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57) ABSTRACT 
A floor scrubber having a pair of scrubbing brushes, a 
supply source for cleaning solution and a flow divider 
through which cleaning solution passes as it flows to 
the brushes. The flow divider includes an inlet cham 
ber and a pair of outlet chambers. The inlet chamber 
has a plurality of outlet passageways into the outlet 
chambers arranged at different levels. The outlet pas 
sageways are of increasing diameters from the lower 
to the upper portions thereof to thereby cause the liq 
uid solution to be evenly divided between the two out 
let chambers for delivery to the brushes regardless of 
whether the rate of flow is relatively high or relatively 
low. 

10 Claims, 5 Drawing Figures 
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3,851,349 
FLOOR SCRUBBER FLOW DIVIDER 

BACKGROUND OF THE INVENTION 
In prior art floor scrubbers, delivery of the scrubbing 

solution to the separate scrubber heads is typically 
done by allowing solution to flow from a reservoir into 
a divider chamber having separate outlets, each joined 
by a conduit to the separate scrubber brushes. In sys 
tems of this type, when the flow of solution is quite 
high, the fluid is fairly evenly distributed to the brushes. 
However, frequently, the operator wants only a small 
flow of solution to the scrubber brushes and under 
these circumstances the solution tends to divide in the 
divider chamber quite unevenly. Indeed, the flow is 
typically relatively low in order to avoid flooding. Ac 
cordingly, more of the solution goes to one scrubbing 
brush than to the other. 

SUMMARY OF THE INVENTION 

The present invention overcomes the problems exist 
ant in the prior art devices by providing a flow divider 
having separate outlet chambers, each outlet chamber 
being connected through suitable conduit to the scrub 
brushes. The flow divider has an inlet chamber which 
includes a number of symmetrical sets of fluid passage 
ways, each of which sets empties into an outlet cham 
ber. The passageways in each set are arranged verti 
cally and the lowermost is the smallest with succeeding 
passageways increasing in flow area. When the flow of 
solution into the inlet is low, the fluid exits from the 
inlet chamber to the outlet chambers through only the 
lowermost small passageways. This causes the solution 
to be divided more evenly between the outlet chambers 
than would be the case if the passageways were large. 
lf the passageways were large, it would be too easy for 
the bulk of the fluid to flow out through only one pas 
sageway rather than evenly through all. As fluid flow 
increases, it is allowed to flow through the larger diam 
eter passageways as well as through the smaller. Thus, 
the flow is not impeded and yet it is still divided evenly 
between the outlet chambers. 
The many important objects and advantages of the 

present invention will become fully appreciated by 
those skilled in the art upon reading the following de 
scription with reference to the accompanying drawings 
illustrating a preferred and an alternate embodiment of 
the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a perspective view illustrating the flow di 

vider connected between a supply source and the sur 
face treatment elements, with everything but the flow 
divider being shown schematically; 
FIG. 2 is a top plan view of the flow divider shown in 

FIG. 1; 
FIG. 3 is a cross-sectional view of the flow divider 

taken along the plane III-III of FIG. 2; 
FIG. 4 is a cross-sectional view of the flow divider 

taken along the plane IV-IV of FIG. 2; and 
FIG. 5 is a perspective view of an alternate embodi 

ment of the flow divider. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to FIGS. 1-4 of the drawings, the flow di 
vider of the invention, generally designated by the nu 
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2 
meral 10, is adapted for positioning between a supply 
source 12 and at least a pair of scrubber brushes or sur 
face treatment elements 14 and 16. Suitable conduit 18 
and 19 connects the supply source through a metering 
valve 20 to an inlet chamber 50 formed in a central 
portion of the flow divider. Outlet chambers 60 and 60' 
formed in the flow divider on each side of inlet 50 are 
connected by conduits 22, 24, respectively to outlets in 
the vicinity of scrubber brushes 14 and 16, respec 
tively. Inlet chamber 50 includes a set of holes on each 
side thereof, one set comprising holes 53 and 54 and 
the other comprising 53' and 54", one of which sets 
empties into outlet chamber 60 and the other of which 
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empties into outlet chamber 60'. The holes 53 and 53' 
in each set respectively are the lowermost outlets from 
inlet chamber 50 and also have the smallest flow area. 
Outlets 54 and 54' in each set are positioned above out 
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lets 53 and 53' and are larger in flow area. 
Flow divider 10 is generally rectangular in shape hav 

ing a front wall 40, a pair of side walls 42 and 42', bot 
tom wall 44 and a back wall 46. A divider wall 48 is 
centrally disposed between side walls 42 and 42" and 
extends from front wall 40 toward back wall 46. Di 
vider wall 48 flares outwardly having a thickened por 
tion adjacent back wall 46 in which inlet chamber 50 
comprising generally a vertical hollow column is 
formed. Inlet chamber 50 is machined downwardly 
from an upper portion of the housing and is threaded 
at its upper end to receive a plug 56 (FIG. 1). A fluid 
inlet passageway 52 is formed through rear wall 46 and 
into the upper portion of chamber 50. Inlet chamber 52 
is adapted by means of suitable connecting means (not 
shown) for connection to the previously described con 
duit 19 for connection to the fluid supply source 12. 
Wall 48 divides the housing into a pair of indepen 

dent outlet chambers 60 and 60'. The outlet chambers 
are defined by the front, back, side, bottom and divider 
walls of flow divider 10. Each outlet chamber 60 and 
60' includes an outlet opening 64 and 64", respectively, 
each of which is adapted to receive connecting means 
as a nipple or the like (not shown) for connection to 
conduits 22 and 24, respectively. 
Rear wall 46 includes a pair of spaced-apart bosses 

49 which may be machined as by drilling and tapping 
as required to facilitate the mounting of flow divider 10 
within the scrubber apparatus. Since these bosses per 
se form no part of the present invention, they will not 
be described in further detail. 
At inlet chamber 50, flow control means is provided 

for evenly dividing and distributing the fluid from the 
inlet chamber to each of outlet chambers 60 and 60'. 
The flow control means includes a pair of outlet pas 
sages 53 and 54 opening from chamber 50 into outlet 
chamber 60 and similar outlet passageways 53' and 54' 
opening from chamber 50 to outlet chamber 60'. Each 
of these passageways are of graduated proportions to 
permit an increase of fluid flow from inlet chamber 50 
to each of the outlet chambers 60 and 60' as the liquid 
level in the inlet chamber increases. Specifically, these 
passageways are located in walls 48a and 48b forming 
the sides of inlet chamber 50 and are located at prede 
termined levels above bottom surfaces 62 and 62' of 
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the outlet chambers at a distance established from the 
top of the housing to prevent splashing. The lowermost 
openings 53 and 53' are on the same level, each having 
a relatively small diameter. Upper openings 54 and 54' 
are in alignment with each other at a second level and 
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are also located a predetermined distance above lower 
surfaces 62 and 62' and are located above openings 53 
and 53'. Since openings 54 and 54" have a larger diam 
eter or effective flow area than do lower openings 53 
and 53' they serve to admit greater quantities of fluid 
from inlet chamber 50 to outlet chambers 60 and 60' 
as the flow and consequently the fluid level rises in 
chamber 50. For convenience in machining these open 
ings, an opening is provided in side wall 42 which is 
closed by a plug member 58 after the passageways are 
drilled and prior to actual use of flow divider 10. 

In a preferred embodiment of the invention, the low 
ermost smaller openings 53 and 53' each have a diame 
ter of approximately 3/32 of an inch which provides an 
effective flow area at each opening of approximately 
0.0069 square inches. The upper larger openings 54 
and 54" have a diameter of 3/16 of an inch thereby pro 
viding a flow area of approximately 0.0276 square 
inches. 
The outlet passageways are on the same level, the 

level being parallel to the top of housing 10. All of the 
outlet passageways are spaced downwardly from the 
top of the housing to prevent splashing of the fluid pass 
ing therethrough. In the preferred embodiment, the 
centers of the upper larger openings 54 and 54' are 
spaced downwardly from the top about one and one 
quarter inches. The smaller lower openings 53 and 53' 
are spaced downwardly about l 5/16 inches from the 
top. 

In operation, fluid from supply source 12 flows 
through conduit 18 where its flow rate is adjusted by 
control valve 20. From the control valve 20, the fluid 
passing through conduit 19 enters inlet passageway 52 
and inlet chamber 50. When the flow of fluid into 
chamber 50 is quite low, it exits through outlet passage 
ways 53 and 53' into outlet chambers 60 and 60'. From 
thence it passes through openings 64 and 64 and con 
duits 22, 24 where it is deposited in the vicinity of 
brushes 14 and 16. Because outlet passageways 53 and 
53' are quite small, they cause the fluid in chamber 50 
to be divided evenly between chambers 60 and 60'. As 
fluid flow from the source increases as controlled by 
valve 20, the fluid rises in chamber 50 and flows addi 
tionally through outlet passageways 54 and 54' into 
each of the outlet chambers. Thus, the flow is not im 
peded and yet is still divided evenly between chambers 
60 and 60'. 

ALTERNATE EMBODIMENT OF THE INVENTION 

In FIG. 5, an alternate embodiment of the invention 
is illustrated wherein the main components therein are 
identified by reference numerals similar to those used 
in the previous embodiment but prefixed by the nu 
meral 1. Basically housing 110 includes front wall 140, 
side walls 142 and 142", bottom wall 144, back wall 
146 and divider wall 148. These walls cooperatively 
form a pair of outlet chambers 160 and 160'. Outlet 
nipples 164 and 164' extend through front wall 140 for 
connection to suitable conduit to direct the fluid to 
scrubber elements. In this embodiment, rear wall 146 
is somewhat higher than the side, front and divider 
walls forming the outlet chambers and may be secured 
by fastening means 70 passing therethrough to the 
framework 72 of the floor treatment apparatus. 
The inlet chamber 150 formed at the juncture of the 

divider wall 148 and rear wall 146 also extends up 
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4 
wardly with rear wall 146 above the level of the walls 
forming chambers 160 and 160'. An inlet passageway 
152 to the upper part of chamber 150 is adapted for 
connection to a fluid supply source. 
A set of outlet passageways (only one set is shown) 

153, 154, and 74 are provided at three different levels 
along and through each of the walls 148a and 148b, 
opening into the outlet chambers. In this embodiment 
as in the previous embodiment, the outlet passageways 
through chamber walls 148a and 148bprogressively in 
crease in size from the smaller lowermost passageway 
153, intermediate passageway 152 to the largest pas 
sageway 74 at the upper level. 
Operation of this embodiment is essentially identical 

to the previously described embodiment except that an 
additional higher level of passageways 74 is provided. 
The use of an additional passageway 74 may be used to 
accommodate either (1) a greater overall flow rate of 
the fluid as compared to the first embodiment or (2) 
alternately a greater control over the same flow rate. 
For the first alternative, the bottom two passageways, 
153 and 154, in each set would have the same effective 
flow area as passageways 53 and 54. The top passage 
way 74 could be somewhat larger. For the second alter 
native, the bottom passageways 153 and 154 would be 
smaller than their counterparts 53 and 54, while top 
larger passageway 74 could be sufficiently large that 
the set of three holes, 153, 154 and 74, would be of as 
great an overall flow area as the two passageways 53 
and 54. 
From the foregoing description and drawings, those 

skilled in the art will readily appreciate that the clean 
ing apparatus and flow divider of the present invention 
provides a means for fairly evenly dividing fluid at even 
low rates of fluid flow while still facilitating the division 
and handling of greater fluid flow rates. Although a 
specific and an alternate embodiment of the invention 
have been described and illustrated in detail, those 
skilled in the art will also appreciate that other modifi 
cations can be made in light of the foregoing disclosure. 
These modifications accordingly are to be considered 
as included in the appended claims unless these claims 
by their language expressly state otherwise. 
The embodiments of the invention in which an exclu 

sive property or privilege is claimed are defined as fol 
lows: 

1. In a surface treating device having at least a pair 
of surface treating elements, and a supply source of liq 
uid for distribution to said surface treating elements, 
apparatus for distributing liquid from the supply source 
into at least said pair of associated surface treating ele 
ments, said distribution apparatus comprising: 
a housing having an inlet chamber adapted for con 
nection to said source to receive fluid therefrom; 

a pair of fluid outlet chambers in said housing, each 
of said outlet chambers adapted to receive a por 
tion of the liquid from said inlet chamber and di 
rect the same to one of said surface treating ele 
ments, and 

flow control means between said inlet chamber and 
each of said outlet chambers, said flow control 
means including a set of a plurality of outlet pas 
sageways formed between said inlet chamber and 
each of said outlet chambers, said passageways 
being of graduated proportion to permit an in 
crease of fluid flow from said inlet chamber to each 
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of said outlet chambers as the fluid flow in said 
inlet chamber increases. 

2. The apparatus as defined in claim 1 wherein said 
passageways in each said set are arranged vertically at 
different levels between said inlet and outlet chambers, 
the lowermost passageway in each said set being small 
est in flow area with succeedingly higher passageways 
increasing in flow area size at succeeding levels. 

3. The apparatus as defined in claim 2 wherein said 
plurality of sets of passageways are symmetrically ar 
ranged between said inlet and said outlet chambers, 
each said set having a passageway at the same level as 
a passageway in another set, and those passageways at 
corresponding levels having the same flow area. 

4. The apparatus as defined in claim 3 and further in 
cluding wall means dividing said housing into said out 
let chambers, each said outlet chamber having an open 
top, said outlet passageways opening into said outlet 
chambers below the level of the top of said outlet 
chambers. 

5. The apparatus as defined in claim 3 wherein said 
inlet chamber is vertically oriented in said housing and 
said outlet chambers are arranged thereabout. 

6. The apparatus as defined in claim 3 wherein each 
said set includes two of said outlet passageways. 

7. The apparatus as defined in claim 3 wherein each 
said set includes three of said outlet passageways. 

8. The apparatus as defined in claim 1 and further in 
cluding wall means dividing said housing into two out 
let chambers, said wall means including an enlarged 
portion which is hollow to define said inlet chamber, 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

6 
one set of said passageways being formed in said wall 
means on one side of said inlet chamber and the other 
set being formed in said wall means on the other side 
of said inlet chamber. 

9. The apparatus as defined in claim 1 and further in 
cluding wall means dividing said housing into said out 
let chambers, each said outlet chamber having an open 
top, said outlet passageways opening into said outlet 
chambers below the level of the top of said outlet 
chambers. 

10. In a surface treatment apparatus having fluid sup 
ply source, at least a pair of surface treatment ele 
ments, means connecting said source to outlet at said 
elements, and a flow divider for evenly distributing the 
fluid from said source at said elements, the improve 
ment in said flow divider comprising: 
a housing, 
means in said housing forming an inlet chamber and 

at least a pair of outlet chambers; 
flow control means between said inlet chamber and 
each of said outlet chambers, said flow control 
means including a set of outlet passageways formed 
between said inlet chamber and each said outlet 
chamber, said passageways in each said set being 
arranged at different levels, each said passageway 
in each said level having a flow area of increasing 
graduated proportion to permit an increase of fluid 
flow from said inlet chamber to each said outlet 
chamber as the liquid flow from said source in 
creases and rises in said inlet chamber, 
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