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CONVERTIBLE BLAST CLEANING UNIT

This is a continuation of application Ser. No. 522,464
filed Nov. 11, 1974 now abandoned.

BACKGROUND OF THE INVENTION

This invention relates to portahle blast cleaning de-
vices. More particularly, it relates to a device of the
type which utilizes one or more airless centrifugal blast-
ing wheels for throwing particulate, such as steel shot,
steel grit or other abrasives against a surface. Such
devices are particularly adapted for cleaning large sur-
faces as, for example, the outside hull of a ship. The
abrasive blasting process is effective for removing
scales, paint chips, rust and miscellaneous debris,
thereby restoring the surface in preparation for subse-
quent refinishing.

In previous blast heads of the type disclosed herein, it
was not feasible to utilize one device to treat surfaces
having different spatial orientations. For example, a
ship’s hull has vertically disposed portions as well as
horizontal sections. Thus, a device designed to operate
as an upblast cleaner could treat the horizontally dis-
posed surfaces while a separate side blast cleaner was
necessary to treat vertically disposed surfaces, Exam-
ples of these prior art devices are: U.S. Pat. No.
3,566,543 to Fogle (side blast); U.S. Pat. No.
3,788.010 to Goff (side blast); U.S. Pat. No. 3,034,262
to Paulson (side blast); copending U.S. application Ser.
No. 443,389 to Diehn now US. Pat, No. 3,900,969
(side blast) and copending U.S. application Ser. No.
513,633 now U.S. Pat. No. 3,934,372 (upblast).

In a typical blast cleaning device, whether upblast or
side blast, the device operates in sealing engagement
with the surface to be treated as by a flexible seal dis-
posed around the blast area. Usually, the seal is main-
tained in contact with the surface by various movable
frame arrangements well known in the art. After strik-
ing the surface, the blasting particulate is reclaimed
and reused in the device in order to effect economical
operation.

In many of the existing devices, there exists a prob-
lem in recycling the particulate due 1o the contamina-
tion and buildup of foreign particles in the device. As
buildup occurs, this debris from the blasting operation
mixes with the abrasive and is recycled through the
device, reducing its effectiveness and tending to clog or
otherwise impair efficiency.

Another problem commonly experienced in devices
of this type is heat buildup in the blasting area due to
the dissipation of kinetic energy of the particulate
against the surface being treated. A unique solution to
both of these problems is the use of an air wash separa-
tor in the portable blasting head as disclosed in copend-
ing application Ser. No. 313,633. Such a design is in-
corporated into the present invention. The air wash
separator is effective for separating material according
to density, thereby permitting the heavier abrasive to
pass downwardly into a recycling hopper while the
lighter debris is blown out of the device. The air wash
alsa effects cooling of the device to reduce heat
buildup.

Perhaps the mast serious drawback of such devices,
however, is the lack of versatility due to the specialized
design which each requires in order to perform effi-
ciently. Thus, the side cleaners are incapable of per-
forming their operation when used on a horizontally
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disposed surface such as the underside of a ship’s hull.
for example, the Paulson device operates on a gravity
rebound principal, and when that device is rotated 90°
from its correct operating position, it will no longer
function properly.

it is accordingly an object of the present invention to
provide an abrasive cleaning device which recycles
spent abrasive for reuse.

It is another object of the present invention to pre-
vide a portable blast cleaning head which prevents
buildup of foreign matter in the returned abrasive to
prevent gumming and sticking of the apparatus.

It is another object of the present invention to pro-
vide an air flow in the blast area of the device to pre-
vent a heat buildup.

It is a further ohject of the present invention to pro-
vide directly in the blast head a compact and efficient
means of air wash separating debris and foreign mate-
rial from the abrasive.

It is another object of the present invention to pro-
vide a portable blast cleaning unit which is capable of
cleaning both horizontally and verticaily disposed sur-
faces.

1t is a further object of the present invention to pro-
vide a portable blast cleaning unit which is in modular
form, so that by substituting one module for another,
the device is adapted to clean vertical and horizontally
disposed surfaces.

Other objects and advantages of the invention will be
apparent from the concluding portion of the specifica-
tion.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a cross-sectional view of the blast cleaning
unit with the side blast module installed on the blasting
head,

FIG. 2 is a cross-sectional view of the blast cleaning
unit with the upblast module installed on the blasting
head;

FIG. 3 is 2 view similar to FIG. 1 showing the blasting
head in phantom, theteby to highlight the details of the
side blast module; and

FIG. 4 is a view similar to FIG. 2 again with the biast-
ing head in phantom to highlight the details of the
upblast module.

DETAILED DESCRIPTION

Referring to FIGS. | and 2, the convertible blast
cleaning unit is illustrated. In the FIG. 1 illustration, it
has a side cleaning module 10 attached to the blasting:
head structure 12. In the FIG. 2 illustration, the upblast
module 14 is attached to the blasting head structure 12.
As will be appreciated. the identical blasting head
structure 12 is adapted to receive either of the two
modules 10 or 14 depending upon the particular appli-
cation. The biast cleaning head 12 comprises the basic
cleaning structure of the device while the modules 10
and 14 contain a rebound cotridor and air wash separa-
tor effective for cleaning and recycling abrasive 1o the
blasting head for reuse.

The blasting head 12 comprises at least one and pref-
erably two abrasive throwing wheels 16. These wheels
are known in the art and are preferably airless centrifu-
gal blasting wheels of the type manufactured by
Wheelabratcr-Frye Inc. of Mishawaka, Indiana. Each
wheel is powered by a motor 18 coupled by means of a
direct drive shaft 20. These wheels are rotated at high
angular velocities effective for propelling abrasive par-
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a. hopper attached to said blasting means supplying
particulate thereto; and
¢. two module means alternately attachable to said
biasting means, one of which is always attached to
said device, each module means having a different
directionally oriented opening therein for defining
a blast area for treatment of said vertical and said
horizontal surfaces, said module means including:
i. means for recyclying spent particulate to said
hopper for reuse, and

ii. means for separating the spent particulate from
debris generated by said surface treatment prior
to returning the particulate to said hopper.

2, The device of claim 1 further including means for
effecting a sealing relation between the blast cleaning
device and the surface being treated to prevent loss of
particulate.

3. The device of claim 1 wherein said blasting means
includes:

a. a housing open at one end;

b. at least one means mounted in said housing for
projecting particulate toward said open end, said
module means being attached to said blasting
means at the open end of said housing.

4, The device according to claim 3 wherein said
means for projecting includes an airless centrifugal
blasting wheel and a motor for driving said wheel.

5. The device according to ctaim 3 wherein said mod-
ules are attached to the open end of said housing by
bolting.

6. The device according to claim 1 wherein said recy-
cling means includes:
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a. a rebound corridor into which debris and said
particulate pass after impacting on said surface,
said corridor communicating with said hopper to
return said particulate thereto for reuse; and

b. means for drawing air across said blast area and
into said corridor to enhance passage of said partic-
ulate and debris into said corridor, and to prevent
heat buildup in said blast area.

7. The device accerding to claim 1 wherein said sepa-
rating means includes means for air washing said spent
particulate and debris to effect separation thereof.

8. The device according to claim 7 wherein said air
wash means includes:

a. means for removing kinetic energy from said par-
ticulate and debris to create a free falling curtain of
materiai;

b. an air plenum and inlet in said module on one side
of sad curtain permitting entry of air to the module;

. an exhaust plenum and outlet on the other side of
said curtain through which said air is exhausted
from said module; and

d. means for creating a suction at said outlet whereby
a continuous and constant stream of air is caused to
enter said inlet, flow across said curtain and out
said outlet thereby to effect separation of said de-
bris from said particulate.

9, The device according to claim 8 wherein said
means for removing includes a plurality of ledges spa-
tially arranged to form a labyrinth passage for said
particulate and debris from said rebound corridor to
said air wash means whereby said debnis and particu-
late pass into said air wash means in a state of gravity-

free fall.
* *  * * *

Copy provided by PGS from the PTO APS Image Data Base on 06-17-1999



sheet20f3 4,020,596

May 3, 1977

U.S. Patent

Fra. 2

2

]

] o o o 7
o ° © ]
o o o o

<+
-~

T L L \\-\\\1\\\\\\\\\\\\

~

|
M

s

Copy provided by PTCS from the PTO APS image Data Base on 06-17-1999




