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VACUUM CLEANING HEAD 
Hanns Hornschuch, Easton, and Jack R. Webb, Bethle 
hem, Pa., assiguors to Ingersoll-Rand Company, New 
York, N.Y., a corporation of New Jersey 

Filed Feb, 14, 1962', Ser. No. 173,299 
3 Claims. (Cl. 1s_.-s4_5) 

This invention relates to. mining apparatus and more 
particularly to an improved cleaning head for mining 
apparatus. 

Heretofore it has been known in the mining and drill 
ing art, that valuable dust and ore containing‘ rocks and 
pebbles are found Within the proximity of mine shafts 
and drilling sites. In order to collect the dust and ore 
containing'rocks, hand brushes and shovels were hereto 
fore used to collect this material. The utilization of particular manual method of recovering the dust and 

rocks, however, caused several problems, such as raising 
deleterious clouds of dust in the general area of the re 
covery operation which clouds of dust were injurious to 
the laborers. In addition this manual method is time 
consuming and expensive from the labor standpoint. 

In order to overcome the dust raising problem, water 
would be sprinkled in the recovery area, resulting how 
ever, in greater difficulty in brushing the dust and rocks 
together for collection. Furthermore the dust problem 
was not entirely solved unless the entire area was satu 
rated with water. This of course increased the time con 
sumed in recovering dust and rocks. . 

In the art of abrading devices there has been known, 
devices as shown in US. Patent No. ‘2,483,176 issued 
September 27, 1949 to Lewis H. Bishop and John Stanley 
Finn and U8. Patent No. 2,494,773 issued January 17, 
1950 to W. H. Mead et 211., wherein abrasive material is 
impelled against a working area by a strong pressure blast 
and is then removed from the working area along with 
the abraded particles by a suction current, for collection 
in a receptacle. Both devices project the abrasive con 
taining strong pressure blast perpendicularly and out 
wardly from the center of the blast against the surface to 
be abrased and thereafter, by a strong vacuum, suck the 
abrasive and abraded material from the cleaned surface. 

Although the above mentioned surface treating devices 
are satisfactory for picking up the ?ne abrasive and 
abraded material from the treated surface, they are found 
to be inadequate for the purpose of clearing an area which 
contains larger objects such as ore containing pebbles and 
rocks. As a result, should an attempt be made to apply 
these devices for cleaning and recovering the valuable 
dust, pebbles and rocks from areas surrounding mine 
shafts and drilling sites, a reversion to the hand brush and 
shovel would be necessary to satisfactorily clean the area, 
thus reviving the problems attending the use of the hand 
brush and shovel. 

It is the general object of the present invention to 
avoid and overcome the foregoing and other difficulties 
and objections to prior art practices by the provision of 
an improved cleaning device which is operable to impart 
a velocity to objects heavier than dust so that they may 
be collected by an integral vacuum device. 
Another object of the present invention is the provision 

of an improved cleaning device for ?rst removing dust 
from the area to be cleaned. 

Still another object of the present invention is the provi 
sion of an improved cleaning device for removing dust 
without raising clouds of dust while the cleaning ‘opera 
tion is in progress. 
Yet another object of the present invention is the provi 

sion of an improved cleaning device for cleaning dust 
and heavier objects from crevices and corners on the sur 
face to be cleaned. ' ‘ 
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A further object of the present invention is to provide 
an improved cleaning device which con?nes the ?uid blast 
for piclging up material heavier than dust, to a de?ned 
area. ' 

The aforesaid objects of the present invention, and 
other objects which will become apparent as the descrip 
tion proceeds, are achieved by providing a hollow frame 
means to which is attached a suction means and a high 
pressure ?uid means. A valve is disposed in the high 
pressure ?uid means to control the ?ow of high pressure 
?uid to a high pressure ?uid distribution means which 
is connected to the hollow frame means. The high pres 
sure ?uid distribution means distributes the high pressure 
?uid at an angle relative to the surface to be cleaned, 
thereby imparting a motion to objects on that surface. 
An air pervious skirt means is connected to the frame 
to de?ne an area of the surface to be cleaned and to con 
?ne the high pressure ?uid. 
For a better understanding of the present invention 

reference should be had to the accompanying drawings, 
wherein like numerals of reference indicate similar parts 
throughout the several views and wherein: 
FIGURE 1 is a vertical sectional view of the improved 

cleaning device of the present invention; and 
FIGURE 2 is a bottom view of the improved cleaning 

device. 
Although the principles of the present invention are 

broadly applicable to mining apparatus for clearing an 
area in the proximity of mine shafts and drilling sites, the 
present invention is particularly suited for clearing or pick 
ing up objects and other material, larger in size and Weight 
than dust particles, and hence it has been So illustrated 
and will be so described. 
With speci?c reference to the form of the present in 

vention illustrated in the drawings, and referring particu 
larly to FIGURE 1 a frame means or vacuum cleaner 
‘head frame is indicated generally by the reference nu 
meral 10. In order to provide for the attachment of a 
vacuum hose 14 of a suction means to the frame 10‘, a 
cylindrical portion 12 is provided on the frame. The vac~ 
uum hose 14, connected to any suitable source of suc 
tion, is secured to the cylindrical portion 12 in a manner 
such as to provide a leak-proof connection between the 
hose 14 and the frame 10. 
For the purpose of delivering a high pressure ?uid blast 

such as air to the frame 10, a high pressure ?uid hose 16 
of a high pressure ?uid means is also provided and may be 
secured to the vacuum hose 14 by means of a suitable 
fastening device 18. The vacuum hose 14 and the high 
pressure ?uid hose 16 are fastened together to‘ allow the 
operator to use the vacuum cleaning device in such a 
manner that he will not have to give any thought to the 
tangling of the two hose lines. This will further allow 
the operator to use one hand to manipulate the vacuum 
head frame 10 thereby performing the necessary cleaning 
operations, as will later be described. 
The high pressure ?uid hose 16 is connected to a valve 

generally indicated as 20 wherein is provided a valve 
member such as a valve stem head 22, which abuts a 
valve seat 24. A valve stem 26 is connected to the valve 
stem head 22 thereby forming one integral unit. One 
convenient way of allowing the passage of high pressure 
?uid through the valve 2.0, is to unseat the valve stem 
head 22 from the valve seat 24 by raising or moving 
counterclockwise (FIGURE 1) the trigger 28. Integral 
with the trigger mechanism is a cam surface 30 which, 
when the trigger 28 is raised, the trigger 28 pivots counter 
clockwise (FIGURE 1) about the pin 32 causing the 
valve stem 26 and valve stem head 22 to move upwardly 
thereby unseating the valve stem head 22 from the valve 
seat 24. When the valve stem head 22 is unseated, the 
high pressure ?uid is permitted to pass through the valve 
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20. It is to be understood that any suitable valve may 
be used and that this above described valve 20 forms no 
part of this invention. 
The structure of the frame 10 is opened at both ends 

in order to allow the passage of ?uid therethrough. The 
upper open end 13 (as viewed in FIGURE 1) accommo 
dates the vacuum hose 14 and the lower open end 15 of 
the frame 10 faces the area or surface to be cleaned. 
To provide for the distribution of the high pressure 

?uid, a high pressure ?uid distribution means 38 is dis 
posed beneath the lower open end 15 of the frame 10 
and is secured thereto. The high pressure ?uid distribu 
tion means 38 comprises a continuous chamber 44) en 
closed by side walls 42, 44 and has a continuous channel 
opening 46 between the inner wall 44 and a lower wall 
48. The continuous channel opening 46 leads down 
wardly from the continuous chamber 40 and toward the 
center of the frame 10, allowing the high pressure ?uid 
to be emitted from the continuous chamber 40 at an 
angle relative to- the surface to be cleaned. This contin 
uous channel 40 provides a means for distributing the 
high pressure ?uid, from the high pressure ?uid distribut 
ing-means 38, to the surface to be cleaned at such an 
angle so that motion is imparted to objects heavier than 
dust particles, and thereby allowing these objects to be 
sucked up by the vacuum provided by the vacuum hose 
14. 

In order to vary the amount of high pressure ?uid 
impinging on the surface to be cleaned, a washerlike lower 
wall 48 (as viewed in FIGURE 1) of the high pressure 
?uid distributing means 38 may be made so that it is 
adjustable, as by threading external threads 50 on the 
lower wall 48 into an inner threaded portion 52 of the 
outer wall 42 of the continuous chamber 40. By varying 
the position of the lower wall 48 relative to the side walls 
42, 44, the size of a ?uid directing means, such as a 
continuous channel 46, leading from the continuous 
chamber 40 to the center of the frame, may be varied. 
The ?uid distributing means 38 is secured to the frame 

10 by means of a supporting rod 54 which may be welded 
or fastened in any suitable manner to the frame 10 and 
to the upper wall 56 of the continuous chamber 40. 
A nozzle 58 is utilized to supply the high pressure ?uid 

from the valve 20 to the high pressure ?uid distributing 
means 38. The nozzle 58 extends from the valve 20 
through the frame 10 and into the continuous chamber 40 
through the upper wall 56. This nozzle 58 may be se 
cured to the frame 10 and upper wall 56 of the con 
tinuous chamber 49 in any suitable manner, such as by 
welding. The combination of the supporting rod 54 
and the nozzle 58 secures the high pressure flu-id distrib 
uting means 38 in its proper relationship to the frame 
10, so that the high pressure ?uid distributing means 38 
is held in a ?xed position. ' 

It is desirable to de?ne the area to be cleaned, and 
to prevent the raising of dust when the high pressure ?uid 
blast is applied, to this end an air pervious skirt means, 
herein after called a brush 60, is provided which is 
secured to a radial ?ange 62 of the frame 10. The air 
pervious skirt means however, is not limited to a brush, 
since it may take the form of sponge rubber, a maze or 
fabric curtains, rubber ?ngers or the like. The radial 
?ange 62 may be an integral part of the frame 10 or a 
separate portion which may be ?xed to the frame It}. 
The brush 60 is provided with a stiff backing 64, such as 
a metal or plastic, which stiff backing is secured in any 
suitable manner to the radial ?ange 62. The bristles 66 
of the brush 60 extend downwardly. The brush 60 is 
tapered as at 68 from its outer periphery ‘7th to the inner 
periphery 72 in order to be more ?exible than a standard 
?at bottom brush, thereby providing a better action 
around obstacles. 
The general shape of the brush 60 will depend upon 

the shape of the frame 10 itself. Although a circular 
frame 10 is here illustrated (FIGURE 2) other shapes 
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4 
may be used, such as square, rectangular, or triangular. 
Correspondingly the shape of the brush 60 will de?ne the 
area to be cleaned on the surface. The general shape 
of the frame 10 will also dictate the shape of the high 
pressure ?uid distributing means 38 which is disposed 
within the con?nes of the area de?ned by the brush 60 
as well as the frame 10. Consequently the brush 60 
and the high pressure ?uid distributing means 38 will 
take the same general shape as the frame 10 itself. 

Although it is believed that the operation of the appar 
atus will be apparent from the foregoing description, a 
brief review of such operation will now be made for pur 
poses of summary and simpli?cation. 

Operation 
With the preferred construction seen in FIGURES 1 

and 2 the suction device is turned on in any suitable 
manner and by any suitable means available to those 
skilled in the art. 
For normal operation the unit operates as a vacuum 

brush which may be placed directly on a surface 84 to be 
cleaned or slightly above the surface thereby allowing the 
dust particles to be sucked from the surface 84, through 
the center of the frame 10 and into the vacuum hose 14. 
When the brush 60 is in contact with the surface to be 
cleaned, the inner periphery 72 of the brush 6t) de?nes the 
area in which the dust particles will be removed. How 
ever a larger area may be cleaned if the vacuum head 
10 and brush 60 is held slightly above the surface 84 
since the light dust particles will be caught up in a 
stream created by the suction device. For the removal 
of larger objects, such as large particles, however, it has 
been found that these suction devices do not have su?i 
cient strength to lift the larger particles from a rest 
position. It has been found that if a random velocity 
were to be imparted to the heavier particles, such as the 
rock 86, the suction of the vacuum hose 14 will be su?i 
cient to suck the heavier particles into the vacuum hose 
14 thereby removing them from the de?ned area. For 
this reason the high presure ?uid blast is provided. With 
the brush 60 held against the surface to be cleaned, the 
trigger 28 may be actuated by the operator thereby 
allowing the blast of high pressure ?uid to be directed 
against the surface 84 to be cleaned by high pressure 
distribution means 38. Since the continuous channel 46 
directs the high pressure ?uid blasts at an angle relative 
to the surface to be cleaned, the blast imparts a motion 
to the heavier rock 86. The angularly directed high pres 
sure ?uid blast agitates the heavier rock 86 thereby giving 
it a velocity and allowing the vacuum hose 14 to suck 
the heavier rock 86 up through the frame 10. 
As seen in FIGURE 1, the rock 86 may describe the 

path indicated by the dotted lines. The angularly imping 
ing ?uid blast imparts to the rock 86 a random motion 
which has an upward component of velocity. The com 
bination of the suction provided by the suction means 14 
and the upward component of motion of the rock 86 
allows the rock to be sucked into the suction hose and 
thereby removed from the surface 84. The brush 60 
provides a screen through which these heavier particles 
will not be projected and will also con?ne the jet blast 
so that the dust in the surrounding area is not kicked up 
or raised. Therefore the brush 60 provides a shield 
which keeps the rock 86 from being thrown out by its 
own momentum when the ?uid blast is applied and 
further provides a restriction to the incoming air. This 
jet of high pressure ?uid is actuated while the vacuum 
device is still in operation. The ratio of the incoming 
air to the high pressure ?uid is in the order of 4: 1. This 
provides a net in?ow of air and eliminates blowing dust 
outside the brush 60 in all cases except where the brush 
60 is lifted more than a slight amount away from the 
surface to be cleaned. For this reason the high pressure 
blast is turned off when the brush 60 is removed from 
the surface 84. It will be noted that the vacuum will 
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not cause any dust problem. It is the high pressure 
blast of ?uid which causes the dust problem and this 
problem is eliminated when the brush 60 is held against 
the surface to be cleaned. 

It will be recognized by those skilled in the art that 
the objects of the present invention have been achieved 
by the provision of an improved cleaning head for clean 
ing an area and freeing it from the dust and heavier objects 
without the previous attendant problems of raising dust 
and consuming a great deal of time in the necessary 
cleaning of the surrounding areas. ' 
Yet another embodiment of this' invention would make 

the high pressure ?uid distribution means 38 integral with 
the frame 10 either above or below the frame 10. 
While in accordance with the patent statutes a pre 

ferred embodiment of the present invention has been 
illustrated and described in detail. It is to be particularly 
understood this invention is not limited thereto or there 
by. 
We claim: 
1. A hand operated cleaning device for removing dust 

particles and other objects heavier than dust from an area 
of a surface, said device comprising: 

(a) a hollow frame having a narrow upper end and 
a wide lower end; 

(b) a suction hose secured to the upper end of said 
hollow frame; 

(0) high pressure ?uid means communicating with 
the lower end of said hollow frame for delivering 
?uid under pressure to said hollow frame; 

(d) a valve disposed in said high pressure ?uid means 
for controlling the ?ow of high pressure ?uid to the 
frame; 

(2) high pressure ?uid distribution means communi 
cating with said high pressure ?uid means suspended 
beneath and inside the lower end of said hollow frame 
and being provided with a continuous chamber for 
receiving said ?uid under pressure from said valve; 

(1) said continuous chamber being circular in 
shape and being provided with a continuous 
channel disposed at an angle relative to said 
surface for distributing said ?uid at an angle 
relative to said surface; 

(f) means for varying the size of said continuous 
channel allowing the amount of said ?uid impinging 
on said surface to be varied; and 

(1) said means comprising an annular ring ad 
justably connected to the outer lower peripheral 
edge of said channel, but variably spaced from 
the inner peripheral edge of said channel, and 

(g) air pervious skirt means connected to the lower end 
of said frame de?ning said area of the surface to be 
cleaned and con?ning the ?ow of high pressure ?uid. 

2. A hand operated cleaning device for removing dust 
particles and other objects heavier than dust from an area 
of a surface, said device comprising: 

(a) a hollow frame having a narrow upper end and 
a wide lower end; ' 

(b) a suction hose connected to the upper end of said 
hollow frame; 

(c) a high pressure hose communicating with the lower 
end of said hollow frame for delivering ?uid under 
pressure to said hollow frame; 

(d) a valve disposed within said high pressure hose for 
controlling the ?ow of high pressure ?uid to the 
frame; 

(e) high pressure ?uid distribution means suspended 
beneath and inside the lower end of said hollow 
frame and being provided with a continuous cham 
ber for receiving said ?uid under pressure from said 
valve; 
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(1) said continuous chamber being circular in 

shape and being provided with a continuous 
channel disposed at an angle relative to said sur 
face for distributing said ?uid at an angle rela 
tive to said surface; 

(f) means for varying the size of said continuous chan 
nel allowing the amount of said ?uid impinging on 
said surface to be varied; 

(1) said means for varying the size of said con 
tinuous channel being in the form of a thread 
ably mounted bottom wall of said high pressure 
?uid distribution means; and 

(g) a circular brush connected to the lower end of 
said frame for contacting said surface de?ning said 
area of the surface to be cleaned and con?ning the 
?ow of high pressure ?uid. 

3. A hand operated cleaning device for removing dust 
particles and other objects heavier than dust from an area 
of a surface, said device comprising: 

(a) a hollow frame having a narrow upper end and 
a wide lower end; 

(b) a suction hose connected to the upper end of said 
hollow frame; 

(c) a high pressure hose communicating with the lower 
end of said hollow frame for delivering ?uid under 
pressure to said hollow frame; 

(d) a valve disposed within said high pressure hose 
for controlling the ?ow of high pressure ?uid to the 
frame; 

(e) high pressure ?uid distribution means suspended 
beneath and inside the lower end of said hollow 
frame and being provided with a continuous chamber 
for receiving said ?uid under pressure from said 
valve; 

(1) said continuous chamber being circular in 
shape and being provided with a continuous 
channel disposed at an angle relative to said sur 
face for distributing said ?uid at an angle rela 
tive to said surface; 

(1‘) means for varying the size of said continuous 
channel allowing the amount of said ?uid impinging 
on said surface to be varied; 

(1) said means for varying the size of said con 
tinuous channel being in the form of a thread 
ably mounted bottom wall of said high pres 
sure ?uid distribution means; and 

(g) a circular brush connected to the lower end of 
said frame for contacting said surface de?ning said 
area of the surface to be cleaned and con?ning the 
?ow of high pressure ?uid; 

(1) said circular brush having bristles which are 
tapered so that the brush may be ?exible at the 
point of contact with the surface. 
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