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We, WORLDWIDE BLAST CLEAN- spent abrasive accumulates on the surface    ING
LIMITED,A Company duly organised  being treated. The abrasive that falls
dead    under the Commonwealth of the Bahamas, within the blast zone
eventually masks the    of Post Office  Box  N-7788, Nassau, surface to be
treated, and very little clean-  5 Bahamas, do hereby declare the
invention, ing is accomplished. The machine must be 50    for which we pray
that a patent may be  moved forward in order for the spent    granted to
us, and the method by which it abrasive to clear the work area.    is to be
performed, to be particularly de-  Secondly, the rotating brush is
generally    scribed in and by the following state-  operated at a constant
speed for a given 10 ment:-                                    application.
While blasting at a relatively 55      This  invention  relates  to
abrading  slow rate of forward movement, abrasive is    machines, and more
particularly, machines  picked up by the rotating brush at the same
having means for blasting a surface to be  rate as it is thrown. regardless
of the size    treated with sand or other abrasive.   of the pile of
abrasive between the resilient 15  Abrading machines are well known in
seal and the rotating brush.  When the 60    the art. One such machine
adapted for use  operator increases the rate of forward    on flat,
horizontal surfaces is disclosed in  movement of the machine, a large
quantity    U.S. patent 3,691,689, issued September 19, of abrasive
suddenly appears between the    1972.  This machine comprises an en-  seal
and the rotating brush.  This large 20 closure having an opening adapted to
con- quantity of abrasive must be reclaimed 65    tact the surface to be
treated. The opening  within a very short period of time, and    in the
enclosure is surrounded by a resilient can jam the material handling
system.    seal.  A centrifugal blast wheel projects   Thirdly, in order to
blast continuously    abrasive particles onto the surface. Spent with the
device disclosed in U.S. patent 25 abrasive particles accumulate on the
sur- 3,691,689, the device must be capable of 70    face being treated. As
the machine moves carrying a quantity of abrasive sufficient to    forward,
the spent abrasive particles lying  supply the blast wheel, and at the same
on the surface pass under the resilient seal, time allow for the spent
abrasive accumu-    and are picked up by a rotating brush  lated on the
surface being treated. This 30 located behind the enclosure. The spent
spent abrasive lying on the surface performs 75    abrasive that is picked
up is thrown up- no useful function, but adds to the overall    ward and
forward into a collection bin by  weight of the cleaning apparatus.  This
the rotating brush.                       additional weight of the cleaning
apparatus      There are several disadvantages asso- might be considerable
when metal shot is 35 ciated with the use of this machine for  used as the
abrasive. This is especially dis- 80    cleaning flat surfaces. First of
all, one  advantageous when the tops of storage    occasionally encounters
surfaces that are  tanks are being cleaned, because the tops    difficult
to clean. In such an instance, it is  are not designed to support
concentrated    frequently necessary to reduce the rate of static or
dynamic forces. 40 forward movement of the machine or to    Thus, it will
be apparent that there exists 85    operate the machine in a stationary
posi- a need in the art for a surface cleaning    tion for a period of
time. The machine  machine capable of operating at variable    disclosed in
U.S. patent 3,691,689, however, speeds and even in a stationary position
cannot be operated in a stationary position  for extended periods of time.
The abrasive 45 for too long a period of time because the  cleaning machine
should be light in weight 90
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1 496 268                                        2     so as to render it
especially useful for clean-  drawing air through said second brush.    ing
surfaces that cannot withstand heavy    Further, this invention provides a
method    loads.                                     for treating a
surface, method comprising       This invention aids in fulfilling these
projecting abrasive particles at an inclined  5 needs by providing an
improved abrasive  angle relative to said surface to abrade said 70
throwing machine.  The machine of  this  surface and to cause the particles
to re-    inventions comprises an enclosure having an  bound from  the
surface, and striking said    opening therein adapted to confront a sar-
rebounding particles to throw them along-    face to be treated, means
within the en-  a predetermined path, usually into a stor- 10 closure for
projecting abrasive particles at  age hopper.                            75
an inclined angle relative to said surface   This invention will be more
fully under-    and into a blast zone on said surface,  stood  by
reference  to  the  drawings    resilient sealing means around -the peri-
described in detail hereinafter.  In  the    phery of said opening in said
enclosure to  drawings: 15 substantially deter the escape of spent
80    abrasive from the enclosure, and means for   Fig. 1 is a
cross-sectional view of a pre-    returning spent abrasive to said
projecting  ferred surface treating machine of this in-    means including
a rotatable means within  vention;    said enclosure, said rotatable means
being   Fig. 2 is a front view of the surface treat- 20 capable of
propelling spent abrasive par-  ing machine of Fig. 1; and
85    ticles rebounding from the surface.          Fig. 3 is a top view of
the surface treat-      This invention also provides an abrasive  ing
machine of Fig. 1.    throwing machine comprising an enclosure    Referring
to the Figures, there is depicted    having an opening therein, sealing
means  an abrasive throwing machine adapted for 25 around the periphery of
said opening to  treating substantially flat, horizontal sur- 90    contact
a surface to be treated and to retard  faces. The  machine comprises an en-
the escape of spent abrasive from  the  closure generally designated as 1.
The    enclosure, means within the enclosure for  enclosure has an opening
2 therein adapted    projecting abrasive particles along an inci-  to
confront a surface 3 to be treated with 30 dent path to a blast zone on
said surface  abrasive  material.  A  centrifugal blast 95    and from the
blast zone along a rebound  wheel 4 is provided within the enclosure for
path, said projecting means being oriented  projecting a stream of abrasive
particles 7    to establish both said incident path and  at an inclined
angle relative to the surface    said rebound path at acute angles relative
3 to be treated. Resilient sealing means 6 35 to said surface, and means
for returning  is provided around the periphery of the 100    spent
abrasive along a spent abrasive re-  opening 2. The resilient sealing means
6    cycle path to said projecting means includ-  contacts the surface 3
and substantially    ing a rotatable means positioned in said  prevents the
escape of spent abrasive from    rebound path for propelling spent abrasive
enclosure 1.  Abrasive particles 7 strike 40 particles along said recycle
path.       surface 3 within a blast zone 8.  Spent 105      Additionally,
this invention provides a  abrasive particles 9 rebound upwardly along
mobile abrasive blasting machine for treat-  a rebound path generally
designated as 10.    ing horizontal surfaces comprising an en-  This
rebound path is also inclined at an    closure having an opening therein
adapted  angle relative to the surface 3.  The re- 45 to confront said
surface, at least one centri-  bound path is also inclined at an angle 110
fugal blast wheel within said enclosure for  relative to the surface 3. The
rebounding    projecting abrasive particles at an inclined  particles 9 are
propelled by a brush 11    angle relative to said surface and against a
rotating in a counterclockwise direction.    blast zone on said surface,
resilient sealing  Brush 11 takes the uncontrolled stream of 50 means
around the periphery of said opening  rebounding particles 9 and converts
them 115    to contact said surface and to substantially  into a controlled
stream 12, which is fed to    retard the escape of spent abrasive from   a
second brush 13 rotating in a clockwise    said enclosure, and means for
returning  direction. It will be understood that some    spent abrasive to
said blast wheel including  of the bristles of brushes 11 and 13 have 55 at
least one rotatable brush within the  been deleted for convenience of
illustration. 120    enclosure and positioned in front of said  The
controlled stream 12 of spent abrasive    blast zone and removed from said
surface,  particles is returned to a storage hopper 14    the brush being
capable of striking spent  along path 15. Abrasive particles are then
abrasive particles rebounding from said sur-  fed to the blast wheel 4
through an inlet 60 face and throwing them  along a recycle  port 16 having
means 17 therein for con- 125    path to said blast wheel, a rear portion
of  trolling the rate of flow of the particles.    said resilient sealing
means including a    It will be apparent from this description    second
brush means having passages there-  that abrasive particles are
continuously im-    through for the entry of air into said en-  pacted on
the surface to be cleaned, and 65 closure, and  means being provided for
continuously removed from the surface to 130   



3                                         1 496 268
3     prevent substantial accumulation of spent    Any of the well-known
means for pro-    abrasivt- particles. This permits the oper-  jecting
abrasive particles against a surface    ator to vary the speed of the
machine, and  to be treated can be employed in the de-    even operate the
machine in a stationary  vice of this invention. A preferred abrasive  5
position  while efficiently  and  effectively  throwing means is the
centrifugal blast 70     treating the surface. Since substantially all
wheel described in U.S. patent 3,867,791.     the abrasive material remains
within the   A preferred centrifugal blast wheel has enclosure and is
continuously recycled, the  a diameter of about 12 inches and operates
overall weight of the machine is less than  at about 3400 rpm. The abrasive
is pro- 10 a machine in which abrasive passes under  jected toward the
surface being treated at 75    the resilient seal and accumulates on the
the rate of about 100 pounds to about 800    surface until it is picked up
by mechanical  pounds per minute for a machine having a    means. The
kinetic energy of the rebound-  blast zone about 18 inches wide.  The
ing particles carries the particles free of the  rotational speed of the
blast wheel and the 15 surface being treated. Thus, it will also be
quantity of abrasive required for blast zones 80    observed that the
device of this invention  of other dimensions can be readily deter-
effectively utilizes the kinetic energy of the  mined with a minimum of
experimentation.    rebounding  particles  in  recovering  the  A
particularly preferred centrifugal wheel    particles and returning them
along the  for use in an apparatus for treating hori- 20 recycle path to
the storage hopper.       zontal surfaces has a diameter of about 12 85
The enclosure employed in the apparatus  inches, a rotational speed of
about 3400    of this invention is generally made of a  rpm and an abrasive
flow rate of about 500    light-weight material, such as thin gauge  pounds
per minute for a blast zone about    steel  or  aluminum.  Portions  of the
18 inches wide. 25 enclosure can be lined with a replaceable,   The
abrasive material is projected against 90    abrasion-resistant material.
For example, the blast zone on the surface being treated    with reference
to Fig. 1. the housing 18 in  at an angle of about 10[err] to about
60[err], pre-    which the blast wheel 4 is installed can be  ferably about
15 to about 45, relative to    lined with manganese steel, cast alloys or
the surface.  An angle of about 300 is 30 hardened  plate.   This  is
conveniently  particularly preferred. These angles assure 95
accomplished by using replaceable liners of  that the abrasive material
will rebound in    the type well known in the art. Similarly, an angular
direction. Most of the abrasive    other surfaces of the enclosure
subjected to  particles will rebound at substantially the    wear can be
lined with an abrasion-resistant  same angle as they strike the surface.
Other 35 material. Thus, the portion of the enclosure  particles, however,
will rebound at a dif- l00    surrounding the rotatable brushes can be
ferent angle giving rise to the uncontrolled    similarly coated or lined.
stream of rebounding abrasive.      The resilient sealing means around the
The rotatable means for returning spent    periphery of the opening in the
enclosure  abrasive to the projecting means converts 40 substantially
impedes the escape of spent this uncontrolled  stream  of rebounding 105
abrasive particles from the enclosure. The  abrasive into a controlled
stream. By this    seal should be comprised of a material that it is meant
that the rebounding particles    is sufficiently resilient to pass over or
are directed along the recycle path to the    around obstructions on the
surface being  propelling means.  The rotatable means 45 treated, yet
confine spent abrasive within  also acts to impart force to the rebounding
110    the enclosure.  Elastomeric materials for  particles in order to
project the spent    this purpose are well known in the art.    abrasive
particles along the recycle path to      Any  type  of  conventional
abrasive  the  storage  hopper.  Thus, it will be    material can be used
in the device of this  apparent that the rotatable means imparts 50
invention. For example, one can use metal momentum to substantially all of
the par- 115    shot, slag, sand, volcanic ash, glass beads, tides while
changing the direction of at    metal oxide particles, zircon, garnet, car-
least some of the particles.    borundum, stone, etc. Metal shot of sub-
Typical of the rotatable means for pro-    stantially spherical shape is
preferred be-  pelling the spent abrasive particles rebound- 55 cause of
its durability and its effects on the  ing from  the surface being treated
are 120    surface being treated.  Spherically shaped  brushes or rotating
paddles. Brushes are    abrasive gives a good blast pattern and pro-
preferred because of their availability, cost    file on the treated
surface. While angular-  and  light-weight construction.  Preferred
shaped particles can also be employed, the  brushes are comprised of
synthetic bristles, 60 profile of the treated surface is frequently  such
as polypropylene, nylon or urethane. 125    characterized by peaks and
valleys. When  Polypropylene and nylon bristles are par-    the treated
surface is to be painted, a peak  ticularly preferred because of their
lower    can penetrate the paint film, later serving  cost.  The
particularly preferred brushes    as a locus for the formation of rust and
for use in the apparatus of this invention 65 deterioration.
have an outside diameter of about 14 inches. 130    



1 496 268                                         4      The brush should
preferably be at least as from the surface being treated. When the     wide
as the blast zone in order to assure  rotatable   means comprises
rotatable     that all of the rebounding abrasive particles  paddles, the
paddles will generally be re-     are guided and thrown along the recycle
moved from the surface in order to mini-  5 path to the projecting means.
Each bristle  mize wear. When the rotatable means com- 70     is an
elongated resilient material having a  prises a brush, the brush can be
remover     diameter of typically about 0.030 to about from the surface or
contact the surface.     0.050 inches, although other dimensions can  brush
contacting the surface is especially     be  employed.  The  brushes can
con- desirable when one is treating a surface to  10 veniently  be
employed  as a  two-part be  painted where it is desirable to brush 75
assembly adapted to fit a rotating shaft.   the surface prior to painting
in order to       The brushes can be driven by conven-  dislodge and remove
foreign matter.  In     tional means. For example, a belt or chain  any
case, when the apparatus is employed     and pulleys or sprockets can be
employed. for treating horizontal surfaces, the rotat-  15 In Fig. 1, 19
represents a drive sprocket, 20  able means should be relatively close to
an idler sprocket, 21 a sprocket fixed to a  the surface being treated
because the spent     shaft 22  passing longitudinally through  abrasive
particles rebound upwardly only     brush 11, and 23 a sprocket fixed to a
shaft a short distance. Therefore, the rotatable     24 passing
longitudinally through brush 13. means must be near enough to the surface
20 A chain 25 transmits the force from drive  to prevent the spent abrasive
particles from 85     sprocket 19 to idler sprocket 20, past  falling back,
onto the surface before they     sprockets 21 and 23, thereby resulting in
are struck by the rotatable means and     the rotation of the brushes. In a
particu-  thrown along the. recycle path. The distance     larly preferred
device for cleaning hori-  between the rotatable means and the sur- 25
zontal surfaces, the lower brush 11 rotates  face being treated is usually
not as im- 90     at a speed of about 450 rpm, while the  portant if the
apparatus is being employed     upper brush 13 rotates at a speed of about
to treat vertical or inclined surfaces.     350 rpm, Other speeds could, of
course,   In the particularly preferred apparatus of     be employed. For
example, if a single brush  this invention, the distance between the 30 is
employed to propel the rebounding par- center line of the rotatable brush
11 and 95     ticles along the recycle path to the pro-  the surface 3
being treated is about 16     jecting means, the rotational speed could be
inches, while the distance between the     increased in order to assure
that sufficient center lines of brush 11 and 13 is about 18     momentum
was imparted to the rebounding  inches. Optimum  dimensions for. a given 35
particles to insure their return to the stor-  application can be readily
ascertained with 100     age hopper. Such an arrangement would  a minimum
of experimentation.     be especially  effective with light-weight    The
device depicted in Fig. 1 is designed     abrasive material. Under ordinary
condi-  for movement in the direction indicated by     tions, the
tangential speed of the brushes  the arrow at the base of the Figure. The
40 need not greatly exceed the velocity of the  center line of the
rotatable brush 11 is 105    rebounding particles in order to avoid ex-
depicted in front of the blast zone 8. The    cessive wear of the brushes
but it will be  rotatable brush could as well be mounted    understood,
however, that generally the re-  in approximately the position now occupied
bounding particles will be accelerated by  by sprocket 19 provided that the
bristles of 45 the brush or brushes.                       the brush extend
into the rebound path 10 110      While the apparatus of this invention has
of the spent abrasive particles 9. In other    been described in terms of
one or two rotat-  words, it will be understood that the rela-    ing
brushes, it will be understood that rotat-  tive location of the rotatable
means can be    able means in series can also be employed. adapted to a
particular application, pro- 50 For example, three or more rotating brushes
vided that the rotatable means is within 115    in series can be employed
to raise the spent the enclosure and in communication with    abrasive
particles to elevations considerably  the rebound path defined by the
rebound-    above the surface being treated.        ing spent abrasive
particles.      When two brushes are employed in series   In a preferred
embodiment of this inven- 55 as depicted in Fig. 1, it is preferred to
tion, the opening 2 in the enclosure 1 has a 120    reduce the
cross-sectional area of portion  front area generally designated as 26 in
of the enclosure between  the rotating  Fig. 1 and a rear area generally
designated    brushes in order to assure that the abrasive  as 27. The
front area 26 and rear, area    particles are fed to the second brush at an
27 are outside the blast zone. When the 60 optimum angle. This avoids
clogging, ex-  device depicted in Fig. 1 is used for treating 125
cessive wear and damage to the second  horizontal surfaces there  may be a
ten-    brush depicted as 13 in Fig 1.                           dency for
a small amount of spent abrasive      The rotatable means for propelling
the  to collect in the' rear area.27 outside the    spent abrasive
particles along the recycle  blast zone 8. It is advantageous to recir- 65
path can contact the surface or be removed  culate this spent abrasive,
even though the 130     



quantity might be quite small. This can  the enclosure. When a vacuum
system is    be accomplished by providing means for  employed, it is
preferable to connect the    forcing spent abrasive in the rear area 27
storage hopper 14 to the blast wheel 4 by    back into the blast zone 8 in
order that means of a substantially air-tight seal in  5 fresh abrasive 7
will strike the spent abrasive  order to prevent short-circuiting of the
air 70    and blast it from the surface along the re- flow. The auxiliary
air flow 29 can also    bound path 10. This can conveniently be  be
provided by means capable of supplying accomplished by providing for the
entry of air at a positive pressure near the brush 28.    a fluid, such as
a gas, preferably air, in the  In this instance, it is not as important
that 10 rear area 27. This can be accomplished  the seal between the
storage hopper 14 and 75    by providing the portion of the resilient
blast wheel 4 be airtight, since air is being    seal 6 adjacent rear area
27 with at least forced into the rear area 27; air drawn into    one
passage to permit the entry of air. the blast wheel 4 at the seal between
the    Preferably, this portion of the resilient seal blast wheel 4 and
hopper 14 will, therefore, 15 comprises a resilient brush means 28 ad- not
prevent the auxiliary air flow 29 from 80     jacent to the rear area 27.
Brush means 28  performing its intended function.     permits the flow  of
air along the path   It has been found that the auxiliary air     generally
indicated as 29 in Fig. 1. This  flow 29 should be of substantially high
flow of air passes over the blast zone 8 and  volume and low pressure or
vacuum. In 20 through the enclosure along the rebound  the preferred device
previously described, 85     path 10 and recycle path defined by 12 and  an
air flow of about 1000 cfm at 10 in [err]     15. This flow of air makes a
very small and ambient temperature has been found     contribution to the
return of spent abrasive  to be adequate. Other flow rates and pres-
particles to the storage hopper 14. That is, sures can be employed provided
that the 25 a small quantity of abrasive and foreign  flow is sufficient to
force spent abrasive in 90     matter will be carried by the air stream as
the rear area 27 into the blast zone 8. It     it passes along rebound path
10, past brush  will be understood that the auxiliary air     11, past
brush 13 and along path 15 to  flow 29 should not disrupt or disturb the
hopper 14.  The main function of the  abrasive particles 7 along their
inclined path 30 auxiliary air supply is, as previously indi- 5 or the
spent abrasive particles 9 along 95     cated, to force spent abrasive
material col- their rebound path 10. Thus, very high     lecting in the
rear area 27 back into the  pressures and air flow rates will generally
blast zone 8. When the device is operating  be avoided.     at high speed,
the auxiliary air flow also   When an auxiliary air supply is em- 35 aids
in cooling the machine and the surface  ployed, it proceeds along the path
10 and 100    being treated.                             path 15. When the
spent abrasive particles       This auxiliary air flow 29 is especially
fall into hopper 14, the air continues along    advantageous when the
machine is operated  the path designated as 31.  It will be    at low
speeds or in a stationary position, apparent that air sweeps through  the
40 since it prevents large quantities of spent descending particles 30
along the path 105    abrasive from collecting in the rear area 27
designated 31. This results in an air wash-    of the opening 2. It will be
understood  ing of the spent abrasive particles. Foreign    that a similar
auxiliary air flow can be  material removed from the surface being
provided in the front area 26 if the collec-  treated can effectively be
removed from the 45 tion of spent abrasive particles in this area  spent
abrasive particles in this manner.   110    becomes a problem. This might
occur, for    As the air proceeds along the path 29, it    example, when
the device is operated in a  carries with it a small quantity of spent
stationary position.                       abrasive designated as 32 in
Fig. 1. The       When the device is mobilized and used  air is permitted
to pass through an ex- 50 for cleaning horizontal surfaces, any spent
panded area generally designated as 33. 115    abrasive that collects in
the front area 26  This results in a decrease in the flow rate    will
enter the blast zone 8 as the machine  of the air. Abrasive particles 32
then fall    moves forward. In this instance, it gener-  by the action of
gravity into the trough 34.    ally  will not be necessary to include
Trough 34 is provided with an adjustable 55 auxiliary air in the front area
26.     gate 35, preferably constructed of a resilient 120       Brush
means 28 not only permits the  material such as rubber. Abrasive particles
passage of air into the rear area 27 of the  collect above the adjustable
gate 35, and    opening 2, but also restrains spent abrasive  eventually
trickle back into the storage    from escaping from the opening.
hopper 14. The air then proceeds along 60   The auxiliary air flow 29 can
be provided  the path designated as 36 in Fig. 1. The 125    by means of a
vacuum or a forced air sys- air can then be passed through a dust col-
tem. For example, the enclosure could be  lector to remove foreign material
picked    connected to means for providing a vacuum  up from  the surface
being treated.  The    within the enclosure. Air could then enter dust
collector is an optional embodiment 65 the brush means 28 in the lower
portion of that is preferred when it is important to 130     



6                                         1 496 268
6      control air pollution.  The dust collector  through the floating
roofs of storage tanks.     can be part of the apparatus or remote from
The particularly preferred device of this     the apparatus. A remote dust
collector is  invention has been described as having an     preferred where
the weight of the machine  18 inch wide blast zone. It will be under-   5
is a critical factor, such as in the cleaning  stood that blast zones of
other dimensions 70   of the tops of storage tanks. In cleaning  are
contemplated, and can be provided by     roadways, however, weight is not
as im-  proper selection of the abrasive projecting,     portant a factor,
and the entire surface  means. For example, where a wide blasts
treating apparatus and dust collector system   zone is desired, two or more
centrifugal  10 can be mounted on a single mobile unit,  blast wheels can
be arranged side-by-side. 75     such as a truck body.
A  wide blast zone is frequently advan-       The device depicted in Fig. 1
is provided  tageous because it permits the treatment of     with a
removable top 37. This permits the  a larger surface area per hour of
operator     operator to service the machine.  Fresh  time than a narrow
blast zone.  15 abrasive material can be added to the    It will be
understood from the foregoing 80     storage hopper when the top is removed
discussion that the device of this invention     and the upper brush can be
serviced. The  can be used on vertical, horizontal or in-     portion 41 of
the enclosure 1 can also be  clined surfaces. It will also be understood
constructed for easy removal. This permits  that the device of this
invention can be  20 the operator to service the lower brush 11. mobilized
or operated in a stationary posi- 85       The apparatus can also be
provided with  tion. While the device has been described     a steering
handle, such as 38 in Fig. 1. The  as being mobile and especially-adapted
for     apparatus can be self-propelled by provid-  use in cleaning
substantially flat, horizontal     ing one or more drive wheels 39 near the
surfaces, it will be understood that the  25 rear of the machine   A
caster wheel device can be operated in a stationary posi- 90     assembly
40 can be provided in the front  tion, and the surface being treated moved
of the machine.  Controls for regulating   past the opening in the
enclosure. It will     the speed and direction of the machine, the  also be
understood that both the device     speed of the throwing device and the
rota-  and  the surface being treated  can be  30 tional speed of the
brushes can be mounted  stationary.  Of course, the device of this 95
on steering handle 38. It will be apparent  invention would not be employed
for treat-     that the rate of travel of the machine can  ing a single
surface in this manner for an     be adapted to suit a particular
application.  extended period of time unless it was de-     Preferably,
variable speed controls are pro-  sired to substantially abrade the surface
35 vided.                                     being treated.
100       The device depicted in Fig. 1 is designed.    The device of this
invention possesses     to travel close to the surface being treated.
several advantages. It can be operated in a     The central portion of the
machine can  stationary position or it can be mobilized.     hang-up on
obstructions or irregularities on  In either case, spent abrasive particles
are  40 the surface. This can be avoided by plac-  prevented from
accumulating in large quan- 105     ing drive wheels 39 in an area adjacent
to  tities on the surface being treated. Secondly,     the blast zone 8,
but still outside the en-  the blast zone is of a substantially constant
closure 1. The device can then ride over  size because abrasive particles
are con-     obstructions and irregularities on the sur-  tinuously removed
from the surface being  45 face.
treated.  The device of this invention is 110       The surface treating
machine, rotating  compact, making it relatively maneuver-     brushes and
blast wheel can be powered by  able.  Furthermore, since  the  abrasive
conventional means.  For example, hy-  material is continuously removed
from the     draulic, electric or pneumatic drive means  surface and
recycled to the throwing means, 50 can be employed. Hydraulic drive means
the amount of abrasive is small relative to 115     are preferred  when
the weight of the  that required in prior art devices. This     machine is
an  important  consideration. reduces the overall cost of operation and
Hydraulic motors, for example, are gener-  the weight of the machine,
making the     ally lighter in weight than electric motors.   machine
especially suitable for cleaning the  55   The opening 2 in enclosure 1 is
generally  tops of storage tanks  Additionilly, the 120     of a
rectangular or square shape, although  energy of the rebounding partiles is
not     other shapes can be employed. For example, wasted. This is
accomplished by preventing     an oval or oblong opening can also be  most
of the rebounding particles from re-     employed. For example, an oval or
oblong  turning to the surface being treatd.  As 60 opening can also be
emplyed. A rectangular the machine moves forward  abrasive is 125     or
square opening permits the operator to  continuously blasted at the surface
being     move the blast zone closer to obstructions  treated, and is
continuously recycled. The     on the surface being treated.  Thus, for
forward  speed of the machine  can be     example, the operator will be
able to move  changed without surges of spent abrasive  65 the machine
close to columns projecting  particles clogging the recycle mechanism.
130     



7                                         1496 268
7        WHAT WE CLAIM  IS:-                      and from the blast zone
along a rebound       1. An abrasive throwing machine com-  path, said
projecting means being oriented     prising an enclosure having an opening
to establish both said incident path and said 60     therein adapted to
confront a surface to be  rebound path at acute angles relative to  5
treated, means within said enclosure for said surface, and means for
returning spent     projecting abrasive particles at an inclined  abrasive
along a spent abrasive recycle     7 angle relative to said surface and
into a  path to said projecting means, including a blast zone on said
surface, resilient sealing  rotatable means positioned in said rebound 65
means around the periphery of said opening  path for propelling spent
abrasive particles  10 in said enclosure to substantially deter the  along
said recycle path.     escape of spent abrasive from  said en-    10. A
mobile abrasive blasting machine     closure, and means for returning
spent for  treating  horizontal  surfaces,  said     abrasive to said
projecting means including  machine comprising an enclosure having an 70
a rotatable means within said enclosure, opening therein adapted to
confront said  15 said rotatable means being capable of pro-  surface, at
least one centrifugal blast wheel     pelling spent abrasive particles
rebounding  within  said  enclosure  for  projecting     from said surface.
abrasive particles at an inclined angle rela-       2. Machine of Claim  1
wherein said  tive to said surface and against a blast 75     machine is
mobile.                         zone on said surface, resilient sealing
means  20   3. Machine of Claim  2 wherein said  around the periphery of
said opening to     opening in said enclosure has a front area  contact
said surface and to substantially     and a rear area outside said blast
zone, said  retard the escape of spent abrasive from     front area being
toward the direction of  said enclosure, and means for returning 80
movement, and  said  machine  includes  spent abrasive to said blast wheel,
includ- 25 means for providing a fluid under condi-  ing at least one
rotatable brush within said     tions sufficient to force spent abrasive in
enclosure and being positioned in front of     said rear area into said
blast zone.       said blast zone and removed from said sur-       4.
Machine of Claim  3 wherein said  face, said brush being capable of
striking 85     fluid is air and the portion of said resilient  spent
abrasive particles rebounding from  30 seal adjacent said rear area
includes at  said  surface  and  throwing  said  spent     least one
passage to permit the entry of  abrasive particles along a recycle path to
said air into said rear area to force spent  said blast wheel, a rear
portion of said     abrasive in said rear area into said blast  resilient
sealing means including a second 90     zone.
brush means having passages therethrough 35   5. Machine of Claim 4 wherein
the said  for the entry of air into said enclosure, and     portion of said
resilient seal is a brush  means being provided  for drawing air     means.
through said second brush means.       6. Machine of Claim  5 wherein  said
11. A method for treating a surface, said 95     rotatable means within
said enclosure is a  method comprising: 40 brush means having a
substantially circular  (A) projecting abrasive particles at an
cross-section.                             inclined angle relative to said
surface to       7. Machine of Claim  1 wherein said  abrade said surface
and to cause said par-     rotatable means within said enclosure is a
ticles to rebound from said surface; and   100     brush means having a
substantially circular  (B) striking said rebounding particles to 45
cross-section.                              throw said particles along a
predetermined       8. Machine of Claim  7 wherein said  path.     means
for projecting abrasive particles is a    12. An abrasive throwing machine
con-     centrifugal, airless blast wheel.          structed substantially
as herein described 105       9. An abrasive throwing machine com-  with
reference to the accompanying draw-  50 prising an enclosure having an
opening  ings.     therein, sealing means around the periphery     of said
opening in said enclosure to contact      WITHERS & ROGERS,     a surface
to be treated and to retard the           Chartered Patent Agents,
escape of spent abrasive from  said en-               4, Dyer's Buildings,
55 closure, means within said enclosure for               Holborn, London,
projecting abrasive particles along an inci-              EC1N 2JT.
dent path to a blast zone on said surface          Agents for the
Applicant.   Printed for Her Majesty's Stationery Office by The Tweeddale
Press Ltd., Berwick-upon-Tweed, 1977.  Published at the Patent Office, 25
Southampton Buildings, London, WC2A 1AY, from which copies
may be obtained.    


