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9 Claims. (C. 15-375) 

This invention relates to cleaning tools generally, and 
to air-operated cleaning tools particularly. My invention 
is well suited for use in a vacuum cleaner cleaning tool 
and, therefore, for the purpose of simplifying an explana 
tion of it, it will be disclosed in such a device. 

Contemporary vacuum cleaners fall into two general 
types: first, those which clean by suction and include a 
motor-driven brush (this feature is normally found in 
so-called upright cleaners) and second, those which clean 
primarily by suction and do not include a motor-driven 
brush (commonly referred to as canister cleaners, and 
normally either of the horizontal or vertical variety). 
The vacuum cleaner cleaning tools to which the invention 
relates are primarily those which are used to clean rugs 
and floors. It is generally agreed that the best cleaning 
job on rugs is performed by cleaners having a power 
driven rug brush which may or may not have other ele 
ments such as beaters associated with it. 
features of the canister type cleaners is that they are 
adapted for convenient above the floor cleaning, i.e., wall, 
furniture, drapery and ceiling cleaning. It is believed by 
many skilled in this art that a canister cleaner is superior 
to an upright cleaner, all other things being equal, in all 
respects other than its ability to clean rugs. Therefore, it 
is highly desirable that a cleaning tool be devised that may 
be used with the canister type cleaner and which is cap 
able of closely approaching, if not duplicating the excel 
lent rug cleaning capabilities of a motor-driven rug brush 
of an upright type cleaner. It is believed obvious that 
the reason motor-driven brushes are not provided in canis 
ter cleaner rug tools is because of the difficulty of furn 
ishing power to the rug tool. In order to meet this prob 
lem, it has been suggested that the moving fluid (air) 
which passes through the canister cleaner rug tool when 
the cleaner is operated be utilized to drive a fluid-operated 
motor, which in turn drives a rug brush. In this applica 
tion the term “turbine-driven rug tool' is used to signify 
this type of device. 
One type of turbine-driven rug tool with which the in 

ventor is familiar operates on a "split air flow” principle. 
In this arrangement, there is provided a rug tool body 
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having a nozzle which is adapted to be associated with the 
rug, a rug brush mounted for rotation in the nozzle and 
contact with the rug, a turbine chamber which houses an 
impeller and communicates with the atmosphere through 
inlet openings, the turbine being connected to the rug 
brush in mechanical driving relationship, and an outlet 
passageway which communicates with the suction unit of has appropriate walls formed therein which compartment 

its interior in a desired manner. The rug tool body walls 
65 appropriate side walls which render the body a unitary 

the vacuum cleaner when the rug tool is connected to the 
canister cleaner wand. With this type of rug tool, when 
a flow of air is induced through the tool by energizing 
the suction unit, some air enters the nozzle through the 
opening in the nozzle, and some air enters, the turbine 
chamber through the inlet openings. The air entering 
the nozzle opening is dust-laden and is carried off through 
the outlet passageway to the suction unit. The air enter 
ing the turbine chamber contacts the vanes on the turbine 
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and rotates it, and thereby drives the rug brush, which in 

brushes. 

2 
turn contacts the rug and dislodges dirt. The inventor has 
observed that this type of rug tool suffers from two basic 
defects: first, there is not a sufficient flow of air through 
the turbine chamber to give the turbine adequate driving 
power under all circumstances, and second, the rug tool 
seals very firmly to certain types of rugs, and it becomes 
very difficult to push the rug tool over such rugs. 

It is an object of this invention to provide an improved 
cleaning tool which is particularly adapted to be used 
with canister type vacuum cleaners, and particularly a 
turbine-driven rug tool which operates on the split air 
flow principle and wherein the above mentioned basic de 
fects in this type of device are obviated. 
The object of this invention is achieved in one form by 

providing an improved rug brush in a split air-flow, 
turbine-driven rug tool wherein the flow of air through 
the nozzle opening is regulated in a predetermined man 
ner. The rug brush is designed so that it periodically sub 
stantially terminaates the flow of air through the nozzle 
opening, thereby forcing all incoming air at such times 
to enter the turbine chamber, and also so that it contacts 
the rug on which the rug tool is operating in a manner 
so as to have rolling friction therewith. The over-all, 
composite effect of the foregoing operation insures ade 
quate turbine driving power at all times and facilitates 
movement of the rug tool over rugs. 

Other objects and further details of that which I be 
lieve to be novel and my invention will be clear from the 
foregoing description and claims taken with the accom 
panying drawings wherein: Fig. 1 is a perspective view of the improved cleaning 
tool attached to a portion of a canister cleaner wand; 

Fig. 2 is a sectional view taken on a central longi 
tudinal line which passes through the improved cleaning 
tool; Fig. 3 is a front elevation view of the improved rug 
brush; Fig. 4 is a sectional view taken on line 4-4 of Fig. 3; 
and Fig. 5 is a sectional view taken substantially on line 
5-5 of Fig. 2, but on a reduced scale. 

Referring to the drawings, the improved cleaning tool, 
which will herein be referred to as a rug tool, is desig 
nated generally by the reference numeral 10. Rug tool 
10 comprises a body having the nozzle portion 12, the 
turbine portion 14, and the outlet portion 16. As is 
illustrated in Fig. 1, the outlet portion 16 is tubular and 
adapted to be coupled, in any conventional manner, to 
the rigid wand 18, which in turn communicates through 
appropriate conventional mechanism with a suction unit, 
i.e., an air-flow producing source. The latter may be any 
one of the large number of available suction units, either 
stationary, built-in or portable, and particularly may be 
a canister type vacuum cleaner. The improved rug tool 
is particularly useful when associated with a canister 
type vacuum cleaner, because it renders the latter sub 
stantially equal in rug cleaning ability to vacuum cleaners, 
such as the upright type, which have motor-driven rug 

However, it should be clearly understood that 
it is not restricted in utility to use with a canister type 
cleaner. As can best be seen in Figs. 2 and 5, the rug tool body 

comprise essentially three generally horizontal walls and 

structure. Upper horizontal wall 20 is generally circular 
and merges at its periphery into a generally downwardly 
extending slotted side wall 22 which is generally cylindri 
cal. At its forward side (the side opposite to the outlet 
portion 16), the wall 22 merges into a generally hori 
zontal wall 24 which forms the upper surface of the 
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nozzle portion 12 and extends into the body. Within the 
body, wall 24 has a portion 26 which is spaced below 
the wall 20 and extends rearwardly partially into the out 
let portion 6 (see Fig. 2). The walls 20, 24 and 22 
define the turbine chamber 38. 
A portion 28 of the depending wall 22 at the latter's rear 

extends downwardly beyond the wall 24 and merges at its 
lowermost points with the generally horizontal wall 30. 
At its rearward side, portion 28 merges with the outlet 
portion 16. The lower wall 30 extends beneath the wall 
24 and has an elongated opening 32 formed near its for 
ward end, which constitutes a nozzle opening, as will be 
come apparent. A generally vertical side wall 34 extends 
from the portion 28 of side wall 22 completely around the 
nozzle portion 12 and is secured to the wall 24 at its upper 
edge and to the wall 30 at its lower edge. 
An inspection of Figs. 2 and 5, it is believed, will clearly 

indicate the wall formation of and the manner in which 
the rug tool body is compartmented so as to provide the 
following: a nozzle chamber 36, which is elongated, gen 
erally cylindrical and located at the forward end of the 
body, a turbine chamber 38, which is generally of a flat 
cylindrical configuration, an outlet chamber 40, which is 
formed in the outlet portion 16, a nozzle passageway 42, 
which communicates through elongated slot 44 with the 
nozzle chamber 36 at its forward end and through a 
somewhat semi-circular opening 46 at its rearward end 
with the outlet chamber 40, and a turbine passageway 48 
which communicates at its forward end through the some 
what semi-circular opening 52 with the outlet chamber 40. 
The wall 24, which separates the nozzle and turbine 

chambers, has a circular opening 54 formed therein. Co 
axial with opening 54 is a smaller opening 56 which is 
formed in the lower wall 30. The portions of the walls 
forming these openings are in bearing relationship with 
the contacting portions of the turbine supporting stub 
shaft 58. Stub shaft 58 is supported in the opening 54 by 
a bearing enlargement 60, and is supported at its lower 
most end by the horizontal wall 62 which contacts the 
upper surface of the portion of wall 30 surrounding open 
ing 56. Stub shaft 58 has an extending pin 63 which 
projects beyond the wall 62 and is received in the opening 
56. The pin 63 projects beyond the wall 30 and receives 
the washer 64 and securing member 66 at its free end. 
The upper end of the stub shaft 58 supports the turbine 

68, which generally comprises the disk 70, which is rigidly 
secured to the upper end of the stub shaft. 58, and has a 
plurality of vanes 72 disposed in spaced relationship about 
its periphery. The foregoing arrangement provides a ro 
tatable mounting for the turbine and its stub shaft wherein 
most of the load is taken by the portions of the lower 
wall 30 which surround the opening 56, and wherein the 
portions of the wall 24 that surround the opening 54 are 
in bearing contact with the bearing enlargement 60 of the 
turbine stub. shaft. This particular mounting is merely 
exemplary of a rotary mounting for the turbine. It is 
not a critical aspect of my invention for other mounts 
can readily be devised which would be the equivalent of 
the one illustrated. It is important, however, that the 
turbine and the stub shaft be mounted for rotary move 
ment relative to the supporting portions of the rug tool 
body, and the illustrated arrangement accomplishes this objective. 
The portion of the stub shaft 58 between the bearing 

enlargement 60 and the wall 62 is formed with a V-shaped 
groove 74 which simulates a pulley surface. Mounted in 
the nozzle chamber 36 on an axis which is generally hori zontally disposed as compared with the general vertical 
axis of the stub shaft 58, is the improved rug brush 76. 
Rug brush 76, has stub shaft portions 78 formed at its 
ends which are received in appropriate bearing sockets 80 
formed in the ends of the walls that define nozzle chamber 
36 in any conventional manner. Rug brush 76 is mounted 
so, as to be rotatable in the nozzle chamber 36 in a rela 
tively frictionless manner and to have a portion project 
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4 
ing through nozzle opening 32. At its central portion, the 
rug brush 76 has a generally V-shaped groove 82 formed. 
The endless belt 84 is disposed in the V-shaped groove 82 
of the rug brush and the V-shaped groove 74 of the tur 
bine stub shaft 58, as is clearly shown in Fig. 2. It will 
be understood that the endless belt 84 may be so selected 
that it fits tightly, i.e., is in tension, and places the rug 
brush and turbine stub shaft in mechanical driving rela 
tionship. By the latter it is meant that if either the turbine 
stub shaft or the rug brush is rotated, the other member 
will be rotated through the driving connection effected by 
the endless belt 84. 
As can best be seen in Fig. 1, a plurality of generally 

horizontal slots 86 are formed in the side wall 22 which 
place the turbine chamber 38 into communication with 
the atmosphere. With the foregoing arrangement, when 
a source of suction is attached to the outlet portion 16, a 
flow of air is induced through both the turbine portion 
and nozzle portion of the rug tool in the manner illus 
trated by the schematic arrows in Fig. 2. When the parts 
are disposed as illustrated in Fig. 2, it will be observed 
that in the turbine portion, clean air will flow from the 
atmosphere in through the slots 86 into the turbine cham 
ber 38, where it contacts the vanes 72 and thereby causes 
the turbine 68 and its stub shaft 58 to rotate, out through 
the turbine passage 48, through the opening 52 into the 
outlet chamber 40 and then to the source of suction. In 
the nozzle portion of the rug tool, when the parts are 
positioned as illustrated in Fig. 2, dust-laden air passes 
through the nozzle opening 32, through the slot 44 into 
the nozzle passage 42, through the opening 46 into the 
outlet chamber 40, and then to the source of suction. 

Rotation of the stub shaft 58 caused by rotation of 
turbine 68, in turn causes the rug brush 76 to rotate in 
the manner described. This is desirable because it pro 
vides a power-driven brush in an air-operated cleaning 
tool, and lends itself to convenient use with a canister type 
cleaner. However, as was mentioned in the introduction 
to this specification, several basic defects exist in cleaning 
tools of this general type. These defects, applicant found, 
were caused by the rug brush constructions; the prior art 
rug brushes were formed of dowels, which supported a 
plurality of bristle tufts. With prior art rug brushes, air 
flowed through the nozzle opening continuously, because 
the diameter of the rug brush dowel was substantially less 
than the diameter of the nozzle chamber. The applicant 
found that a continuous flow of air through the nozzle 
caused the basic defects in the prior art turbine-driven 
rug tools. This obtained because the substantial amount 
of air flowing continuously through the nozzle opening 
caused less air to be pulled in through the turbine cham 
ber and, therefore, the turbine did not have adequate driv 
ing power under all circumstances. This was particularly 
so, when the tool was lifted off the rug, for then most of 
the air entered through the nozzle opening. Further 
more, a tight seal was created between the nozzle and the 
rugby the continuous air flow, which made it very diffi 
cult, if not impossible, to push the rug tool over certain 
types of rugs. The unique attributes of applicant's im 
proved rug brush 76 when associated with the remainder 
of the split air stream rug tool structure cooperate to 
eliminate both of these basic defects as will presently be 
come apparent. 
The improved rug brush is illustrated most clearly in 

Figs. 3 and 4, wherein it will be observed that bristle 
tufting is formed only in selected predetermined locations 
on a specifically designed brush dowel. The brush dowel 
88 is generally cylindrical and has the V-shaped groove 
82 formed centrally thereof. As illustrated, the brush 
dowel 88 is formed of two similar pieces 90 which may 
be cast or molded of a plastic or any other desired ma 
terial. It is not necessary that the rug brush be so made, 
for as will be obvious to those skilled in the art, it may 
be made in many different manners, the illustrated two 
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piece manner merely being a particularly economical 
O6. Viewing the rug brush in Fig. 3, it will be seen that 
two rows of bristle tufts are provided. Row 92 is formed 
on approximately one-half of the brush dowel (the upper 
side of the righthand half in Fig. 3), and row 94 is 
formed on the other half (the lower side of the lefthand 
half in Fig. 3). Viewing the rug brush as in Fig. 4, it 
will be seen that the row 92 is supported in a generally 
horizontal wall portion 96 which is disposed in a plane 
which approaches a chord of the circle which forms the 
dowel periphery. It will be observed that the bristle 
tufts extend radially to a point which is within the pe 
ripheral outline of the dowel. It should, therefore, be 
clear that in the instance of each axial half of the rug 
brush dowel 88, the cross-sectional configuration is not 
that of a circle, but that of a circle having a Segment 
formed by an arc approximately one-quarter of the cir 
cumference cut off, and a flat wall substituted therefor. 
The row 94 extends from the generally horizontal wall 
98 and is mounted in a similar manner to that of row 92. 
The diameter of rug brush dowel 88 is just slightly 

less than that of the nozzle chamber 36. When the rug 
brush is mounted in the nozzle chamber, it functions both 
as a rug brush having bristle tufting which extends through 
the nozzle opening for intermittently contacting and dis 
lodging dirt in a rug, and as a valve having portions for 
closing or partially closing the nozzle opening 32. It 
is this dual function of the rug brush 76 which enables 
the improved split air stream rug tool to function with 
out the defects of the prior art. When the rug brush 
rotates, the nozzle opening 32 is closed completely one 
half of the time, for on two alternate complete quarters 
of the rug brush dowel 88 there are no bristles, and the 
dowel substantially closes the nozzle opening when these 
quarters are in the nozzle opening. This obtains be 
cause the quarters of the rug brush dowel 88 between 
the quarters that support rows of bristle tufting are arcu 
ate and virtually completely close the nozzle opening 
32 when they are disposed therein. The only time the 
nozzle opening is open, is when the bristle tufting sup 
porting quarters are in the opening. The rows 92 and 
94 of bristle tufting each contact the floor only once in 
each complete rotation of the rug brush dowel 88 and, 
therefore, this results in the nozzle opening 32 being 
open at all only one-half the time. Since the dowel is 
cut away only over one-half of each bristle tufting Sup 
porting quarter, the nozzle opening is open over only 
one-half of the length of the dowel when a dowel quarter 
having a tufting row is in the nozzle opening. Therefore, 
with the improved rug brush, the nozzle opening is open 
one-half the time over one-half of its extent, hence it 
is open completely only one-fourth of the time. At all 
other times, all air entering the rug tool enters into the 
turbine chamber. When the bristleless dowel quarters 
contact the rug, they have rotary bearing contact there 
with. In other words, the rug brush 76 actually operates 
as a roller on the rug for a substantial portion of each 
rotation, and thereby makes pushing of the rug tool on 
the rug relatively easy. 

It is believed that the operation of the improved rug 
tool is clear from the foregoing. Starting with the parts 
positioned as in Fig. 2, upon connecting the source of 
suction to the outlet portion 16, air flows in the man 
ner indicated by the arrows. The air flow through the 
turbine chamber causes the turbine to rotate and there 
by drive the rug brush. The rows of bristles on the rug 
brush intermittently contact the rug and dislodge dirt, 
which is sucked into the air stream entering the nozzle 
opening. However, because of the novel construction 
of the rug brush, the opening in the nozzle is closed for 
substantially three-quarters of each rotation of the rug 
brush, as was explained. The valving action of the rug 
brush forces most of the air to come through the turbine 
portion of the rug tool about three-quarters of the time 
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6 
and, hence, furnishes an adequate supply of power to the 
turbine, eliminating a basic defect in the prior art. The 
minimization of air flow through the nozzle opening also 
eliminates sudden surges of air through the nozzle when 
the rug tool is lifted of the rug and the tight seal which 
was present in the prior art devices and which made 
it very difficult to push the rug tool over certain types 
of rugs. Lastly, the substantial roller effect of the rug 
brush on a rug further reduces the opposition to move 
ment of the rug tool over a rug, and further enhances the 
facility with which the improved rug tool may be op 
erated. 

Therefore, as will be evident from the foregoing dis 
closure, it will be apparent that the invention satisfies its 
objects in that it eliminates the basic defects of the prior 
art and provides an efficient air-operated rug tool having 
a power-driven rug brush. Certain aspects of my inven 
tion are not limited to the particular details of construc 
tion of the example illustrated, and I contemplate that 
various and other modifications and applications will 
occur to those skilled in the art. It is, therefore, my 
intention that the appended claims will cover such modi 
fications and applications as do not depart from the true 
spirit of my invention. 
What I claim as new and desire to secure by Letters 

Patent of the United States is: 
1. In an air-operated cleaning tool comprising a turbine 

chamber communicating with the atmosphere and having 
a turbine mounted for rotation therein, a nozzle chamber 
communicating with the atmosphere and having a rug 
brush mounted for rotation therein, said turbine when 
rotated adapted to rotate said rug brush, and an outlet 
chamber which communicates with the turbine chamber, 
the nozzle chamber and a source of suction, whereby on 
actuation of said source a separate flow of air is induced 
through each of said nozzle and turbine chambers, that 
improvement comprising means on said rug brush for 
intermittently substantially terminating communication 
of said nozzle chamber with the atmosphere to thereby 
periodically substantially completely stop the flow of air 
through the nozzle chamber and cause substantially all 
air to flow through said turbine chamber. 

2. A device as defined in claim 1 wherein said nozzle 
chamber communicates with the atmosphere through an 
opening, and said means comprises valve portions on said 
rug brush which are adapted to substantially completely 
close said opening. 

3. A device as defined in claim 2 wherein said portions 
are arcuate and extend beyond said opening whereby 
they are adapted to roll on a rug to thereby render the 
tool easy to push thereon. 

4. A device as defined in claim 1 wherein said nozzle 
chamber is generally cylindrical and communicates with 
the atmosphere through an elongated opening, and where 
in said rug brush comprises a generally cylindrical dowel 
of slightly less diameter than said nozzle chamber, said 
rug brush dowel having surface portions cut away, where 
by said rug brush dowel substantially closes said nozzle 
opening at all times except when said cutaway portions 
are juxtaposed to the nozzle opening. 

5. A device as defined in claim 4 wherein rug agitating 
means is secured to said dowel and supported in said cut 
away portions. 

6. A device as defined in claim 5 wherein the periphery 
of said dowel is adapted to contact the rug and roll there 
on, and said rug agitating means extends to said pe 
riphery. 

7. A rug brush for use in split air-flow, turbine-driven 
rug tool having a nozzle chamber with an elongated open 
ing adjacent to the surface on which the tool rests, com 
prising a generally cylindrical dowel, said dowel having 
portions cut away and supporting rug agitating means at 
the location of such portions, said portions being located 
on opposite axial halves of opposite radial sides of said 
dowel, said rug agitating means being disposed wholly 
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within the circumferential outline of said dowel, said 
dowel adapted to be mounted for rotation in said nozzle 
chamber adjacent said opening so, as to be in contact with 
said surface and to, substantially completely close said 
opening at all times during rotation of said dowel except 
when said cutaway portions are juxtaposed to, said open 
ing, and to partially close said opening and partially con 
tact said surface when the cutaway portions are juxta 
rposed to said opening. 

8. A device as: defined in claim 7 wherein said rug 
agitating means comprises, rows of bristle tufting. 

9. An air-operated cleaning tool comprising a body 
having walls forming a turbine chamber, a nozzle cham 
ber, and an outlet chamber, openings in said walls, placing 
said turbine chamber into, communication with the at 
mosphere, an opening in said walls placing said nozzle 
chamber into communication with said atmosphere, a 
first passageway between said turbine chamber and said 
outlet chamber, a second passageway between said nozzle 
chamber and said outlet chamber, a turbine rotatably 
mounted in said turbine chamber, a rug brush rotatably 

8 
mounted in said nozzle chamber, said turbine and rug 
brush being in driving relationship, said outlet chamber 
adapted to communicate with a source of suction to there 
by induce a flow of air through said openings, said tur 
bine chamber, said first passageway and said outlet cham 
ber to said source, and a separate flow of air through said 
opening, said nozzle chamber, said second passageway 
and said outlet chamber to said source, and means for 
substantially completely closing said opening a portion 

0 of each rotation of said rug brush. 
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