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This invention relates in general to an abrasive blast 
cleaning device. More particularly, it concerns a new 
and improved gas powered abrasive blast gun which pro 
duces maximum velocity of abrasive particles with mini 
mum wear of component parts of the gun. 
The most common type of abrasive blast system in use 

at present, includes a blast gun connected to a flexible 
air pressure line with the abrasive supply connected to 
the system at some point along the flexible pressure line. 
In such systems a mixture of abrasive and pressurized air 
or gas is subsequently accelerated therefrom in a blast 
generally by a converging nozzle at the end. An inherent 
disadvantage of such systems is excessive wear caused 
by the highly deleterious mixture of abrasive and pres 
surized gas on the flexible pressure line to the gun. This 
results in short life for the system and the necessary 
expense in replacement of pressure lines and other parts 
thereof. 

This disadvantage has been overcome in the past by 
delaying the injection of abrasive into the system and, 
in particular, by injecting abrasive into the system at the 
blasting gun itself. With this solution, it has been found 
beneficial, in the prior art, to inject the abrasive into the 
blasting device through a conduit parallel to and coaxial 
with the flow of pressurized gas through the gun. Advan 
tages realized by this innovation lie in the fact that a 
blanket of air is provided around the walls of the device, 
the blanket tending to insulate the walls of the gun from 
contact with the abrasive thereby providing extended life 
for the parts of the device. Examples of apparatus uti 
lizing this principle are disclosed in the United States 
Patents 992,144 and 2,369,576. 
While the above mentioned improvements help to 

mitigate wear in the system, the delay of injection of 
abrasive into the pressure flow, in itself, produces addi 
tional problems. Thus, delay of abrasive injection until 
just prior to discharge, shortens the length of time for 
the abrasive to be accelerated from the injection velocity 
to the velocity of the blast medium so full acceleration 
of the abrasive particles is not obtained. This results in 
a lower velocity discharged abrasive than would normally 
be available from flow at a given gas pressure. Another 
problem generated by Such modified systems results from 
the presence of the blanket of air surrounding the stream 
of abrasive which, although providing the benefit of pre 
venting abrasion of the walls of the chamber, also, due 
to the close proximity to the discharge point of the sys 
tem, tends to concentrate the stream of abrasive. This 
results in discharge of an incompletely mixed stream of 
pressurized gas and abrasive material. The discharged 
abrasive and gas then takes on the character of a core 
of abrasive surrounded by an annulus of gas and pro 
vides spotty, concentrated type of blast cleaning rather 
than the more dispersed blasting which would be ob 
tained with even mixture of the components. 

It is therefore an object of this invention to provide 
an abrasive blasting device which incorporates the bene 
fits of the above-mentioned systems while avoiding their 
inherent disadvantages. 

It is another object of this invention to provide an 
abrasive blasting device which discharges a well-dispersed, 
high velocity blast of abrasive and provides a maximum 
service life with a minimum of wear on the component 
parts thereof. 
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It is still another object of this invention to provide 

an abrasive blasting device which can thoroughly mix 
particulate abrasive with the blasting medium immedi 
ately prior to discharge of the mixture from the device. 

It is yet another object of this invention to provide 
an abrasive blasting device which is economical to manu 
facture and yet is durable and incorporates components 
which are easily replaceable with a minimum of expense 
and difficulty. 

It is a further object of this invention to provide an 
abrasive blasting system in which abrasive is introduced 
proximate the discharge point of the system yet is thor 
oughly mixed with the blast medium to provide suitable 
dispersion thereof and in which the abrasive is acceler 
ated to a velocity substantially equal to that of the blast 
ing medium. 

These objects are accomplished according to the pres 
ent invention by formation of an abrasive blasting system 
to comprise a pressurized gas supply line, a blast nozzle, 
a venturi section between the gas supply line and the 
nozzle and an abrasive particle supply tube coaxially dis 
posed with relation with the throat of the venturi so that 
in use an annular sheath of pressurized gas is supplied 
around the abrasive supply tube and through the throat 
of the venturi. This is followed by a plenum-type cham 
ber to allow re-expansion of the blast medium and mix 
ing of the medium and the abrasive particles. The 
plenum chamber of the device then communicates with 
a gradually converging nozzle wherein the mixture is re 
accelerated for discharge from the device. The com 
bination provides for ejection of the abrasive into the 
System without imposing undue wear upon the venturi 
component, yet provides, through the plenum chamber, 
a means for suitable mixing of the abrasive material with 
the medium. The gradually converging nozzle of the 
System provides for gradual reacceleration of the medium 
with attendant acceleration of the abrasive material to 
provide acceleration of abrasive material to a velocity 
Substantially equal to that of the medium. 

Other objects and attendant features of the invention 
will be better understood to those skilled in the art upon 
consideration of the following detailed description when 
considered in conjunction with the accompanying draw 
ings wherein: 

FIG. 1 is a schematic diagram of a system embodying 
the invention connected to the blasting device of FIG. 2. 

FIG. 2 is a sectional side view of an abrasive blasting 
device embodying the features of the invention. 

Referring now more specifically to FIG. 1 of the 
drawing, a Sandblasting gun indicated generally at 2, is 
shown connected to an air pressure supply line 4 which 
in turn is controlled by suitable valve means 6 for con 
nection and disconnection of the device to pressurized gas 
Source 8. Sand pot 10 serves as a reservoir for the 
abrasive blasting material which may be fed to injection 
line 12 by gravity feed. Motivation to transport the 
abrasive material to sandgun 2 is provided by low pres 
Sure air tapped from line 4 through a suitable connection 
14. 

Referring now to FIG. 2 of the drawing, said supply 
from line 12 is injected into gun 2 through injection tube 
16 disposed coaxially with the bore of the gun through 
the base thereof. Base member 18 serves as a connection 
to air pressure Supply line 4 through nipple 20 and also 
provides a hand grip for the operator of the gun. Seal 
ing for the intersection of the injection tubes and the 
wall of base member 18 may be provided in any suitable 
manner and is shown here provided by support member 22 
brazed or soldered to the wall of the base member 18 as 
shown. An O ring 24 is provided around injection tube 
16 to insure a pressure-tight seal. 
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Tubular housing 26 is removably connected to the 
forward end of base member 18 through threaded con 
nector 28. Housing member 26 contains, in Succession, 
the following removable members: Converging nozzle 30, 
diverging nozzle 32 having a short cylindrical section 33 
in its throat, and tubular insert 34. The entire assembly 
is connected to one another and in turn to a retaining 
ring 36 suitably fixed in the mouth of housing 26 as 
shown. Tubular insert 34 is provided with a recess 38 
in the forward peripheral wall thereof in which nozzle 
member 40 is seated and retained. 
As shown in the drawings, nozzles 30 and 32 are ar 

ranged to provide a converging-diverging or venturi-type 
of nozzle near the base of housing 26. The tubular insert 
34 provides a cylindrical plenum chamber and nozzle 
mount forward of the venturi. Nozzle 40 furnishes a dis 
charge point forward of the chamber. The interior di 
ameters of these members are such that the interior periph 
eral surfaces from smooth junctures at the abutting sur 
faces thereof. Connection between these members may 
be made in any suitable fashion such, for example, as 
the threaded fasteners shown in the drawing. O rings 42 
and 44 are provided in nozzles 30 and 32 respectively to 
prevent by-pass leaking of the pressure medium between 
the outer walls of the removable members and the inner 
wall of housing 26 and leakage into the throat of the 
venturi. 

Nozzle 40 is characterized by a gradually converging 
nozzle section 46 and a cylindrical throat section 48. 
This nozzle should have a sufficiently low taper to pro 
vide time for acceleration of the abrasive particles yet 
should not be unduly long so as to result in excessive 
boundary layer skin drag which would decrease the effi 
ciency of the device. 
The throat diameter of nozzle 40 should be such that 

the most efficient expansion is obtained and is limited in 
minimum value to a diameter which will produce a velocity 
below the acoustic velocity for the gas flow. 
The smooth juncture between nozzle 40 and tubular 

insert 34 provides continuity in the surfaces and reduces 
wear in the entrance to the nozzle. 

In operation of the system, pressure is introduced into 
gun 2 from pressure source 8 through operation of valve 
6. Pressure in injection line 12 moves sand fed from 
sand pot 10 to injection tube 16 providing a high density, 
low velocity supply of sand to the gun. Air under pressure 
is directed through base 18 to converging nozzle 30 where 
it is accelerated with an attendant drop in pressure until it 
reaches the minimum point of convergence at a minimum 
pressure and maximum velocity. The resulting pressure 
at this point is somewhat effected by the presence of the 
end of tube 16 near the throat of the converging nozzle, 
since this obstruction tends to further reduce the effec 
tive diameter of the throat thereof. This pressure can 
be varied by varying the proximity of the end of the tube 
with respect to the throat. This variation is provided for, 
in this embodiment of the invention, by slidable engage 
ment between housing 22 and tube 16. Suitable means 
such, for example, as set screw 50, may be provided to 
fix the position of tube 16 as desired. Abrasive 52 is 
ejected from the end of tube 16 into the low pressure, high 
velocity flow through the throat of nozzle 30 by pressure 
bled from line 4 through injection line 12 and by the low 
pressure condition of the blast medium itself. Due to the 
presence of tube i6 an annular blanket of air is formed 
around the walls of the nozzles and the sand is ejected 
essentially as a central core contained therein. The core 
of abrasive then is expanded through the diverging Sec 
tion 32, the velocity of the air decreasing, due to com 
pression, until the chamber formed by cylindrical insert 
34 is reached. This decrease in the velocity of the air 
provides an opportunity to decrease the differential in 
velocity between the sand discharged from tube 6 and 
the blast medium. The diverging section 32 provides an 
opportunity for the core of abrasive Sand to be expanded 
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4 
and dispersed throughout the chamber until uniform mix 
ture of the components has been achieved. After mixing, 
the components enter the gradually converging nozzle 
section of nozzle 40 whereupon the mixture is gradually 
accelerated until maximum velocity is achieved at the 
throat section thereof. The gradual tapering of this nozzle 
section provides an opportunity for the abrasive 52 to 
reach a velocity essentially equal to that of the blast me 
dium prior to discharge through cylindrical throat section 
48 for subsequent blast cleaning of a Surface. 
Any suitable pump or compressor may be used as a 

source of pressure and it is specifically contemplated in 
this invention that compressor bleed air from a gas tur 
bine as illustrated in the process and apparatus of copend 
ing application Serial No. 283,848 will be utilized in 
conjunction with this invention. 

The schematic diagram of FIG. 1 is intended as illus 
trative only and can be varied in any suitable manner 
without altering the scope of the invention. 

Although the nozzle and insert components could be 
made integral with the structure of housing 26, it is pref 
erable, for replacement purposes, that they be easily 
removable as shown to provide inexpensive component 
replacement when wear eventually decreases their effec 
tiveness. 
The relative dimensions of the component parts, of 

course, may be varied, as desired, to provide the most 
effective results. 
The materials may be of any type suitable for use with 

the environment of the device. Materials embodying 
suitable strength, wear and weight characteristics such, 
for example, as 6061 T-6 aluminum are contemplated for 
use in the tubular housing 26 and base 18 and for the 
nozzle and tubular insert members 30, 32, 34, as well 
as the retaining ring 36. Since nozzle member 40 is Sub 
jected to the direct action of the abrasive blast, it should 
be fabricated of a material extremely resistant to abrasion 
such, for example, as white cast iron and particularly high 
molybdenum or high chromium white cast iron, sintered 
tungsten carbide, silicon carbide, or material having sim 
ilar properties. 

Although the device described has, in terminology, 
been limited to the use of sand and air, it should be obvi 
ous that a suitable motivating fluid or liquid could be 
utilized in conjunction with the device. Similarly, any 
other particulate material could be substituted for the 
sand for abrasive cleaning therewith or even shot peening 
or like processes. It has also been found that by utilizing 
air or any other gas as a motivating force and injecting 
a liquid through injection tube 16, the device provides an 
effective spray gun for producing a very large fog for 
fire fighting, protection of citrus from freezing, or like 
SeS. 
The invention thereby provides a device for effectively 

producing a thoroughly mixed spray of abrasive or other 
material and pressurized fluid; and, in the case of abrasive 
materials, accomplishes this while avoiding abrasive con 
tact with a maximum number of the components of the 
system. There are obviously many other advantages 
realized by use of this invention and what is described 
above is intended solely as exemplary of specific applica 
tions utilizing the precepts of the invention. It there 
fore should be understood that, within the scope of the 
appended claims, the invention may be practiced other 
wise than as specifically described. 
What is claimed is: 
1. A material mixing and spraying device comprising, 
an elongated housing means conducting a pressure fluid 

to one end of the housing, 
a venturi coaxially disposed in said housing adjacent 

to said end, 
a conveying means for conducting a material to said 

device including a material supply tube through said 
end coaxially disposed with relation to and terminat 
ing adjacent the smallest diameter Section of said 
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venturi to inject particulate abrasive material into 
the fluid flowing therethrough, 

said housing having in succession a cylindrical mixing 
chamber next adjacent said venturi to provide mixing 
of said material and said fluid and to diminish the 
velocity differential therebetween, 

and a gradually tapering converging frusto conical 
nozzle to provide gradual acceleration of said abrasive 
material and said fluid prior to discharge from said 
device. 

2. A sandblasting gun comprising, 
an elongated housing, means conducting air to one 

end of the housing, 
a venturi coaxially disposed in said housing adjacent to 

said end, 
a conveying means for furnishing sand to said device 

including a sand supply tube through said end coaxial 
ly disposed with relation to and terminating adja 
cent the throat of said venturi to inject sand into the airflowing therethrough, 

means to vary the position of the end of said tube with 
relation to the smallest diameter section of said 
venturi to vary the quantity of sand injected into said 
allr, 

said housing further having in succession a cylindrical 
mixing chamber next adjacent to said venturi to pro 
vide mixing of said sand and said air and to diminish 
the velocity differential therebetween, 

and a gradually tapering frusto conical converging noz 
zle to provide acceleration of said sand and said 
air prior to discharge from said gun. 

3. A sandblasting gun in accordance with claim 2 where 
in said conveying means comprises a line connected to said 
tube, 

a sand reservoir adapted to gravity feed sand into said 
line, 

said sand being drawn through said line by said venturi. 
4. A sandblasting gun in accordance with claim 2 

wherein said conveying means comprises a line of smaller 
diameter than said air pressure line connected at one 
end to said tube and at the other end to said air pressure 
line to provide air flow through said line of smaller di 
ameter at a lower pressure than that of said air pressure 
line, 

a sand reservoir disposed intermediate the ends of said 
line of smaller diameter and adapted to gravity feed 
sand thereto, 

whereby sand is conveyed to said tube by said lower 
pressure air. ' ' . . 
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5. A sand blasting device comprising a pressurized gas 

supply line, 
a nozzle to emit a blast of gas suspended abrasive 

particles at high velocity, 
a tubular conduit joining said nozzle to said supply 

line, 
said conduit comprising a constriction spaced upstream 
from said nozzle concentric with the conduit, 

a first portion which tapers outwardly from said con 
striction upstream thereof, 

a second portion which tapers outwardly from said con 
striction downstream thereof, 

a third portion which tapers outwardly from said noz 
zle upstream thereof, 

and a fourth portion of uniform cross-section substan 
tially throughout its length joining the downstream 
end of said second portion to the upstream end of 
said third portion, 

all of said portions being coaxially aligned with said 
nozzle and said constriction, 

and an abrasive material supply tube having its outlet 
end positioned within said first portion coaxially with 
said constriction. 

6. A sand blasting device as claimed in claim 5 com 
prising means to permit said abrasive material supply tube 
outlet end to be moved toward and away from said con 
striction on the locus of the centers of said constriction 
and said nozzle. 

7. A sand blasting device as claimed in claim 5 wherein 
the cross-sectional area of said constriction is greater than 
the cross-sectional area of Said nozzle and less than about 
one-half the cross-sectional area of said fourth portion. 
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