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This invention relates in general to a method 
of cleaning surfaces, particularly metal surfaces, 
of oils, dirt, scale and rust by employing air as 
the motive power for producing a substantially 
finely atomized flat stream of slurry, comprising 
Water, a detergent, and an abrasive. 
The novelty of the invention resides in provid 

ing an improved method of cleaning by utilizing 
a thin, flat, fan-shaped stream of cleaning slurry, 
of a shape such as may be produced by the 
apparatus of applicant's copending application, 
Serial No. 123,258. The particular shape of the 
delivered stream of cleaning slurry incorporating 
an abrasive is new, as far as is known, and the 
method of forming the stream and its employ 
ment in cleaning surfaces is likewise new. 

Heretofore various methods have been used 
to clean metal surfaces by using an abrasive car 
ried either by water or air as the motivating 
fluid. For instance, Eppler, in Patent No. 
2,380,738 claims a method of generating a dry 
sand blast and adding a rust inhibitor imme 
diately prior to contact of the blast with the sur 
face to be cleaned; Swenarton in Patent No. 
2,387,193 claims a method projecting a high 
preSSure blast of air and Sand against a metal 
surface while simultaneously causing a very fine 
mist-like spray of an aqueous liquid (rust in 
hibitor) to intersect Such blast in mid-air prior 
to its impact with the surface to be blasted; and 
Smith, in Patent No. 2,040,715, claims a method 
of blast-treating a surface by discharging at high 
pressures a confined stream of liquid. Substan 
tially unmixed with solids and externally coated 
with a granular abrasive. This invention, On 
the other hand, deals with a method of cleaning 
surfaces in which the cleaning slurry is pro 
jected preferably at an angle against the Sur 
face to be cleaned in a finely atomized state, and 
in which the stream of cleaning slurry may be 
utilized to lift the particles of oil, dirt, and rust 
from a surface, rather than blast them off, Such 
as results from direct impingement in the meth 
ods above discussed. 
The invention has for its object the provision 

of a method for cleaning surfaces by employing 
a thin, flat, edgewise diverging jet of cleaning 
slurry at high velocity in a substantially coin 
plete state of atomization. 

Fig. 1 of the accompanying drawing is a per 
spective view of the movement of naterial in 
volved in the method of the present invention. 

Extensive experimental work undertaken prior 
to filing my application for letters patent for a 
washer gun, which resulted in Patent No. 

Claims. (C1.51-282) 
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2,007,029, disclosed that a finely atomized stream 
of air and water of a particular shape, was very 
efficacious in removing dirt and dust that had 
been tramped into the pitted surface of concrete 
and baked by the sun. Washing with an ordi 
nary stream of high pressure water was useless. 

It was discovered that the minute particles of 
water, due to the high degree of atomization, 
would penetrate between the particles of dirt and 
lift them away from the surface to which they 
were adhered. Tests disclosed that when large 
particles of water were used in an attempt to 
clean the dirt encrusted article, the large par 
ticles of water would impinge upon the particles 
of dirt, and rebound therefrom, without causing 
an effectual separation of the dirt from the 
article. The Washer'gtin of my above mentioned 

3, device that solved this 
problem. . . 

It then became apparent that there was a 
need in the so-called wet blasting art for rapidly 
removing tenaciously adhering oil, grease, rust 
and scale from various surfaces, particularly 
metal surfaces. The problem facing the art 
was the production of a finely atomized flat, thin 
stream of slurry containing an abrasive and to 
discharge this stream of slurry at high velocity. 
The use of an ordinary circular, or conical 
shaped stream of water or air, carrying abra 
sive, and being impinged against a surface to be 
cleaned, as practiced generally, is costly in that 
too much time is consumed in performing the 
cleaning operation because the mixture directed 
at the workpiece is substantially unmixed, in the 
manner contemplated by this invention. 
The invention utilizes high-velocity air as 

the motive power for the cleaning slurry, and 
inasmuch as the slurry should be discharged in a 
finely atomized state, it is necessary to provide 
for substantially complete atomization of the 
slurry. This is accomplished by first Substan 
tially completely enveloping a thin, flat, fan 
shaped stream of air or motive fluid traveling 
at high velocity with a slurry 2, comprising 
water, a detergent and a Suitable abrasive and 
moving in a direction substantially normal to 
the air. The direction of travel of the slurry is 
changed by the chamber 3 disposed between the 
inner nozzle 4 and the outer nozzle 5 so that 
the slurry is caused to surround the stream of 
air. The air will carry the fairly coarse slurry 
mixture along with it until discharged, and un 
less provision is made to change the consistency 
of the coarse mixture it will not be discharged 
in the finely atomized state, as desired. This is 
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accomplished during passage of the primary 
coarse mixture through the outer nozzle where 
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the upper and lower walls of the nozzle converge 
slightly toward the outer end of the nozzle as 
disclosed in applicant's co-pending application 
Serial No. 123,258, thereby in effect momentarily 
choking passage of the mixture to effect substan 
tially complete atomization of the sane. The 
outer nozzle is of substantially the same shape 
as the inner nozzle in that it too, provides for 
delivery of a thin, flat fan-shaped stream. In 
fact, the outer nozzle is substantially a straight 
line continuation of the inner nozzle. 

It is preferable that the stream of slurry mix 
ture be directed through the cleaning or blasting 
device in a manner such that its path of travel 
will meet the path of travel of the motive fluid in 
a plane that is substantially normal or trans 
verse to that of the motive fluid. There may be 
some variance between the directions of travel 
of the motive fluid and slurry mixture but the 
nearer the respective paths of travel parallel 
one another the less mixing will occur. 

Tests have disclosed that if a finely atomized 
thin, flat fan-shaped stream of abrasive slurry is 
discharged at an angle, preferably about 60 from 
the horizontal, and at high velocity, such as about 
500 feet per second or in excess thereof, the tiny 
particles of the abrasive slurry will penetrate be 
tween the larger particles of rust, Scale, and 
dirt and will lift the same from the surface being 
treated. . . . . . . 

It will be understood that in use, the gun may 
be fixed and the surface: to be cleaned may be 
moved relative thereto, or the cleaning gun may 
be portable to traverse the Workpiece. 

Experimental tests, on sheet steel enameling 
stock, have disclosed that with the cleaning gun 
mounted a distance of six inches from the Work 
piece, a strip 3% inches in width may be satis 
factorily cleaned at a rate of 20 feet per minute, 
and at 9 inches distance at 5% inch strip may be 
cleaned satisfactorily at a rate of 15 feet per 
minute. . This indicates a cleaning rate of about 
7 square feet per minute for the particular abra 
Sive mix employed. 
By incorporating a suitable detergent in the 

slurry mix, any oil or grease on the surface to be 
cleaned may be quickly removed therefrom. The 
use of a wet cleaning slurry reduces: the dust 
problem with its likelihood of silicosis, and of 
particular importance, is that recovery of the 
abrasive material is greatly increased, due to the 
fact that the abrasive incorporated in the slurry 
mix is of a substantially fine mesh, and when 
combined with water and a detergent, the cush 
ioning effect of the liquid minimizes abrasive 
particle breakdown to a Substantial degree. 
Various embodiments of the invention may be 

employed within the scope of the accompanying 
claim.S. 
I claim: • 

1. The method of cleaning a surface which 
comprises discharging at high velocity, a thin, 
flat edgewise diverging jet of gaseous fluid into 
a stream of cleaning slurry which is moving in 
a direction substantially normal to the direction 
of movement of the gaseous fluid to cause sub 
stantial envelopment of said fluid by Said slurry, 
immediately forming the mixture of gaseous fluid 
and slurry into a second thin, flat edgewise di 
verging jet, confining said second mixture jet 
for a sufficient time while simultaneously pro 
gressively decreasing the thickness thereof to 
permit substantial atomization of the same, and 

O 

30 

40 

50. 

5 5 

60 

65 

70 

75 

4 
thereafter freeing the atomized mixture at high 
velocity against the surface to be cleaned. 

2. The method of cleaning a surface with a 
flat stream of substantially finely atomized clean 
ing slurry at high velocity which comprises sub 
stantially enveloping a thin, flat edgewise di 
verging jet of gaseous fluid with an abrasive 
slurry which is moving in a direction substan 
tially normal to the direction of movement of the 
gaseous fluid to form a mixture of said fluid and 
slurry, controlling the width and progressively 
decreasing the thickness of Said mixture for a, 
sufficient time to permit Substantial atomization 
of said mixture, and thereafter discharging said 
atomized mixture at high Velocity against the 
Surface to be cleaned. 

3. The method of cleaning a surface which 
comprises discharging at high velocity a thin, 
flat edgewise diverging jet of gaseous fluid which 
is being propelled in a Selected direction into a 
stream of cleaning slurry moving in a direction 
Substantially tranSVersely to the direction of 
movement of the gaseous fluid to cause Substan 
tial envelopment of the fluid by the slurry, im 
mediately forming a mixture of the gaseous fluid 
and slurry into a second thin, fiat edgewise di 
Verging jet, confining said second mixture jet of 
fluid and slurry for a sufficient time while simul 
taneously progressively decreasing the thickness 
thereof to permit Substantial atomization of the 
Sane and thereafter increasing the rate of move 
ment of the mixture by discharging the same in a 
stream of increasing horizontal divergence and 
relatively narrow vertical thickness against the 
surface to be cleaned. . . . . 

4. The method of cleaning a surface with a 
flat stream of Substantially finely atomized clean 
ing slurry at high velocity which comprises sub 
stantially enveloping a thin, fiat edgewise di 
Verging jet of gaseous fluid with an abrasive 
slurry which is moving in a direction substan 
tially normal to the direction of movement of 
the gaseous fluid to form a mixture of said fluid 
and slurry, controlling the width and progressive 

5 ly decreasing the thickness of said mixture for a 
sufficient time to permit substantial atomization 
Of said mixture, and thereafter discharging said 
atomized mixture at high velocity against the 
Surface to be cleaned at an angle of approxi 
mately 60 degrees thereto. 

5. The method of cleaning a surface with a 
flat stream of substantially finely atomized clean 
ing slurry at high velocity which comprises sub 
stantially enveloping a thin, flat edgewise di 
Verging jet of gaseous fluid with an abrasive 
Slurry Which is moving in a direction substan 
tially normal to the direction of movement of the 
gaseous fluid to form a mixture of said fluid and 
Slurry, controlling the width and progressively 
decreasing the thickness of said mixture for a 
Sufficient time to permit substantial atomization 
of Said mixture, and thereafter discharging said 
atomized mixture at high velocity against the 
Surface to be cleaned in excess of 500 feet per 
Second and at an acute angle to the surface. 

6. The method of cleaning a surface with a 
flat stream of Substantially finely atomized clean 
ing slurry at high velocity which comprises sub 
stantially enveloping a thin, flat edgewise di 
Verging jet of gaseous fluid with an abrasive 
slurry which is moving in a direction substan 
tially normal to the direction of movement of 
the gaseous fluid to form a mixture of said fiuid 
and slurry, controlling the width and progres 
Sively decreasing the thickness of said mixture 
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for a sufficient time to permit substantial atomi 
zation of said mixture, and thereafter discharg 
ing said atomized mixture at high velocity against 
the surface to be cleaned at an angle of approxi 
mately 60 degrees thereto and at a speed in ex 
cess of 500 feet per Second. 

7. The method of cleaning a Surface Which 
comprises substantially enveloping a thin, flat 
edgewise diverging jet of gaseous propellent fluid 
traveling in a selected direction with a stream 
of slurry mixture traveling in a direction trans 
verse to that of the fluid, immediately forming a 
second thin, flat edgewise diverging jet of the 
fluid and slurry mixture, confining the Second 
jet for a sufficient time while simultaneously 
progressively decreasing the thickness thereof to 
permit substantially complete atomization of the 
fluid and slurry and thereafter increasing the 
velocity of the atomized mixture by releasing the 
same against the Surface to be cleaned in a jet 20 
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of substantially the same shape as said previously 
formed jets. 

WILLIAM. C. UHRI. 
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