, 28 may
be biased on the shut position. A bypass orifice 30, 32 1n cach flow path 12, 14
provides fluid communication around the respective check valves 22, 24 1n either
direction. In addition, each flow path 12, 14 includes various means for removing
moisture and/or particulate from the flow path. The structure for removing moisture
and/or particulate may include various combinations of filters and/or moisture
separators to clean and dry the compressed air. In the exemplary embodiment shown

in Fig. 1, the structure for removing moisture from the compressed air 1s a desiccant
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filter 34, 36 1n cach flow path 12, 14. In addition, each flow path 12, 14 includes a
coalescing filter 38, 40 that removes particulate contamination and/or collects
moisture from the desiccant filters 34, 36.

[0022] An mterlock 50 1s operably connected to the diverter valve 20 and the
cxhaust valves 26, 28 1n each flow path 12, 14. The interlock 50 prevents positioning
the diverter valve 20 to the first position (shown in Figs. 1-3) when the first exhaust
valve 26 1s 1n the open position and prevents positioning the diverter valve 20 to the
second position (shown 1n Figs. 4-7) when the second exhaust valve 1s 1in the open
position. The interlock 50 may include various combinations of manual or remotely
operated control valves that enable operation of the diverter valve 20 and exhaust
valves 26, 28 based on pressure sensed 1n the flow paths 12, 14. In the embodiment
shown 1n Fig. 1, for example, the iterlock 50 includes first and second control air
valves 52, 54 and a controller 56. The control air valves 52, 54 may be solenoid
operated valves biased 1n the shut position. A first sensing line 58 connects the first
control air valve 52 to the second flow path 14 upstream from the second check valve
24. When open, the first control air valve 52 provides tluid communication from
upstream of the second check valve 24 to the diverter valve 20 and the first exhaust
valve 26. Similarly, a second sensing line 60 connects the second control air valve 54
to the first flow path 12 upstream from the first check valve 22. When open, the
second control air valve 54 enables fluid communication from upstream of the first
check valve 22 to the diverter valve 20 and the second exhaust valve 28. At pre-
determined intervals, the controller 56 may to send a signal 62, 64 to ecach control air
valve 52, 54 to actuate the solenoid and open the control air valve 52, 54. In this
manner, air pressure from the opposite side tlow path provides pilot air pressure
through the control air valves 52, 54 to reposition the diverter valve 20 and open the
respective exhaust valves 26, 28. The operation of the control air valves 52, 54 and
controller 56 will be described more fully with respect to Figs. 2-7.

[0023]  Normal operation of the air dryer 10 will now be described with respect to
Figs. 2-5. During normal operation, the air dryer 10 cycles between using one flow
path to dry and clean the compressed air while the other flow path purges moisture
and otherwise regenerates. For example, the controller 56 may be programmed to

rotate cycles at pre-determined intervals. During the first portion of each cycle, the
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controller 56 may be programmed to purge the 1dle flow path of moisture before
allowing the 1dle flow path to increase pressure before being switched to becoming
the active flow path.

[0024] Fig. 2 shows the air dryer 10 at the begmning of a first flow path 12 drying
cycle when the first flow path 12 is drying the air and the second flow path 14 1s
purging moisture through the second exhaust valve 28. As shown in Fig. 2, the
diverter valve 20 1s 1n the first position so that the compressed air may flow from the
inlet 16, through the diverter valve 20, and 1nto the first flow path 12. The first signal
62 1s off during the entire first flow path 12 drying cycle, so the first control air valve
52 1s shut, and the first exhaust valve 26 1s shut. As a result, the compressed air flows
through the first coalescing filter 38 and first desiccant chamber 34 to remove
moisture and particulate from the compressed air. The removed moisture collects 1n
the first coalescing filter 38. The cleaned and dried compressed air then flows
through the first check valve 22 and first bypass orifice 30 and exits the air dryer 10
through the outlet 18.

[0025] The second sensing line 60 communicates pressure from upstream of the
first check valve 22 to the second control air valve 54. At the beginning of the first
flow path 12 drying cycle, the second signal 64 1s on to actuate the solenoid on the
second control air valve 54. As a result, the second control air valve 54 opens to
provide control air from upstream of the first check valve 22 to the diverter valve 20
and the second exhaust valve 28. The control air maintains the diverter valve 20 1n
the first position and opens the second exhaust valve 28. The second check valve 24
prevents the cleaned and dried compressed air from entering the second flow path 14.
However, the second bypass orifice 32 allows a portion of the cleaned and dried air to
flow backwards through the second desiccant chamber 36 and second coalescing filter
40 to purge moisture from the second coalescing filter 40 through the open second
cxhaust valve 28.

[0026] Fig. 3 shows the first flow path 12 drying cycle after the controller 56
turns the second signal 64 off to allow the second flow path 14 to pressurize. When
the second signal 64 1s off, the second control air valve 54 shuts, removing control air
pressure from the diverter valve 20 and the second exhaust valve 28. Without control

air pressure, the diverter valve 20 remains 1n the first position, and the second exhaust
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valve 28 shuts. With the second exhaust valve 28 shut, the cleaned and dried
compressed air flowing through the second bypass orifice 32 increases pressure 1n the
second flow path 14 and 1n the first sensing line 58 that provides fluid communication
to the first control air valve 52. The air dryer 10 1s now ready to switch to a second
flow path 14 drying cycle, as shown 1n Fig. 4.

[0027] At the end of the first flow path 12 drying cycle, the controller 56 switches
the air dryer 10 to the second flow path 14 drying cycle, as shown 1n Fig. 4. At the
beginning of the second flow path 14 drying cycle, the controller 56 turns the first
signal 62 on to actuate the solenoid on the first control air valve 52. As a result, the
first control air valve 52 opens, and the first sensing line 58 communicates pressure
from upstream of the second check valve 24, through the first control air valve 352, to
the diverter valve 20 and the first exhaust valve 28. The control air moves the
diverter valve 20 to the second position and opens the first exhaust valve 26. In the
second position, the diverter valve 20 allows the compressed air to flow from the inlet
16, through the diverter valve 20, and into the second flow path 14. The second
signal 64 1s off during the entire second flow path 14 drying cycle, so the second
control air valve 54 1s shut, and the second exhaust valve 28 1s shut. As a result, the
compressed air flows through the second coalescing filter 40 and second desiccant
chamber 36 to remove moisture and particulate from the compressed air. The
removed moisture collects 1n the second coalescing filter 40. The cleaned and dried
compressed air then flows through the second check valve 24 and second bypass
orifice 32 and exits the air dryer 10 through the outlet 18.

[0028] The first check valve 22 prevents the cleaned and dried compressed air
from entering the first flow path 12. However, the first bypass orifice 30 allows a
portion of the cleaned and dried air to flow backwards through the first desiccant
chamber 34 and first coalescing filter 38 to purge moisture from the first coalescing
filter 38 through the open first exhaust valve 26.

[0029] Fig. 5 shows the second flow path 14 drying cycle after the controller 56
turns the first signal 62 off to allow the first flow path 12 to pressurize. When the first
signal 62 1s off, the first control air valve 52 shuts, removing control air pressure from
the diverter valve 20 and the first exhaust valve 26. Without control air pressure, the

diverter valve 20 remains in the second position, and the first exhaust valve 26 shuts.
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With the first exhaust valve 26 shut, the cleaned and dried compressed air tflowing
through the first bypass orifice 30 increases pressure in the first flow path 12 and 1n
the second sensing line 60 that provides fluid communication to the second control air
valve 54. The air dryer 10 1s now ready to switch back to the first tlow path 12 drying
cycle, as shown 1n Fig. 2.

[0030] Figs. 6 and 7 provide schematic diagrams of how the air dryer 10 responds
in the event one of the exhaust valves fails to shut. In this scenario, the air dryer 10 1s
in the second flow path 14 drying cycle and has just completed purging moisture from
the first flow path 12, as previously described with respect to Fig. 4. As a result, the
controller 56 turns the first signal 62 oft to allow the first flow path 12 to pressurize,
as previously described with respect to Fig. 5. With the first signal 62 off, the first
control air valve 52 shuts, removing control air pressure from the diverter valve 20
and the first exhaust valve 26. Without control air pressure, the diverter valve 20
remains 1n the second position, and the first exhaust valve 26 should shut. In this
particular scenario, however, the first exhaust valve 26 remains open, and the first
flow path 12 continues purging compressed air through the first exhaust valve 26. As
a result, pressure does not increase 1n the first flow path 12 or the second sensing line
60 that provides tfluid communication to the second control air valve 34.

[0031] Referring the Fig. 7, when 1t 1s time to switch back to the first flow path 12
drying cycle, as previously described with respect to Fig. 2, the controller 56 turns the
second signal 64 on to actuate the solenoid on the second control air valve 54. As a
result, the second control air valve 54 opens to provide control air from upstream of
the first check valve 22 to the diverter valve 20 and the second exhaust valve 28.

With the first exhaust valve 26 failed open, however, the first flow path 12 and second
sensing line 60 did not pressurize. As a result, the pressure of the control air 1s not
sufficient to reposition either the diverter valve 20 or second exhaust valve 28, and the
air dryer 10 remains 1n the second flow path 14 drying cycle with the second flow
path 14 drying the air and the first flow path 12 purging through the first exhaust
valve 26. Although the failed open first exhaust valve 26 results 1in a loss of some
compressed air, the air dryer 10 remains 1n service to supply the downstream

cequipment with clean and dry compressed air.



CA 02901728 2015-08-18

WO 2014/133596 PCT/US2013/067166

[0032] This written description uses examples to disclose the invention, including
the best mode, and also to enable any person skilled in the art to practice the
invention, including making and using any devices or systems and performing any
incorporated methods. The patentable scope of the invention 1s defined by the claims,
and may 1nclude other examples that occur to those skilled 1n the art. Such other
examples are intended to be within the scope of the claims 1f they include structural
clements that do not differ from the literal language of the claims, or 1f they include

cquivalent structural elements with insubstantial differences from the literal language

of the claims.

10
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CLAIMS:
1. An air dryer, comprising:
a. a first flow path through the air dryer, wherein the first flow path comprises a
| first check valve that prevéhts fluid flow into the first flow path and a first
exhaust valve having an open position that permits fluid flow out of the first
tlow path and a shut position that prevents fluid flow out of the first tlow path;
b. asecond flow path in parallel with the first flow path, wherein the second flow
path comprises a second check valve that prevents fluid flow into the second
flow path and a second exhaust valve having an open position that permits fluid
flow out of the second flow path and a shut position that prevents fluid flow out
of the second flow path;
c. a first control air valve that provides fluid communication from upstream of the
second check valve to the first exhaust valve; and
d. asecond control air valve that provides fluid communication from upstream of
the first check valve to the second exhaust valve.
2. The air dryer as in claim 1, further comprising a diverter valve having a first

position that provides fluid communication to the first flow path and a second position that

provides fluid communication to the second flow path.

3, The air dryer as in claim 2, wherein the first control air valve provides fluid

communication from upstream of the second check valve to the diverter valve.

4. The air dryer as in claim 2, wherein the second control valve provides fluid

communication from upstream of the first check valve to the diverter valve.

5. The air dryer as in claim 1, further comprising means for removing moisture from

the first and second flow paths.

11
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The air dryer as in claim 1, further comprising means for removing moisture from

the first and second flow paths, a first bypass orifice that provides fluid communication

around the first check valve and a second bypass orifice that provides fluid communication

around the second check valve.

7.

The air dryer as in claim 1, further comprising means for removing moisture from

the first and second flow paths, a first bypass orifice that provides fluid communication

around the first check valve, a second bypass orifice that provides fluid communication

around the second check valve, and a controller that positions the first and second control

air valves.

3.

An air dryer, comprising:

a. a first flow path through the air dryer, wherein the first flow path comprises a

first check valve that prevents fluid flow into the first flow path and a first
exhaust valve having an open position that permits fluid flow out of the first
flow path and a shut position that prevents fluid flow out of the first tlow path;
a second flow path in paraiiel with the firsi flow path, wherein the second flow
path comprises a second check valve that prevents fluid flow into the second
flow path and a second exhaust valve having an open position that permits fluid
flow out of the second flow path and a shut position that prevents fluid flow out
of the second flow path;

a diverter valve having a first position that provides fluid communication to the
first flow path and a second position that provides fluid communication to the

second flow path;

a first control air valve that provides fluid communication from upstream of the
second check valve to the diverter valve; and
a second control air valve that provides fluid communication from upstream ot

the first check valve to the diverter valve.
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9. The air dryer as in claim 8, wherein the first control air valve provides fluid

communication from upstream of the second check valve to the first exhaust valve.

10.  The air dryer as in claim 8, wherein the second control valve provides fluid

communication from upstream of the first check valve to the second exhaust valve.

11.  The air dryer as in claim §, further comprising means for removing moisture {rom

the first and second flow paths.

12.  The air dryer as in claim 8, further comprising means for removing moisture from
the first and second flow paths, a first bypass orifice that provides fluild communication
around the first check valve and a second bypass orifice that provides fluid communication

around the second check valve.

13.  The air dryer as in claim 8, further comprising means for removing moisture from
the first and second flow paths, a first bypass orifice that provides fluid communication
around the first check valve, a second bypass orifice that provides fluid communication
around the second check valve, and a controller that positions the first and second control

air valves.

14.  An air dryer, comprising:

a. a first flow path through the air dryer, wherein the first flow path comprises a
first check valve that prevents fluid flow into the first flow path and a first
exhaust valve having an open position that permits fluid flow out of the first
flow path and a shut position that prevents fluid flow out of the first flow path;

b. asecond flow path in parallel with the first flow path, wherein the second flow
path comprises a second check valve that prevents fluid flow into the second
flow path and a second exhaust valve having an open position that permits fluid

flow out of the second flow path and a shut position that prevents fluid flow out

of the second flow path;
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c. adiverter valve having a first position that provides fluid communication to the

first flow path and a second position that provides fluid communication to the
second flow path; and

d. an interlock operably connected to the diverter valve and the first and second
exhaust valves, wherein the interlock prevents positioning the diverter valve to
the first position when the first exhaust valve is in the open position and
prevents positioning the diverter valve to the second position when the second

exhaust valve is in the open position.

15, The air dryer as in claim 14, wherein the interlock comprises a first control air
valve that provides fluid communication from upstream of the second check valve to the

diverter valve.

16.  The air dryer as in claim 15, wherein the first control air valve provides fluid

communication from upstream of the second check valve to the first exhaust valve.

17.  The air dryer as in claim 14, wherein the interlock comprises a second control air
valve that provides fluid communication from upstream of the first check valve to the

diverter valve.

18.  The air dryer as in claim 17, wherein the second control valve provides fluid

communication from upstream of the first check valve to the second exhaust valve.

19.  The air dryer as in claim 14, turther comprising means for removing moisture from

the first and second flow paths.

20.  The air dryer as in claim 14, further comprising means for removing moisture from
the first and second flow paths, a first bypass orifice that provides fluid communication
around the first check valve and a second bypass orifice that provides fluid communication

around the second check valve.
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