
?nite-i! States T'a'tent 

[72] Inventor George H. Lockwood ' 
2125 NE. 27th Drive, Wilton Manors, Fla. 
‘33305 

[2!] App]. No. 827,291 
[22] Filed May 23, I969 
[45] Patented Aug. 31, 1971 

[54] A SPRINKLER DEVICE FOR FLUID 
DISTRIBUTION 
14 Claims, 5 Drawing Figs. 

[52] U.S.Cl ...................................................... .. 239/101, 

239/206, 239/381, 239/DIG. I 
[51 1 Int. Cl. ...................................................... .. B05b 1/08 
[50] Field of Search .......................................... .. 239/99, 

101,102, 200, 214, 225, 230, 237, 240, 24 I , 380, 
381, DIG. l, 45], DIG. I6, 232, 394, 206‘ 

[56] References Cited 
UNITED STATES PATENTS 

3,523,647 8/1970 Radecki ..................... .. 239/206 

[H1 3,602,431 

3,526,363 9/1970 Hauser ....................... .. 239/206 

2,009,478 7/1935 CoIes et a1. 239/230 
3,030,028 4/1962 Hruby, Jr ......... .. 2379/17 
3,044,711 7/1962 Douglas et al. 239/232 X 
Re.25,942 12/1965 Reynolds ......... .. 239/241 X 

3,272,437 9/1966 COSOn ......................... . 239/240 X 

Primary Examiner-M. Henson Wood, Jr. 
Assistant Examiner-Edwin D. Grant 
Attorney-Eugene F. MaIin 

ABSTRACT: A sprinkler device for distributing water com 
prising a body, a sprinkler head rotatably connected to the 
body, a ?uid ?ow interrupter for providing controlled bursts 
of ?uid in the stream of ?uid exiting from the sprinkler head, 
an interrupter drive, a drive means including a free rotating 
ball for driving the sprinkler head, and reversing means for 
reversing the direction of movement of the sprinkler head. 
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A SPRINKLER DEVICE IFQIR FLUID EDIISTRIBIUTIQN 

BACKGROUND OF THE INVENTION 

This invention relates to a new and improved sprinkler 
device for distributing water, and more particularly, to a sprin 
kler device including a ball driven sprinkler head, a fluid ?ow 
interrupter, and reversing means. 

Sprinkler devices having sprinkler heads driven by impulse 
arm drives, turbine drives and impact ball drives are well 
known. In the past, reversing means of various kinds have 
been incorporated in sprinkler devices driven by impulse arms 
in order to distribute water over a particular area. The sprin 
kler heads were driven through a preset angle and then the 
reversing means actuated the drive means to drive the sprin 
kler head back through the same angle. 

SUMMARY OF THE INVENTION 

A sprinkler device for distributing water including a body, a 
sprinkler head, ?uid flow interrupter, drive means and a 
reversing means. The body has a body inlet portion connected 
to a water supply system and a body outlet portion. The sprin— 
kler head includes a sprinkler head inlet portion rotatably con 
nected to the body outlet portion, and a nozzle for distributing 
the water. The interrupter controls the direction of the fluid 
?owing through the nozzle. The drive means drives the mova 
ble sprinkler head and the ?uid ?ow interrupter. The reversing 
means reverses the direction of movement of the sprinkler 
head after the sprinkler head is moved through a preset angle. 
Between said inlet portion and outlet portion of the body is 

a ?uid ?ow drive cavity having a restricted annular pathway. 
The cavity includes a generally parallel inner and outer wall 
surface that slopes outwardly in an upward direction. The 
drive means rotates through the cavity. The drive means in 
cludes a ball, acting as a free rotating impact body, and an in 
terrupter drive with at least one blade. The ball and blade are 
driven about the annular pathway by a vortex of water in the 
cavity. The vortex of water is created by a vane control means 
that controls the direction of the water entering the cavity. 
The ball rotates in the cavity and impacts against an impact 
portion of the sprinkler head projecting into the drive cavity to 
drive the sprinkler head in step'by-step movement. 
The ?uid ?ow interrupter controls the direction of the fluid 

?owing within the nozzle in order to provide controlled bursts 
of ?uid exiting from the nozzle for controlling fallout of fluid 
along the trajectory of the stream. The interrupter-nozzle 
combination provides at the proximal end of the stream a plu 
rality of water particles traveling in various directions at ap 
proximately the same velocity. The interrupter is driven in a 
timed relation by the interrupter drive blades. In a preferred 
embodiment, the interrupter is driven through the ?uid rear 
ward of the nozzle outlet to control the direction of the ?uid 
?owing in the nozzle. The interrupter is driven periodically 
through the ?uid in timed relation with respect to the move 
ment of the sprinkler head. 
The reversing means reverses the direction of rotation of 

the sprinkler head after the sprinkler head moves through a 
preset angle from a start position. The reversing means is con 
nected to the sprinkler head and the vane control means to au 
tomatically actuate the vane control means from a ?rst posi~ 
tion to a second position in order to reverse the direction of 
rotation of the sprinkler head. The vane control includes a 
?rst surface to direct the water into a clockwise rotating vor 
tex of ?uid in the cavity and a second surface to direct the 
water into a counterclockwise rotating vortex of ?uid in the 
cavity. 

It is an object of this invention to provide a combination ofa 
ball-driven sprinkler and reversing means. 
Another object of this invention is to provide a sprinkler 

device with an interrupter to provide controlled bursts of fluid 
in the stream exiting from the sprinkler device for controlling 
fluid fallout from the stream along the trajectory of the 
stream. 
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It is another object of this invention to provide a ball-driven 

sprinkler device with a drive cavity having an inner and outer 
wall surface spaced from one another to restrict the move 
ment of the ball between the walls. 
A further object of this invention is to provide a noncom 

plex sprinkler nozzle design that is easily adjustable to vary the 
elevation of the stream trajectory. 
A further object of this invention is to provide a sprinkler 

reversing means‘ controlling a vane control means for 
reversing the direction of rotation of the ?uid through the 
drive cavity, 

In accordance with these and other objects which will be ap 
parent hereinafter, the instant invention will now be described 
with particular reference to the accompanying drawings, 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the drawings: 
FIG. I is a front view of the sprinkler device; 
FIG. 2 is a side view in cross section of the assembled sprin 

kler mechanism; 
FIG. 3 is a bottom view of the control means; 
FIG. 4 isla side view in cross section of a two-position vane; 

and 
FIG. 5 is a front view of the nozzle. 

DESCRIPTION OF A PREFERRED EMBODIMENT 

Referring now in detail to the drawings, wherein an embodi 
ment of the invention is shown, and referring particularly to 
FIGS. l. and 2, wherein the sprinkler device, generally 
designated as numeral 2, includes a body, generally designated 
by numeral 4‘, a sprinkler head 6 rotatably connected to the 
body 13, a nozzle ii, a ?uid ?ow interrupter, generally 
designated by numeral 10, a drive means, and a reversing 
means, generally designated by numeral T2, for reversing the 
direction of movement ofthe sprinkler head. The drive means 
includes a free-rotating ball 14 for driving the sprinkler head 
6, and an interrupter drive id for driving the interrupter 10 in 
order to provide controlled bursts of ?uid in the stream of 
?uid exiting from the sprinkler head. 
The body 4 includes a base member 18 and a cap 20. The 

body has an inlet portion 22 in the base member 18 for con 
necting the body to a water supply system, not shown. The cap 
20 has a body outlet portion 24. The sprinkler head includes a 
sprinkler head inlet portion, shown adjacent numeral 26. The 
sprinkler head 6 is rotatably connected to the body 4. The 
sprinkler head is driven in step-by-step movement by the free 
rotating ball 14 impacting against the impact anvil 28 attached 
to the sprinkler head. The nozzle 8 is adjustably Connected to 
the sprinkler head 6 for varying the nozzle elevation in order 
to control the radius of the area receiving the water from the 
nozzle. The interrupter 110 is driven by the interrupter drive I6 
to provide controlled bursts of ?uid in the stream of ?uid exit 
ing from said nozzle g for controlling the ?uid fallout from the 
stream along the trajectory of the stream. The interrupter 
drive in includes a plurality of blades, one of which is shown 
at 30. The ball 14 and the blades are driven by a vortex of fluid 
in the body cavity, generally designated by numeral 32. The 
vortex of fluid is created by a ?uid control means 34 that has a 
plurality of vanes, one vane surface is shown at 36. The device 
with its arrangement of components provides that the control 
means operates the interrupter both during the time interval 
between increments of motion of the sprinkler head as well as 
during the time interval during increments of motion of said 
sprinkler head. 
The incoming water from the supply system moves through 

the body inlet portion 22 and is directed toward the vanes by 
support member 38. The support member 38 is connected to 
the base member lb. The support member 38 includes a plu 
rality of openings or ports, two of which are shown at 40 and 
42. The ports are aligned with the vanes on the control means 
343. The water ?ows through the ports into engagement against 
the vanes. The water moves off the vanes creating a vortex of 
?uid in the cavity 32. The water swirls through the cavity 32, 
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driving the drive means. As the swirling water moves out the 
cavity its rotation is stopped by an antiswirl vane 44. The 
water then ?ows by the interrupter 10 into the nozzle 8. After 
the sprinkler head rotates a preset number of degrees in one 
direction the reversing means 12 with resilient arms 46 and 48 
actuate the control means 34 to place a second and opposing 
set of vanes over the ports thereby reversing the direction of 
the vortexing ?uid in the cavity and causing the drive means to 
drive the sprinkler head in the opposite direction. 
The ?uid ?ow drive cavity 32 lies between the body inlet 

portion 22 and the body outlet, generally designated by nu 
meral 24. The cavity 32 has a restricted annular pathway. The 
cavity includes a generally parallel inner wall surface 50 on 
the interrupter drive 16 and the outer wall surface 52 on the 
base member 18. The wall surfaces 50 and 52 slope outwardly 
in an upward direction. The drive means includes the ball 14, 
acting as a free-rotating impact body, and the interrupter drive 
blades, one of which is shown at 30, rotating in the pathway of 
the cavity. The ball and blades are driven about the annular 
pathway by the swirling water in the cavity. The vortex of 
water is created by a ?uid control means 34 that controls the 
direction of the water entering the cavity 32. The vanes, as 
shown in FIGS. 3 and 4 include a ?rst set of vane surfaces 36, 
56, 60 64 and a second set of vane surfaces 54, 58, 62 and 66. 
FIG. 4 shows a cross section of one portion of the control 
means showing a single vane with vane surface 36 from the 
?rst set of vane surfaces in a back-to-back relation to vane sur 
face 54 from the second set of vane surfaces. The ?rst set of 
vanes direct the water in a clockwise direction as shown in 
FIG. 3. The second set of vanes direct the water in a counter 
clockwise direction. The ball 14 and the blades rotate in the 
direction of the water swirling through the cavity 32. 
The rotation of the vortex of water in the cavity 32 causes 

interrupter drive 16 and ball 14 to rotate. As ball 14 is rotated 
in the cavity 32 with increasing velocity, an adequate speed of 
rotation is attained to cause the ball to climb the outer wall 52 
due to centrifugal force. Ascending of the ball on the wall 52 
causes the ball to impact with the impact anvil 28 and thereby 
causes a slight rotational movement of the sprinkler head 6. 
Impact of the ball with the anvil reduces the rotational speed 
of the ball causing the ball to drop downward along the wall 52 
but con?ned by wall 50. Descent of the ball again places it in a 
path of rotation, unobstructed by the anvil. The rotation and 
impacting ‘cycle is’ then repeated. 
The reversing means 12 reverses the direction of rotation of 

‘the sprinkler head after the sprinkler head moves from a start 
position through a preset angle. The reversing means 12 in 
cludes a disc member 74 connected to the control means 34 at 
the upper end of the control means shaft '76. Members 78 and 
80 having resilient arms 46 and 48 respectively are attached to 
and angularly adjustable on the disc '74. The sprinkler head 
and the reversing post 32 fixed to the sprinkler head moves 
back and forth between the two arms. The sprinkler head post 
82, as shown in FIG. 2, is moving away from arm 46 toward 
arm 48. The post 82 engages the resilient arm and drives it. 
until the torque applied to control shaft 76 is greater than the 
torque resulting from the ?ow of water against the vane sur 
faces 36, 56, 60 and 64. The control means is then moved 
from a ?rst position with vane surfaces 36, 56, 60 and 64 
directing the water in a clockwise direction to a second posi 
tion with vane surfaces 54, 58, 62 and 66 directing the water 
in a counterclockwise direction. This movement is a snap ac 
tion due to the resilient characteristics of the arms 46 or 48 
being such that during the movement, the torque caused by 
de?ection of the arm decays less rapidly than the torque 
caused by the water on the vane surfaces. Movement of con 
trol means 34 is limited by stops 86 operating in notches 84. 
Movement of the control means from the ?rst position to the 
second position cause the vortex of water to reverse direction 
of rotation and hence the drive means to drive the sprinkler 
head in the opposite rotational direction. 
The ?uid ?ow interrupter 10 controls the direction of the 

?uid ?owing within the nozzle 8 in order to provide controlled 
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4 
bursts of ?uid exiting from ‘the nozzle 8 for controlling fallout 
of ?uid along the trajectory of the stream. The interrupter 
vanes shown at 68 and 70 in FIG. 2 are connected to the hol 
low interrupter shaft 72. The interrupter drive 16 is connected 
to the shaft 72. Because the blades 30 are in the cavity 32, the 
interrupter drive 16 is driven in a timed relation with respect 
to the water ?owing through the cavity 32. rotation of ball l4 
and the rotational movement of the sprinkler head. The inter 
rupter vanes are driven periodically through the ?uid rear 
ward of the nozzle inlet causing the ?uid to periodically swirl 
as it passes through the nozzle. The interrupter-nozzle com~ 
bination provides at periodic intervals, a stream composed of 
a plurality of water particles traveling in various directions but 
exiting the nozzle at approximately the same velocity. 

Also, the interrupter-nozzle combination provides at 
periodic intervals a plurality of water particles traveling in the 
same general direction at approximately the same velocity. 
During the interval of timev when the ?ow stream exiting the 
nozzle is composed of swirling and random motion particles, 
the exiting stream proximal to the nozzle bursts into droplets. 
During the time that the ?uid stream particles are exiting the 
nozzle in the same direction, the resulting stream is trajected 
for a relatively great distance before breaking into individual 
drops. ‘ 

The velocity of the droplets in the bursting stream decreases 
rapidly. The velocity of the solid cross-sectional stream 
decreases at a much slower rate. Therefore, the fallout rate 
over the total length of the trajectory path may be controlled 
by the ratio of the duration of the bursts to the duration of the‘ 
solid stream, the diameter of the bursts at a given distance 
from the nozzle, and the diameter of the thin area of the 
stream at a given distance from the nozzle. 

It should be noted‘that more than one free-rotating impact 
body may be utilized to drive the sprinkler head and to 
balance the centrifugal force acting within the body of the 
sprinkler device. 
The sprinkler head has a ?xed nozzle receiving bore having 

a centerline 88. The nozzle member 8 has a nozzle channel 
therein with the centerline 90 of said channel angularly dis~ 
placed from the nozzle centerline 88. Centerlines 88 and 90 
intersect at a point located generally on the sprinkler head 
centerline $2 in order to prevent rotational torque on the 
sprinkler head due to reaction of the water exiting the nozzle. 
Screw 94 contacts the surface of nozzle 8 with the action of a 
worm gear and is used to rotate the nozzle 8 in the nozzle 
bore. By rotating the nozzle 8 the elevation of the streams 
trajectory may be adjusted. 
The instant invention has been shown and described herein 

in what is considered to be the most practical and preferred 
embodiment. It is recognized, however, that departures may 
be made therefrom within the scope of the invention. There 
fore, the instant invention is not to be limited to the details 
discussed herein but to be accorded the full scope of the 
claims so as to embrace any and all equivalent apparatus and 
articles. 
What is claimed is: 
1. A sprinkler device for ?uid distribution comprising, 
a body including a body inlet portion for receiving the ?uid 
and a body outlet portion, 

a sprinkler head including a sprinkler head inlet portion for 
receiving the ?uid, a nozzle for directing the ?ow of fluid 
out the sprinkler head, and an interrupter cavity rearward 
of the nozzle outlet, said sprinkler head movably con~ 
nected to said body, said nozzle having a nozzle outlet 
with a nozzle inlet positioned rearward of said nozzle out 
let, ' 

a generally constant ?uid ?ow rate interrupter in said inter 
rupter cavity for varying the direction of ?uid ?ow rear- ' 
ward of said nozzle outlet while generally maintaining a 
constant exiting ?uid ?ow rate for providing a plurality of 
controlled bursts of ?uid in the direction of the stream of 
?uid exiting from said nozzle outlet for each revolution of 
said sprinkler head for controlling ?uid fallout along the 
length of the exiting stream, and 
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drive means for driving said sprinkler head relative to said 
body. _ 

2. A sprinkler device for ?uid distribution comprising, 
a body including a body inlet portion for receiving the ?uid 

and a body outlet portion, 
a sprinkler head including a sprinkler head inlet portion for 

receiving the ?uid and a nozzle for directing the ?ow of 
?uid out the sprinkler head, said sprinkler head movably 
connected to said body, said nozzle having a nozzle outlet 
with a nozzle inlet positioned rearward of said nozzle out 
let, 

a ?uid ?ow interrupter varying the ?uid ?ow rearward of 
‘said nozzle outlet for providing controlled bursts of ?uid 
in the stream of ?uid exiting from said nozzle outlet for 
controlling?uid fallout from the stream along the trajec 
tory of the stream, 

drive means for driving said sprinkler head relative to said 
body, and 

said drive means drives said interrupter through the ?owing 
?uid. 

3. A sprinkler device for ?uid distribution as set forth in 
claim 1 wherein, 

said drive means includes a interrupter drive cooperative 
with and timed with said sprinkler head drive. 

4. A sprinkler device for ?uid distribution as set forth in 
claim 2 wherein, 

said interrupter is driven periodically past the inlet to said 
nozzle to control the direction of movement of the fluid 
passing through the nozzle. 

5. A sprinkler device for ?uid distribution comprising, 
a body including a body inlet portion for receiving the ?uid, 

a body outlet portion, and a drive cavity with a generally 
annular con?guration about an axis said drive cavity in 
cluding cavity boundary means including two sloping 
radially separated means and two axially separated means 
for limiting movement of an impact body in said cavity 
and preventing the entire impact body from crossing said 
axis, 

a sprinkler head including a sprinkler head inlet portion for 
receiving the ?uid, a nozzle for directing the ?ow of fluid 
out the sprinkler head, and an impact anvil projecting 
into said drive cavity, said sprinkler head movably con 
nected to said body, 

?uid control means for providing a vortex of ?uid in said 
cavity, and 

drive means for driving the sprinkler head in a controlled 
generally recurring stepping movement, including at least 
one impact body freely movable and driven by the vortex 
of ?uid in said drive cavity, said impact body sized in rela 
tionship to the distance separating the two radially 
separated means and the distance between the two axially 
separatedmeans to restrict the movement of the impact 
body to a generally recurring generally annular path, said 
impact body movable axially into and out of contact with 
said impact anvil between the two axially separated 
means. 

6. A sprinkler device for ?uid distribution comprising, 
a body including a body inlet portion for receiving the ?uid 
and a body outlet portion, 

a sprinkler head including a sprinkler head inlet portion for 
- receiving the ?uid and a nozzle for directing the ?owing 
?uid out the sprinkler head, said sprinkler head movably 
connected to said body, , 

a ?uid control means for providing a vortex of ?uid in said 
sprinkler device, said control means movable into a first 
position to provide a vortex of ?uid movingclockwise in 
said sprinkler device and movable into a second position 
to provide a vortex of ?uid moving counterclockwise in 
said sprinkler device, 

drive means including at least one freely movable impact 
body driven by the vortex of?uid, and 

a reversing means connected to said control means and 
operated by said sprinkler head to move said control 
means from one position to another in order to reverse 

5 

10 

15 

20 

25 

30 

45 

55 

60 

65 

75 

the direction of movement of said sprinkler head, said 
reversing means including two independently adjustable 
limit stops located outside said body, said limit stops ad 
justable relative to said body. 

7. A sprinkler device for ?uid distribution as set forth in 
claim 6 wherein, 

said control means includes a first vane surface directing the 
?uid in a clockwise direction, a second vane surface 
directing the ?uid in a counterclockwise direction, and 
said reversing means includes a resilient member for stor 
ing energy. - 

8. A sprinkler device for ?uid distribution as set forth in 
claim 7 wherein, 

said body includes a drive cavity with a generally annular 
pathway and an outer wall surface and an inner wall sur 
face, 

said impact body sized in relationship to the distance 
' between the outer wall surface and the inner wall surface 
to restrict the movement of the impact body to provide a 
generally recurring impact body path from a'start position 
to an impact position against an impact portion of the 
sprinkler head. 

9. A sprinkler device for ?uid distribution comprising, 
a body including a body inlet portion for receiving the ?uid 
and a body outlet portion, 

a sprinkler head including a sprinkler head inlet portion for 
receiving the ?uid and a nozzle for forming the ?uid 
stream and for directing the ?uid stream out the sprinkler 
head, said sprinkler head movable connected to said 
body, 

an incremental drive means for driving said sprinkler head 
relative to said body, 

a ?uid ?ow interrupter rearward of exit outlet of said nozzle 
for interrupting the direction of the ?uid ?ow while 
generally maintaining a constant exiting ?uid ?ow rate to 
control the ?uid fallout along the length of the stream ex 
iting the nozzle, and . 

an interrupter control means for operating said interrupter 
during the time interval between increments of motion of 
said sprinkler head, 

10. A sprinkler device for ?uid distribution comprising, 
a body including a body inlet portion for receiving the ?uid 
and a body outlet portion, 

a sprinkler head including a sprinkler head inlet portion for 
receiving the ?uid and a nozzle for forming the ?uid 
stream and for directing the ?uid stream out the sprinkler 
head, said sprinkler head movably connected to said 
body, 7 a 

a drive means for driving said sprinkler head relative to said 
body, 

a ?uid ?ow interrupter for interrupting the ?uid to control 
the ?uid fallout from the stream along the trajectory of 
the stream, 

an interrupter control means for operating said interrupter 
to provide bursts of ?uid during minimal operating speed 
of the sprinkler device and in a timed relation with the 
relative movement between said sprinkler head and said 
body, 

said drive means drives said sprinkler head in step-by-step 
movement, and 

said interrupter control means operating said interrupter 
during the stepping operation. ‘ 

l 1. A sprinkler device for ?uid distribution comprising, 
a body, 
a sprinkler head movably connected to said body, said 

sprinkler head movable about a centerline, said sprinkler 
head including a ?xed nozzle receiving pocket with a cen 
terline passing through the centerline of the moving sprin 
kler head at a ?xed point, 

a nozzle member rotatable in said nozzle pocket, said nozzle 
member having a nozzle centerline offset from said nozzle 
pocket centerline and passing through said point, 
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an adjusting member for rotating said nozzle member to 
raise and lower the elevation of the stream trajectory 
whereby said point of intersection of the nozzle center 
line, the nozzle pocket centerline, and the sprinkler head 
centerline remains ?xed during adjustment of the nozzle. 

12. A sprinkler device for ?uid distribution comprising, 
a body. 

’ a sprinkler head movably connected with said body, said 
sprinkler head including a nozzle for directing the fluid 
?ow out the sprinkler head, 

a ?uid ?ow interrupter connected to said sprinkler device 
for providing controlled ?uid fallout from the stream 
along the trajectory of the stream, 

drive means separate from said interrupter, said drive 
means includes at least one impact body freely movable 
for driving said sprinkler head relative to said body, and 

a reversing means connected to said sprinkler device to 
reverse the direction of relative movement between the 
said sprinkler head and said body. 

13. A sprinkler device for ?uid distribution as set forth in 
claim 12 wherein, 

said body includes a body inlet portion for receiving the 
?uid, a body outlet portion, and a drive cavity including 
an outer wall surface and an inner wall surface, 
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8 
said sprinkler head includes a sprinkler head inlet portion 

for receiving the ?uid, 
said noule is rotatable for adjusting the nozzle elevation, 
said ?uid flow interrupter includes an interrupter control 
means for operating said interrupter when the sprinkler 
head is in ?xed relation to said body, said fluid ?ow inter 
rupter passes through the ?owing ?uid for varying the 
?uid ?ow rearward of said nozzle outlet, 

a ?uid control means providing a vortex of ?uid in said cavi 
ty, 

a drive means includes an interrupter drive means for 
periodically interrupting the ?ow of ?uid passing through 
the nozzle, and 

said impact body is driven by the vortex of ?uid and sized in 
relationship to the distance separating the outer wall sur 
face ans inner wall surface of the cavity to restrict the 
movement of the impact body to provide a generally 
recurring impact body path. 

14. A sprinkler device for ?uid distribution as set forth in 
claim 5, wherein: 

said cavity boundary means includes an outer conical sur 
face, an inner concentric and parallel conical surface, and 
two planar surfaces separated by said conical surfaces. 


