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1 
The present invention relates to an improved 

liquid distributing device. ' 
- It is often necessary ‘both in laboratory and 
mill scale operations to supply a plurality of 
machines, devices or other apparatus which are 
performing identical operations with uniform 
streams of liquid in which the stream supplied 
to each machine is equal in amount and rate'of 
flow to the stream which is being supplied to 
each of the other machines, devices,v etc. For 
example, in textile mills it is often necessary to 
apply a tint, oil or the like to a plurality of cot 
ton rovings and to apply equal amounts and 
rates of such tint etc. to each roving. In chem 
ical plants and laboratories it is often necessary 
to supply a number of similar reactors in which 
a chemical reaction is being carried out with 
equal amounts and rates of a liquid catalyst, 
chemical compound or chemical composition. In, 
accomplishing these objects it has usually-been 
the practice to provide separate metering de 
vices so that the same quantity and rate of 
liquid constituent could be supplied to each of 
such machines, devices, reactors, etc. This prac 
tice is not economical, however, both from the 
standpoint of ?rst cost and of maintenance. 

It is one object of this invention to provide a 
simple device for dividing and distributing va 
single metered stream of liquid into a plurality 
of equally metered streams of liquid.- . 
A further object of this invention is to pro-5 

vide an improved liquid distributing device which 
is adapted for use under widely varying condi 
tions and which is adapted to supply uniform 
amounts of liquid and rates of flow to ,a large 
or small number of operating machines, devices 
or reactors without stopping the operation of 
the device to meet changing demands and con! 
ditions. . ' . I 

Still further objects and advantages of this 
invention will be apparent from the following 
description when taken together with the_.ac.-. 
companying drawing and the appended claims. 
The liquid distributing device of the present 

invention includes a cylindrical trough or pan 
having a slightly conical-shaped bottom which, 
is provided with a central aperture and with an 
annular raised portion or ridge which is spaced‘ 
from the center of the pan. The pan bottom 
consists ‘of concentric annular portionswhich. 
slope slightly downward toward the center of 
the pan, the outer periphery of the inner ‘an! 
nulus being slightly raised above the innerv pe 
riphery of the outer annulus, thereby ‘forming 
anannular ridge spaced from thercenterdand 
fromthe side wall of the pan. hThe‘ lower, per; 
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'‘ tion ‘of the pan is divided into pockets or com 

10, 

partments by radially extending'partitions which 
extend an equal distance up the side wall of the 
pan and an equal distance along the bottom to~ 
ward the center of the pan. Each of the pockets 
or compartments thus formed is open at the 
top and toward the center of the pan, and has a 
discharge opening in the bottom‘of the pan posi 
tioned adjacent to‘ and radially outward from 
the annular ridge. ‘The device also includes ro 
tating means for discharging a metered stream 
of liquid against the‘outer or side wall of the 
pan above the compartments therein at a con 
stant angular velocity. - 
"A preferred embodiment of the liquid distrib 

‘ uting device of this invention is illustrated in 
the drawings, in which ' < ' 

Fig. 1 is a plan view of the liquid distributing 
device,’ and ' - v . ' > 

Figure 2 is a vertical sectional view taken along 
line 2—2 of Figure 1. 
In the drawings, in which like numerals refer 

to like parts, “Iii refers to'a cylindrical trough 
or pan which comprises abase plate II, outer 
wall I2-and a reinforcing bottom portion l3 all 

- of which are cemented together to form a liquid 
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tight, unitary structure. The pan I0 is mounted 
on-a suitable support (not shown). The base 
plate l.lv has inwardly sloping upper surfaces 
providing an annular raised portion or ridge i4 
approximately midway between its outer edge 
and center. The pan iii is divided into pockets or 
compartments l5 of equal volume by means of 
radially positioned L-shaped partitions I6 which 
?t snuglyiagainst the plate II and outer wall 12. 
and'are. cemented thereto. The top edges of 
partitionslii- are beveled. The inner- edges of 
partitions. I6‘ are spaced concentrically from the‘ 
centerof. plate H and terminate between the 
center of plate II and the annular ridge i4. 

_ The compartments l5 each have discharge open 
ings l'llsinfplate- H which are spaced concentri 
cally from the; center of plate i I and immediately 
ad-jacentLto, and radially outward of ‘the’ an 
nular, ridge I74. ,Thediameterof each discharge 
opening I‘! is the same and is substantiallyequal ’ 
to the. distance between the partitions I6. Each. 
discharge opening is internally threaded to 're 
ceive a standard pipe ?tting I8 which is equipped 
with a shut-off valve I9. Although only one pipe 
?tting and valve is illustrated it is to be under 
stood that each discharge opening H is provided 
with a pipe ?tting and valve if it is desired to 
employ each discharge opening for liquid dis 
tributing purposes. f An over?ow opening 20 is 
go @eainihe gente- of plate. ' '.- This-emits, 
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is also internally threaded for receiving a suit 
able pipe ?tting. 

Liquid is distributed to pan I0 by means of a 
curved or bent tube 2I , the vertical axis of which 
coincides with the vertical center axis of plate 
II. The tube 2I is provided with an integral 
gear wheel 22 and is supported in ball bearings 
23 and 24 which are fastened to a suitable sup 
port. Tube 2| is also provided with a horizontal 
portion having a nozzle 25 at the discharge end, 
which rotates in a plane immediately above the 
partitions i8, and a funnel opening 2-5. The gear 
22 is driven by a worm gear 2': which is in turn 
driven by means of an electric motor 28. The 
motor is fastened to a suitable support. Since 
gear 22 and tube 2| are integral, the tube 2| is 
caused to rotate about its vertical axis when 
gear 22 is rotated. 
The pan I0 and partitions I 6 may be con 

structed out of any rigid material which does not 
distort or change dimensions on aging. As ex 
amples of materials which are suitable for use 
may be mentioned non-corrosive metals or alloys 
such as aluminum, copper, brass, stainless steel, 
etc. and plastic materials such as styrene, poly 
acrylates, polymethacrylates and the like. The 
pan I 0 and partitions I6 can be cast integrally 
from thermosetting resins such as phenol—form 
aldehyde resins, melamine-aldehyde resins and 
the like or thermoplastic resins of the type de 
scribed above. ‘ 

The operation of the device is as follows‘: 
A metered stream of liquid, having a substans 

tially constant volume "of flow per unit of time, 
is continuously supplied (from a conventional 
metering device and supply tube not shown)’ to 
the funnel opening 26 of tube 2| which is being 
driven at constant angular velocity through gears 
22 and 21 by electric motor 28. The liquid is 
continuously discharged through nozzle opening 
25 against the outer wall I2 of pan I0 above the 
L-shaped partitions IS. The liquid then flows 
down the inner surface of outer wall I2 in the 
form of a ?lm and thence into the compartments 
I5. The upper beveled edges of partitions I6 
serve the purpose of dividing the ?lm of liquid 
?owing down the wall I2 so that each compart 
ment receives an equivalent amount of liquid. 
The liquid ?lm after reaching the bottom of the 
pan I0 ?ows downwardly toward the discharge 
openings I 1 and then out through the pipe fitting 
I8. It is thus possible by using the device iiiusd 

- trated in Figures 1 and 2 to obtain, continuously, 
24 separate and uniform streams of liquid from 
the single metered stream supplied to tube 2|. 
This device can beoperated e?iciently and with 

extreme ?exibility. For purposes of illustration, 
1t is assumed that a mill, plant, or laboratory has 
24 devices, machines or reactors (not shown) that 
each require a stream of liquid which is equal in 
volume and rate of flow to each stream of liquid 
being supplied to each of the other devices, etc. 
Each of these devices is connected to a discharge 
opening" in pan I0 by means of pipe ?tting I8, 
equipped with a valve I9, and suitable piping (not 
shown). By operating the liquid distributing 
device continuously it is possible to supply each 
device, etc. with a uniform stream of liquid. By 
increasing or decreasing the rate of flow and 
quantity of liquid supplied to tube 2| it is pos 
sible to increase or decrease the volume and rate 
of flow of each stream of liquid discharged from 
the liquid distributing device, proportionately. 

If oneor more of the devices, etc. to which the 
stream of liquid. is being supplied is shut down 
for any reason or is not placed in operation, the. 
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4 
discharge line to that particular device is cut of! 
by closing valve I9. The liquid in this particular 
compartment then accumulates or collects until 
it rises above that segment of the annular ridge 
or annular raised portion I4 which lies between 
the partitions of the particular compartment and 
?ows downwardly toward the over?ow opening 
20, out through this opening and into a storage 
tank or reservoir (not shown) from whence it is 
pumped back as a metered stream of liquid, to 
tube M. This does not in any way affect the 
streams of.liquid being discharged from the other 
compartments, but merely enables the operator to 
cut out any number of devices, etc. which no 
longer require a supply of liquid without affect 
ing other devices, etc. which are still in opera 
tion. By using proper piping arrangements it 
is also possible to divert a stream of liquid 
from the discharge opening in any particular 
compartment to auxiliary machines, devices, etc. 
which are being held in stand by position or to 
devices, etc. which are being placed in operation. 
The uniformity of flow of the liquid stream dis 

charged from the discharge opening in each 
compartment depends primarily on the nature 
of the metered liquid, thespeed of rotation of 
tube 2|, the distance that the liquid travels from 
the point. wherein strikes the wall to the dis‘ 
charge opening andthe slope of the bottom of 

' pan I II, the most important factor being the 
speed of rotation of tube 2 I. Each compartment 
obtains only an increment of the total quantity 
of liquid discharged through tube 2| on each 
revolution of the-tube. Therefore, it is neces 

" sary in order to obtain uniform streams of liquid 
to make the time interval between each incre 
ment as‘ small‘ as possible. In other words, it 
is necessary to have the tube 2| rotate rapidly 
so that the'increments supplied to each com‘ 
partment or chamber follow‘ in rapid order. Due 
to the fact that the liquid flows down the wall 
and bottom of the pan in the form of a ?lm 
the pulsating effect of each increment is evened 
out and by the time the film’ reaches the dis‘ 
charge opening I‘! the rate of ?ow is‘ uniform. 
The practical limitations on the maximum speed 
of rotation of tube 2 I are those imposed because 
of undue splashing due to centrifugal force 8nd 
uneven distribution from tube 2| due to wind of’; 
fects, that is, a non-iuniform stream of metered 
liquid resulting from eddy currents of air created 
by the rotation of tube 2|. 

'I‘hev liquid distributing device of this inven 
tion is‘ useful for handling a large variety of 
liquids which have the property of wetting a 
surface and have sufficient viscosity to form and 
maintain a film. Thus, liquids such as water‘. 
water solutions of metallic salts, water emul-' 
sions, silica aquasols and other colloidal solu 
tions. oils, oil emulsions and the like can be 
successfully divided and distributed as uniform 
streams of liquid by the use of the device de 
scribed herein. In some instances the wet 
tability of liquids and the uniformity of di 
vision and distribution can be improved by add 
ing a small amount of wetting agent to the 
liquid before it is supplied to tube 2|. This 
also tends to reduce splashing of the liquid when 
it strikes the outer wall of the pan since the 

. liquid tends to spread out along the wall in the 
70 form of a ?lm instead of rebounding in the 

form of droplets. . . , 

With the foregoing considerations in view, it 
is evident thatmany changes may be made in 
the size of the-device, the number of compart-v 
merits, the shape and size of the partitions, the 
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location of annular ridge l4 and other factors, 
as will be apparent to those skilled in the art, 
without departing from the spirit of the present 
invention. Thus the size of the devicemay be 
varied considerably dependingon the quantity 
and rate of ?ow of liquid which it is desired to 
supply to each device, reactor etc. If the 
amounts to be supplied are large, than larger 
devices are preferably employed. On the other 
hand, if the amounts to be supplied are small, 
a much smaller device can be used successfully. 
The number of compartments I5 in the de 

vice may be varied considerably depending upon 
the number of devices, reactors, etc. to which 
it- is desired to supply streams of liquid. Since 
the advantages of this device over single meter 
ing devices. from an economic view point in 
creases as the number of machines, reactors, 
etc. which require the supply of uniform streams 
of liquids are increased, it is, of course, desir 
able to employ a distributing device which is 
divided into a large number of compartments or 
chambers [5. 
The size and shape of the partitions l6 may 

also be varied considerably as is evident when 
it is considered that the primary function of 
the partitions is to con?ne the ?lm of liquid 
deposited on the outer wall to a ?xed wall area 
and to a ?xed area on the bottom surface of 
the pan ID before discharge throughdischarge 
opening H, which areas are equal in each of 
the compartments l5. Thus the thickness, 
height, con?guration and to some extent the dis 
tance of the inner edge of the partitions from 
the ‘center of the pan In are immaterial to the 
proper functioning of the device as long as the 
compartments have equal outer wall and bot 
tom surface areas as described above. Of 
course, the partitions 16 should extend radially 
inward at least as far as the annularrridge I 4 
in‘ order to insure the flow of the liquid into 
the proper discharge opening or into the cen 
tral overflow opening 20 without permitting 
spillage or ?ow into an adjacent compartment. 
The annular ridge portion l4 may be spaced 

farther from or closer to the center of pan I0 
than is illustrated in Figures 1 and 2. It is pre 
ferred, however, to locate the annular ridge 
portion [4 not more than midway between the 
outer edge and the center of the pan l0 and 
as close to the center of the pan ID as possible 
and still leave a circular area surrounding the 
discharge opening 20 to provide for the over 
?ow of liquid from each compartment. Under 
these conditions the increment of liquid ?lm 
deposited on the outer wall 12 by the rotating 
tube 2! travels a sufficient distance before reach 
ing the discharge opening I‘! so that the sub 
sequent increments of liquid merge with the 
remainder thereof and thus provide v‘a uniform 
instead of pulsating flow. The discharge open 
ings I‘! should always be su?iciently large to 
discharge the liquid as it reaches the opening 
otherwise the liquid tends to build up in the 
compartment and the rate of discharge through 
the opening will increase or decrease with in 
creasing or decreasing head. Moreover, the 
discharge openings I‘! should be located imme 
diately adjacent to the annular ridge portion 
I4 or at the base thereof, to prevent the ac 
cumulation of liquid between the opening and 
the annular ridge portion. An accumulation of 
liquid at this point is undesirable especially if 
the liquid is apt to gel or become highly vis 
cous since it necessitates frequent cleanings and 

10 

15 

20 

25 

30 

35 

40 

65 

70 

75 

also because the ?ow'ot the liquid from the 
opening is apt to be non-uniform. ' 
What-is claimed is: ‘ 
LIA liquid distributing device comprising a 

stationary cylindrical pan having a bottom por 
tion and a vertically extending side wall, said 
bottom portion being provided with a central 
opening and an upstanding annular wall spaced 
from the center of said pan, the bottom portion 
of said pan including a conical portion which 
slopes downwardly from said side wall to said 
annular wall and another conical portion which 
sldpes downwardly from the top of said annular 
wall to said central opening, said pan being di 
vided into a plurality of compartments each of 
which has a single discharge opening in the bot 
tom thereof positioned immediately adjacent to 
and outwardly from said annular wall, said com 
partments being de?ned by said side wall, an 
nular wall and ?rst mentioned conical portion 
and by partitions which extend radially inward 
from said side wall, the area of'the outer wall of 
said compartments being equal and the areas of 
the bottom portions of said-compartments be 
ing equal, said partitions extending vertically 
upward above said annular wall whereby excess, 
liquid in said compartments may ?ow over. said 
annular wall and thence into said central open 
ing without running into other compartments, 
and rotating means for directing ,a metered 
stream of liquid against the inner surface of the 
side wall of said pan at constant angular velocity. 
v2. A liquid distributing device comprising a 

stationary cylindrical pan having a bottom por 
tion and-a vertically extending’ side wall, said 
bottom portion being provided with a central 
opening and an upstanding annular wall spaced 
outwardly not more than midway from the cen 
ter toward the outer edge of said pan, the bot 
tom portion of the pan including a conical por 
tion which slopes downwardly from said side 
wall to said annular wall and another conical 
portion which slopes downwardly from the top 
of said annular wall to said central opening, said 
pan being divided into a plurality of compart 
ments each of which has a single discharge open 
ing in the bottom thereof spaced concentrically 
from the center of said pan and positioned im 
mediately adjacent to and outwardly from said 
annular wall, said compartments being de?ned 
by said side wall, annular wall and ?rst men 
tioned conical portion and by partitions which 
extend radially inward from said side wall to 
some point between the central opening and said 
annular .wall, the area of the outer wall of said 
compartments being equal and the area of the 
bottom portions of said compartments being 
equal, said partitions extending vertically above 
said annular wall whereby excess liquid in said 
compartments may ?ow over said annular wall 
and thence into said central opening without 
running into other compartments, and rotating 
means for directing a metered stream of liquid 
against the inner surface of the side wall of the 
pan at constant angular velocity. 

3. A liquid distributing device comprising a 
stationary cylindrical pan having a bottom por 
tion and a vertically extending side wall, said 
bottom portion being provided with a central 
opening and an upstanding annular wall spaced 
outwardly not more than midway from the cen 
ter toward the outer edge of the pan, the bot 
tom portion of the pan including a conical por 
tion which slopes downwardly from said side 
wall to said annular wall and another conical 
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portion which slopes downwardly from the ton 
of said annular wall to said central opening, 
said pan being divided into a plurality of com 
partments each of which has a single discharge 
opening in the bottom thereof spaced concen 
trically from the center of said pan and posi 
tioned immediately adjacent to and outwardly 
from said annular wall, said compartments be 
ing de?ned by said side wall, annular wall and 
?rst mentioned conical portion and by partitions 
which extend radially inward from said side wall 
and terminate at concentrically spaced points lo 
cated inwardly of said annularv wall, the area 
of the outer wall of said compartments being 
equal and the area of the bottom portions of said 
compartments being equal, said partitions ex 
tending vertically above said annular wall where 
by excess liquid in said compartments may ?ow 
over said annular wall and thence into said cen 
tral opening without running into other com 
partments; a curved tube extending both verti 
cally and horizontally, the vertical axis of which 
is coincident with a vertical center line through 
the bottom of said pan and the horizontal por 
tion of which terminates in a nozzle adjacent to 
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the outer wall of said pan and positioned above ’ 
said partitions, means for supporting and rotat 
ing said tube at constant angular velocity and 
means for supplying said tube with a metered 
stream of liquid. 

4. A liquid distributing device comprising a 
stationary cylindrical pan consisting of a bot 
tom portion and a vertically extending side wall, 
said bottom portion being provided with a cen 
tral opening and an annular ridge which is 
spaced from the center of said pan, said bottom 
portion having a conical portion which slopes 
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downwardly, from said side wall to said annular 
ridge vand another conical portion which slopes 
downwardly fromjthe top of said annular ridge 
to said central op'eninasaid pan being divided 
into compartments by equally spaced radially 
extending partitions. each of which extends an 
equal distance from the‘ side wall toward the 
center of said, pan, said partitions extending 
from the side wall to at least the top of said. 
annular ridge, said partitions extending verti 
cally above the top of said annular ridge where 
by excess liquid in said compartments may ?ow 
over said ridge and thence into said central open 
ing without running into other compartments, 
each of said compartments having a discharge 
opening in the bottom thereof positioned im 
mediately adjacent to and outwardly from said 
annular ridge, said discharge openings being of 
equal diameter and substantially as wide as the 
distance between the partitions, rotating means 
for directing a metered stream of liquid against 
the inner surface of said side wall at constant 
angular velocity, and means for supplying said 
rotating means with a metered stream of liquid. 

' " WALLACE A. BEARDSELL. 
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