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(57) ABSTRACT 
A brush structure for use in a vacuum cleaner including 
a dowel carrying an elongated brush for rotation about 
the longitudinal axis of the dowel. The dowel is formed 
of a multiplicity of segments and includes drive means . 
for effecting rotation of the brush structure about the 
axis of the dowel. The dowel is further arranged to 
carry a beater bar in cooperation with the brush. 

14 Claims, 5 Drawing Figures 
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ROTARY BRUSH CONSTRUCTION FOR VACUUM 

CLEANER 

BACKGROUND OF THE INVENTION 

i. Field of the Invention 
This invention relates to vacuum cleaners, and in par 

ticular to brush structures for use in vacuum cleaners 
such as in the nozzle of an upright vacuum cleaner. 

2. Description of the Prior Art 
In one form of beater brush structure for use in the 

nozzle of a vacuum cleaner, the brush and beater bar 
are carried on a dowel which is rotated about the longi 
tudinal axis thereof. A number of different beater 
brush structures of this type have been developed for 
use in such vacuum cleaner applications. The conven 
tional beater-brush structure utilizes a cylindrical 
dowel having a grooved outer surface adapted to re 
ceive the brush back and beater bar back. Such cylin 
drical dowels are conventionally formed of metal and 
are relatively heavy and expensive. 

In another form of rotary brush structure, the brush 
back is carried on a plurality of spaced discs providing 
a relatively open brush assembly. 

In other forms of rotary brushes, cylindrical dowel 
elements have been provided with recesses adapted to 
receive tufts of bristles, with the overall brush structure 
being comprised of a plurality of such individual brush 
structures disposed in coaxial end-to-end association. 

SUMMARY OF THE INVENTION 

The present invention comprehends an improved 
brush structure for use in vacuum cleaners and the like 
which is extremely simple and economical of construc 
tion while yet providing a number of highly desirable 
features not obtained in the structures of the prior art 
as discussed above. 
Thus, the present invention comprehends a brush 

structure such as for use in a vacuum cleaner or the like 
including a plurality of dowel segments, means for re 
taining the segments in end-to-end coaxial alignment to 
define an elongated, substantially continuous cylindri 
cal brush dowel, means for journalling the brush dowel 
for rotation about the longitudinal axis thereof, and 
means on the dowel segments defining a substantially 
continuous helical channel for holding an elongated 
brush insert in a helical disposition coaxially about the 
brush dowel. The brush insert may define means for 
locking the dowel segments against movement relative 
to each other about the axis of the dowel, and the indi 
vidual dowel segments may be provided with interlock 
ing elements for preventing such relative rotation. 
The means for retaining the segments in end-to-end 

association may comprise a tie rod extending coaxially 
therethrough. Means may be provided at opposite ends 
of the tie rod for retaining the segments against rotation 
about the axis of the tie rod and against movement axi 
ally of the tie rod. The means at one end of the tie rod 
may further define a drive pulley for use in effecting ro 
tation of the brush structure about the axis of the tie 
*rod. The retaining means may further define bearing 
means for journalling the tie rod including means for 
effectively preventing deposition of foreign matter on 
the bearing surfaces during the use of the apparatus. 
The helical channel means may comprise a projection 
on the cylindrical dowel structure. Each of the individ 
ual dowel segments may be provided with a segmental 
helical channel means which, when the dowels are ar 
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2 
ranged in aligned end-to-end association, defines a sub 
stantially continuous helical channel means. The indi 
vidual dowel segments may comprise tubular elements 
having transversely extending webs for mounting the 
tubular dowel elements on the axial tie rod support 
C2S. 

The dowel segments may be formed of low cost, 
lightweight material, such as a synthetic plastic, and 
may comprise substantially identical elements for ef 
fectively minimum cost. 

BRIEF DESCRIPTION OF THE DRAWING 

Other features and advantages of the invention will 
be apparent from the following description taken in 
connection with the accompanying drawing wherein: 
FIG. is a fragmentary perspective view of an up 

right vacuum cleaner provided with a brush structure 
embodying the invention; 
FIG. 2 is a transverse section of the brush structure; 
FIG. 3 is a fragmentary perspective view of the brush 

structure; 
FIG. 4 is a fragmentary enlarged diametric section 

thereof taken substantially along the line 4-4 of FIG. 
3; and 
FIG. 5 is a fragmentary diametric section of a brush 

dowel embodying the invention. 
DESCRIPTION OF THE PREFERRED 

EMBODIMENTS 

In the exemplary embodiment of the invention as dis 
closed in FIGS. 1-5 of the drawing, a brush structure 
generally designated 10 is shown to comprise a brush 
structure suitable for use in vacuum cleaners and illus 
tratively, adapted for use in an upright vacuum cleaner 
generally designated 11. As shown in FIG. 1, the vac 
uum cleaner structure may include a nozzle portion 12 
carried on suitable wheels 13 for movement over a 
floor surface to pick up dust and dirt from the floor sur 
face as a result of suction applied thereto through the 
nozzle and upwardly through a tubular body portion 14 
of the vacuum cleaner. To facilitate removal of dirt 
from the floor surface, the brush structure 10 is pro 
vided in the nozzle 12 and is arranged to be driven by 
a suitable driven belt 15 for rotation about the longitu 
dinal axis thereof to cause a brushing-beating action by 
means of a brush generally designated 16 and a beater 
bar generally designated 17 of suitable material, for ex 
ample, polyethylene plastic, provided in the brush 
structure 10. The present invention comprehends an 
improved brush structure of this type wherein the 
dowel generally designated 18 adapted to carry the 
brush 16 and beater bar 17 is composed of a plurality 
of segments 19. 
More specifically, as shown in FIGS. 3 and 4, the 

brush structure 10 includes a tie rod 20 on which the 
individual segments 19 are carried for rotation about 
the axis 21 of the tie rod. The individual segments 19 
effectively comprise tubular elements having a cylindri 
cal outer surface 22 carrying, at diametrically opposite 
portions, projecting channel elements 23 each defining 
a segmentally helical channel portion 24 having a radi 
ally outer opening 25. Each segment is provided at ap 
proximately its axial mid-portion with a transverse web 
26 having a central opening 27 through which tie rod 
20 extends, as shown in FIG. 4. Thus, the segments are 
effectively carried coaxially on the tie rod. 
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Each segment is defined at its opposite ends by shoul 

der elements generally designated 28 for connecting 
the individual segments in end-to-end association, as 
shown in FIG. 4. The shoulder elements 28 define over 
lapping inner shoulder surfaces 29 and outer shoulder 
surfaces 30 cooperating to retain the respective seg 
ments in aligned association parallel to the axis 21 of 
the tie rod. 
As shown in FIGS. 4 and 5, the segments 19 include 

a female shoulder portion 31 and a male shoulder por 
tion 32 at the opposite ends thereof for interconnection 
with correspondingly opposite male and female por 
tions of adjacent segments for effecting the desired 
aligned association of the respective segments as well 
as defining means for preventing rotation of the seg 
ments relative to each other about the axis 21. The 
thickness of the female shoulder portion 31 and the 
male shoulder portion 32, respectively, are less than 
the thickness of the segments 19 as indicated in FIG. 4 
and at 31a in FIG. 5. When the segments 19 are assem 
bled, the interfitting male and female shoulder portions 
31 and 32 (see FIG. 5) are not visible from the exterior 
of the dowel structure 18 as viewed in FIG. 3. 

It will be appreciated that the interfitting shoulder 
portions 31 and 32 provide a form of tongue and 
groove arrangement which constitutes means for regis 
tering or indexing the adjacent segments so that the he 
lical channel portions are in proper continuous align 
ment. 
The end-to-end association of the individual seg 

ments 19 defines the overall brush dowel 18. As the in 
dividual segments are thus aligned with each other, the 
channel segments 24 cooperatively define a substan 
tially continuous helical channel extending end-to-end 
of the dowel structure 18. One such channel structure 
33 is adapted to receive the brush back 34 of the brush 
16 which may have a cross-section substantially com 
plementary to the cross-section of the channel seg 
ments 24 so as to be effectively locked therein by the 
effectively undercut arrangement of the channel seg 
ments 24. The brush back 34 may be relatively rigid 
and, thus, may define means for preventing rotation of 
the individual segments relative to each other about the 
tie rod axis 21 when the brush back is inserted in the 
channel 33 to extend from end-to-end of the dowel 
structure 18. 
The beater bar 17 may similarly define means re 

ceived in the opposite channel defined by the diametri 
cally opposite channel portions 23", 24' and 25", and 
may similarly comprise a relatively rigid element 
adapted to prevent rotation of the individual dowel seg 
ments relative to each other when the beater bar is in 
serted in the diametrically opposite channel. 
Dowel segments 19 may be retained against axial sep 

aration by means at opposite ends of the tie rod 20, 
herein comprising a drive means 35 at the lefthand end 
thereof and a brush hub assembly means 36 at the 
righthand end thereof, as seen in FIG. 4. The drive 
means 35 herein comprises a pulley 37 carried on a hub 
38 locked to tie rod end 39 by suitable means, such as 
serrations 40 on the tie rod end. Pulley 37 includes a 
recess at 37a (FIG. 4) which receives the segment 
shoulder portion 32 to effectively prevent rotation of 
the segments relative to axis 21. The drive belt 15 may 
be trained over the pulley 37, as shown in FIG. 4, to ef 
fect the drive connection of the brush structure to the 
power supply (not shown). Drive means 35 may further 
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4. 
include an axially inturned annular support portion 41 
coaxially received within the end 42 of the lefthand 
dowel segment 19. A steel washer 43 may be fixedly 
mounted on the hub 38 of the drive means 35. 
At the other end 44 of the tie rod 20, an annular re 

tainer 45 is fixedly secured by means of serrations 46 
to bear against the transverse web 26 of the righthand 
segment and retain the segments against axial move 
ment relative to the tie rod 20 between retainer 45 and 
drive means 35. A dust seal element 47 is carried on the 
retainer 45 by a split end portion 47a to extend out 
wardly of the righthand end of the dowel 18. An end 
cap 48 is mounted on the distal end of the tie rod adja 
cent a washer 49, and the tie rod 20 is received in a 
bearing 50 carried on a bearing support 51 for journall 
ing the tie rod 20 at the righthand end. A similar bear 
ing journals the lefthand end of the tie rod 20. Thus, the 
tie rod 20 also functions as a bearing shaft. 
Brush structure 10 is extremely simple and economi 

cal of construction while providing an improved brush 
assembly for use in a vacuum cleaner providing for fa 
cilitated manufacture and long life. The assembly of 
brush structure 10 is extremely simple. The segments 
are installed relative to the brush back and beater bar 
base by relative movement of the individual segments 
with the brush back and beater base received in the 
channels 24 and 24 thereof to arrange the dowel, 
brush and beater bar, as shown in FIG. 3. The drive 
means 35 and the brush hub assembly means 36 are 
then installed at the opposite ends of the tie rod to lock 
the assembly on the tie rod, as shown in FIG. 4. The 
brush back and beater bar base effectively lock the in 
dividual segments against rotation relative to each 
other for rotation with the tie rod as effected by the 
drive belt 15 acting through pulley 37. 
As indicated above, the dowel segments may be 

formed of molded plastic. The hub structure 38 may 
comprise a die cast metal element for long life and 
strength, and the retainer 45 may similarly be cast of 
powdered iron. The dust cap 48 may be formed of 
molded plastic. The tie rod 20 may be formed of a 
strong material, such as steel. The distal ends of the tie 
rod are preferably maintained smooth so as to provide 
minimum wear in the bearings 50. 
The foregoing disclosure of specific embodiments is 

illustrative of the broad inventive concepts compre 
hended by the invention. 
The embodiments of the invention in which an exclu 

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

1. A brush structure for use in a nozzle of a vacuum 
cleaner, comprising: a plurality of dowel segments; 
means for retaining said segments in end-to-end coaxial 
alignment to define an elongated substantially continu 
ous cylindrical brush dowel; means for journalling said 
brush dowel for rotation about the longitudinal axis 
thereof, segmentally helical means on said segments; 
and means integral with said segments for coopera 
tively fixedly indexing said segments sequentially in 
said end-to-end relationship to cause said segmentally 
helical means to define a substantially continuous heli 
cal channel for holding an elongated brush insert in a 
helical disposition coaxially about said brush dowel. 

2. The brush dowel of claim 1 wherein said brush in 
sert defines means for precluding movement of the 
dowel segments relative to each other about the axis of 
the brush dowel. 
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3. The brush dowel of claim 1 wherein said indexing 
means defines interlocking male and female means on 
said dowel segments for precluding movement of the 
dowel segments relative to each other about the axis of 
the brush dowel. 

4. The brush dowel of claim 1 wherein said brush in 
sert and indexing means cooperatively define means for 
precluding movement of the dowel segments relative to 
each other about the axis of the brush dowel. 

5. The brush dowel of claim 1 wherein said means on 
said segments for holding the brush insert comprises a 
segmentally helical, outwardly opening groove in said 
dowel segments disposed in end-to-end continuity to 
define said helical channel extending substantially the 
length of said brush insert and cooperating means on 
said brush insert for locking said brush insert to said 
dowel segments in said helical channel. 

6. The brush dowel of claim 5 wherein said grooves 
comprise an undercut channel. 

7. The brush dowel of claim 1 wherein said dowel 
segments have a substantially cylindrical outer surface 
and said means on said segments for holding the brush 
insert comprise means projecting radially outwardly 
from said cylindrical outer surface. 

8. The brush dowel of claim 1 wherein said dowel 
segments are tubular and include a transverse web. 

9. The brush dowel of claim 1 wherein said dowel 
segments are tubular and include a transverse web, and 
said means for retaining said segments in end-to-end 
coaxial alignment comprises a tie rod extending coaxi 
ally through said webs for effectively mounting the seg 
ments thereon in said coaxial alignment. 

10. The brush dowel of claim 1 wherein said dowel 
segments are tubular and include a transverse web, said 
means for retaining said segments in end-to-end coaxial 
alignment comprises a tie rod extending coaxially 
through said webs for effectively mounting the seg 
ments thereon in said coaxial alignment, and means at 
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6 
the ends of said tie rod for retaining said segments 
against rotation about the axis of said tie rod. 

11. The brush dowel of claim 1 wherein said dowel . 
segments are tubular and include a transverse web, said 
means for retaining said segments in end-to-end coaxial 
alignment comprises a tie rod extending coaxially 
through said webs for effectively mounting the seg 
ments thereon in said coaxial alignment, and means at 
the ends of said tie rod for retaining said segments 
against rotation about the axis of said tie rod and 
against movement axially of said tie rod. 

12. The brush dowel of claim wherein said dowel 
segments are tubular and include a transverse web, said 
means for retaining said segments in end-to-end coaxial 
alignment comprises a tie rod extending coaxially 
through said webs for effectively mounting the seg 
ments thereon in said coaxial alignment, and means at 
the ends of said tie rod for retaining said segments 
against rotation about the axis of said tie rod and fur 
ther defining a drive pulley adapted to be belt driven 
for rotating said brush structure about the axis of said 
tie rod. 

13. The brush dowel of claim 1 wherein said dowel 
segments are tubular and include a transverse web, said 
means for retaining said segments in end-to-end coaxial 
alignment comprises a tie rod extending coaxially 
through said webs for effectively mounting the seg 
ments thereon in said coaxial alignment, and means at 
the ends of said tie rod for retaining said segments 
against rotation about the axis of said tie rod and fur 
ther defining bearing means rotatably journalling the 
tie rod, and including dust seal means for preventing 
deposition of foreign matter on the bearing means. 

14. The brush dowel of claim 1 wherein said dowel 
segments include interfitting opposite end portions for 
registering channel portions of adjacent segments to 
provide a substantially continuous helical channel. 

ck k k . k. k. 


