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ROCK DUSTER

William N. Poondstone, and Vincent H. Eeam, both of

Morgantown, W. Va,, and Sam A. Jones, Pitisburgh,

Pa., assignors to Censclidation Cea! Company, Pitis-

burgh, Pa., a corporation of Pennsylvania

Filed Sept. 22, 1959, Ser. No. 841,556
3 Claims., (CL 302—52)

This invention relates to a system for handling par-
ticulate solid material in bulk lots. The invention more
particularly relates to the handling and diffusion of rock
dust in coal mines. It is common practice to spray the
interior of coal mines with rock dust; this rock dust mixes
with the coal dust in the coal mines, diluting the coal
dust and reducing the chance of explosion caused by a
spark igmiting the coal dust within the coal mine. The
rock dust also serves to confine any explosion which might
occur since the rock dust will not propagate the explosion
as coal dust does.

The rock dust used for spraying in the coal mine is us-
ually crushed limestone. Until the present time, no effi-
cient system has been developed for handling and diffusing
this rock dust in bulk lots. The term bulk Iots is used to
distinguish from packaged lots which may be lifted and
transported by one man and as used herein designates
lots of a truckload, a railroad carload, or larger. It is
common practice to prepare rock dust and package it in
bags containing from 85 to 100 pounds of the dust. These
bags are then carried by car into the mine passages.
Upon reaching the face of the mine where the dust is
to be sprayed, the bags are broken and their contents
deposited into some form of rock duster.. This relatively
small capacity rock duster is then utilized by the miners
at the face to spray rock dust over the area of the face.

This invention obviates the need for packaging of
rock dust. It provides a system whereby a large quantity
of rock dust may be delivered to the mine entry, and
quickly and efficiently loaded into a rock duster which
is then transported to the mine face. By eliminating the
packaging and individual handling of each bag of rock
dust, the savings in time and labor will be appreciated.
Further, this invention allows large quantities of rock
dust to be diffused in relatively short periods of time if
desired. Since it contemplates the handling of rock dust
in bulk lots, the diffusion need not await manual loading
of the apparatus from bags.

The system of this invention utilizes a “fluidized bed”
to allow bulk handling of particulate solid material. The
rock dust is placed within the storage receptacle of a
rock duster, and while within this receptacle gas under
pressure is passed through the rock dust to fluidize it.
This invention also contemplates a novel means for load-
ing the rock dust into the storage receptacle of the rock
duster. ‘Thus, the over-all system provides means by
which a quantity of rock dust in bulk lots may be de-
Livered to the entry of a mine, the bulk rock dust may
be loaded into the rock duster, the rock duster may be
taken to the face of the mine, the rock dust may be there
diffused by the miners as needed until the rock duster is
empty, the rock duster may then be returned to the entry
for reloading, and the operation repeated as required.

At the present time rock dust is sprayed within mines
either “wet or “dry.” That is, the rock dust may be mixed
with some liquid, usually water, to provide a wet solution
and then this solution is sprayed upon the face of the
mine. The rock dust may also be sprayed in dry form.
It is easier to spray the rock dust in dry form, however,
when sprayed dry, the rock dust creates a dust cloud
which presents respiration difficulties to workers at the
face of the mine. Accordingly, the rock dust is usually
sprayed dry only when no miners are working in the
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vicinity. When it becomes necessary to spray rock dust
while miners are working at the face of the mine, a wet
solution of rock dust is used. The present invention also
contemplates a system whereby the rock dust may be
sprayed “wet” or “dry” as required by working condi-
tions at the face of the mine.

With the foregoing considerations in mind, it is the
major object of the present invention to provide a novel
system for the handling of particulate solid material in
bulk lots.

It is another object of the present invention to provide a
novel system whereby solid particulate material in bulk
lots may be conveniently loaded into a receptacle and then
withdrawn from that receptacle at some later time.

It is still another object of the present invention to
provide a system in which the same gas that is utilized to
fluidize the solid pariiculate material is also utilized as
a carrier medium to conduct the material out of the re-
ceptacle to its final location.

It is a further object of the present invention to pro-
vide a system whereby rock dust may be sprayed “wet”
or “dry” as required by working conditions at the face of
the mine.

Another object of the present invention is to provide
a novel loading system for loading rock dust in bulk
quantities into a rock duster.

Tt is still another object of the present invention to pro-
vide a system of diffusing rock dust whereby a relatively
small capacity air compressor may be utilized as the
motive force for the rock duster.

Other and more specific objects of the present inven-
tion will become apparent from the following descrip-
tion taken in connection with the accompanying draw-
ings.

In the drawings:

FIGURE 1 is a schematic representation of a single-
cell system built in accordance with the present inven-
tion.

FIGURE 2 is a multiple-cell system similar to that of
FIGURE 1, shown schematically.

FIGURE 3 is an over-all perspective view of an actual
unit built in accordance with the schematic drawing .of
FIGURE 2, shown adjacent to a source of rock dust for
loading.

FIGURE 4 is a side elevation of the unit shown in
FIGURE 3. .

FIGURE 5 is a top plan view of the unit shown in FIG-
URES 3 and 4.

FIGURE 6 is a horizontal section, with certain parts
removed, of the tank shown in FIGURE 4, the section be-
ing taken along line 6——6 of FIGURE 4.

FIGURE 7 is a vertical section, taken on line 7—7 of
FIGURE 5 of the tank of the unit shown in FIGURES

3,4,5and 6.
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FIGURE 8 is a top view of an individual gas con-
ducting cell or chamber.

FIGURE 9 is a vertical section taken on line 9—9 of
FIGURE 8 showing certain details of construction of the
cell of FIGURE 8.

FIGURE 10 is a perspective drawing partially in sec-
tion showing details of a preferred valve arrangement.

Referring to the drawings and particularly to FIGURE
1, a single-cell unit as shown schematically in FIGURE
1 will be described in detail. The remaining configura-
tions to be described are variations of this basic single-
cell unit. Throughout this specification, like reference
numbers are given to like parts of all configurations in-
sofar as those reference numbers refer to the same or
equivalent parts in the configurations. While the de-
scription herein will be primarily directed to the pre-
ferred embodiment of the invention which is a rock
duster for the diffusion of rock dust within coal mines,
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the system may be utilized with equal facility for the
loading, storage and unloading of other solid partticulate
material such as, for example, cement, fertilizer and
grain. These materials are typical of the type that may
be utilized in the system of the present invention, .but
these examples are not to be considered as limiting since
other materials may also be utilized.

As shown in FIGURE 1, the basic system consists of
a source of particulate solid material 1§ such as rock
dust in a bulk lot. This source of material 16 may be
partially enclosed in a bin 11 or other suitable container.
A storage receptacle i2 forms a primary component of
the present rock dust system. This receptacle 12 may
be stationary or it may be transportable as required by
the use to which the system will be put. Formed below
the storage receptacle 12 is a gas conducting chamber 14.
This chamber 14 is separated from the interior of the
storage receptacle 12 by a gas permeable member 1§
which extends horizontally between the interiors of re-
ceptacle 12 and chamber 14. It has been found that gas
permeable member 16 may be constructed of heavy can-
vas or the like. The storage receptacle 12 has an inlet
aperture 18 which opens it to the atmosphere. An inlet
conduit 20 may be fixed to this inlet aperture 18 to
provide for incoming material. A compressor 21 is
provided to create a source of gas under pressure and
also to create a vacuum as desired. It will be appre-
ciated that compressor 21 may be replaced by any equiv-
alent structure which wiil pressurize gas.

A main receptacle pressure-suction conduit 22 extends
generally between compressor 21 and gas conducting
trough or chamber 4. Associated with conduit 22 and
compressor 21 are pressure valves 24 and 26, suction

. valves 28 and 38, and conduits 32 and 34 to form a
conduit system by which the compressor may be placed
in fluid communication with the gas conducting chamber
14, to provide either pressure or vacuum to gas conduct-
ing chamber 14. When it is desired to create pressure
within chamber 14, pressure valves 24 and 26 are closed
and suction valves 28 and 30 are opened. Thus, air is
drawn in through valve 38, conduit 34, acted upon and
pressurized by compressor 21, passes through valve 28,
into conduit 22, and pressurizes chamber 14. When it
is desired to create a vacuum in chamber 14, suction
valves 28 and 30 are closed, and pressure valves 24 and
26 are opened. Air is then drawn from chamber 14,
through conduit 22, through valve 26, through conduit
34, acted upon and pressurized by compressor 21, and
vented to atmosphere through conduit 32 and valve 24.
It will be appreciated that by properly positioning the
valves 24, 26, 28 and 39, the compressor 21 may, in
effect, be reversed so that pressure or vacuum will be
created within chamber 14 as desired.

Disposed within receptacle 12, a conduit 36 is the
outlet conduit by which the rock dust and the fluidizing
gas may be withdrawn from receptacle 12 and carried
to the area of diffusion. Outlet conduit 36 has a vertical
portion terminating in an inlet 38. This inlet 38 is dis-
posed near the top of the space within receptacle 12.
Outlet conduit 36 passes beneath the permeable member
16 as shown in FIGURE 1 and extends beyond receptacle
12 to the area where the rock dust is to be delivered
and diffused. Conduit 36 also has another fluidized solid
inlet 40. This inlet 49 is created at the permeable mem-
ber 16 so that the solid material supported by permeable
member 16 may be taken into the outlet conduit 36 at
that point. Fluidized solid inlet 4¢ is controiled by a
valve 42 which has an external control member 44. The
valve 42 is utilized to regulaiec the amount of material
10 entering the outlet conduit 36 for optimum withdrawal
and diffusion of the material at the area of diffusion.

Utilizing the parts enumerated in the foregoing para-
graphs, the operation of the schematic singie-cell unit
shown in FIGURE 1 may be described. The inlet con-
duit 20 is placed so that its inlet end is very near the
surface of the source of particulate solid material 6.
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With the inlet conduit in that position, valves 28 and
30 are closed and valves 24 and 26 are opened to thereby
cause compressor 21 to create vacuum within chamber
14. Valve 42 is positioned to completely close inlet 48.
The force of this vacuum is such that it evacuates the
interior of receptacle 12 by drawing air from within
receptacle 12 through the permeable member 1. When
receptacle 12 is thus evacuated, the particulate solid
material i® is drawn through inlet conduit 20 info
receptacle 12. This material 1§ is drawn to the per-
meable member 16 and creates a bed of material 1& on
permeabie member 16. The height of this bed is shown
in phantom lines on FIGURE 1.

When a bed of sufficient depth has been created in
receptacle 12, the compressor is shut off. At that time
inlet conduit 29 is removed and inlet aperture 18 is
sealed by suitable means to make recepiacle 12 gas tight.
When it is desired to withdraw the rock dust or material
10 to the area at the end of outlet conduit 36 and thers
diffuse it, the following steps are taken. Pressure valves
24 and 26 are closed and suction valves 28 and 3& are
opened so that when compressor 21 is started, gas under
pressure will be forced into chamber 14. The com-
pressor 21 is then started to create this pressure in cham-
ber 14. The gas under pressure in chamber 14 passes
upwardly through permeable member 16 into the bed
above. This gas has the effect of fluidizing the bed above
member 16. The term “fluidized bed” as used in this
specification means any bed of solid particulate material
which has gas passing upwardly through it, whereby the
density of the original bed is reduced due to the upward
velocity of gas through the original bed. When a bed
is fluidized, the solid particulate material takes on many
of the characteristics of a fluid, Most particularly, the
bed will then flow as fluid flows.

It will be noted that the entire cutput of compressor
21 is directed to chamber 14 from whence it passes up-
wardly through the gas permeable member 16 and the
bed of particulate material 1¢ and fluidizes the bed.
Once the gas reaches the top of the bed, it fills the space
above the bed within the receptacle 12. The gas above
the bed then enters outlet conduit 36 through inlet 38
and is conducted through conduit 36 to the area of dif-
fusion. The valve 42 is opened to allow the fluidized
particulate material 19 to enter the same conduit 36
through inlet 40. Since the bed of material 10 has been
fluidized, the material 18 literally flows into the inlet 46.
The primary purpose of providing a fluidized bed is to
facilitate this flow by the particulate solid material into
the inlet to conduit 36.

The gas passing into inlet 38 and on through conduit
36 has a velocity which depends upon the pressure above
the bed within receptacie 12. However, the velocity of
the gas within conduit 36 will be relatively high. When
the gas in the conduit 36 passes through conduit 36, the
valve 42 may be opened to allow the proper amount of
the solid material from the bed to pass into conduit 36.
The gas which has already passed upwardly through the
bed to fluidize it and which now is moving at some ve-
locity through conduit 36 acts as a carrier medium for the
fluidized material from the bed above. Thus, the ma-
terial of the fluidized bed flows past valve 42 into inlet
40 and is carried to the area of dispersion by the gas in
conduit 36.

A review of the foregoing description of the system
shown schematically in FIGURE 1 will reveal certain fea-
tures of that system which provide novel and highly use-
ful results. The system first provides a method of draw-
ing bulk material 18 into a storage receptacle, whereby
the bulk material £§ need not be packed and handied in
smail quantities. Secondly, once the material 10 is in
storage receptacle 12 in the form of a bed, this bed may
be easily fluidized utilizing a pressure source such as com-
pressor 21. Thus, the single compressor may be used,
first, as a source of vacuum to draw material into recep-
tacle 12, and second, as a source of pressure-to fluidize
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the bed of material which has been drawn in. In the
system of FIGURE 1, the gas under pressure created by
compressor 21, after it has fluidized the bed of material
10, then passes into outlet conduit 3§ where it also be-
comes the carrier gas for the particulate material which
has been fluidized. While the gas pressure created by
compressor 21 need not always provide the carrier
medium in the outlet conduit, as will be described in
connection with other configurations of this general sys-
tem, it is a useful feature of this system which may be
so utilized.

A further important feature of the schematically drawn
system of FIGURE 1 is the provision of a gas permeable
member 16 upon which the bed is supported. It has been
found that if a simple standpipe or other concentrated
source of gas pressure is placed beneath a horizontally
disposed bed, the gas does not fluidize the bed, but rather
channels its way to the surface of the bed and thereby
most of the fluidizing pressure is wasted. Thus the gas
permeable member 16 of the present system has the
effect of spreading the gas under pressure and evenly dis-
tributing that gas over the entire lower surface of the bed
of particulate material 10. With the gas pressure so dis-
tributed, the entire bed is fluidized and is put in a condi-
tion to flow into conduit 36.

Turning now to FIGURE 2, a schematic diagram of a
system similar to that of FIGURE 1 but with multiple
cells is shown there. In order to obtain capacity for the
quantities of rock dust desired to be carried into the mine
on a single trip into the mine, it was determined that the
single-cell system shown schematically in FIGURE 1 re-
quired a compressor of such size and capacity as to be
prohibitive economically. Thus, in order to use a reason-
ably sized compressor, the multiple-cell system of FIG-
URE 2 was designed. Further, the system of FIGURE 2
provides means for “dry” dusting or for “wet” dusting, as

esired.

The system of FIGURE 2 will be described insofar as
it differs from the previously described system of FIG-
URE 1. To the right of FIGURE 1 the compressor 21
driven by motor 23 and the associated conduit means
which allows the compressor to serve as either a source
of pressure or vacuum will be recognized as similar to
that of previously described FIGURE 1. The common
elements of conduits 22, 34 and 32, as well as valves 286,
28, 39 and 24, will be recognized in FIGURE 2. In the
system of FIGURE 2, however, the conduit 22 is con-
nected to a four-way valve 48. This four-way valve 48
allows aliernate distribution of the entire input from
conduit 22 to conduit 224 or conduit 22’. The valve 48
may also be utilized t0 connect conduit 22 with conduits
22a and 22’ simultaneously or to close conduit 22 com-
pietely. Conduit 22’ leads tc another four-way valve 58.
Four-way valves 48 and 59 are similar to each other and
may be of any desired construction, their exact construc-
tion not being critical to the present invention. The entire
input from conduit 22’ to four-way valve 59 may alter-
nately be distributed by four-way valve 50 to conduits
22b or 22c. The valve 59 may also be utilized to.con-
nect conduit 22" with conduits 226 and 22c¢ simultane-
ously or to close conduit 22’ completely. Thus conduits
22a, 22b and 22¢ represent the pressure-suction lines into
the individual gas conducting cells 14q, 145 and 14¢ of
the multipie cell unit of FIGURE 2. While cells 14a,
145 and 14c¢ have gas permeable tops 164, 165 and 16¢
respectively, they are otherwise isolated from each other
so that gas does not pass readily firom one to the other.
A common output conduit 36 passes longitudinally
through the gas conducting cells 14z, 1456 and 14c¢ of
FIGURE 2. This common conduit 36 has inlets 40q,
405 and 48¢ respectively which correspond to the inlet 40
of FIGURE 1. The conduit 36 terminates in an inlet 38
within the receptacle 12 as shown in FIGURE 2.

As described thus far, the unit of FIGURE 2 has three
gas conducting cells similar to that of the single cell unit
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described in conjunction with FIGURE 1. It has been
found that with the three cell unit the size of the bed of
particulate material 10 may be increased so that the ca-
pacity of the rock duster becomes highly practical while
at the same time the size of the compressor required is not
prohibitive. The three cells, in effect, divide the bed of
particulate material 10 into three parts for fluidizing pur-
poses. It is during the fluidizing and withdrawal portion
of the operating cycle that the greatest load is placed
upon the compressor 21.

With the three cell unit, the entire output of gas under
pressure from the compressor 21 may be directed to one
of the cells 144, 14b or 14c. Thus, only that portion of
the bed of particulate material 16 which is supported over
the particular energized cell is fluidized and the output
of compressor 21 is concentrated upon one third of the
bed, where it is effective, rather than being dissipated in-
effectively over the entire bed. In the present invention,
the individual cells 144, 145 and 14c are maintained sepa-
rately insofar as gas communication between them is con-
cerned. The bed of particulate material 18 need not be
separated at the boundaries of cells 14a, 145 and i4c.
Nevertheless, the gas under pressure from compressor 21,
when directed to one of the cells, has the effect of fluidiz-
ing only a portion of the bed.

During the loading cycle of the rock duster, the load
on compressor 21 is not so great. Thus in operation the
solid particulate material 1§ may be drawn intc re-
ceptacle 12 in the following manner. Valves 24, 26, 23
and 36 are positioned so that compressor 21 creates a
vacuum in conduit 22, four-way valve 43 is positicned
so that conduit 22 communicates simultanecusly with
conduit 22a and conduit 22’, and four-way valve 5% is
positioned so that conduit 22’ communicates simuliane-
ously with conduits 225 and 22¢. The end of inlet con-
duit 2§ is placed closely adjacent to the source of par-
ticulate material 19. The particulate material is drawa
through inlet conduit 2¢ into receptacle 12 and toward
permeable members 164, 166 and 16c since vacuum is
created within the cells 14a, 145 and 14c by the simul-
taneous communication of conduit 22 with all of the
cells 14a, 145 and i4dc. After the particulate material
has accumulated upon permeable members 164, 16b and
16c¢ to sufficient depth, the load upon compressor 21 may
become excessive since the vacuum created within the
gas conducting cells must act through the bed of particu-
late material 1§ to draw in additional material 14.

In this event a more concentrated vacuum may be cre-
ated by restricting the fluid communication with com-
pressor 21 to a single cell £4a, 14b or i4c. For exam-
ple, suppose that cell 145 is chosen. Four-way valve 43
is then positioned so that conduit 22 communicates with
only conduit 22’. The four-way valve 5§ is positioned
so that conduit 22’ communicates with only conduit 225,
Thus, a vacuum is created within gas conducting cham-
ber or cell 14b and the solid particulate material iz drawn
in through conduit 2§ and is deposited upon the bed
above gas permeable member 16b. When the material
further accumulates to the desired depth upon permeable
member 165, the four-way valves 48 and 50 are positioned
so that the compressor is alternately placed in communi-
cation with the cells 14a and %4c to gather additional
material 1 above the permeable members 16a and i6c.
The bulk material 19 may, thus, be drawn into receptacle
12 by creating vacuum within cells 14a, 14h and i4c
simultaneously or alternately, depending upon the size of
the compressor utilized and the depth of the bed which is
desired. In the foregoing manner the bulk particulaie
material may be drawn from its source and a bed of the
material may be created within receptacle 12 and sup-
ported by the gas permeable members i6a, 166 and 16c.

When it is desired to withdraw the particulate material
such as rock dust-to diffuse it at the face within the mine,
the end of outlet conduit 34 is placed at the area of de-
sired diffusion. Lengths of conduit such as flexible hose
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37 may be added to lengthen conduit 36 as necessary.
By proper positioning of the control valves 24, 26, 28
and 30 as described in connection with the schematic
representation of FIGURE 1, the compressor 21 is con-
nected to create a source of gas under pressure in conduit
22. The four-way valves 48 and 59 are then positioned
to conduct this source of gas under pressure from con-
duit 22 to any one of the desired air cells i4a, 14b or
14c. Whichever cell is put into communication with
coaduit 22, the portion of the bed immediately above that
cell becomes fluidized by the action of the gas under pres-
sure passing upwardly through the gas permeable mem-
ber 16 and into that portion of the bed. Thus, approxi-
mately one-third of the entire bed within receptacle 12
is fluidized at any one time.

For example, let us assume that the valves 48 and 38
have been positioned so that conduit 22 communicates
with conduit 225 thus creating a source of gas under pres-
sure within gas conducting cell 145. In this event, the
center portion of the bed will become fluidized. The
gas having fluidized the bed above the chamber 145 will
then pass into the inlet 38 to conduit 36. At that time,
the valve 42b is opened so that the fluidized particulate
.material may flow into conduit 36 and be carried through
conduit 36 to the area of diffusion as explained in con-
nection with the system of FIGURE 1. In the foregoing
manner the four-way valves 48 and 5§ may be reposi-
tioned, thereby alternately actuating cells 14a, 14b and
14c until the entire quantity of material 1¢ in the bed is
fluidized and passed into conduit 3¢ for withdrawal.

In some instances after a large quantity of the ma-
terial 16 has been withdrawn and the depth of the bed
of remaining material is relatively shallow, the output
of compressor 21 may be sufficient to fluidize the entire
remaining bed. In such an instance, four-way valves 48
and 50 are positioned so that celis 14a, 145 and 14c are
all put into fluid communication with conduit 22 simul-
taneously. In that case, valves 424, 42b and 42c are all
opened to allow flow of material 10 intc conduit 36. It
will be appreciated that the necessity for utilizing three
individual cells 14a, 14b and 14c arises from the fact that
the capacity of the compressor is not sufficient to fluidize
the entire bed of material at one time. When, however,
the depth of the bed is so diminished, or the size of the
compressor is so increased, that the pressure output of
the compressor is sufficient to fluidize the entire bed at
one time, all cells 14a, 14b and 14c may be pressurized
simultaneously, and all valves 42a, 42b and 42¢ may be
opened to increase the rate of withdrawal of the mate-
rial.

As shown in FIGURE 2, an alternate outlet conduit
52 is provided to carry the solid particulate material un-
der certain specified conditions. This alternate outlet con-
duit 52 runs generally parallel to outlet conduit 36. Alter-
nate conduit 52 has three inlet valves 54a, 54b and 54c
each of which is similar in construction to valves 42a,
42bh and 42c¢ (this construction to be described in detail
later in this specification) and is located in proximity to
the respsctive valves 42a, 42b and 42c. It will be noted
that alternate conduit 52 has no inlet which communi-
cates with the interior of receptacle 12 above the bed
as has outlet conduit 36.

The primary purpose of outlet conduit 52 is to pro-
vide an outlet for the solid particulate material when that
material is to be mixed with a liquid before dispersion.
Thus alternate outlet conduit 52 is primarily a compo-
nent of the “wet” dusting system. The alternate outlet
conduit 52 has an alternate control valve 58 as shown in
FIGURE 2. Bevond the control valve 56 the conduit 52
communicates with a conduit 62. The conduit 62 is a
liguid conduit from liquid tank 58. A tank valve 60 is
provided in conduit 62 to control the flow of liguid from
tank 38. Downstream of the juncture of conduits 52 and
62 a positive displacement pump 64 is placed in conduit
52, This positive displacement pump 64 is utilized to
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provide the force to carry the solid particulate material
and the water through line 52 when the system is utilize
for wet dusting. ‘The pump 64 is driven by some auxiliary
power unit such as an electric motor 65.

When the system of FIGURE 2 is utilized for wet dust-
ing, the following procedure is utilized. The bed of ma-
terial to be diffused is drawn in through the inlet conduit
20 as has already been described in connection with the
dry dusting system of FIGURE 2. After the bed is in
place upon the permeable members 16a, 165 and 16c,
the bed is then fluidized as previously described in con-
nection with the dry dusting system of FIGURE 2. That
is, one section of the bed is fluidized by admitting gas
under pressure to one of the cells 14a, 14b and Idc.
When the portion of the bed above the selected cell or
chamber is fluidized, the air passing through that section
of the bed once more enters conduit 36. During the wet
dusting process, conduit 36 conducts only the fluidizing
gas out of the receptacle 12. The inlet valves 42a, 42b
and 42¢ to conduit 36 are all maintained in the closed
position during the wet dusting process. The alternate
outlet conduit 52 is untilized to convey the fluidized mate-
rial to the area of dispersion.

As in the case of the dry dust process the valve 54q,
54b or 54c that is located below the portion of the bed
then being fluidized is opened to admit the fluidized par-
ticulate material to the conduit 52. When the system is
used for wet dusting, valve 56 is opened so that conduit
52 communicates with the inlet to pump 64. Valve 60
is opened to allow a proper amount of liquid from tank
58 to enter conduit 52. The proper amount of liquid
from tank 58 is regulated by a valve 68 and the mixture
from tank 58 and conduit 52 is drawn through pump 64.
Pump 64 supplies the necessary force to draw the mixture
of liquid and fluidized particulate material through con-
duit 52 to the area of diffusion. It will be appreciated
that during the wet dusting process the gas under pressure
from compressor 21 serves only to force gas through the
bed and fluidize the bed of particulate material 10 thus
facilitating flow of the particulate material into conduit 52.

In some instances, it may be desirable to utilize the
alternate outlet conduit 52 and positive displacement
pump 64 during the dry dusting process. In this event
valve 60 is closed to prevent liquid from tank 58 from
entering conduit 52. If so utilized, these componenis,
consisting of outlet conduit 52 and pump 64, are substi-
tutes for the outlet conduit 36 and the gas pressure pro-
duced by compressor 21 for the purpose of withdrawing
the fluidized particulate material to the area of dispersion.

The operation and general arrangement of the novel dif-
fusion system having been described with reference to
schematic representations FIGURE 1 and FIGURE 2, a
preferred embodiment of this system will now be de-
scribed with reference to FIGURES 3-10. As seen in
FIGURE 3, the storage receptacle 12 of the preferred em-
bodiment takes the form of a tank mounted upon a rail-
way or mine car. This tank has two manholes at the top,
which manholes are hermeticaily sealed by manhole cov-
ers 70. The manholes may be utilized for access to the
interior of receptacle 12; however, in normal operation,
the manholes are sealed and are not utilized. An inlet
aperture 18 is provided at the top of receptacle 12 and
an inlet conduit 20 may be removably attached tc inlet
aperture 18 to provide fluid communication between con-
duit 20 and the interior of storage receptacle 12. The
inlet conduit 20 may be threadingly engaged into inlet
aperture 18. The threaded cap 19 (FIGURE 4) may be
utilized to close inlet aperture 18 and hermetically seal
the interior of storage receptacle 12, when the inlet con-
duit 26 is removed. Within storage receptacle 12 are
placed the gas conducting chambers or cells 14a, 14h and
14c. As best shown in FIGURES 7-9, these cells are
simply boxes with the gas permeable members 16 form-
ing the top of the box.

Gas conducting cells or chambers 14 are conveniently
formed of angle iron stock and relatively small gauge
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sheetmetal. As shown in FIGURES 8 and 9, a rectan-
gular frame is formed of angle iron portions 74, 76, 78
and 80. A rectangular, small gauge piece of sheetmetal
82 is then welded to the bottom of the rectangular frame
to form a box member with an open top. The angle iron
frame portions 74, 76, 78 and 80 are drilled as shown in
FIGURE 9 with holes 84 around the periphery of the top
of the box. A piece of heavy six-ply canvas 16, with
holes in its periphery that align with holes 84 around the
top of the box, is placed across the top of the box formed
from the angles and sheetmetal. A rectangular frame 86
is placed above canvas 16, and the holes 88 in frame 86
are aligned with holes 84 in the angle iron sections 74,
76, 78 and 80. The frame 86 is then bolted by means of
bolts 90 to the box-like chamber, thus clamping canvas
16 and retaining it as the top of the gas conducting cham-
ber or cell 14. As best shown in FIGURE 7, holes are
formed in the angle stock 80 to provide for passage of
the outlet conduits 38 and 52 to the interior of the air
conducting chambers or cells 14. Holes are also formed
in the angle stock 80 to permit passage of control lines
53a, 53b and 53¢ which are the external controls of inlet
valves 54a, 54b and 54c, respectively, of the alternate
outlet conduit 52. As seen in FIGURES 3 and 6, control
lines 44a, 445 and 44c pass through the angle stock 78
forming a portion of chambers 14 to the other end of the
receptacle 12 so that valves 42a and 42h may be con-
trolied by these lines.

FIGURE 6 presents a very clear view of the over-all
valve and control arrangementis for outlet conduits 36
and 52. In FIGURE 6 the upper gas permeable mem-
bers 16 have been removed from their respective cham-
bers 14a, 14b and 14c so that the entire piping arrange-
ment is exposed.

As may also be seen in FIGURES 3, 4 and 5, a water
tank 58 is placed upon the railway car to provide a stor-
age unit for liquid to be used during the wet dusting proc-
ess. Mounted between the storage receptacle 12 and
tank 58 (as is best seen in FIGURE 5) is a positive dis-
placement pump 64 which is utilized during the wet dust-
ing process as has been previously described. This pump
64 is driven by a motor 65 as shown in FIGURE 5. The
exact comstruction of this positive displacement pump is
not critical to the present invention, and any suitable,
commercially available pump may be utilized for the
purpose.

As shown in FIGURES 3, 4 and 5, the compressor 21 is
located upon a separate small railway car which may be
connected to the tank car and carried as a unit along with
the tank car. The compressor 21 is driven by the motor
23 which is also mounted upon the separate small car.
The compressor may be of any suitable form, its design
not being a critical point of the present invention.

It will be appreciated that the compressor 21 and its
driving motor 23, along with the associated conduits and
control valves for compressor 21, may be mounted on the
same railway car with the storage receptacle 12 so that
all of the mobile elements of the system are located on
a single railway car.

FIGURE 10 is a perspective view showing the con-
struction of cne of the outlet conduit inlet control valves
42 or 54. As shown in FIGURE 10, the outlet conduit
36 runs in a generally horizontal manner. The inlet 40
to conduit 36 is generally vertical. Disposed within in-
let 49 is a control valve bulb 42 which is formed of a
soft pliable material such as rubber or the like. This
control valve bulb 42 is hollow, and communicating with
the interior of control valve bulb 42 is a control line 44.
Control line 44 is in fluid communication with a cylin-
der 91 as shown in FIGURE 10. Cylinder 91 has a
piston 92 disposed therein. The cylinder 91 is closed by
a closure member 94, and threaded through closure mem-
ber 94 is a threaded piston rod 96. The threaded piston
rod 26 is secured to piston 92 so that upon rotation of
rod 26, piston 92 moves upwardly and downwardly in
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cylinder 91. The kaurled knob 98 is non-rotatably fixed
to piston rod 96 to facilitate rotation of the piston rod.

The bulb 42, line 44, and cylinder 91 below piston 92
are filled with fluid so that the three elements when taken
together form a closed hydraulic circuit. When the
knurled knob 28 is rotated in a clockwise direction (when
viewed from the top of FIGURE 10), the piston 52 is
forced downwardly within cylinder 91. This action
causes the fluid within cylinder 91 and line 44 to be dis-
placed into bulb 42 so that it totally expands bulb 42
and thereby causes bulb 42 to completley fill the inlet
passage 40. When the knurled knob 98 is moved in a
counterclockwise direction, the piston 92 moves upward-
ly in a cylinder 91 and the hydraulic fluid is displaced by
atmospheric pressure (or by the pressure of the particu-
late material 19 on the bulb 42), thereby causing bulb
42 to partially coliapse to partially open passage 40 and
forcing the fluid up into cylinder 91. While this control
valve is particularly effective to perform the function of
adjustably restricting or throttling conduit 49, its specific
construction is not one of the features of this invention.
Other valve means can be wuvtilized with equal facility
to throttle and close off the flow of fluidized particuiate
material 18 through passage 4§ into the outlet conduit 36.

A preferred embodiment of the present invention has
been disclosed in particular detail in the foregoing de-
scription. It will be appreciated that certain of these
features of the foregoing preferred embodiment may be
altered without departing from the spirit of the present
invention. For example, the preferred embodiment has
been disclosed as a mobile unit which may take on the
particulate material at a certain location and transport
it to a remote location to be diffused. While this em-
bodiment is particularly adaptable for the rock dusting
of coal mines, many other applications in which particu-
late material is to be handled might allow for a station-
ary storage receptacie 12.

Further, it will be appreciated that while a compres-
sor 21 and driving motor 23 have been disclosed as pro-
viding the source of gas under pressure and the scurce
of vacuum for loading the storage receptacle 12, the com-
pressor is intended to illustrate only the preferred em-
bodiment. In many instances, particularly in factories
and within mines, sources of gas under pressure such
as ccmpressed air are piped to various locations within
the factories or mines. Under such circumstances these
sources of compressed air might be used to activate the
fluidization and diffusion of the particulate solid mate-
rial. Further, sources of vacuum are often available
in factories and mines. These sources of vacunm may
be utilized to load the storage receptacle i2.

The invention in its preferred embodiment has been
described in detail as a three cell unit. This is not a
limiting number, and a greater or fewer number of cells
may be utilized as dictated by the size of the bed of
material desired and by the capacity of the source of
gas under pressure that is available,

With the foregoing considerations in mind, it would
be possible to utilize the tank car shown in FIGURE 3
or a similar car with a greater or fewer number of cells
without the additional auxiliary compressor car. In
such an instance the source of vacuum might be made
available adjacent to the source of particulate material
10. Thus the source of vacuum could be connected di-
rectly to the condnit 22 to provide loading of the recep-
tacie 12. Then, after the receptacle 12 was loaded and
the tank car was moved to the face of the mine near
to where the material was to be diffused, a source of
compressed air or the like could be directly connected
to conduit 22 to provide for fluidization, withdrawal and
diffusion of the particulate material.

‘According to the provisions of the patent statutes, we
have explained the principle, preferred construction, and
mode of operation of our invention and have illustrated
and described what we now consider to represent its best
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embodiment. However, we desire to have it uvnderstood
that, within the scope of the appended claims, the in-
vention may be practiced otherwise than as specifically
illustrated and described.

We claim:

1. A method for handling particulate solid material
in bulk lots for initial storage in a storage receptacle
having a gas permeable member therein and ultimate
use at some point remote from said storage receptacle,
said remote point connected to said storage receptacle by
an elongated conduit, said method comprising the steps
of creating a vacuum within said storage receptacle be-
low said gas permeable member to draw an inventory
of said particulate solid material onto said gas permeable
member within said receptacle, passing gas under pres-
sure upwardly through said storage receptacle from
below said gas permeable member at a velocity sufficient
to maintain said particulate material in a fluidized condi-
tion so that said particles comprise a fluidized bed, with-
drawing said gas from said receptacle at a point above
said fluidized bed, separately withdrawing said particu-
late solid material from said fluidized bed, admitting
said separately withdrawn material into said elongated
conduit, and providing means to convey said material
through said conduit.

2. A method for handling particulate solid material
in bulk lots for inmitial storage in a storage receptacle
having a gas permeable member therein and ultimate use
at some point remote from said storage receptacle, said
remote point connected to said storage receptacle by an
elongated conduit, said method comprising the steps of
creating a vacuum within said storage receptacle below
said gas permeable member to draw an inventory of said
particulate solid material onto said gas permeable mem-
ber within said receptacle, passing gas under pressure
upwardly through said storage receptacle from below
said gas permeable member at a velocity sufficient to
maintain said particulate material in a fluidized condition
so that said particles comprise a fluidized bed, withdraw-
ing said gas from said receptacle at a point above said
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fluidized bed, introducing said gas into said elongated
conduit, separately withdrawing said particulate material
from said fluidized bed, and introducing said withdrawn
particulate material into said conduit so that said gas
serves as a carrier medium for said withdrawn particulate
material.

3. A method for handling particulate solid material
in bulk lots for imitial stcrage in a storage receptacle
having a gas permeable member therein and uitimate use
at some point remote from said storage receptacle, said
remote point connected to said storage receptacle by an
eiongated conduit, said method comprising the steps
of creating a vacuum within said storage receptacle be-
low szaid gas permeable member to draw an inventory of
said particulate solid material onto said gas permeable
meimber within said receptacle, passing gas under pres-
sure upwardly through said storage receptacle from be-
low said gas permeable member at a velocity sufficient
to maintain said particulate material in a fluidized condi-
tion so that said particles comprise a ftuidized bed, with-
drawing said gas from said receptacle at a point above
said fluidized bed, separately withdrawing said particulate
material from said fluidized bed, introducing said with-
drawn particulate material into said elongated conduit,
mixing liquid with said withdrawn particulate material
while in said conduit, and pumping said mixture of said
material and said liquid through said conduit.
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