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Rotary  brush  sweeper  with  easily  separable  debris  pan. 

©  A  rotary  brush  sweeper  (10)  includes  a  debris 
pan  (22)  with  an  inlet  portion  that  glides  on  a  surface 
(100)  being  cleaned.  The  debris  pan  (22)  automati- 
cally  disengages  from  the  sweeper  (10)  upon  being 
engaged  by  an  obstacle  in  the  path  of  the  sweeper. 
Rotary  brooms  (20)  may  be  attached  to  the  left  and 
right  front  sides  of  the  sweeper.  The  support  struc- 
ture  (58)  for  the  front  wheel  (18)  provides  broom-to- 
ground  height  adjustment  for  the  side  brooms  (20). 

{^Additionally,  brush-to-ground  height  adjustment  is 
<^  obtained  through  a  support  structure  (130)  for  the 
jyj  front  wheel  (18).  The  axle  (55)  of  the  rotary  brush  - 
ff)  (20)  is  held  in  place  under  the  tension  of  a  drive  belt 
If)  (56)  for  the  rotary  brush  (20). 
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ROTARY  BRUSH  SWEEPER  WITH  EASILY  SEPARABLE  DEBRIS  PAN 

The  present  invention  relates  to  a  rotary  brush 
sweeper  including  a  debris  pan  that  automaticalty 
disengages  from  the  sweeper  upon  being  snagged 
by  an  obstacle. 

Rotary  brush  sweepers  include  debris  pans  for 
collection  of  debris  that  is  swept  into  the  pans  by 
the  rotary  brush.  Particularly  when  a  sweeper  is 
used  in  an  outdoor  environment,  where  obstruc- 
tions,  such  as  rocks,  cracked  sidewalk  or  pavement 
are  frequently  present  on  a  surface  to  be  cleaned, 
the  debris  pan  of  the  sweeper  may  become 
snagged  on  an  obstruction.  It  is  undesirable  for  the 
entire  sweeper  to  consequently  come  to  an  abrupt 
stop.  An  unpleasant  and  potentially  harmful  shock 
is  then  imparted  to  the  user  and  the  debris  pan 
may  be  cracked  or  bent  by  the  impact.  Further- 
more,  the  mounting,  dismounting  and  remounting 
of  a  debris  pan  is  typically  a  cumbersome  process 
and  may  involve  lifting  or  tipping  the  sweeper. 

To  effectively  collect  dirt  from  an  uneven  sur- 
face,  as  in  an  outdoor  environment,  the  entrance  to 
the  debris  pan,  into  which  the  brush  sweeps  the 
dirt,  should  desirably  remain  near  the  ground.  Prior 
sweeper  debris  pans  do  not  enable  this.  Also, 
brush  height  adjustment  is  desirable  and  this  too  is 
not  easy  with  many  prior  sweeper  debris  pans. 

It  is  accordingly  an  object  of  the  present  inven- 
tion  to  provide  a  rotary  brush  sweeper  including  a 
debris  pan  that  automatically  disengages  from  the 
remainder  of  the  sweeper  upon  being  snagged  by 
an  obstacle. 

Another  object  of  the  invention  is  to  enable  the 
debris  pan  to  be  readily  mounted,  dismounted  and 
remounted. 

Yet  another  object  of  the  invention  is  to  enable 
easy  height  adjustment  of  the  brush  and  the 
sweeper. 

A  further  object  is  to  enable  the  debris  collec- 
tion  pan  to  ride  over  a  possibly  uneven  surface  and 
still  collect  debris  therefrom. 

A  still  further  object  is  to  provide  a  rotary  brush 
sweeper  that  is  simple  in  design  and  can  be  easily 
assembled. 

The  invention  relates  to  a  rotary  brush  sweeper 
for  removing  debris  from  a  surface.  The  sweeper 
includes  a  housing.  A  pair  of  ground  riding  rear 
wheels  is  rotatably  mounted  on  the  housing.  One  of 
the  rear  wheels  serves  as  a  drive  wheel  for  driving 
a  rotary  brush  that  is  disposed  forward  to  the  rear 
wheels.  A  front  wheel  is  also  rotatably  mounted  on 
the  housing. 

A  debris  pan  is  situated  between  the  rear 
wheels.  It  has  an  inlet  extending  toward  the  front 
wheel  and  located  behind  the  sweeping  brush.  The 
debris  pan  includes  a  bottom,  a  rear  wall  extending 

upwardly  from  the  bottom,  and  a  pair  of  confronting 
sides  which  together  form  an  open  topped  enclo- 
sure  with  the  bottom  and  rear  wall.  The  inlet  of  the 
debris  pan  is  formed  by  the  bottom  and  sides  of 

5  the  pan.  Rear  support  means  on  the  rear  of  the 
housing  removably  support  the  rear  of  the  debris 
pan.  The  rear  support  means  comprise  a  laterally 
extending  aperture  in  the  rear  wall  of  the  pan,  and 
a  tab  projecting  from  the  housing  in  a  rearward  and 

w  upward  direction  and  which  is  adapted  to  protrude 
through  the  pan  aperture  to  support  the  pan.  In  a 
preferred  arrangement,  the  rear  support  means  fur- 
ther  comprises  a  detent  projecting  rearwardly  from 
the  rear  of  the  pan.  The  detent  is  adapted  to 

75  extend  into  the  further  aperture.  Means  are  pro- 
vided  to  bias  the  detent  into  the  aperture  so  that 
the  pan  is  supported  by  the  housing  in  a  sturdy 
manner.  Front  support  means  for  removably  sup- 
porting  the  front  of  the  debris  pan  comprises  front 

20  support  members,  which  may  be  the  sides  of  the 
debris  pan,  fixed  to  the  pan.  That  front  support 
means  further  comprises  a  laterally  extending  sup- 
port  member  projecting,  directly  or  indirectly,  from 
the  housing  and  being  situated  beneath  the  pan 

25  support  member  when  the  pan  is  in  a  supported 
position. 

The  rotary  brush  is  of  generally  cylindrical  form 
and  is  situated  in  front  of  the  debris  pan  but  behind 
the  front  wheel  and  includes  an  axle  supported  at 

30  least  in  part  by  the  housing.  Drive  means  coupling 
the  rotary  brush  to  the  drive  wheel  rotates  the 
brush  when  the  drive  wheel  is  rotated.  The  rotary 
brush  rotates  in  the  same  direction  as  the  drive 
wheel. 

35  As  the  rotary  brush  sweeper  is  moving,  upon 
the  debris  pan  striking  an  obstacle,  the  debris  pan 
automatically  disengages  from  both  of  the  front  and 
the  rear  support  means  of  the  sweeper  which  pre- 
vents  impact  shock  to  the  pan  and  to  the  user. 

40  In  a  preferred  embodiment  of  the  invention,  the 
front  of  the  debris  pan  is  shaped  to  be  capable  of 
gliding  in  contact  with  and  on  a  surface  being 
swept  by  the  rotary  brush  sweeper.  Additionally, 
the  pan  support-member  of  the-front-support 

45  means  for  the  debris  pan  is  spaced  above  the 
cooperating,  laterally  extending  support  member  by 
a  sufficient  vertical  dimension  to  permit  vertical 
movement  of  the  pan  relative  to  the  housing,  there- 
by  permitting  the  front  of  the  pan  to  glide  on  the 

so  surface  being  cleaned,  even  when  the  contour  of 
the  surface  varies. 
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Furthermore,  a  support  for  a  front  wheel  of  the 
sweeper  is  height  adjustable  and  enables  the  brush 
to  be  moved  slightly  down  or  up  as  a  particular 
situation  may  require.  For  example,  wearing  of  the 
brush  requires  that  the  brush  be  moved  downward 
to  maintain  a  desired  contact  pressure  with  a  sur- 
face  being  cleaned. 

Rotary  side  brooms  may  be  incorporated  into 
the  sweeper  if  desired.  Broom-to-ground  height  ad- 
justment  is  provided  by  the  height  adjustable  sup-' 
port  for  the  front  wheel. 

The  invention  will  be  better  understood  and  its 
various  objects  and  advantages  will  be  more  fully 
appreciated  from  the  following  description  taken  in 

'  conjunction  with  the  accompanying  drawings. 
Figure  1  is  a  simplified  view  in  perspective 

of  a  rotary  brush  sweeper  in  accordance  with  the 
present  invention,  and  illustrates  selected  parts  of 
the  sweeper. 

Figure  2  is  a  perspective  view  of  the  rotary 
brush  sweeper  of  Figure  1  with  various  portions 
absent  or  cut  away  to  better  illustrate  a  drive 
mechanism  of  the  sweeper. 

Figure  2A  is  a  plan  view  in  cross  section  of 
the  axle  support  arrangement  of  Figure  2,  further 
illustrating  a  bushing  that  may  be  provided  be- 
tween  the  axle  of  the  rotary  brush  and  a  portion  of 
the  housing  that  supports  the  axle. 

Figure  3  is  a  perspective  view  of  an  exem- 
plary  debris  pan  in  accordance  with  the  invention. 

Figure  4  is  a  side  plan  view  of  the  rotary 
brush  sweeper  of  the  present  invention  and  depicts 
the  operation  of  the  automatic  disengagement 
means  for  the  debris  pan  and  the  arrangement  for 
adjusting  the  height  of  the  front  of  the  sweeper. 

Figure  5  is  a  perspective  view  of  a  debris 
pan  in  accordance  with  a  further  embodiment  of 
the  invention. 

Figure  6  is  a  side  plan  view  of  the  rotary 
brush  sweeper  of  the  invention  in  which  the  debris 
pan  of  Figure  5  is  used. 

Figure  7A  is  a  schematic  top  plan  view  of  an 
embodiment  of  the  rotary  brush  sweeper  of  the 
invention  that  includes  rotary  side  brooms  at  the 
front  of  the  sweeper. 

Figure  7B  is  a  schematic  side  plan  view  in 
partial  cross-section  illustrating  a  drive  mechanism 
for  the  rotary  side  brooms  shown  in  Figure  7B. 

Figure  8  is  an  exploded  view  of  a  novel  side 
broom  construction  according  to  the  invention. 

Referring  to  the  drawings  in  which  like  num- 
bers  refer  to  like  parts,  Figure  1  illustrates  selected 
parts  of  a  rotary  brush  sweeper  10  in  accordance 
with  the  present  invention.  Sweeper  10  includes  a 
housing  12  of  plastic,  for  example,  onto  which  a 
pair  of  rear  wheels  14  and  16  and  a  front  wheel  18 
are  mounted.  Wheels  14,  16  and  18  are  shown 

only  schematically  in  Fig.  1.  Preferably,  rear 
wheels  14,  16  each  comprise  a  rubber  tire  moun- 
ted  on  a  plastic  hub,  and  front  wheel  18  comprises 
a  caster. 

5  A  rotary  brush  20,  preferably  of  the  type  having 
a  twisted  wire  axle,  is  rotatably  mounted  onto  hous- 
ing  12  behind  front  wheel  18.  Situated  immediately 
behind  rotary  brush  20  (i.e.,  to  the  right  of  Figure 
1)  is  a  debris  pan  22  which  collects  debris  that  is 

io  swept  into  the  pan  by  rotary  brush  20.  Debris  pan 
22  is  described  in  more  detail  hereinafter. 

A  manually  graspable  handle  24  is  attached  to 
housing  12.  Handle  24  includes  a  yoke  portion  (not 
shown)  which  may  be  conveniently  grasped  man- 

75  ually.  In  accordance  with  a  preferred  mounting  ar- 
rangement  of  handle  24,  the  lower  portion  of  one 
side  of  handle  24  (which  is  preferably  symmetrical 
with  the  other  side)  has  an  aperture  24a  through 
which  a  rod  26  extends.  That  rod  preferably  is  the 

20  axle  for  rear  wheel  14  (Fig.  1).  A  pair  of  stops  24c 
mounted  on  housing  24  limit  the  degree  of  rotation 
of  handle  24  about  rod  26. 

Figure  2  depicts  rotary  brush  sweeper  10  with 
various  portions  removed  or  cut  away  to  expose  a 

25  drive  system  50  for  rotating  brush  20.  Drive  system 
50  includes  a  drive  pulley  52  fixedly  mounted  on 
rear  axle  26,  on  which  wheel  14,  shown  in  Fig.  1,  is 
also  fixed,  such  that  rotation  of  wheel  14  rotates 
drive  pulley  52.  The  other  rear  wheel  is  free  to  idly 

30  revolve  about  rear  axle  26.  Drive  system  50  also  in 
eludes  a  driven  pulley  53  so  that  rotary  brush  20  is 
rotated  at  a  higher  rate  than  drive  wheel  14  (Fig. 
1).  An  endless  rubber  belt  56  that  is  slightly  elastic 
is  mounted  under  tension  in  respective  circum- 

35  ferential  grooves  52a  and  53a  on  pulleys  52  and  53 
and  this  transfers  rotational  movement  of  drive  pul- 
ley  52  to  driven  pulley  53. 

Further  illustrated  in  Fig.  2  is  a  support  panel 
58,  which  depends  from  the  upper  portion  of  hous- 

40  ing  12  and  which  supports  the  left-hand,  or  "drive" 
ends  of  rear  axle  26  and  rotary  brush  axle  55.  The 
opposite,  or  right-hand,  ends  of  axles  26  and  55  - 
(not  shown)  are  suitably  supported  by  conventional 
bushings  that  permit  free  rotation  of  the  axles.  Rear 

45  axle  26  may  be  supported  by  panel  58  by  extend- 
ing  through  an  aperture  (not  shown)  in  the  panel, 
without  a  bushing  between  the  axle  55,  support 
panel  58  includes  a  notch  60  in  which  axle  55  is 
received.  The  axle  preferably  is  received  in  a  bush- 

so  ing  62  mounted  in  notch  60.  Notch  60  extends 
rearwardly  and  upwardly  in  support  panel  58  from 
its  opening.  This  simple  mounting  arrangement 
provided  by  notch  60  enables  insertion  of  axle  55 
into  notch  60  and  enables  securement  of  the  axle 

55  in  position  in  the  notch  by  belt  56  when  the  belt  is 
under  tension  from  being  mounted  on  pulleys  52 
and  53. 
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Figure  4  shows  the  mounting  of  debris  pan  22 
to  housing  12.  Sweeper  10  is  shown  on  surface 
100,  which  is  intended  to  be  cleaned.  To  support 
the  rear  of  debris  pan  22,  housing  12  includes  a 

5  rearwardly  and  upwardly  projecting  tab  102  which 
is  adapted  to  protrude  through  laterally  extending 
aperture  94  in  the  rear  wall  of  debris  pan  22. 
Cooperating  with  this  rear  support  means  94  and 
102  is  above  described  notch  92  and  its  coun- 

70  terpart  90,  not  seen  in  Rg.  4,  and  laterally-extend- 
ing  members  26,  which  advantageously  is  the  axle 
for  the  rear  wheels.  Member  26  extends  through 
notch  92  and  the  side  of  the  pan  rests  on  member 
26.  This  serves  as  the  forward  support  arrange- 

T5  ment  for  the  pan. 
Debris  pan  22  may  be  easily  removed  from  the 

sweeper  of  the  present  invention  by  pulling  on 
handle  96  of  the  pan  in  the  rearward  and  upward 
direction.  This  frees  the  pan  from  the  rear  tab  102 

20  and  moves  the  notch  92  off  the  member  26.  This 
disengaged  position  of  debris  pan  22  is  shown  in 
phantom  in  Fig.  4.  Similarly,  automatic  disengage- 
ment  of  debris  pan  22  from  the  sweeper  results 
when  forward  movement  of  the  pan  along  the 

25  sweeper  housing  is  prevented  by  scoop  80  becom- 
ing  snagged  on  an  obstacle  (not  shown)  on  surface 
100.  Then  the  rear  wall  of  the  pan  rides  up  and 
separates  from  tab  102  while  the  open  front  of  the 
notch  92  permits  the  member  26  to  separate  from 

30  the  pan. 
Notch  92  of  debris  pan  22  is  provided  with  a 

sufficient  vertical  dimension,  D,  so  as  to  permit 
rails  84  of  the  debris  pan  to  freely  move  up  and 
down,  due  to  unevenness  in  the  cleaned  surface 

35  100,  for  example.  Accordingly,  scoop  80  of  the  pan 
can  glide  over  surface  100  in  close  proximity  there- 
to  despite  changes  in  the  contour  of  the  surface. 

Also  depicted  in  Fig.  4  is  a  simple  and  eco- 
nomical  height  adjustment  mechanism  130  for  ad- 

40  justing  the  housing  12  to  front  wheel  18  height. 
Such  height  determines  the  extent  of  contact,  or 
pressure,  or  rotary  brush  20  against  surface  1  00.  It 
enables  adjustment  for  brush  wear  and  for  surface 
roughness.  In  its  preferred  form,  height  adjustment 

45  mechanism  130  includes  a  downwardly  extending 
sleeve  131  that  is  defined  at  the  front  of  the  hous- 
ing  12.  The  sleeve  131  includes  an  opening  132 
into  the  front  of  housing  12.  Opening  132  is  pro- 
vided  with  interior  threads  at  134  so  that  it  may 

so  screw  threadedly  into  an  externally  threaded  swivel 
caster  sleeve  136.  An  opening  135  in  sleeve  136 
receives  the  downwardly  extending  rod  136b  of 
caster  18  for  free  swivelling.  By  simple  clockwise 
or  anticlockwise  rotation  of  threaded  sleeve  136 

55  relative  to  downwardly  extending  sleeve  131,  the 
height  of  housing  12  above  front  wheel  18  can  be 
varied  as  desired. 

Referring  to  Fig.  2A,  bushing  62  between  rotary 
brush  axle  55  and  support  panel  58  has  flat  bottom 
grooves  62a  on  its  opposite  edges  and  these  re- 
ceive  the  portions  of  the  support  panel  58  forming 
the  sides  of  notch  60,  which  prevents  rotation  of 
the  bushing.  The  bushing  includes  an  aperture_62a 
through  which  brush  axle  55  extends.  Bushing  62 
may  be  of  low-friction  plastic  or  other  low  friction 
material. 

Debris  pan  22  of  a  first  embodiment  of  the 
invention  is  partially  shown  in  Fig.  1  and  detailed  in 
Rg.  3.  Debris  pan  22  is  rigid  and  may  be  of  metal 
or  plastic,  such  as  polypropylene.  The  pan  includes 
a  flat  bottom  70,  a  curving  rear  wall  72  into  which 
the  bottom  70  merges,  and  confronting  sides  74 
and  76.  Sides  74  and  76  are  joined  to  bottom  70,  a 
curving  rear  wall  72  into  which  the  bottom  70 
merges,  and  confronting  sides  74  and  76.  Sides  74 
and  76  are  joined  to  bottom  70  and  rear  wall  72  to 
form  an  open  topped  enclosure  in  which  debris  is 
collected.  The  top  of  the  housing  1  2  completes  that 
enclosure.  A  plurality  of  ribs  78a,  78b  and  78c 
extend  upwardly  from  pan  bottom  70  and  from  side 
74  and  side  76.  Ribs  78a-78c  separate  the  interior 
of  debris  pan  22  into  bins.  Accordingly,  once  col- 
lected  in  a  bin,  debris  in  pan  22  is  prevented  from 
shifting  to  other  portions  of  the  pan  or  from  shifting 
forward  out  of  the  debris  pan  in  the  event  of  a 
sudden  stop  or  direction  change. 

The  front  of  pan  bottom  70  comprises  a  scoop 
80,  which  is  configured  in  arcuate  fashion  (Fig.  1) 
to  facilitate  sweeping  of  debris  into  debris  pan  22. 
The  upper  edge  of  scoop  80  comprises  a  ridge  82 
extending  between  pan  sides  74  and  76,  and  to- 
gether  with  lateral  rib  78a,  scoop  80  forms  a  for- 
ward  bin  in  debris  pan  22.  It  is  preferred  that  scoop 
80  at  the  front  of  the  pan  be  covered  with  a  low 
friction  material  layer  86,  such  as  vinyl  (Fig.  3A). 
This  enhances  the  gliding  of  the  pan  over  the 
surface  and  protects  the  front  of  the  pan  from 
excessive  damage  and  wear. 

Adjoining  the  underside  of  pan  bottom  70  is  a 
plurality  of  front-to-rear  extending  rails  84  which  are 
extended  to  glide  upon  a  surface  which  is  being 
swept  while  positioning  and  setting  the  usual  height 
of  the  front  of  scoop  80. 

For  mounting  the  debris  pan  22  onto  the  hous- 
ing  12  of  the  rotary  brush  sweeper,  forward  mount- 
ing  arrangement  of  debris  pan  22  includes  notches 
90  and  92  on  pan  sides  74  and  76,  respectively. 
Each  notch  extends  rearwardly  and  upwardly  from 
its  entrance  opening  90a  and  92a. 

A  rear  mounting  arrangement  of  pan  22  com- 
prises  a  laterally-extending  aperture  94  in  pan  rear 
wall  72.  A  generally  hook-tike  tab  96  extends  rear- 
wardly  from  pan  wall  72  above  aperture  94.  The 
tab  serves  as  a  handle  for  pan  22  while  also 
strengthening  the  pan. 
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A  debris  pan  522  in  accordance  with  the  inven- 
tion  is  shown  in  Fig.  5.  Debris  pan  522  is  similar  to 
debris  pan  22  described  above.  Accordingly,  parts 
of  debris  pan  522  that  are  similar  to  parts  of-  debris 
pan  22  have  reference  numerals  augmented  by 
"500". 

Rear-located  aperture  594  is  larger-  than  ap- 
erture  94  of  debris  pan  22  (Fig.  3)  for  purposes  that 
will  become  apparent  below.  An  additional  aperture 
595  is  provided  above  aperture  594.  The  aperture 
595  cooperates  with  a  detent  in  the  housing  12, 
described  below,  so  that  the  pan  522  is  supported 
by  the  housing  in  a  sturdy  fashion. 

The  front  of  the  pan  522  includes  laterally- 
projecting  members  590  and  592,  which  extends 
forwardly  from  pan  sides  574  and  576,  respec- 
tively.  The  members  590  and  592  are  adapted  to 
rest  on  a  cooperating  supporting  structure  mounted 
on  the  housing  12,  as  is  described  below. 

Figure  6  shows  the  mounting  of  debris  pan  522 
to  the  housing  12.  The  front  support  member  592 
is  normally  displaced  by  a  distance  "D"  above  a 
cooperating  support  600  mounted  on  the  inner  side 
of  support  flange  58.  The  other  front  support  mem- 
ber  590,̂   not  illustrated,  is  similarly  normally  situ- 
ated  above  a  support  element  corresponding  to 
element  60.  The  corresponding  support  element  is 
not  shown,  but  may  suitably  comprise  a  bushing  in 
which  the  far.  end  of  brush  axle  55  (Fig.  2)  is 
received.  The  normal  clearance  "D"  allows  the  pan 
522  to  glide  over  the  surface  100,  even  if  the 
contour  of  the  surface  changes.  The  support  mem- 
ber  rests  on  the  support  element  592  when  the 
front  of  the  sweeper  is  lifted,  for  example,  to  pre- 
vent  the  debris  pan  from  falling  away  from  the 
housing  12. 

To  support  the  rear  of  the  debris  pan  522,  a 
rearwardly  projecting  tab  502  protrudes  through  the 
aperture  594  of  the  debris  pan.  Thus,  the  housing 
tab  502  supports  the  rear  of  the  pan  522.  _ 

To  hold  the  debris  pan  522  sturdily  in  position, 
rearwardly  projecting  detent  597  is  provided  in  the 
housing  1  2.  The  detent  passes  into  aperture  595  of 
the  pan.  To  bias  the  detent  into  the  aperture, 
upwardly  projecting  portion  503  of  housing  tab  502 
pulls  against  downwardly  projecting  flange  598  of 
the  debris  pan  522. 

Fig.  7A  illustrates  a  rotary  brush  sweeper  700 
including  rotary  side  brooms  702  and  704  at  the 
right  and  left  sides  of  housing  12,  respectively. 
Brooms  702  and  704  are  rotably  mounted  to  hous- 
ing  12  via  respective  supports  705  and  707  that  are 
attached  to  the  housing.  Brooms  702  and  704  are 
belt  driven  from  respective  belts  708  and  710  that 
may  be  the  same  in  construction  as  belt  56  (shown 
in  broken  lines)  used  to  drive  rotary  brush  20. 

Belt  708  rides  on  three  pulleys:  a  pulley  711 
mounted  on  axle  26  adjacent  drive  wheel  16;  a 
pulley  702a  integral  with  an  upper  portion  of  broom 
702;  and  a  guide  pulley  714  mounted  on  support 

5  705  and  allowing  belt  708  to  translate  between 
vertical  pulley  711  and  lateral  pulley  702a.  The 
other  belt  710  similarly  rides  on  three  correspond- 
ing  pulleys  713,  716  and  704a. 

Fig.  7B  shows  left-hand  belt  710  in  a  left  side 
10  view  of  rotary  brush  sweeper  700.  It  can  be  more 

easily  seen  in  Fig.  7B  that  rotary  broom  704  and 
pulley  716  are  mounted  to  support  707  and  that 
both  pulleys  704a  and  716  are  lateral  pulleys. 

Fig.  8  shows  in  exploded  view  a  rotary  broom 
75  702  or  704  of-  simplified  construction  in  which  up- 

per  and  lower  bristle  supports  800  and  802  are 
adapted  to  interfit  together  and  hold  bristles  804  at 
a  desired  angle.  Bristle  supports  800  and  802  are 
suitably  held  together  by  screws  806. 

20  The  foregoing  describes  a  rotary  brush  sweep- 
er  having  a  debris  pan  that  glides  over  a  surface  to 
be  cleaned.  The  pan  automatically  disengages 
from  the  sweeper  should  the  pan  become  snagged 
by  an  obstacle  on  the  surface.  The  pressure  of  the 

25  rotary  brush  against  a  surface  to  be  cleaned  may 
be  easily  adjusted  through  a  simple  threading  ad- 
justment  of  the  support  mechanism  for  a  front 
wheel  of  the  sweeper.  The  rotary  brush  is  secured 
to  the  main  housing  of  the  sweeper  by  a  simple 

30  and  economical  arrangement  that  relies  on  the 
tension  of  a  drive  belt  included  in  the  sweeper. 
Rotary  side  brooms  may  be  mounted  at  the  sides 
of  the  sweeper  and  benefit  from  having  the  broom- 
to-ground  height  also  adjusted  by  the  foregoing 

35  threadable  support  mechanism  for  the  front  wheel 
of  the  sweeper.  The  rotary  sweeper  is  simple  in 
construction  and  can  be  easily  assembled. 

Although  the  present  invention  has  been  de- 
scribed  in  connection  with  a  preferred  embodiment 

40  thereof,  many  variations  and  modifications  will  now 
become  apparent  to  those  skilled  in  the  art.  It  is 
preferred,  therefore,  that  the  present  invention  be 
limited  not  by  the  specific  disclosure  herein,  but 
only  by  the  appended  claims. 

45 

Claims 

1  .  A  rotary  brush  sweeper  for  removing  debris 
so  from  a  surface,  characterised  by 

a  housing  having  front  and  rear  portions  with  re- 
spect  to  movement  of  the  sweeper; 
a  brush  rotatably  supported  by  the  housing; 
drive  means  for  rotating  the  brush; 

55  a  debris  pan  situated  rearwardly  of  the  brush  for 
collection  of  debris  swept  thereinto  by  the  brush; 
pan  support  means  for  supporting  the  debris  pan 
relative  to  the  housing  but  for  releasing  the  debris 
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pan  upon  rearward  pressure  on  the  debris  pan;  the 
pan  support  means  comprising  front  and  rear  sup- 
port  means  for  respectively  supporting  front  and 
rear  portions  of  the  debris  pan;  the  front  supporting 
means  comprising  a  front  support  member  fixed  to 
the  pan  and  including  a  pan  support  notch  extend- 
ing  rearwardty  from  a  notch  opening,  and  a  coop- 
erating,  laterally  extending  support  member  de- 
pending  from  the  housing  and  extending  through 
the  notch  when  the  pan  is  in  a  supported  position. 

2.  The  rotary  brush  sweeper  of  claim 
1  .characterised  in  that  the  front  and  rear  support 
means  are  additionally  effective  for  permitting  verti- 
cal  displacement  of  the  front  of  the  pan  by  an 
amount  sufficient  to  permit  the  front  of  the  pan  to 
contact  and  glide  on  the  surface  being  cleaned, 
even  when  the  contour  thereof  changes. 

3.  The  rotary  brush  sweeper  of  claim 
1  .characterised  in  that  the  rear  support  means 
comprises  a  laterally  extending  aperture  in  a  rear 
portion  of  the  pan,  and  a  tab  projecting  from  the 
housing  in  a  rearward  and  upward  direction  and 
being  adapted  to  protrude  through  the  aperture  to 
support  the  rear  portion  of  the  pan. 

4.  The  rotary  brush  swe'eper  of  claim  3,  charac- 
terised  in  that 
a  front  portion  of  the  debris  pan  is  configured  in 
such  a  way  as  to  render  the  front  of  the  pan 
capable  of  gliding  over  the  surface  being  cleaned 
by  the  sweeper;  and 
the  pan  support  notch  of  the  front  support-  means 
has  a  sufficient  vertical  dimension  to  permit  vertical 
movement  of  the  pan  relative  to  the  pan  support 
member  extending  through  the  notch,  thereby  per- 
mitting  the  front  of  the  pan  to  contact  and  glide  on 
the  surface  being  cleaned,  even  when  the  surface 
contour  changes. 

5.  The  rotary  brush  sweeper  of  claim  4,  charac- 
terised  in  that  the  debris  pan  includes  a  front-to- 
rear  extending  rail  situated  at  the  front  of  the  pan 
and  which  is  adapted  to  glide  on  the  surface  being 
cleaned. 

6.  The  rotary  brush  sweeper  of  claim  1  ,  charac- 
terised  in  that  the  rear  suspension  means  com- 
prises  a  laterally-extending  aperture  in  a  rear  por- 
tion  of  the  pan,  and  a  tab  projecting  from  the 
housing  in  a  rearward  and  upward  direction  and 
being  adapted  to  protrude  through  the  aperture  to 
support  the  rear  portion  of  the  pan. 

7.  The  rotary  brush  sweeper  of  claim  3,  charac- 
terised  in  that  the  rear  support  means  further  com- 
prises  a  further  aperture  in  a  rear  portion  of  the 
pan,  and  a  rearwardly-projecting  detent  mounted 
on  the  housing  and  being  adapted  to  protrude 
through  the  further  aperture  to  sturdily  support  the 
rear  portion  of  the  pan. 

8.  The  rotary  brush  sweeper  of  claim  7,  charac- 
terised  by  that 
the  tab  mounted  on  the  housing  comprises  and 
upwardly  projecting  portion;  and 

5  the  rear  of  the  pan  includes  a  handle  portion  with  a 
downwardly  extending  portion; 
the  upwardly  and  downwardly  extending  portions 
adapted  to  be  pressed  against  each  other  so  as  to 
bias  the  detent  into  the  aperture,  whereby  the 

io  debris  pan  is  supported  in  the  housing  in  a  sturdy 
manner. 

9.  The  rotary  brush  sweeper  of  claim  1  ,  charac- 
terised  in  that: 
a  front  portion  of  the  debris  pan  is  configured  in 

75  such  a  way  as  to  render  the  front  of  the  pan 
capable  of  gliding  on  the  surface  being  cleaned  by 
the  sweeper;  and 
the  pan  front  support  member  of  the  front  support 
means  is  normally  spaced  above  the  laterally-ex- 

20  tending  support  member  which  is  beneath  the  pan 
front  support  member  by  a  sufficient  vertical  di- 
mension  to  permit  vertical  movement  of  the  front  of 
the  pan  relative  to  the  housing,  thereby  permitting 
the  front  of  the  pan  to  contact  and  glide  on  the 

25  surface  being  cleaned,  even  when  the  surface  con- 
tour  changes. 

10.  The  rotary  brush  sweeper  of  claim 
9,characterised  in  that  the  debris  pan  includes  a 
front-to-rear  extending  rail  situated  at  the.  front  of 

30  the  pan  and  which  is  adapted  to  glide  on  the 
surface,  being  cleaned. 

11.  The  rotary  brush  sweeper  of  claim 
1  .characterised  by  a  front  portion  of  the  debris  pan 
for  riding  on  the  surface  to  be  cleaned,  and  con- 

35  stituting  an  inlet  portion  for  receiving  debris  situ- 
ated  adjacent  the  brush,  and  the  front  portion  being 
covered  with  a  low  friction  material. 

12.  the  rotary  brush  sweeper  of  claim 
1  .characterised  in  that  the  debris  pan  includes  a 

40  plurality  of  transverse  ribs  situated  interiorly  of  the 
pan  and  extending  upwardly  from  a  pan  bottom  so 
as  to  provide  multiple  bins  in  the  debris  pan  in 
which  collected  debris  is  prevented  from  shifting. 

13.  The  rotary  brush  sweeper  of  claim  1, 
45  characterised  by  height  adjustment  means  for  ad- 

justing  the  height  of  the  housing  relative  so  the 
surface  being  cleaned  so  as  to  permit  adjustment 
of  the  brush-to-surface  contact  pressure. 

14.  The  rotary  brush  sweeper  of  claim 
so  13,characterised  in  that  the  height  adjustment 

means  comprises  a  low  friction  support  means  for 
movable  supporting  the  housing,  and  securing 
means  for  securing  the  low  friction  support  means 
to  the  housing,  the  securing  means  comprising  a 

55  vertically-extending  and  threadable  coupling, 
whereby  threading  of  the  coupling  varies  the  height 
of  the  housing. 
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15.  The  rotary  brush  sweeper  of  claim  14, 
characterised  in  that  the  securing  means  comprises 
a  support  sleeve  depending  downwardly  from  the 
housing  and  being  internally  threaded,  and  further 
including  swivel  means  for  mounting  the  low  fric-  5 
tion  support  means  while  permitting  it  to  swivel; 
said  swivel  means  including  an  upwardly  extending 
member  with  external  threads  adapted  to  be 
threadably  received  into  the  downwardly-depending 
support  sleeve,  whereby  different  degrees  of  10 
brush-to-surfce  contact  pressure  may  be  provided 
by  a  threading  adjustment. 

16.  The  rotary  brush  sweeper  of  claim  15, 
characterised  in  that  the  low  friction  support  means 
comprises  a  wheel.  75 

17.  The-  rotary  brush  sweeper  of  claim  1, 
characterised  in  that  the  brush  includes  an  axle 
with  a  drive  end;  and  the  drive  means  includes  a 
drive  wheel  supported  by  the  housing  and  an  end- 
less  belt  coupling  under  tension  the  drive  end  of  20 
the  brush  axle  and  the  drive  wheel. 

18.  The  rotary  brush  sweeper  of  claim  17, 
characterised  bya  brush  support  member  depend- 
ing  from  the  housing,  the  brush  support  member 
including  a  brush  support  notch  extending  rearwar-  25 
diy  and  upwardly  from  a  notch  opening,  the  drive 
end  of  the  brush  axle  being  received  into  the  notch, 
and  the  endless  belt  of  the  drive  means  holding 
under  tension  the  drive  axle  in  the  notch. 

19.  The  rotary  brush  sweeper  of  claim  13,  30 
characterised  by  a  rotary  side  broom  rotatably 
mounted  at  a  side  of  the  housing,  and  drive  means 
for  rotating  the  rotary  side  broom. 

20.  The  rotary  brush  sweeper  of  claim 
19,characterised  in  that  the  drive  means  for  the  35 
rotary  broom  comprises  an  endless  belt  running 
through  a  pulley  system  comprising  a  vertical  drive 
pulley,  a  lateral  pulley  integral  with  the  rotary  side 
broom  and  a  lateral  guide  pulley  for  guiding  the 
endless  belt  between  the  vertical  drive  pulley  and  40 
the  lateral  pulley  integral  to  the  rotary  side  broom. 

21.  The  rotary  brush  sweeper  of  claim 
19,characterised  in  that  the  rotary  side  broom  com- 
prises  a  pair  of  interfitting  bristle  supports  and  a 
bristle  arrangement  adapted  to  be  secured  at  a  45 
desired  angle  by  being  held  between  the  interfitting 
bristle  supports. 

50 

55 



0  231  533 

i  

H  



0  231  533 

S i  



0  231  533 



0  231  533 

$ n i ^ i  



0  231  533 

f c  



0  231  533 

&  £ ^  
85  K W ^ i  

\  5 *  
fc  

K 

i d  



0  231  533 

7O?A 
K . 7 A .  a .  

/ < ?  
%   7 / 4   % 2  /  

/  
7 / /  

2 ?  

&  

/<? 
&  

7 / J  ■ - &  I  I 
_,_L  : 

bL 

7 t f  i  !  "  
^  

Z4- 

7 0 4 &  
7<7# 

T a . 7 3 .  

/ / / / / / / / / y  



0  231  533 

1 / 3 .  

1*fe3fc. 


	bibliography
	description
	claims
	drawings

