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This invention relates to a novel method and 
apparatus for cleaning or treating surfaces. 
Broadly stated, the invention has to do with 

the art of cleaning or treating surfaces in which 
a material or substance is impinged against or 
deposited on said surface. 
The invention among other things accomplishes 

results which could not be obtained practically 
before, and permits the use of abrading materials 
which could not be usedeconomically before. 
A long-standing problem in the use of force 

applied to a surface-treating material, such as an 
abrasive, to direct it against a surface, has been 
the lack of control over the spent material after 
it has hit the surface, and over any surplus mate 
rial, as well as lack of control over any particles 
loosened from the surface by the abrading ac 
tion. Each kind of treating material has e?ects 
peculiar to itself, but one common problem has 
been lack of control. The present invention not 
only solves this problem of control, but in doing 
this it solves many other long-standing related 
problems by making possible the recovery of the 
treating material so it can be re-used, as well as 
removal from the surface of any loosened par 
ticles; and it increases many fold the usefulness 
and efficiency of surface treating. 

All are familiar with the usual scene of sand- ' 
blasting a brick building to clean of! the bricks. 
There is sand strewn‘ all over the neighborhood, 
with damage to painted surfaces of adjacent 
buildings and automobiles parked nearby. 
The abrasive was directed against the brick sur 

face, and, after contact, was de?ected off the work 
into the surrounding area, while the dust, mortar. 
and clay particles, removed by the abrasive have 
also been blown all over the area. To avoid sili 
cosis and breathing this dust and grit-laden air, 
the operator had to wear a mask. With the pres 
ent method he wears no mask. To avoid physical 
cutting by the de?ected abrasive the operator had 
to wear heavy, cumbersome, abrasion-resisting 
clothing. With the present method he could wear 
patent-leather shoes and a suit of the most deli 
cate fabric without injury to either. Until the 
present invention there was also no practical way 
to shield delicate surfaces, machinery, bearings, 

injury by the ?ying grit. 
As a result the operation of cleaning-by sand 
blasting was'llmited to work which could be car 
ried on either in a specially ?tted room, or in the 
case of small work, in a small box with an ob 
servation window which needed replacement 
often, or in the case of a ship, to the underwater 
outer skin. ‘ 

10 

15 

20 

25 

30 

35 

40 

45 

55 

The injury to machinery was one of the reasons 
why the use of sand-blasting heretofore was for 
bidden on ships sides above the pllmsoll mark or 
on decks, or inside the ship; and it has relegated 
the cleaning of the bulk of the steel plates on 
shipboard to the ine?icient, old-fashioned chip 
ping or metal brushing methods. With the pres 
ent invention no shielding of adjacent parts is 
necessary, no matter how delicate they may be. 
The outstanding advantage of the present in 

vention is the fact that it does permit of thorough 
cleaning of the element being treated, such as a 
ship deck and other parts throughout the inside 
of the ship. This thorough cleaning is something 
that was not possible with the wire brushing and 
chipping methods heretofore used, as these un 
avoidably left some rust. Treatment by the pres 
ent method materially lengthens the life of the 
whole ship. because a new protective coating may 
be applied to a perfectly ‘cleaned surface before 
oxidation can set in. There is no rust left below 
the paint to hasten the corrosion. 
Why the present invention is able to be used 

throughout the ship, in the presence of unshielded 
delicate machinery, is the fact that it controls the 
abrasive throughout the whole operation, together 
with the recovery of the loosened ‘debris. 
The above is just one example of hundreds of 

applications to be made and advantages result 
ing from this invention. The reason for its suc 
cess is that it permits sand or grit blasting in 
places where ‘it could not be used before because 
there has heretofore been no practical apparatus 
or method for controlling the abrading material, 
and shielding of the delicate parts was imprac 
ticable. 
The method, as stated, has application to many 

uses, such as cleaning metal surfaces of any 
shape, with nozzles shaped to conform to the sur 
face, which have become rusted and oxidized, or 
which are covered with paint or tar coatings; 
cleaning wood floors, wood work, plaster walls. 
concrete, etc.; frosting glass or giving various 
?nishes to other materials; metal spraying and 
coating surfaces; re-surfacing; metal peening( a 
method for increasing the density of metals by 
impinging shot against ,its surface); etc. The 
above are only a few of the uses to which this 
method may be put. 

It is therefore an object of the invention to 
provide a method and apparatus in impingement 
treating for controlling the work area as well as 
the spent or excess treating agent together with 
the removed debris. 
Another object is to provide a method of abra 
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sion treatment in which the working area is port. 
able and moves around over the work, without 
permitting any substantial amount of the abra 
sive material or removed debris to escape from the 
working area. . 
Another object of the invention is to increase 

the eihciency or surface-treating by impingement 
of a substance by the step of cleaning away the 
spent material and the loosened debris as soon as 
it has impinged against the surface, thereby re 
moving it from the path of the next approaching 
impinging particles. This exposes a larger e?ec— 
tive surface area, and cuts down the wear of the 
impinging material produced by impingement 
upon accumulated spent material lying unre 
moved upon the surface. 
Another object of the invention is to provide a 

method and apparatus for carrying on impinging 
abrasion treatments in a way that neither the 
operator, nor the apparatus, nor nearby delicate 
objects need be specially covered or protected 
against either the ?ying abrasive or any of the 

' dislodged surface scale or debris. 
Another object of the invention is to provide 

a method which eliminates the expensive protec 
tive equipment heretofore necessary in carrying 
on treating operations with impinging substances 
in loose form. 
'Another object of the invention is to provide 

a method for preventing lateral spreading of the 
impinging substance. 
Another object of the invention is to make 

possible recovery and re-use of the treating ma 
terial thereby making economical and practical 
the use of expensive treating agents having 
especially desirable qualities. 
Another object of the invention is the provision 

of apparatus whereby remote control is had of 
the impinging material and it is controlled in 
relation to the air blast in such a way as not to 
stop up the conduits but always to keep them 
open and free of any accumulation of material. 
The above and other objects accomplished by 

this method and apparatus will become obvious 
from the following description of a preferred ap 
paratus capable of carrying out the method ap 
plied to abrasion treatment. 
In the drawings Fig.1 is a diagrammatic repre 

sentation, partly in cross-section, of a complete 
apparatus; 

Fig. 2 is an enlarged detail cross-sectional view 
of the control valve for the pressure medium and 
the abrasive; 

Fig. 3 is a similar view of the control valve 
for automatically admitting recovered abrasive 
into the main feed hopper; and 

Fig. 4 is a similar view of‘the treating head. 
As stated heretofore, the present method has 

application to many uses, with many materials 
and by many different forms of apparatus, al 
though the one described is an e?'lcient one. 
In the drawings the numeral i0 designates the 

surface being treated by a surface-treating ma 
terial II, in a treating zone II. This surface may 
be of wood, glass, metal, or synthetic and may be 
covered with paint, rust, or other material it 
which it is desired to remove. The surface-treat 
ing material H may be an abrasive or a covering 
material depending upon the treatment it is de 
sired to give the surface III. For purposes of 
illustration an abrasive treatment will be dealt 
with, and this is not intended to mean any re 
linquishment of the scope of interpretation of the 
invention. ' 
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The illustrative apparatus shown in Fig. 1 em 

plays a conventional air compressor 14, driven 
by an electric motor ii to store air in tank i8. 
Compressed air is piped through conduit H from 
the tank to an aridi?er II! which separates the 
moisture in the air stream and lets it drain into 
the trap I9 from which it can be emptied through 
the valve 20. 
From the arldiiier the air passes through the 

conduit 2| in which is a‘ hand shut-off valve 22 
and an electrically controlled valve 23. The valve 
22 is to shut off the air pressure ii the valve 23 
ever needs to be removed for repairs. The air 
then passes through the conduit 24 into the 
branch conduits 25 and 26. The branch 25 con 
ducts the air into the treatingematerial control 
valve 21 (detailed in Fig. 2) and the conduit 
26 conducts the air into the abrasive recovery . 
hopper valve 28 (detailed in Fig. 3), and. 
through the conduit 29 the air is conducted into 
the top of the treating-material feed hopper 30 

> so as to maintain a pressure on the top of the 
‘ treating material ll therein. From the valve 21 
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I operating head 3 I. 

the air passes to the operating head 3i through 
the conduit 32. This completes the compressed 
air circuit. 
The suction circuit comprises a pump 33 which 

may be the type run by a motor 33A. Any other 
form of suction-creating device may be used, as 
the invention is not limited to any particular way 
of creating the reduced pressure for use in the 

A muiiler 34 is connected to 
the outlet end of the blower to muffle the noise. 
A conduit 35 is connected to the inlet end of the 
blower and has a pressure relief valve 36 to keep 
the pressure in the conduit 31 at a predetermined 
maximum. The gauge 38 shows what the pres 
sure is. A dust collector 39 is connected to the 
conduit 31 and ?lters out the dust entering 
through the conduit 40. 
Next comes a separator 4|, illustrated here as 

being of the cyclone type. By use of a separator 
the treating material ll may be re-used several 
times, thereby permitting the economical use of 
relatively expensive treating materials. Another 
pressure relief valve 42 may be installed on the 
outlet end of the separator. especially where the 
equipment is made of a size to power more than 
one operating head 3| at the same time. Thus 
when fewer than all the heads are operating at 
the same time the relief or regulating valve 42 
will make compensation and establish the pres 
sures needed for successful operation of the’ 
heads in use. 
A flexible conduit 45 connects each movable 

operating head 81 to the separator 4|. 
The dust will pass into the dust collector 39 

from the separator H, but the heavier and larger 
particles of debris picked up by the operating 
head 3i will settle out of the air stream and will 
fall onto the screen 43. This screen is of a mesh 
adapted to pass the treating material I 1. Larger 
particles will be guided across the screen and into 
the removable receptacle 44. The treating ma 
terial II is accumulated in the bottom of the sep 
arator hopper 4!. 
Next I shall explain the operation of the valves 

21 and 2B. ‘ 
An important feature of novelty in the oper 

atlon of this illustrative apparatus is the treat 
lug-material control valve 2‘! by means 01' which 
any clogging of the line by the treating material 
II is prevented. See Fig. 2. The valve 21 is 
positioned in the bottom of -, the treating-ma 
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terial feed hopper ill so that the treating material 
II will flow down into and ?ll the casing 46. 
For purposes of clarity the cut-away view in 
Fig. 2 omits showing this material. In one side 
of the casing 45 is positioned the ?tting 41 hav 
ing a hole 48 opening at its inside end into the 
casing 45 and at its outside end into the conduit 
32. A resilient perforated gasket 49 may be 
secured to the inner end. On the opposite wall 
of the casing 45 a sliding ?tting 59 is mounted 
in a gasket 5| to provide a leak-tight ?t. Means 
to actuate the sliding ?tting 50 include the bel 
lows 52 having its end wall 59 rigidly secured to 
the ?tting 50. The other end 54 is secured to 
the plate 55 mounted on the housing extension 
55 with a leak-tight ?t. Two relatively adjust 
able sleeves 51 and 5B are adjustably secured in 
the plate 55. The sleeve 51 is threaded inside 
the sleeve 58 and adjusts the tension on the spring 
59. The sleeve 58 has a reduced end 50 in 
slidable engagement with a sleeve 5| on the bel 
lows end wall 53. The extent of movement of 
the bellows, and therefore of the sliding ?tting 
50, is regulated by contact of the end of the sleeve 
H on the shoulder 62. A bleed hole 93 connects 
the sealed chamber 54 with the bore of the fit 
ting 50 for all positions of the ?tting 50. Nor 
mally the end of the ?tting 50 is in engagement 
with the gasket 49 and the ?tting 41 so that 
there is an open connection between the bores 
but none into the casing 46. The parts move 
into the position shown in Fig. 2 when the device 
is in operation. The spring 59 is preferably 
adjusted to hold the ?tting 50 against the gasket 
49 until a pressure of about 80 pounds per square 
inch is built up in the chamber 64 through the 
bleed hole 83 to move the bellows 52 and its 
connected ?tting 59 into the position shown in 
Fig. 2. This means that the ?rst air passing 
through the valve 21 will be used to clear out the 
?tting 41 and the conduit 32 before any treat 
ing material II is introduced from the casing 48 
through the opening in the gasket 49. One great 
advantage of this arrangement is that the oper 
ator may be many feet away from the valve 21 
and a second operator is not required to move 
the ?tting 50, because it is moved automatically 
by the bellows 52 to expose the hole 48 in the 
gasket 49 after the line 32 is cleaned out and 
it is moved automatically by the spring 59 to 
close off the hole 48 from the casing 45 while 
the air current is still ?owing sufficiently to clean 
out the line 32. 
Another automatic control is effected by the 

treating-material recovery valve 28 shown in de 
tail in Fig. 3. In operation it is desirable to close 
the hopper 30 whenever material H is being fed 
from it to the operating head 3|. When this 
operation ceases it is desirable to have any re 
claimed treating material vII in the separator 4i 
flow into the hopper an. To effect. this result a 
valve plug 65 is ?tted to an opening 68 in the 
separator 4i. Preferably the opening 65 has a 
suitable gasket 51. The plug 85 may be made 
heavy enough to open by gravity since it slides 
freely on the support 10. It is held closed by air 
pressure through the branch line 26 and the bel 
lows 59 rigidly secured at 69 to the air pipe and 
support 10. The action of the plug 65 isto close 
as soon as air comes into the line 26. This seals 
the feed hopper 30 so that the air pressure ap 
plied to it through the pipe 29 will assist the 
force of gravity in feeding the treating material 
into the casing 45. As soon as the air pressure 
is turned oi! the plug 55 drops, from its own 
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6 
weight plus the weight of the treating material 
above it, and refills the hopper 30. In this way 
an automobile re?lling is effected without the 
operator having to do anything at the valve 28. 
It makes the device foolproof and saves extra 
labor. While my preferred machine includes re 
covery and re-use of the spent materialv that fea 
ture is not essential. 
To further facilitate the remote and automatic 

control of the whole device, a solenoid or elec 
trically actuated valve 23 is arranged for control 
from a switch 1| on the operating head. 
In the apparatus used for illustration the oper 

ating head 3i has an inner casing or shell 12 
which serves to direct onto the surface II) the 
treating material i I issuing from the jet 13. The 
mouth 14 of the casing 12 confines the work 
area Iii to the treating zone l2. A second or 
outer casing 15 should surround the inner casing 
12 adjacent the mouth 14 on the latter. How 
far up the outside of the casing 12 the outer 
casing extends is a matter of choice, the cri 
terion being a size and shape that will give a 
sustained velocity to the air flow indicated by 
the arrows 16 so they will have a high weight 
sustaining or carrying characteristic. This 
characteristic is affected by the volumetric cross 
section of the passageway 11. The velocity found 
best is 400 to 600 feet per second. The shell 12 
comes down fairly close to the work surface so 
that the impingement zone is regulated and con 
?ned around the outer rim of the working zone 
l2. ' 

Through this passageway 11 a vacuum or re 
duced pressure is maintained over the treating 
zone l2 and in the controlled area Hi de?ned 
within the inner casing 12 and the outer casing 
15. This reduced pressure maintained in the 
controlled area serves to increase the velocity of 
the treating material Ii as it passes down the 
shell 12 from the jet 13. Its other and primary 
function is to remove any spent treating par 
ticles ll after they have impinged on the con 
fined surface iii. In a cleaning operation, the 

— induced air flow also serves to remove any debris 
18 loosened from the work 80 by the treating 
material II. 
To facilitate and supplement the movement of 

air for carrying away the spent material 16 and 
any loosened debris 18. and to reduce to a mini 
mum any de?ection of the treating material ll 
under the rim 19. the rim 19 is preferably spaced 
slightly above the work surface 80. This pro 
vides an air gap 8| through which an air ?ow 
indicated by the arrows_82 is induced. The rim 
19 is spaced from the work surface 80 by the 
adjustable feet 83. This air flow helps to sweep 
the border of the con?ned treating zone 12 and 
helps to carry into the passageway 11 any spent 
material 16 and removed debris 18. A brush 
or other porous, easily ?exed, maze-like bailie 
member 84 is mounted adjacent the rim ‘l9 and 
bears on the work surface 80 to form an air 
pervious impediment between the rim 19 and 
the work. In certain cases an additional ?ex 
ible boot 85 is used to support the baffle member 
84 which may be a brush or other material hav 

This boot mounting 
is particularly useful where the work surface 80 
is uneven. In the drawing the brush 84 is made 
with rubber bristles, although a brush of any 
material will work, so long as it provides ( 1) a 
porous barrier to let an air stream 82 ?ow 
through it and under the rim 19, and (2) a de 
?ecting or impediment member against which 
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any stray treating material or removed debris 
will strike and be stopped and then be picked 
up by the inrushing air stream. 

It is important to provide two impinging air 
currents. One current is the blast of air carry 
ing the treating material ll through the jet 13 
and into contact with the work area III. This 
is shown by the arrows coming down from the 
jet 13. The other current is the vacuum-induced 
?ow causing an air sweep under the rim ‘ill of the 
head 3| and over the surface In through the‘ 
maze 84. This is shown by the arrows 82. These 
two currents meet and impinge just inside the 
maze and form a pick-up force which removes 
the spent treating material and the debris in the 
direction of the arrows ‘I6 and out through the 
conduit 45. The maze 84 lends its part in mak 
ing possible this impingement so near the rim ‘[9 
without any substantial amount of the treating 
material being lost through the maze. 
feet is for the maze 84 to present a physical bar 
rier around the border of the treating zone I! 
to that part of the treating material which is 
tending to be blown or de?ected outwardly un 
der the rim 19 While permitting substantial vol 
umes of air to pass through from the outside into 
the working zone l2 to accomplish the impinge 
merit. 
The net result of the above is the direction of 

a surface-treating agent against a surface con 
?ned within a protective chamber spaced above 
the surface over which a reduced pressure is 
maintained and in which an immediate and com 
plete scavenging of the spent agent is e?'ected. 
Thus each particle of treating material H re 
tains its initial velocity and path so it can ex 
pend all its kinetic energy in actual work on the 
work area II). An equally important result, and 
the one which has given the method and device 
such impetus is that the operation can be car 
ried on without any substantial amount of the 
treating agent ll getting outside the treating 
zone, where it might injure delicate machines 
and surfaces. 
The operating head 3| may be of any size re 

quired for the particular treating material and 
surface being worked on. It is movable, except 
in those rare cases where it is easier to move 
the work 80 relative to the head 3|. The pipes 
32 and 45 are ?exible conduit of any suitable 
form and the head 3| is preferably mounted on 
adjustable skids 83 which will position it correctly 
over the work 80. 
Regardless of size, the operating head should 

provide means for con?ding or substantially 
closing off an area Ill of the surface Bil being 
treated. Also it should provide means for estab 
lishing a vacuum or reduced pressure in said con 
?ned area and of producing a flow of air, adja 
cent the surface l0 being treated, of sufficient 
volume and velocity to carry oil and away from 
the surface Ill the spent Or loose treating mate 
rial ‘IB and loosened debris 18 within the oper 
ating head. 
This will carry out applicant’s method for 

treating a surface with a loose material which 
includes the steps of directing a ?ow of treat 
his material through a jet and a housing at a 
con?ned area on the surface being treated, es 
tablishing a reduced pressure in said housing, 
admitting a flow of air into said housing around 
its rim adjacent said surface, while providing a 
physical barrier to the treating material between 
said rim and said surface, and exhausting said 

The ef- _ 
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material from said housing after it has contacted 
said surface. 
In use. the operating head 3! must keep its 

maze-like member Bl in contact with the work 
surface 80 or the conditions needed to obtain the 
impinging effect will be lost and the treating 
material I! will be scattered outside the work 
ing zone l2. To protect against this accidental 
scattering of the material, an automatic stop is 
provided on the head 3! so that the valve 23 is 
closed and the air blast is stopped it the head 3| 
and the member 84 are lifted away from proper 
position on the work at. This safety stop may 
be of any form of circuit breaker which on con 
tact with the work 80 closes a circuit'breaker in 
the control circuit and keeps it closed so long 
as contact with the work is maintained. The 
one illustrated includes the spring pressed 
plunger 86 with the spring 81. mounted to de 
pend from the housing 3|. Its top end is insulat 
ed and engages the contact point 88 to close it 
against the other contact point 88. A battery 80 
or other source of current is sufficient to ener 
size the solenoid valve 23, whenever the oper 
ator closes the hand switch ‘I l. 
The operation cycle of the apparatus disclosed 

is as follows: 
A charge of, treating material is contained in 

the storage chamber 30. The operating head ii 
is in place on the work 80. and the compressor 
motor I5 is in operation so that there is a. charge 
of air stored in the tank It. The vacuum pump 
33 is in operation so that a. zone of reduced pres 
sure exists under the operating head II and there 
is a ?ow of air 82 into it through the maze 84. 
The operator presses the button ‘H and opens the 
valve 23 which admits air pressure on top of the 
treating material II in the chamber 30 and also 
forces a jet of air through the sliding ?tting Ill, 
the opposite ?tting 41 and out the jet ‘I3. It also 
closes the valve 65 in the recovery hopper ll. 
When the pressure by-pa'ssed into the housing 55 
through the port 63 reaches about 80 pounds, the 
sliding ?tting 50 will move to the right and some 
treating material II will be picked up in the air 
stream and carried into the ‘?tting 41 and out 
through the jet 13 in the operating head 3| . The 
treating material H in the operating head 3! is 
showered downwardly onto the confined work 
area 10 in the treating zone 12, where it. effects 
a. loosening of whatever debris ‘I! may be coating 
the work 80. As the treating material ii im 
pinges on the work in the confined area this ma 
terial ll immediately comes under the in?uence 
of the air stream 82 ?owing inwardly through the 
impediment 84 under the edge of the rim 19, with 
the result that these forces or streams impinge 
and the surface In being treated is cleaned of the 
spent material I I, and the spent material (see ar 
rows 16) and the loosened debris (see arrows 1B) 
are conveyed away out of the operating head 3! 
through the ?exible conduit 45 and into the sep 
arator M. The operating head Ii is moved over 
the working surface 80. In the drawings it has 
already moved over the surface lying to the right 
of the treating zone l2 and is being moved to the 
left to clear that surface of the debris 18. 
When the loosened debris ‘l8 and the treating 

material ii are returned to the separator 4|, they 
are there separated and the debris is deposited 
in a tank 44 while the reclaimed treating material 
Ii is deposited in the hopper ll from whence it 
?ows at intervals through the valve 28 into the 
feed hopper 30. When the treating material in 
the hopper 80 is nearing exhaustion the operator 
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releases the switch ‘II. This closes the valve 21 
and allows the plunger 65 in the valve 28 to open, 
thereby re?lling the hopper 30. Note the dotted 
line position in Fig. 3. When the material has 
been transferred into the hopper 30 the switch ‘H 
is closed and the valve 28 closes. Then as soon 
as the air has blown out the lines 41 and 32, and 
the pressure in the housing 55 reaches the prede 
termined point, the valve 50 opens. This reclaim 
ing apparatus is subsidiary and is not an absolute 
essential of the invention, as the spent material 
16 may be thrown away after one passage through 
the jet 13. 
Also the invention is not limited to this one 

way of imparting movement to the treating mate 
rial. 
For example, one step in this method includes 

directing a treating material against the surface 
area Ill being treated. This directing can be ac 
complished in many ways. For example, a blast 
of air may pick up the treating material and cause 
it to contact the surface with whatever force is 
necessary to accomplish the treating effect de 
sired. On rust-encrusted metals this force would 
be greater than when treating a soft wood. 
Other conventional means such as an impeller or 
even gravity may be used to impart movement 
to the treating material. The present invention 
is not limited as to how this movement is ob 
tained. 
Another step in this method includes maintain 

ing a vacuum or zone of relatively reduced pres 
sure over the area l0 being treated as well as a 
zone of reduced pressure in the housing ‘I2 
through which the abrasive is travelling. Any 
mechanism for producing this reduction of pres 
sure may be used. For example, a vacuum pro 
duced by an ejector using air, steam or water may 
be used. Or it could be a pump or blower. It is 
important to provide a vacuum in the treating 
zone l2 su?lciently strong to develop the air 
stream 82 ?owing in through the barrier 84 under 
the rim 19 which after impinging with the treat 
ing material is strong enough to sweep it up and 
out of the way of oncoming unspent treating ma 
terial. Other advantages of treating in the pres 
ence of a vacuum are discussed elsewhere in this 
description. 
Because the method has been described in con 

nection with what is known in industry as sand 
blasting, the apparatus includ-ed a separator 4i 
connect-ed to a sand storage chamber 30 to permit 
substantially continuous operation and reclaim 
ing of the abrasive treating material H. While 
such operation is most desirable, it is not essen 
tial to the method and the treating material may 
be discarded after the spent part is withdrawn 
from the treating zone H. 
The shape of the mouth 14 on the operating 

head 3| may be circular, crescent, oval or rectan 
gular or any other shape desired. Where .9. rec 
tangular or crescent shape is used, the inner cas 
ing 12, through which the treating material is in 
troduced, may be bounded around only part of 
its opening by the outer casing 15, through which 
the treating material is removed by the air cur 
rent. For example, an operating ‘head 3i may be 
made with the mouth 14 of the casing 12 long 
and narrow like the shape of a paint brush in 
cross-section. In this case the mouth of the eas 
ing 15 may lie along only one side of the mouth 
II. A suitable brush 84 will surround the outside 
portions of both mouths, leaving a free passage 
under the partition separating them. In this case 
the treating material will be impelled down the 
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casing 12 onto the work and the up-?owing 
stream in the casing 15 will pull the treating ma 
terial and loosened debris 18 under the partition 
and up the casing ‘I5. This kind of an operating 
head can be moved over the work like a paint 
brush at whatever angle is most e?lcient. 

“Treating substance” may be de?ned as any 
loose or ?owing substance useful in treating a 
surface either by contact with the surface or by 
deposit thereon. All such materials have the 
common characteristic of spreading dust, spray, 
or the material itself over adjacent areas. Exam 
pies are surface-coating materials and abrasives. 
From the foregoing it will be seen‘that this 

method and apparatus make possible the use of 
a small, light-weight operating head, which can 
be used on shipboard, in closed rooms, or around 
delicate machinery with complete safety because 
there is no escape of the treating material from 
under the treating head. The area of treatment 
is controlled. In the case of metal, or spraying 
with treating materials of light weight, the need 
of a battle adjacent the work is not as vital. 
This application is a continuation-in-part of 

my earlier application, S. N. 589,805, ?led April 
23, 1945, and which has become abandoned. 
The claims are: 
1. A method of treating a surface with loose, 

solid abrasive material and preventing gritty ma 
terial from ?ying about, which comprises con?n 
ing said material within an impediment to said 
abrasive material permeable to air around its 
periphery, while projecting said abrasive mate 
rial with a blast of air and while maintaining 
the air against the surface con?ned within said 
impediment pressure at the inner periphery of 
said impediment suihciently below that outside 
said impediment to induce a flow of air su?lcient 
to pick up the solid particles which have been 
stopped from passing to the outside by said 
impediment. 

2. Apparatus for treating a surface and for 
collecting loose material from such treatment and. 
preventing it from ?ying about, which comprises 
a casing having an open end, impeding means 
projecting from such end, suction means con 
nected to said casing, jet means projecting within 
the said casing past said suction means connec 
tion toward said open end and terminating short 
thereof, said impeding means forming a maze 
like passage to impede exit of treating material 
and permit entrance of air, means to supply air 
laden with treating material to said jet, and 
means responsive to improper application of said 
apparatus to said surface to shut off said supply. 

3. In a surface-treating machine the combi 
nation of a treating head adapted to provide a 
con?ned surface treating chamber, comprising 
an outer housing having a rim spaced away 
slightly above the work surface, a maze-like air 
pervious impeding member ?lling the space be 
tween said riin and said work surface, a supply 
source for air under reduced pressure, means for 
connecting said source to said outer housing, an 
inner housing ?tted inside said outer housing 
passageway and extended down near the rim of 
the outer housing to provide a reduced pressure 
air passageway between the two housings, a source 
of air under greater than atmospheric pressure, 
a jet near the upper part of said inner housing 
connected to said air source, and means for intro 
ducing a treating material into said air stream 
before it reaches said jet. 

4. Apparatus for treating a surface and for 
collecting loose material from such treatment and 
preventing it from ?ying about, which comprises 
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a casing having an open and spaced slightly above 
said surface, air-pervious de?ector means secured 
around said end and adapted to rest on said sur 
iace to fill the space between said open end and 
said surface, suction means connected to said cas 
ing. jet means projecting within the said casing 
past said suction means connection toward said 
open end and terminating short thereof, said de 
?ector means Iormlrm‘ a maze-like passage to im 
pede exit of treating material and permit en 
trance of air, and means to supply air laden with 
treating material to said let. 

5. In a device for treating a surface with an 
air-blasted, suction-removed abrasive having air 
compressor means for impelling said abrasive at 
the surface being treated and vacuum means for 
conveying the spent abrasive away from said sur 
face; the combination of a treating head spaced 
slightly above and adapted to cover over a por 
tion of the surface being treated, said treating 
head having an open end, a jet means therein 
with its open end pointed toward the open end 
of said head and with its other end connected to 
said abrasive impelling source, an outlet from 
inside said head connected to said vacuum means, 
and an air-pervlous maze-like abrasive-de?ect 
ing means secured around the perimeter of the 
open end of said head and adapted to rest on 
said surface to fill the space between said open 
end and said surface, whereby abrasive particles 
which are thrown radially outwardly in said head 
will strike against said de?ecting means and 
thereby lose outward momentum and become 
subject in easy movement by the air current 
sweeping irom the outside in through said air 
pervious maze-like de?ecting means. 

6. In a device for treating a surface with an 
air-blasted, suction-removed abrasive having air 
compressor means for impelling said abrasive at 
the surface being treated and vacuum means for 
conveying the spent abrasive away from said sur 
face; the combination of a treating head spaced 
slightly above and adapted to cover over a por 
tion of the surface being treated, said treating 
head having an open end, a jet means therein 
with its open end pointed toward the open end ‘ 
of said head and with its other end connected to 
said abrasive impelling source. an outlet from 
inside said head connected to said vacuum means. 
and an air-pervious maze-like abrasive-de?ect 
mg means secured around the perimeter of the 
open end of said head and adapted to rest on said 
surface to ?ll the space between said open end 
and said surface, said abrasive-deflecting means 
having tortuous air passages therein which do 
not align with any point within said head, where 
by abrasive particles which are thrown radially 
outwardly in said head will strike against said 
deflecting means and thereby lose outward mo 
mentum and become subject to movement by the 
air current sweeping from the outside in through 
said air-pervious maze-like de?ecting means. 

7. In a device for treating a surface with an 
air-blasted. suction-removed abrasiverhaving air 
compressor means for impelling saidabrasive at 
the surface being treated and vacuum means for 
conveying the spent abrasive away. vfrom said 
surface; the combination of a treating head 
spaced slightly above and adapted to cover over 
a portion of the surface being treated, said treat 
ing head having an open end, a let means therein 
with its open end pointed towantthe open end 
of said head and with‘ its other end connected 
to said abrasive impelling source, an outlet from 
inside said head connected to said vacuum means, 
and an air-pervious mate-like abrasive-de?ect~ 
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12 
ing means secured around the perimeter of the 
open end of said head and adapted to rest on 
said surface to ?ll the space between said open 
end and said surface, said abrasive-de?ecting 
means having air passages formed by the spaces 
between two or more rows of vertically depending 
elements arranged in spaced apart staggered rela 
tion whereby any abrasive particle which is 
thrown radially outwardly in said head will 
bounce against one or more of said depending 
elements thereby lose its outward momentum 
so that it ‘will besublect to the air current sweep 
ing from the outside in through said air-pervious 
maze-like de?ecting means. 

8. A method of treating a surface in an area 
con?ned under a head having a. series of perfora 
tions adjacent its end near said surface with an 
air-blasted abrasive which comprises subjecting 
such surface to the action of an air-biasted abra 
sive in the presence of a vacullmdnduced air 
current entering from the outside around the 
full perimeter of said head adjacent ‘ ‘ surface, 
which induced air current impinges‘ “ th the 
abrasive impclling' current and lifts the spent 
abrasive out‘ of the way of unspeni'abrasive. 

9. The method of cleaning a surface in an area 
con?ned under a head by impinging abrasive 
particles against said surface ‘within the con— 
?nes of saidihead and for removing said spent 
particles from the path of unspent ‘particles as 
distinguished from impinging‘ abrasive particles 
against said surface and using the force of un 
spent particles to push aside spent particles, 
which comprises supporting sald'head over said 
surface with a narrow space between the rim of 
the head and said surface ?lled with a maze-like 
air-pervious de?ector, then projecting said abra 
sive particles against said surface to be cleaned, 
then causing said particles to be thrown against 
said de?ector, _nd then passing an air current 
from the outsi e in through said air—pervious 
de?ector which picks up said de?ected particles 
where this laterally entering air current im 
pinges with the outwardly de?ected abrasive im 
pelling current and sweeps the spent abrasive 011' 
said surface and out of said head. 

10. A treating head adapted to be connected 
to an air-blasted, suction-removed abrasive ma 
chine, comprising a hollow head member having 
an open end, means for supporting said open end 
in spaced relation to the surface against which 
said head is pointed, said head having a jet means 
therein with its open and pointed toward the open 
end of said head and with the other end of said 
means adapted to be connected to said air blast 
machine, said head also having an outlet from 
inside said hollow head adapted to be connected 
to said suction machine, said means for support 
ing said open end of said head including an air 
pervious maze-like abrasive-de?ecting means 
secured around the perimeter of the open end 
of said head and adapted to rest on said surface 
toflll the space between said open end and said 
surface, whereby abrasive particles which are 
thrown radially outwardly in said head will strike 
against said de?ecting means and thereby lose 
outward momentum and become subject to easy 
movement by the air current sweeping from the 
outside in through said air-pervious maze-like 
de?ecting means. 

11. The method of treating a surface with loose, 
solid abrasive material and preventing the mate 
rial from ?ying about, which comprises con?ning 
said material within an impediment to said abra 

75 slve material permeable to air around its periph 
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ery, while projecting said abrasive material 
against the surface con?ned within said impedi 
ment and while maintaining the air pressure at 
the inner periphery of said impediment sum 
ciently below that outside said impediment to 
induce a ?ow 0! air suiilcient to pick up the solid 
particles which have been stopped from passing 
to the outside or said impediment. 

12. Apparatus for treating a suri'ace and for 
collecting loose material from such treatment and 
preventing it from ?ying about, which comprises 
a casing having an open end spaced slightly above 
said surface, air~pervious de?ector means secured 
around said end and adapted to rest on said sur 
face to fill the space between said open end and 
said surface, suction means connected to said 
casing, a passageway extending within said cas 
ing past said suction means connection toward 
said open end and terminating short thereof, said 
de?ector means i'orming a maze-like passage to 
impede exit of treating material and permit en 
trance of air, and projecting means to propel 
treating material through said passageway, 
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