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@ Pressurized abrasive cleaning device.

An improved device (1) for pressurized abrasive cleaning
surfaces and simultaneously recovering all the spent abra-
sive particles and debris removed from the surface. A venturi
nozzle (13) adapted to be connected to supply of pressurized
air containing abrasive particles is mounted within a cylin-
drical blast tube (16}. The blast tube extends beyond the
nozzle and generally throughout the length of a vacuum
chamber (30) formed within a vacuum cone (20) that is
mounted on and extends concentrically about the blast tube.
A cast urethane work ring (47) is movably mounted on the
outer end of the vacuum cone by a gimbal ring (41) and
flexible sealing duct (48). An exhaust tube {31) adapted to be
connected to a source of suction is connected to the vacuum
cone to provide a vacuum within the cone. The blast tube
protects the blast pattern of abrasive particles and pressu-
rized air after leaving the nozzie and passing through the
vacuum chamber and directs it in a confined effectively large
and efficient pattern against the surface being cleaned. The
work ring traps the spent abrasive particles and debris which
is removed from the work ring and vacuum chamber through
the exhaust tube. The work ring has an outer edge (74)
shaped to match the contour of the surface being cleaned
and is moved along the surface by rollers {53) mounted on
the work ring holder {35).
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PRESSURIZED ABRASIVE CLEANING DEVICE

TECHNICAL FIELD

The invention relates to devices for cleaning
surfaces and in particular to devices which use abra-
sives entrained in a stream of high pressure air on the
cleaning substance. More particularly, the invention
relates to such cleaning devices in which the spert
abrasive particles and debris are captured withirn the
device and removed by a vacuum source and collected in a
recovery unit to prevent escape of the particles :nd
debris into the surrounding atmosphere.

BACKGROUND ART

Abrasive blasting devices commonly referred to
as sandblasters, have been used for a considerable number
of years in the cleaning industry for cleaning various
surfaces. A supply of abrasive particles, usuall: sandg,
is entrained in a stream of high 'pressure air anéd Zed
into a nozzle from which it is ejected and impinged
against the surface to be cleaned. The high pressure
abrasive particles remove dirt and debris from the sur-
face and provide an extremely satisfactory cleanirng
means. However, considerable problems are involved with
such abrasive cleaning operations. Many of the cleaning
operations are performed in enclosed placéstuCh as the
interior of tank cars and ship hulls or in factories and
other locations where the spent abrasive particles and
debris enter the air and become deposited.on the sur-
rounding equipment. Also when the cleaning is done in a

‘confined place the dust that is created is so intense
‘that the blasting can be performed only for short periods
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of time after which the operator must wait until the
édust settles and visibility increases before continuing.
Trnis results in wasted time and increases considerably
the cost of the cleaning operation.

The generated dust also is a serious problem
even when the ctleaning operation is being performed in
outside environments due to the pollution creaté& there-
bwr. For example, red lead base primers have been applied
tc bridges over waterways throughout much of.the country.
Environment laws now require that these primers be
removed due to their health hazards and that when feﬁoved
it does not enter the waterways which would poison
tne fish or water tables. Thus, the usual heretofgre
atrasive blasting operation cannot be used for such clean-
ing operations. |

Likewise, a considerable number of railrcad cars,
tankers, ship hulls and the like have storage compartments
that reguire pressurized abrasive blasting both interior
and exterior in which the particles present a health
kazard to the workman or pollution to the surrounding
atmosphere and waterways. Accordingly, such existing

rcblems and equipment provide an expensive abrasive

lasting cleaning operation and in many applications pre-
vent the use of such abrasive cleaning due to pollution
restrictions and laws.

Others devices have attempted to overcome this

Eroblem by removing the spent abrasives and debris from

within the cleaning nozzle by placing a vacuum thereon.

In such prior constructions, the skirt of the nozzle or
nczzle housing was formed of brush bristles which was in
contact with the surface being cleaned to prevent the
escape of.such particles into the surrounding atmosphere,
vet which enabled sufficient air to pass through the
bristles as makeup air for the vacuum produced within

the nozzle'houéing. These devices altﬁough performing
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satisfactory for certain applications provide an ex-
cessive amount of drag on the device as it is being
moved across the surface being cleaned. Also the inter-
nal klast pattern of particles leaving the nozzle is
disrupted by the internal vacuum. In order to prevent
this'disruption the nozzle had to terminate beyond the -

‘vacuum chamber and closelyvadjacent to the surface being

cleaned. This formed a relatively small blast pattern
against the surface resulting in increased time and
correspondingly cost in performing a cléaning operation.

Another problem with prior abrasive.cleaning '
devices is that the amount of abrasives used determined
to a great extent the final cost of the cleaning opera-
tion. This becomes very important where expensive
abrasives are used such as steel grid, stérﬁblast; garnet,
copper slag, aluminum oxide, and walnut shell. The )
non recoverable abrasives thus increased the cost -of a
cleaning operation considerably, in addition to the pol-
lution and health hazards created thereby.

Thus the need has esxisted for an improved pres-
surized abrasive cleaning device which enables the spent
abrasives to be recovered along with the debris elimi-
nating polluting of the surrounding atmostphere and . -
enabling the spent abrasives to be reused, and which pro-
vides an efficiently large blast pattern. o

DISCLOSURE OF THE INVENTION

Objectives of the invention include providing an
improved pressurized abrasive cleaning device for abra-
sive Blasting a sﬁrface and ‘simultaneously recovering
nearly all of the abrasives and debris, and in which
the device has various work ring configurations which
are interchangable to conform to the surface being cleaned
to:brevent escape of the abrasive and debris into'
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the surrounding atmosphere. Ahother objective is
to provide such a device which has an outer housing form-
ing an internal vacuum chamber which is connected to a
suction exhaust line for recovering nearly all of the
spent abrasives and debris for reclaiming the abrasive
particles in a filtering unit, and in which a venturi
nozzle is located@ within a blast tube which extends con-
centrically tﬁrough the housing and vacuum chamber to a
position closely adjacent to the'work'surface_th reby
maintaining the integrity of the blast pattern by pre-
venting its disruption as it passes through the Q?cuum
chamber resulting in a relatively large and efficient
blast pattern against the wofk surface.

A further objective of the imnvention is to prove

such an abrasive cleaning device in which the work rings
are removably mounted on a ring holder located at the

end of the housing, in which the holder is moveably mounted

by a gimbal on the housing enabling the outer ring

edges to maintain close.contact as it is being moved over
the work surface without excessive manipulation and move-
ment—of'the housing, and in which the work ring holder

is connected to the housing by a flexible vacuum duct
with the gimbal being located within the duct.

A further objective is to provide a cleaning de-
vice in which a pair of roller assemblies are pivotally
mounted on the work holder ring for rolling engagement
with the work surface to maintain the work ring in close
contact with the surface, and which enables the dévice
to be moved easily along the work surface reducing
fatigue on the operator, and in which the surface contact
rollers are adjustable to provide a makeup air gap be-
tween the work ring and work surface by maintaining the
desired space for the makeup air without materially

effecting the strength of the internal vacuum.
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Still another objective of the invention is to
provide such a cleaning device in which the work rings
are formed of cast urethane which retards the wearing
away action thereon by the pressurized abrasives, which
can be formed easily with outer edges which match the
contour of the surface being cleaned, and which are
readily mounted on and removed from the work holder ring
without the use of external clamping or attachment means.

A further objective is to provide such a device
in which the vacuum housing interior blast tube and work

‘ring holder are formed of stainless steel to provide a

sturdy construction which is able to resist or retard
materially the abrasive action created thereon by the
pressuriied abrasives, in which the rollers are provided‘
with relief slots extending along the roller bores to
prevent and reduce binding of the rollers on their mount-
ing axles due to the collection of abrasives and debiis
therebetween, and in which the rollers also are formed

of urethane to provide sufficient strength and durability
while reducing the abrasive action ané wear thereon by
the abrasive particles and continuous contact with the
work surfaces.

Another objective is to provide such an abrasive
cleaning device which eliminates difficulties heretofore
encountered, achieves the objectives sfmply, efficiently
and economically, and solves the problems and satisfies
needs existing in the art. _

. These objectives and advantages are obtained by
the improved pressurized abrasive cleaning device the -
general nature of which may be stated as including a
housing having a vacuum chamber formed therein; a blast
tube having inlet and outlet ends located within and
extending through the vacuum chamber; a nozzle having
inlet and outlet ends mounted within the housing
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with said outlet end extending a predetermined distance
concentrically within the blast tube toward the outlet
end of said tube, and with the inlet end of the nozzle
being adapted to be connected to a source of pressurized
air containing.abrasive particles; work ring means
mounted on the outer end of the housing for movement along
a surface to be abrasively cleaned; gimbal means for
movably mounting the work ring means on the outer end of
the housing; and exhaust tube means communicating with
the vacuum chamber and adapted to be connected to a suc-
tion source for removing spent abrasive particles and
debris trapped within the work ring means and vacuum

chamber preventing their escape into the atmosphere.

BRIEF DESCRIPTION OF TIIE DRAWINGS

A preferred embodiment of the invention, illu-
strative of the best mode in which applicants have con-
templated applying the principles, is set forth in the
following description and is shown in the drawings, and
is particularly and distinctly pointed out and set forth
in the appended claims.

FIG. 1 is a diagrammatic perspective view showing
the improved pressurizced abrasive cleaning device in
combination with usual pressurized air and abrasive sup-
ply equipment being used in cleaning a vertical wall;

FIG. 2 is an enlarqged plan view with portions
broken away and in section, showing the improved abrasive
cleaning device; 7 .

FIG. 3 is a longitudinal scctional view taken on
line 3-3, FIG. 2;

FIG. 4 is an enlarged scctional view taken on
line 4-4, FIG. 3;

FIG. 5 is an enlarged sedtional view taken on line
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FIG. 6 is an c¢nlatged gectional view taken on
line 6-6, FIG. 3;

FIG. 7 is an enlarqged scctional view taken on
line 7-7, FIG. 3;

_ FIG. 8 is an cnlarged fragmentary sectional view
taken 'on line 8-8, FIG. 3; )

FIG. 9 is a perspective view showing one of the
rollers of the cleaning device; '

FIG. 10 is a perspective view showiﬁg one form
of work ring used for cleaning relatively flat surfaces;

FIG. 11 is a perspective view showing "another
form of work ring used for cleaning outer right angle
corners; .

FIG. 12 is a perspective view similar to FIGS.
10 and 11 showing another work ring used for cleaning
inner right angle corners; )

FIG. 13 is a fragmentary perspective view showing
the work ring of FIG. 11 cleaning an outer corner;

FIG. 14 is a fragmentary perspective view show-
ing the work ring of FIG. 12 bcing used to clean an
inner right angle corner;

FIG. 15 is a fragmentary perspective view show-
ing the gimbal moutning of the work ring holder on the ‘
end of the housing ; and

FIG. 16 is a fragmentary plan view of one of the
roller assembllcs mounted on the work ring holder.

Similar numerals refer to 51m11ar parts through-

out the drawings.

BEST MODE FOR CARRYING OUT THE INVENTION.

The improved pressurized abrasive cleaning de-
vice is indicated generally at 1, and is shown in FIG.
"1 connected .to auxilary abrasive cleaning equipment

which may include_a pressurized air supply system 2 and
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a hopper 3 containing abrasive particles which are fed
through a supply hose 4 to nozzle 1. Supply hose 4 is
connected to a conduit 5 which extends between supply
system 2 and hopper 3. Control valves 6 and 7 are
located in conduit 5 for regulating the air pressure
from unit 2 and for controlling the rate of flow of )
abrasive particles from hopper 3 into line 4. An exhaust
line 8 is connected at one cnd to device 1 and at its |
opposite end to a spent abrasive particle collection
tank and filter unit 9.

The details of construction of cleaning device
1 is shown particularly in FIGS. 2 and 3. Device 1 in-
cludes a main housing indicated generally at 14, with
supply hosce 4 being connccted thereto by a cylindrical
nozzle holder 11 and a plurality of attachment screws
12. A usual venturi nozzle 13 is threadably engadged
and mounted on nozzle holder 11 and extends forwardly
therefrom with a cylindrical portion 19 of housing 14.
A cylindrical shaped blast tube 15 is telescopically
concentrically mounted with respect to nozzle 13 with-
in housing 14 by screws 18 to a cylindrical cend portion
21 of a vacuum cone, indicated generally at 20. A col-
lar 16 is mounted on nozzle holder 11 and is attached
by welds 17 to the inner end of housing portion 19,
Cylindrical portion 21 of cone 20 preferably is attached
by welds 22 to the outer end of housing section 19.
Vacﬁum cone 20 includes an outwardy forwardly extending
conical wall 23 connected integrally with cylindrical
portion 21 and terminating in an axially extending
cylindrical wall 24. wWall 24 tcrﬁinates in an inwardly
extending annular flange 25 which forms a central cir-
cular opcniﬁ§ 26.

A handle 28 is attached by welds 29 to housing
14 ah& exhaust linc 8 communicates with the interior

of vacuum chamber 30 formed within housing 14.through a
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hollow exhaust tube 31. Exhaust tube 31 communicates
with vacuum chamber 30 through an elliptical-shaped
opening 32.

Referring particularly to FIGS. 2, 3 and 15,
a cylindrical work ring holder indicated gencrally at
35 is movably mounted on the outer end of vacuum cone 20
by'a gimbal, indicated gencraliy at 36. Work ring holder
35 is formed by a cylindrical sidewall 37 which terminates
in an inner inwardly extending annular flange 38 which
forms a central circular shaped opening 39. Gimbal 36
includes a gimbal ring 41 mounted by a pair of gimbal
mounts 42 and pivot bolts 43 to annular flange 25 at the
outer end of vacuum cone 20. Ring holder 35 is mounted by
another pair of gimbal mounts 44 and bivot bolts 45 located
diametrically opposite of cach other and spaced 90?'with
respect to gimbal mounts 42 of vacuum cone 20. This gimbal’
arrangemént provides for precisce movement of work holder .
ring 35 and associated work ring along the work surface
by enabling pivotal movement of the work ring in two
directions with respect to vacuum cone 20.

A flexible vacuum duct 48 is mounted on the outer
end of vacuum cone 20 by a clamp 49 and is attached to the
outer surface of cylindrical wall 37 of work ring holder
35 by a similar clamp 50. Duct 48 ecnables movement to
occur between work ring holder 35 and vacuum cone 20
assisting the outer work cngaging edges of the work ring
to follow the contour of the surface being cleaned thle-
forming a dust tight passage into the vacuﬁm'chamber;

In accordance with another feature of the inven-
tion, a pair of diametrically spaced roller assemblices
indicated generally at 53, arce mounted on work ring
holder 35. Each roller assembly is similar to each other
and therefore only one is described in detail. Roller

assembly 53 includes a pair of spaced stud brackets 54
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(FIG. 8) which are welded to the outer surface of work
ring holder wall 37 for pivotally mounting a plurality
of individual rollers cach of which is indicated gener-
ally at 55. Roller 55 are rotatably mounted on a shaft
56 which is rotatably supported and extends between a
pair of spaced legs 59 of a U-shap&d bracket 58. Pre-
ferablly three rollers 55 are rotatably mounted on shaft
56 with bracket legs 59 being located between the cen-
tral roller and the two outer end rollers. Bracket 58
is pivotally mounted on a pivot shaft 65 which extends
between stud brackets 54.

An adjustment bolt 60 is threadably mounted’ in
a threaded hole 61 formed in a plate 62 which extends
between the bracket legs 59. A torsional coil spring
64 is telescopically mounted on shaft 65 with one end
engaging plate 62 and an other end engaging a stud brac-
ket 54 biasing roller assembly 53 in a retracted posi-
tion indicated by arrow A in FIG. 8. The head of bolt
60 engages flexible duct mounting band 50 and when
adjusted in plate 62 will cffcect the size of spacing
52 between outer work engaging edge of a work ring 47
with respect to a work surface 10 as shown in exaqg-
gerated condition in FIG. 8. Rollers 55 are formed of
rugged cast urethane and have a central bore 66 formed
therein (FIG. 9) throuqh which shaft 56 extends for
rotatably mounting rollers 55 thercon.

In accordance with another feature of the inven-
tion, a plurality of radially extended slots 67 gener-
all§.circular in cross scction communicate with bore
66 and éxtend radially outwardly therefrom. Slots 67
extend longitudinally throughout the length of bore
66 and provide a channel through which abrasive par-
ticles and debris can be collected and discharged from
the rollers. The edges of slots 67 act as scrapers to

remove the particiles from shaft 56 and bring them into
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and along the slots. Relief slots 67 2nable spent
abrasive particles and debris from being trapped within
and between bore 66 and shaft 56 resulting in binding
up.of the rollers on the shaft. The outer circular
roller ends 68 are formed with recesses 69 in which a
mouhﬁing shaft nut 70 and washer 71 (FIG. 2) is ﬁocated
for sécuring rollers 55 on shaft 56. Work ring 17 which
is shown mounted in work ring holder 35 in FIGS.A@, 3
and 8 is shown in detail in FIG. 10. Ring 47 is cf

the type adapted to be used on a generally flat surface
10 as shown in FIGS. 1 and 2. Work Ying 47 preferably
is formed of cast urethane and has a main cylindricél
body 72 terminating in a radially outwardly extending
annular flange 73 providing a flat annular work engaging
edge surface 74. Cylindrical body 72 has an axial
length egqual to the axial length of work ring holer 35
whereby rear annular surface 75 thereof abuts against
work ring flagne 38 with annular flange 73 abutting
against the outer circular edgqe 40 of work ring holder
37 as shown particularly in FIG. 3. Cylindrical body
72 of work ring 47 has a sliding slip-fit engagement
with the interior of work ring holder- wall 37 and does
not require any additional components to secure or lock

the work ring in the work ring holder.

_ Additional work ring configruations, }ndicated
generally at 77 and 78 are shown in FIGS. 11 'and 12,
respectively, are used for cleaning exterior:.generally
right angle corners 83 as shown in FIG. 13 and iqterior
right angle corncrs 88 as shown in FIG. 14. Work ring
77 includes a cylindrical body 70 complementary in
diameter and axial length to the inside surface of cy-
lindrical wall 37 of work riug holder 35 so as to provide
a slip-fit engagement therchetween. Rear annular sur-
face 80 of ring 77 abuts against annular flange 38 of
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ring holder 35, and an annular shoulder 81 formed at

the forward end of cylindrical body 79 abuts against
outer edge 40 of ring holder wall 37. An outer increased
diameter cylindrical portion 90 of work ring 77 is formed
with an inwardly extending V-shaped notch 82 which forms
an included fight angle therebetween. This configuration
enables the Qork ring to conform to exterior right angle
corner 83 as shown in F1G. 13 for effectively cleaning
the same without losing its sealing engagement with the
wall surfaces.

Work ring 78 is gencrally similar to that of
ring 77 having a cylindrical wall boéy 84 which is
complementary with the interior surface of work ring
holder wall 37. The outer cylindriéal portion 85 of
ring 78 is formed with a outwardly extendinag V-shaped
configuration 86. Edges 87 of body portion 85 form an
included right angle enabling the edges to abut against
the perpendicular mating surfaces of an inner right
angle corner 88 as shown in FIG. 14.

Other work ring confiqurations can be provided
for specific types of surface to be abrasively cleaned.
For example, a semicircular configuration of a pre-
determined size diameter would be used for cleaning cy-
lindrical members such as poles enabling the contour
to match that of work surface. The partichlar work
rings shown in the drawings and indicated by the numerals
47, 77, and 78 are only thrce examples of such work ring
configurations. '

Improved abrasive cleaning device 1 has a number
of features and advantages not believed present in
existing devices. 1In accordance with one of the main
features of the invention, device 1 recovers nearly all
of the spent abrasive particles which are ejected through
nozzle 13 ah& impinged against .a surface being cleaned

together with the debris removed from the cleaned surface.



10

20

25

30

0160353

-11-

These particles are retained within the work ring and
vacuum cone 20 and are removed therefrom through exhaust
tube 31 preventing them from escaping into the sur-
rounding atmosphere as with prior pressurized abrasive
cleaning devices. The spent abrasive particles and
debris cleaned from the surface enter line 8 and are
collected in exhaust tank and filter unit 9. The re-
captured abrasive particles then may be filtered and
cleaned and recturned to supply hopper 3 fér reusc which
reduces considcrably the cost for the abrasive. This is
especially important for certain types of abrasives
which are relatively expensive. More importantly, than
the cost savings achieved by the rcuse of the abrasive
particles, is the elimination of the purLicics entering
into the surrounding atmosphere and being deposited on
nearby equipment or landscape and with the resulting
pollution produced therecby.

Another important feature is the retaining
of an extrcmely'cfficicnt, cffective and relatively large
blast pattern by blast tube 15 as the particles are
ejected from nozzle 13 and carriecd along blast tube 15
and impinged against a surfacce the pressurized air. The
size of the blast pattern is adjustable. by the distance
that the outlet end of the nozzle is spaced rewardly
from the outer end of blast tube 15. This spacing is
adjusted so that the blast pattern rcaches its most A
efficient size just beyond the end of blast tube 15. This;
eliminates excessive abrasive action and wear Qn'the
end of tube 15 while providing the largest:most effi-
cient blast pattern size for striking surface '10.- Blast
tube 15 maintains the blast pattern after it icéves
nozzle 13 by preventing its destruction or disturbance

as it passes through the vacuum chamber within vacuum

_cone 20.
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Another advantage is the mounting of the work
ring on the housing of the cleaning device by gimbal
36. Gimbal 36 together with flexible exhaust duct 48
enables the work ring to follow the contour of the sur-
face extremely accurately without excess manipulation or
work on the operators part. The operator mergly rolls
or moves the cleaning device 1 along the work surface
and the gimbal mounting of the work ring automatically
enables the work ring to follow the contour of the sur-
face. This cleaning movement also is assited by roller
assemblies 53 which reduce considerably the fatigue
exerted on the oporator since much of the weight is
supported by or exerted on raoller assemblics 53.

Roller assemblics 53 also maintain the desired
contact or spacing of the outer work engauing surface of
the work ring with respect ta the surface being cleaned.
Although annular or V-shapoed edges of the work rings
are referred to as the contact work engaging surfaces
they are maintained at a very slight distance from
the surface being cleaned. Preferably a spacing of ap-
proximately 1/32 inch is maintained between the outer
edges of the work ring and the surface. This small
space enables a sufficient airflow to enter vacuum cone
20 from around the work ring cdges and into the vacuum
chamber without destroying the vacuum produced therein
and providing the makecup air. For cxample, an airflow
of 200 cfm may be emitted through nozzle 13 and 400 cfm
removed through exhaust linc 8. This inrush of air
around the work ring prevents the particles from being
blown outwardly beyond the edyges and into the surrouding
atmosphere.

. The adjustable feature of roller assemblics 53
enables this spacing to be maintained at the desired
distance as the surface being cleaned is worn down by
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the abrasives.

Still another feature of the invention is the
providing of relief slots in the individual rollers
along the shaft receiving bores thereof preventing the
rollers from binding on their mounting shafts even
though abrasive particles may be trapped therebetween.
Also the forming of the blast tube and vacuum cone of
stainless steel provides a rugged construction able to
withstand the abrasive action exerted on the interior
surfaces thereof by the abrasive particles being moved
along by the air pressure entering through line 4.

Accordingly, the improved pressurized abrasive
cleaning device is simplified, provides an effective,
safe, inexpensive, and efficient device which achieves
all the enumerated objectives, provides for eliminating
difficulties encountered with prior devices, and solves
problems and obtains new results in the art.

| In the foregoing description, certain terms have
been used for brevity, clearness and understanding; but
no unnecessary limitations are to be implied therefrom
beyond the requirements of the prior art, because such
terms are used for descriptive purposes and are intended
to be broadly construed.

Moreover, the description and illustration of the
invention is by way of example, and the scope of the
invention is not limited to the exact details shown or
described.. -

Having now described the features, discoveries
and principles of the invention, the manner in which the

improved pressurized abrasive cleaning device is con-

structed and used, the characteristics of the construction,

and the advantageous, new and useful results obtained;

the new and useful structures, devices, elements, arrange-

' ments, parts, and combinations, are set forth in the

appended claims.



10

15

20

25

30

35

- 16 - 0160353

CLAIMS

1. An improved pressurized abrasive cleaning
device (1) including:

a) a housing (14) having a vacuum chamber (30)
formed therein;

b) a blast tube (15) having inlet and outlet
ends located within and extending through the vacuum
chamber;

c) a nozzle (13) having inlet and outlet ends
mounted within the housing with said outlet end ex-
tending a predetermined distance concentrically within
the blast tube toward the outlet end of said tube, and
with the inlet end of the nozzle being adapted to be
connected to a source of pressurized air containing
abrasive particles;

d) work ring means (35,47) mounted on the outer
end of the housing for movement along a surface (10)
to be abrasively cleaned; and

e) exhaust tube means (31) communicating with
the vacuum chamber and adapted to be connected to a
suction source for removing spent abrasive particles
and debris trapped within the work ring means and
vacuum chamber preventing their escape into the atmos-

phere.

2. The abrasive cleaning device defined in
Claim 1, in which gimbal means (36) movably mounts
the work ring means on the outer end of the housing.
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3. The abrasive cleaning device defined in
Claim 2, in which the work ring means includes a work
ring holder (35) and a work ring (47) mounted on said
holder; in which the gimbal means includes a gimbal
ring (41), a first pair of mounts (42) pivotally mount-
ing the gimbal ring on the outer end of the housing,
and a second pair of mounts (44) pivotally mounting
the work ring holder on the gimbal ring.

4, The abrasive cleaning device defined in
Claim 3, in which the work ring holder includes a
cylindrical wall (37) with an annular flange (38)
extending radially inwardly from an inner end thereof;
in which the work ring is formed of cast urethane and
has a cylindriéal shaped body portion (72) which is
telescopically mounted in the cylindrical wall of the
ring holder; in which an inner edge (75) of the work
ring abuts against the annular flange of the ring holder
wall to position the work ring within the work ring
holder; and in which the work ring is formed with an
outer edge (74) shaped to match the general contour

of a surface being cleaned.

5. The abrasive cleaning device defined in

Claim 3, in which the work ring is formed with an outer

edge shaped to match the general contour of a

surface being cleaned; and in which the outer edge of

the work ring is a flat annular surface (74).

6. The abrasive cleaning devicé defined in
Claim 3, in which the work ring is formed with an outer
edge shaped to match the general contour of a
surface beihg cleaned; and in whiqh the outer edge of
the work ring has an inwardly extending V-shaped con-
figuration (82) for use in cleaning outer generally

right angled corners.
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7. The abrasive cleaning device defined in
Claim 3, in which the work ring is formed with an outer
edge shaped to match the general contour of a
surface being cleaned; and in which the outer edge of
the work ring has an outwardly extending V-shaped con-
figuration (86) for use in cleaning inner generally
right angled corners. '

8. The abrasive cleaning device defined in
Claim 3, in which a flexible vacuum duct (48) is
mounted on and extends between the work ring holder
(35) and a wvacuum cone (80) to provide a generally-
dust tight seal and to permit movement of the work
ring with respect to the housing by the gimbal means.

9. The abrasive cleaning device defined in
Claim 1, in which roller means is mounted on the work
riég means for positioning said work ring means closely
adjacent to a surface being cleaned and for moving the
device along said surface; in which the roller means
includes a pair of roller assemblies (53) mounted dia-
metrically opposite of each other on the work ring
means; and in which the roller assemblies are adjust-
ably mounted on the work ring means for adjusting the
spacing between said work ring means and the surface
being cleaned.

10. The abrasive cleaning device defined in
Claim 9, in which each of the roller assemblies includes
a-pluiality of rollers (55) rotatably mounted on a
shaft (56); in which the roller shaft is pivotally

mounted with respect to the work ring means; in which
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spring means (64) bias the rollers toward a retracted
position; in which the rollers are formed with a
central bore (66) through which the shaft extends

for rotatably mounting the rollers thereon; and in
which a plurality of radially extending slots (67)
are formed in the rollers and communicate with the
bore and extend longitudinally along said bore for
collecting and discharging abrasive particles trapped
in the roller bore. :

11. The abrasive cleaning device defined in
Claim 10, in which each of the roller shafts is mounted
on a bracket (58); in which said bracket is pivotally
mounted on the work ring means by a pivot shaft (65);
and in which the spring means is a torsional coil
spring telescopically mounted on the pivot shaft and
engageable with the bracket for biasing the bracket and

mounted rollers toward the retracted position.

12. The abrasive cleaning device defined in
Claim 1, in which the nozzle is a venturi style noz-
zle; and in which the outlet end of the nozzle termi-

nates a predetermined distance rearwardly from the

outlet end of the blast tube.

13. The abrasive cleaning device defined in
Claim 1, in which the blast tube is a cylindrical shaped
tube which extends beybnd the outlet end of the nozzle
and terminates concentrically within the work ring means
at a predetermined distance inwardly from an outer

work edge of the work ring means.
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14. The abrasive cleaning device defined in
Cclaim 13 in which the outlet end of the blast tube
terminates approximately 10 1/2 inches beyond the
outlet end of the nozzle and terminates approximately
1 1/2 inches rearwardly of an outer work edge of the

work ring means.
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