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base 250 including the second open end 202, wherein the second open end has an external 

diameter 245, and a side wall 240, wherein the side wall 240 includes a circumferential 

channel 242, wherein a resilient ring 243 is arranged in the channel 242. The valve body 230 

includes at least one aperture, in the illustrated embodiment, side cut-outs 231a, 231b, 

communicating with the opening 202a in the second end 202. 

[0030] 	As will be discussed in more detail below, in the embodiment shown in Figures 1, 

3, and 5, the valve body 230 of the valve member 200 is integral with the rotatable outlet 300 

to provide a movable integral unit 500 (and the resilient rings 213 and 243 can be 

subsequently arranged in the channels 212 and 242). 

[0031] 	Alternatively, as shown in Figures 6-8, valve member 200 can have a lower 

surface 252 further comprising a groove 253, arranged to receive a lip 301a (of the rotatable 

outlet 300), arranged to securely fit within the groove 253 of the base 250 of the valve body 

230 such that the valve member moves with the outlet, wherein valve member 200 is not 

integral with rotatable outlet 300. 

[0032] 	The external diameter 225 (of the first end 201) is less than the external diameter 

245 (of the second end 202) and is at least equal to, and in some embodiments, larger than, 

the internal diameter 155a of the hollow drain inlet 100. The size of the external diameter 

225 is sufficient to seal the internal diameter 155a and prevent liquid flow therethrough. 

[0033] 	In use, the valve member 200 is arranged in the central lumen 105 of the hollow 

drain inlet, and is axially moveable in the valve 1000 between the first position 1 and the 

second position 2. 

[0034] 	The illustrated rotatable outlet 300 comprises a hollow member 320 having a first 

open end 301 and a second open end 302, with a central lumen 305, and an external surface 

310 including, arranged between ends 301 and 302, outwardly extending projections 311a, 

311a, providing a circumferential channel 312 therebetween. The hollow member forms an 

angle of at least about 20 degrees between the first and second ends, and, while it can include 

any suitable angle, is illustrated as having an angle of about 100 degrees. 

[0035] 	If desired, the outlet can include, for example, outwardly extending vertical 

projections 320a, 320b, preferably, wherein an end of the projections contacts projections 

311a and 311b, e.g., to provide strength for the outwardly extending projections 311a and 

311b and/or to ensure that the rotatable collar is assembled in the correct position on the drain 

valve. 
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CLAIM(S): 

1. 	A drain valve with a rotatable outlet comprising: 

(a) 	a hollow drain inlet comprising: 

(i) 	a hollow body having a hollow body first open end and a 

hollow body second open end, and an exterior surface, the 

exterior surface further comprising at least one outwardly 

extending lug, the hollow body first end further comprising a 

flange including a central opening having an internal diameter; 

(b) 	a valve member comprising a valve member closed first end and a 

valve member open second end, 

(i) the valve member closed first end having an external diameter 

and a side wall including at least two outwardly extending 

projections providing a circumferential channel therebetween, 

and a resilient ring arranged in the circumferential channel, 

(ii) a valve body having a base comprising a lower surface 

including a groove, and the valve member open second end, the 

valve member open second end having an external diameter 

and the valve body including at least one aperture, and a base 

side wall including a circumferential channel, 

wherein the external diameter of the valve member 

closed first end is less than the external diameter of the valve 

member open second end and is at least equal to the internal 

diameter of the central opening of the flange, and, 

wherein the valve member is arranged within the hollow 

body of the hollow drain inlet and is axially moveable toward 

the hollow body first open end and the hollow body second 

open end within the hollow drain inlet; 

(c) 	the rotatable outlet comprising: 

(i) 	a hollow member having a hollow member first open end 

comprising a lip arranged to fit within the groove in the lower 

surface of the base of the valve body wherein the valve member 
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is not integral with the rotatable outlet, and a hollow member 

second open end, and an exterior surface, the exterior surface 

further comprising, arranged between the hollow member first 

open end and the hollow member second open end, at least two 

outwardly extending projections providing a circumferential 

channel therebetween, the hollow member forming an angle of 

at least about 20 degrees between the hollow member first open 

end and the hollow member second open end; and, 

(d) 	a rotatable collar comprising: 

(i) 	a shell body having a side wall having an internal surface 

including an inwardly projecting circumferential rib rotatably 

arranged in the circumferential channel of the rotatable outlet, 

the side wall further comprising at least one channel 

therethrough for receiving the outwardly extending lug of the 

drain inlet hollow body, the channel having corresponding 

channel walls, at least one terminal section including at least 

one terminal section closed end and a horizontal axis, and an 

angled section, angled from the horizontal axis; 

wherein rotating the rotatable collar allows the outwardly 

extending lug of the hollow body to move along the shell side wall 

channel such that the valve member can move axially toward the 

hollow body first open end of the hollow drain inlet to a first position 

closing the central opening of the flange, preventing fluid flow 

therethrough, and the valve member can move axially toward the 

hollow body second open end of the hollow drain inlet to a second 

position allowing fluid flow through the hollow drain inlet and the 

rotatable outlet; and 

wherein the rotatable outlet can be rotated independently of the 

rotatable collar without affecting the first position or the second 

position of the valve member. 
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2. The drain valve of claim 1, wherein the at least one terminal section of the 

shell body side wall channel includes a lug retaining section having a cross-sectional 

area narrower than an outer diameter of the lug, the lug retaining section providing 

resistance as the lug passes through the narrower cross-sectional area. 

3. The drain valve of claim 1, wherein the at least one channel in the shell body 

side wall has two terminal sections, each including a closed end and a horizontal axis, 

and the angled section, angled from the horizontal axis, is arranged between the two 

terminal sections, the two terminal sections each including a lug retaining section 

having a cross-sectional area narrower than an outer diameter of the lug, the lug 

retaining section providing resistance as the lug passes through the narrower 

cross-sectional area. 

4. The drain valve of any one of claims 1-3, wherein the valve member closed 

first end has a dome shape. 

5. A method for operating a drain valve, the drain valve comprising 

(a) a hollow drain inlet comprising: 

(i) 	a hollow body having a hollow body first open end and a 

hollow body second open end, and an exterior surface, the 

exterior surface further comprising at least one outwardly 

extending lug, the hollow body first end further comprising a 

flange including a central opening having an internal diameter; 

(b) a valve member comprising a valve member closed first end and a 

valve member open second end, 

(i) the valve member closed first end having an external diameter 

and a side wall including at least two outwardly extending 

projections providing a circumferential channel therebetween, 

and a resilient ring arranged in the circumferential channel, 

(ii) a valve body having a base comprising a lower surface 

including a groove, and the valve member open second end, the 

valve member open second end having an external diameter 

and the valve body including at least one aperture, and a base 

side wall including a circumferential channel, 



18 

wherein the external diameter of the valve member 

closed first end is less than the external diameter of the valve 

member open second end and is at least equal to the internal 

diameter of the central opening of the flange, and, 

wherein the valve member is arranged within the hollow 

body of the hollow drain inlet and is axially moveable toward 

the hollow body first open end and the hollow body second 

open end within the hollow drain inlet; 

(c) the rotatable outlet comprising: 

a hollow member having a hollow member first open end 

comprising a lip arranged to fit within the groove in the lower 

surface of the base of the valve body wherein the valve member 

is not integral with the rotatable outlet, and a hollow member 

second open end, and an exterior surface, the exterior surface 

further comprising, arranged between the hollow member first 

open end and the hollow member second open end, at least two 

outwardly extending projections providing a circumferential 

channel therebetween, the hollow member forming an angle of 

at least about 20 degrees between the hollow member first open 

end and the hollow member second open end; and, 

(d) a rotatable collar comprising: 

(i) 	a shell body having a side wall having an internal surface 

including an inwardly projecting circumferential rib rotatably 

arranged in the circumferential channel of the rotatable outlet, 

the side wall further comprising at least one channel 

therethrough for receiving the outwardly extending lug of the 

drain inlet hollow body, the channel having corresponding 

channel walls, at least one terminal section including at least 

one terminal section closed end and a horizontal axis, and an 

angled section, angled from the horizontal axis; 

wherein rotating the rotatable collar allows the outwardly 

extending lug of the hollow body to move along the shell side wall 

channel such that the valve member can move axially toward the 
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hollow body first open end of the hollow drain inlet to a first position 

closing the central opening of the flange, preventing fluid flow 

therethrough, and the valve member can move axially toward the 

hollow body second open end of the hollow drain inlet to a second 

position allowing fluid flow through the hollow drain inlet and the 

rotatable outlet; and 

wherein the rotatable outlet can be rotated independently of the 

rotatable collar without affecting the first position or the second 

position of the valve member; 

the method comprising: 

rotating the rotatable collar and moving the outwardly 

extending lug of the hollow body along the shell side wall channel 

such that the valve member moves axially toward the hollow body first 

open end of the hollow drain inlet to a first position closing the central 

opening of the flange, preventing fluid flow therethrough, and/or 

moving the valve member axially toward the hollow body second open 

end of the hollow drain inlet to a second position allowing fluid flow 

through the hollow drain inlet and the rotatable outlet. 

6. A system for processing fluid comprising: 

the drain valve with a rotatable outlet according to any one of claims 

1-4; and, 

a closed container having an interior volume suitable for containing 

fluid, the container comprising a bottom wall, a top wall, at least one side wall, 

the side wall(s) being joined to the top wall and the bottom wall; and at least 

an inlet port, the drain valve being arranged in the bottom wall, wherein the 

hollow drain inlet flange of the drain valve is attached to the bottom wall of 

the container. 

7. The method of claim 5, further including rotating the rotatable outlet 

independently of the rotatable collar. 


