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@ A Hoor structure for abrasive blasting cabinets.

@ A pneumatic recovery floor for recovering particles from
an enclosure has a fioor plate (7, 8; 28) provided with aper-
tures (12, 16; 37), spaced above a base plate (3; 19; 24), and
substantially the whol&of the intervening space between the
floor plate and base plate forms a pneumatic conveying duct
for removing particles which fall through the apertures in the
floor plate. To provide auniform air flow in the conveying duct
the base plate may descend in steps or may slope downwards
the air outlet, and. or the width of the duct may increase
towards the air outlet, To provide uniform air flow over the
floor area and uniform entry into the duct the apertures may
ingrease in spacing or decrease in size towards the air outlet
end of the duct. The apertures may be in recesses in the floor
plate, or more-than one floor plate may be provided with
coincidentapertures, the aperturesin the upper plate or plates
being larger than those below.
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"Recovery of Particulate Material"

This invention relates to the recovery of particulate
material from an enclosure. In particular but not exclusively
it relates to an abrasive blasting cabinet or room wherein the

abrasive is conveyed from the enclosure after use in order to
be cleaned and reused.

Abrasive blasting systems are well known which comprise
an enclosure in which articles are subjected to surface treatment
by abrasive particles with means to recover and clean the spent
abrasive so that it can be re-circulated for use again. Blasting
systems which provide these operations are described in British
Patent No. 934,088 wherein the abrasive used falls through a

. floor comprising a plurality of hopper-like pockets and empties

through apertures from the pockets into ducts which are situated
in rows between the hopper-like pockets.

In order to afford the operator proper visibility inside
the enclosure, ventilation is provided by the entry of air through
baffled apertures in the roof. The air is then drawn downwards
through the hopper apertdres, spaced substantially evenly over
the entire floor area. The ventilation air alsoc provides
the necessary air streams that carry the used abrasive and debris
out of the room through the aforementfoned ducts.
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The enclosure described in British Patent No. 934,088,
by using a p]ura]ity of small hoppers, has a small overall floor
thickness compared, for instance, with a single-hopper enclosure.
As a result the enclosure can be placed directly on a factory
floor, requiring only a shallow ramp for access, or may alternatively
be installed in a shallow recess. However, the floor construction
is a complicated arrangement of parts assembled together to provide
both the hoppers and the conveying ducts.

The present invention provides a greatly improved floor
construction for the pneumatic recovery of particulate material,
in which substantially the entire under~floor area serves as

the conveying ducting for removal of the particulate material. .
The overall thickness of the floor including the ducting is thereby
reduced to a minimum, The floor construction is considerably

simplified and the manufacturing costs reduced, compared with,
for example, the floor construction described in British Patent
No. 934,088,

It is preferred that the conveying ducts have a progressively
increasing cross section in the direction of flow of air and
particulate material. This is to maintain a reasonably uniform
air velocity as more air enters the duct through the floor apertures.
However a floor with a constant duct section and thus an increasing
duct velocity can still give satisfactory performance, at least
in small enclosures.

Accarding to the present invention, an apertured floor
plate is spaced above a base plate and the intervening space
forms a pneumatic conveying duct; the apertures are determined
in size and number to allow a controlled quantity of air to enter
the duct and so spaced that, should the complete floor be covered
with particulate material, the piles of material within the duct
will not unduly restrict the flow of air through the duct.
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The floor construction may comprise a floor plate
which is loose or attached by screws or bolts and can be easily
removed so that complete access is obtained to the duct system,
e.g. for maintenance.

The conveying ducting may for example be divided into
sections by baffles extending between upper and lower floor plates,
for ease of installation. The orifices controlling the flow
of air and particuiate material from the enclosure do not have
to be of variable size or pitching in order to provide a substantially
even downdraft over the room area, or substantially uniform
duct velocity.

Although the invention will be discussed in connection
with blast enclosures, it can also apply to other types of rooms
requiring substantially uniform downdraft and the removal of
particles. In the case of blast enclosures, the simplicity
and compactness of the recent construction is such that it can
be applied to small blast cabinets, thus enabling them to be
placed directly on to a table or bench by the elimination of
a hopper or support legs.

The accompanying drawings show, by way of example only,
embodiments of the invention: in the drawings:-

[Figure 1 is a longitudinal section through one version
of the floor of an abrasive blasting enclosure on the line A-A
of Figure 3,

Figure 2 is a cross section through the floor on the line
B-B of Figure 3,

Figure 3 is a plan view of the floor with the air entry
baffles removed,
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Figure.4 is a longitudinal section through an alternative floor
construction,

Figure‘é is a section through a further version of the floor
of an abrasive blasting enclosure, on the line C-C of Figure
7.

Figure 6 is a section through the said floor on the line D-D
of Figure 7.

Figure 7 is a plan view of the floor on the line E-E of Figure
5.

Figure 8 is a section through the floor, on the line F-F of
Figure 7, and

Figure 9 shows an alternative detail of the floor plate.

Figures 1 - 3 show an enclosure 1, with a roof provided with

air entries (not shown) walls 2, and a stepped base plate 3 which
can-conveniently rest on a factory floor or bench. An outlet
duct 4 is connected to a fan or similar means (not shown) for
créating an air flow 5 along and from the duct. This in turn
results in an air flow into the enclosure through the roof, the
air flowing vertically downwards as indijcated by arrows 6.

The operating floor of the enclosure is a floor plate 7, mounted
on a secondary floor plate, 8, spaced above the base plate 3,
and in the case of a blast room where the operator enters the
enclosure, the floor plate 7 provides the working area on which
the operator stands. In the case of a blast cabinet which

is operated from outside, the floor plate 7 is the cabinet work
floor on which components are placed for processing.
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The spacing of the floor plate assembly 7 and 8 above the
base plate 3 forms a conveying duct 9, for the removal of air and
abrasive from the enclosure 1 into the outlet duct 4. The distance
between the secondary floor plate 8 and the base plate 3 is determined
by the volume of air being recovered and the air velocity necessary

to convey the abrasive particulate material along the conveying
duct 9.

It is also necessary that the conveying velocity in the duct
9 be substantially constant. Too Tow a velocity will result
in abrasive lying in the duct, while too high a velocity will result
in unnecessary wear and excessive resistance to flow, requiring
an excessively large fan motor.

The floor assembly 7 and 8 is supported on longitudinal supports
10 which also ensure a seal along the side of each floor section
to enclose the duct 9. The longitudinal supports also provide
attachment for the base plate 3 which is manufactured for convenience
in a series of overlapping steps.

Air drawn from the outlet duct 4 enters the conveying duct
9 through two paths. A large proportion, for example one-third,
of this flow enters through the entry aperture 11, the remainder
being drawn through the perforations 12 in the secondary floor plate
8. +he perforation size and spacing is such that the air entering

- results in a constant velocity beneath the plate 8, as the conveying

duct hé&ight increases, for examp]e’from the entry height 13 to the
outlet height 14.

Theoretically, owing to the increasing depression in the conveying
duct from its entry aperture to its outlet, a greater number of
perforations are required per unit area of floor adjacent to
the entry compared with the area adjacent to the outlet in order
to provide a uniform increase in air flow as the duct height increases.
Alternatively, if the spacing is constant, the perforatﬁons may
be variable in size, decreasing towards the duct outlet. In
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practice however, it has been found that a unifo}m pattern of
perforations over the entire floor area will provide a substantially
uniform velocity in the conveying duct beneath the floor sufficient
for the recovery of abrasive after use.

A convenient practical way to increase the duct height is
by forming the base plate 3 in a series of overlapping steps 3a,
3b, etc. Thus a step can be provided wherever the duct velocity
has increased to an excessively high figure, and arranged so
as to reduce the velocity to that just sufficient to convey the
abrasive.

By varying the length of each step in the direction of the ~
air flow, compensation can be made for the variation in air flow
entering a uniform pattern of perforations. This can be achieved
by the use of longer steps at the entry end and decreasing in length
towards the outlet.

As an example of the very shallow thickness of floor that
results from such a system, the outlet height 14 can be as little
as 30 mm for an abrasive blasting room 3m. along the duct Tength.

._§hou1d the floor area be fully covered with abrasive the abrasive
will collect in the conveying duct 9 in the form of piles 15 (Figure
2) determined by the angle of repose of the material. It is essential
therefore, that the spacing of the perforations 12 relative to the
outiet height 14, be wide enough so that the piles of abrasive do
not restrict the flow of air excessively. This is normally achieved
if not more than approximately 50% of the duct area is restricted,
viewed in the direction of the air flow.

It has been found that a wide spacing between the
perforations for example 60 mm does not result in a build up
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of abr:sive on the floor plate 7. During operation the movement
of the abrasive by richochet after impact, an d by disturbance due
to the blast nczz'e air flow, causes it to travel over the floor

plate and enter the perforations very rapidly after discharge from
the nozzle.

However, to improve the collection of the abrasive media scattered

over the floor area, the fioor p]ate 7 which carries any loads within
the cabinet or room is provided with large orifices 16, while the
secondary plate 8 has perforations 12 whose function is to meter
the air and abrasive flow in to the duct 9. As an example, the

floor plate 7 may be 10 mm thick with 25 mm orifices while the Secondary

plate may be 3 mm thick with 5mm perforations to provide hopper-1like
entries spaced over the floor area.

Provided that the entry aperture 11 is free of any restriction
which may occur, for example, owing to a sudden loading of abrasive
onto the floor, the conveying duct 9 will be evactuated of all abrasive
entering the perforations. This freedom from
obstruction is achieved by baffling the entry aperture by means
of a-gehera11y vertical edge plate 17 protected by a cover plate 18.

As an alternative to the use of stepped-plates 3a, 3b, etc.,
to form the base plate, Figure 4 shows a single inclined plate 19,
which can be welded between the longitudinal supports 10. Such
a system provides a more uniform velocity from the entry end 20

to the outlet end 21, while the avoidance of steps results in a
reduced resistance to flow.

The inclination of the plate 19 can be constant which will

‘result in some variation if the perforations 12 are regular, although

in practice such variation is acceptable. Alternatively the
inclination can vary, being shallow at the entry end and steepening
towards the outlet as more air enters the perforations.
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Figures 5 - 8 shows a further version of the invention where
the floor plate and base plate are parallel, comprising an enclosure
22 with a roof provided with air entries (not shown), walls 23,

and a base plate 24. An outlet duct 25 is con nected to a fan
or similar means (not shown) for creating an air flow 26 along
and from the duct. This in turn results in an air flow into

the enclosure through the roof, the air flowing vertically downwards
as indicated by arrows 27.

The operating floor of the enclosure is a floor plate 28 spaced
above the base plate 24 and as previously described, in the case
of a blast room where the operator enters the enclosure, the floor
plate 28, provides the working area on which the operator stands.
In the case of a blast cabinet which is operated from outside, the
floor plate 28 is the cabinet work floor on which components are
placed for processing.

The spacing of the floor plate 28 above the base plate 24
forms a conveying duct 29, for the removal of air and abrasive from
the enclosure 22 into the outlet duct 25. The distance between
the floor plate 28 and base plate 24 is determined as previously
stated by the volume of air being recovered and the air velocity
necessary to convey the abrasive particulate material along the
conveying duct 29. It is also necessary that the conveying velocity
in the duct 29 be substantially constant.

The floor plate 28 is supported around at1 its closed edges
b y side supports 30 and end supports 31 to ensure a seal around
the floor edge. The plate is further supported by inlet splitter
plates 32 and outlet splitter plates 33, which also assist in uniform
distribution of the air flow through the conveying duct 29 into
outlet duct 25.

B
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The control of the flow beneath the floor plate 28, in
order to maintain a substantially uniform velocity, is achieved
by the provision of duct wall plates 34.

The outgoing air flow 26 results in a flow from the enclosure
22, through the floor plate 28. A large proportion, for
example one-third, of this flow enters through entry apertures
35 and 36, the remzinder being drawn through the perforations
37 in the floor plate 28. The perforation size and spacing
is such that the air entering results in a constant velocity
beneath the plate 28, as the conveying duct width increases, .
for example from the entry aperture 35, to the outlet aperture 38.

Should the floor area be fully covered with abrasive the
abrasive will collect in the conveying duct 29, in the form of
piles 39 (Figure 8) determined by the angle of repose of the
material. It is essential therefore, that the spacing of the
perforations 37 be wide enough so that the piles of abrasive
do not restrict the flow of air excessively. This is normally
achieved if not more than 50 % of the duct area is restricted,
viewed in the direction of the air flow.

— As previously stated, it has been found that a wide
spacing between the perforations does not result in a build up
of abrasive on the floor plate 28. During operation the movement
of the abrasive by richochet after impact, and by disturbance
due to the blast nozzle air flow, causes it to travel over the
floor plate and enter the perforations very rapidly after discharge
from the nozzle. However, improvements may be effected by
the addition of an upper floor plate (not shown) with large
orifices, in a similar manner to that described for the system
in Figures 1 - 3. '

10
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As a general rule, the end 40 of the duct wall plate 13
will be so positioned that the width of the duct 29 at the entry
aperture 35, is approximately one-third of the width at the outlet
aperture 38. The other end of the duct wall plate will be
approximately mid-way between the side support 30 (or splitter
plate 32), and the splitter plate 33. For clarity, the paths
taken by the air flow are indica@ed by arrows in Figures 5 - 8.

Provided that the entry apertures 35 are free of any

‘restriction which may occur, for example, owing to a sudden loading

of abrasive onto the floor, the conveying duct 29 will be evacuated _
of all abrasive entering the perforations. This freedom from
obstruction is achieved by baffling the»entny aperture by means
of a vertical surround 42, protected by a cover plate 43.

A modification to the floor plate 8 or 28, in any of the
systems, to reduce the amount of horizontal flat surface between
the perforations 12 or 37 is shown in Figure 9. In this the
plate around the perforations is slightly dished to provide a
conical entry 44. It is then necessary for the perforations
to be spaced clear of any support or splitter plates beneath
the floor plate 7. Such a modification would, of course,
e]iminate the need for the upper floor plate 7.

Many minor variations may be made without departing from
the principle of the invention, namely a recovery floor system
using the entire floor area as the recovery duct in order to
keep the overall thickness to a minimum. For instance, the
perforations may be of variable size and spaced irregularly to
provide a completely uniform air flow over the floor area in
the conveying duct. The perforations may also be shaped in
cross section, for example a conical entry section may be provided
to reduce the air entry loss and attenuate the noise created
by the air entering the orifices. . Although the outlet duct 4
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or 25 is shown connected across the floor duct outlets and would,
therefore, increase in cross sectional area towards the recovery
fan or similar means, the floor outlets may be connected by means
of a fishtail either running horizontally or vertically into

a single duct.
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CLAIMS:

1. A pneumatic recovery floor structure for particulate
material comprising an apertured floor plate (7, 8; 28) spaced above
a baseplate (3; 19; 24), the intervening space between the floor
plate and base plate forming pneumatic conveying ducting (9; 29)
over substantially the entire floor area.

2. A floor structure as claimed in c¢laim 1 in which the apertures
(12, 16; 37) in the floor plate (7, 8; 28) are determined in size

and number to allow a controlled quantity of air to enter the ducting
(9; 29) and so spaced that should the complete floor be covered with
particulate material, the piles of material within the ducting wtil

not unduly restrict the flow of air through the- ducting.

3. A floor structure as claimed in claim 1 or 2 in which the baseplate
(3) is formed in a series of steps (3, 3a, 3b) to increase the effective
duct area in the direction of flow and thus maintain a generally
constant air velocity in the ducting (9).

4, A floor structure as claimed in c]ai& 3 in which the spacing
between steps decreases in the direction of flow.

5. A floor structure as claimed in claim 1 or 2 in which the
bageplate (19) is inclined from the horizontal to increase the effective
duct area in the direction of flow and thus maintain a generally
constant air velocity in the ducting (9).

6. A floor structure as claimed in claim 5 in which the inclination
of the baseplate increases in the direction of flow.



10

15

20

0010431

13

7. A floor structure as claimed in claim 1 or 2 in which the
apertured floor plate (28) and the baseplate (24) are parallel, with
splitter plates (32,33, 34) positioned to define at least one pneumatic

conveying duct (29) of increasing area from the inlet (35) to the
outlet (36).

8. A floor structure as claimed in any of claims 1 to 5 in
which the spacing of the apertures (12, 16, 37) in the flow plate
{7, 8, 28) increases towards the ducting outlet end to provide a
uniform air flow over the floor area and uniform rate of entry along
the length of the ducting (9; 29).

9. A floor structure as claimed in any of claims 1 to 6 in which
the size of the apertures (12, 16, 37) in the floor plate (7, 8;

28) decreases towards the ducting outlet end to provide a uniform

air flow over the floor area and uniform rate of entry along the
length of the ducting (9; 29).

10. A floor structure as claimed in any of claims 1 to 7 in which
the apertured floor plate comprises more than one plate (7, 8), with
the size of the apertures (12, 16) in the plates (7,8) decreasing
downwards to provide a hopper-1ike entry to the ducting {(9; 29).

11. A floor structure as claimed in any of claims 1 to 7 in which
the apertured floor plate (8; 28) has apertures (12; 37) which are

dished or similarly formed to provide a hopper-like entry (44) to
the ducting (9; 29).

~
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