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To all whom it may concern:

Be it known that I, Harry B. PrUDEN, a
citizen of the United étates, residing at Chi-
cago, in the county of Cook and State of
Tllinois, have invented certain new and use-
ful Improvements in Containers for Com-
minuted Material, of which the following is
a specification. :

This invention relates to the handling and
storing of comminuted material and espe-
cially to means for storing comminuted fuel
and means for discharging the fuel from the
storage means. -

Heretofore storage tanks have been em-
ployed for comminuted material, but it has
been found to be practically impossible to
properly discharge all of the material from
such tanks when desired, there being always
a residue of undischarged material. :

One important object of the invention
consists, therefore, in the provision of a tank
for the storage of comminuted material
which is of improved construction so’that,

by certain arrangements of the parts all of

the material may be discharged from the
tank when desired. :

A second important object of the inven-:

tion is the provision of improved means for
regulating the amount of material dis-
charged." ' :

A third important object of the invention
is the provision of means of improved char-
acter and which affords a combined siphonic
and vacuum action for the discharge of the
material from such tank. -

A fourth important object of the inven-

" tion is the provision of air jet means for

40

45

50

forcing material toward the bottom of a tank
of this description, the means being of im-
proved character.

A fifth important object of the invention
is the provision of means for producing the
siphonic action from the bottom of the tank
and other means, in combination with the
last mentioned means for producing an agi-
tating air jet or blast around the siphonic
means, both of these means being capable
of regulation relative to each other and for
the amount of siphonic and agitating actions

produced.

Tt is a well known physical fact that finel
comminuted material, such as coal dust will
absorb moisture very rapidly from the

‘atmosphere and that tanks containing such

coal dust frequently have the dust caked
against the sides.

A further important object of the inven-
tion is the provision of means whereby the
material within the tank may be prevented

" from absorbing moisture.

With the above and other objects in view,
the invention consists in general of certain
novel details of construction and arrange-
ments of parts hereinafter fully described,
illustrated in the accompanying drawings,
and specifically claimed.

In the accompanying drawing, like char-
acters of reference indicate like parts
throughout the view which shows a vertical
median section through an apparatus for
storing and discharging comminuted ma-
terial as constructed in accordance with this
invention. :

The apparatus herein shown and de-
scribed is to be understood as typical of
one preferred form of such apparatus and it
will be. obvious, from what follows herein-
after, that the size, proportions and details
of this apparatus may be varied to meet
the particular requirements of different
cases without departing from the material
principle involved and claimed.

The drawing illustrates, in vertical longi-
tudinal section, one form of apparatus ca-
pable of carrying the invention into effect.

In the form of the device illustrated in
the present embodiment, there is provided
a tank having an upper cylindrical portion
10 and a lower inverted frusto-conical por-
tion 11 having its lower end opening as at
12 to an air chamber 13 which receives air
from an air inlet pipe 14, the latter being
controlled by a suitable gate or valve 15. In
order to regulate the amount of air passing
through the opening 12 there is provided a
frusto-conical valve 16 of such size as to
close the opening 12 completely when seated
therein and this valve 1s provided with a
hollow stem 17 threaded through a box 18
fixed in the bottom of the chamber 13. On
the valve stem is an operating wheel 19 so
that by manipulating the wheel, the valve
16 may be moved toward or from its seat.

The.valve 16 is hollow and has a tubular
upward extension 20, wherein slides an ad-
justable nozzle 21. This nozzle is supported
on a valve stem 22 threaded through the

hollow stem 17 and operated by a hand
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-and passes through a box 84, being

wheel 23. By this means the relative po-
sitions of the valve and nozzle may be varied,
both to each other and to the remaining
parts. o :
Surrounding the upper end of the nozzle
is what is preferably termed a siphon in-
let 24 and ﬁ'om the upper end of this inlet
a discharge pipe 25 leads upward and out-
ward through one side of the cylindrical
portion 10 of the tank, suitable packing 26
being provided to prevent passage of air
around the pipe. The upper part of the
tank 10 is provided with an inlet, preferably
valve controlled, such as the pipe 27. )

By means of this construction material
fed into the tank through the pipe 27 may
be ejected through the pipe 25. To do this
the gate 15 is opened and the wheels 19 and
23 so manipulated that the air flowing into
the tank around the valve 16 will cause the
formation of a dust cloud below the inlet
24, while the air passing through the nozzle
21 will set up a siphonic action and cause
this dust cloud to flow through the discharge
pipe 25. 1In order to regulate the extent of
outflow I surround the lower end of the in-
let 24 with an adjustable sleeve valve 28 sup-
ported by a spider 29 which carries at its
upper end a nut 30 through which passes
a stem 31, the latter being locked in posi-
tion by lock nuts 82. This provides adjust-
ment of the sleeve relative to the stem 31.
In order to move the sleeve up and down, the
upper end of the stem 381 is threaded as at 83
provided
at its outer end with an operating handle 35.
By this means the sleeve may be moved up
or down to open or close the space between
the inlet 24 and the bottom of the tank.

In order to overcome the lodging of the .

material on the bottom of the tank as well

as to assist in forcing material toward the -
bottom, it is preferred to surround the tank -

bottom with a chamber 36 having an air
inlet 37 controlled by a gate or valve 38.
Leading from the chamber 36 are certain
downwardly directed jet nozzles or louvers
89 -so that the air under pressure in the
chamber 36 will flow downward through
these louvers and carry the comminuted ma-
terial down with it, while at the same time
agitating it so that the air entering around
the valve 16 is assisted in the formation of
the dust cloud. To further aid in this op-
eration there is provided at the upper end
of the tank an air inlet pipe 40 carrying air
under pressure to a centrally disposed ring
pipe 41 from which depend a series of pipes
42 provided at their lower ends with down-
wardly and inwardly directed nozzles 43,

- these nozzles preferably terminating just
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above the mouth of ;the inlet 24. Thus,
while the air from the chamber 36 agitates
and forces downward the outer portion of
the tank contents, the air eatering through

siphonic_action in the pipe

1,389,977

the nozzle 43 performs the same
the inner portion of said contents.

action for -

It is to be noted that practice has shown .

that the arrangement thus set forth not only
produces an ejector action through the dis-
charge pipe 25, but that this arrangement
does not Increase pressure in the tank 10,
prolc{lucing instead a partial vacuum in said
tank.

As heretofore noted comminuted material

s very hygroscopic and thus has a marked

tendency to cake when moist. It is found
that single walled tanks fail to prevent ac-
cess of moisture to comminuted material
held therein. In order to overcome this ob-
jection, I surround at least the upper por-

tion of the tank 10 with an outer wall 44

and likewise provide an outer top wall 45,
I then exhaust the air from between the in-
ner and outer ‘walls so that a vacuum space
exists between such inner and outer walls,
There is also provided in the top a manhole
46 and this is closed by vacuum walled doors
47, so that the entire upper part of the tank
1s completely surrounded by a vacuum. It
is not necessary to surround the chamber
36 in this manner, as suitable provision is
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made for heating and drying the air enter- .

ing through the several air inlets, the partic-
ular provision not being necessary here to be
shown as the same form no part of this in-
vention. '

The operation having been described in
detail, it is deemed merely necessary to state
that the material, contained in a vacuum
walled tank, is fed downward and agitated
by air pressure and is formed into a cloud
and ejected by a combined siphonic and
vacuum action, the pressure in the pipe 25
being greater than that in the tank 10,

What is claimed as new is:—

1. The combination with a storage tank
for comminuted material, of a discharge
pipe leading from the tank, means for sup-
plying air to the material in planes oblique
to its path of travel, and means to produce
and a partial
vacuum in the tank.

2..The combination with a storage tank
for comminuted material, of a discharge
pipe leading from the tank, air supply
means to produce siphonic action in the pipe
and a partial vacuum in the tank, and other
air supply means arranged to force the ma-
terial in the tank downward and in a direc-
tion oblique to its natural path and to simul-
taneously agitate the same. '

8. The combination with a storage tank
for comminuted material of a discharge pipe
leading from the tank, air pressure means
discharging obliquely to the natural path of

‘the material, and other means for supply-

ing an upwardly flowing current of air in
regulable quantities to the discharge pipe
whereby an injector action is produced
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in the pipe and a partial vacuum in the
tank.
4. The combination with a storage tank

for comminuted material of a discharge pipe

leading from the tank, air pressure means
discharging obliquely to the natural path
of the material, said first mentioned means
being further arranged to force the material
in the tank downwardly and simultaneously
agitate the same, and means for injecting
an upward discharge current of air in regu-
lable quantities to the discharge pipe.

5. ’ghe combination of a storage tank for
comminuted material, of pneumatic means
for discharging material from the tank in-
cluding means for producing a dust cloud
at the point of discharge, and other pneu-
matic means discharging obliquely to the
normal path of movement of the material
for forcing material to the point of dis-
charge and simultaneously agitating the ma-
terial.

6. The combination with a storage tank
for comminuted material having an open-
ing in its bottom, of a valve controlling the
opening, a discharge pipe leading from the
tank and having its inlet end alined with
the opening, an adjustable air jet nozzle dis-
charging air under pressure into the pipe
away from the opening in the tank, and
means for supplying the air to the material

.in planes oblique to its path of travel.

7. The combination with a storage tank
for comminuted material having an opening
in its bottom, of a valve controlling the
opening, a discharge pipe leading from the
tank and having its inlet end alined with
the opening, an air jet nozzle discharging
air under pressure into the pipe away from
the opening in the tank, pneumatic means
for forcing the material toward the open-
ing and simultaneously agitating said ma-
terial, and downwardly and inwardly di-
rected air jet nozzles spaced above and sur-
rounding said opening.

8. The combination with a storage tank
for comminuted material provided with an
inverted frusto-conical bottom having its
lower end open, a hollow cone valve control-
ling the opening, a jet nozzle carried by the
valve, a discharge pipe extending from the
tank and having its inlet end alined with the
nozzle, and means to supply air to the noz-
zle and opening simultaneously.

9. The combination with a storage tank -

for comminuted material provided with an
inverted frusto-conical bottom having its
lower end open, a hollow cone valve con-
trolling the opening, a jet nozzle carried by
the valve, a discharge pipe extending from
the tank and having its inlet end alined with
the nozzle, means to supply air to the noz-
zle and opening simultaneously, and means
to control the positions of the valve and
nozzle. :

8

10. The combination with a storage tank
for comminuted material having an opening
in its bottom, of a valve controlling the
opening, a discharge pipe leading from the
tank and having its inlet end alined with
the opening, an air jet nozzle discharging
air under pressure into the pipe away from
the opening in the tank, means to control
the positions of the valve and nozzle, and
valve means to control the flow of material
toward the inlet end of the discharge pipe.

11. The combination with a storage tank
for comminuted material provided with an
inverted frusto-conical bottom having its
lower end open, a hollow cone valve con-
trolling the opening, a jet nozzle carried by
the valve, a discharge pipe extending from
the tank and having its inlet end alined with
the nozzle, means to supply air to the noz-
zle and opening simultaneously, means to
control the positions of the valve and nozzle,
and valve means to control the flow of ma-
terial toward the inlet end of the discharge
pipe.:

12. A receptacle for comminuted material
having a dry air chamber covering its bot-
tom, said bottom having obliquely discharg-
ing openings affording communication be-
tween the interior of the receptacle and the
dry air chamber, said dry air chamber and
bottom being arranged to provide a central
opening, and means to supply air to the cen-
,%)ral opening separately from the air cham-

er.

13. A receptacle for comminuted material
provided with a dry air chamber covering
1ts bottom, said bottom having obliquely
discharging openings affording communica-
tion between the interior of the receptacle
and the dry air chamber, said openings be-
ing “inwardly and downwardly directed,
said dry air chamber and bottom being ar-
ranged to provide a central opening, and
means to supply air to the central opening
separately from the air chamber.

14. The combination with a container for
comminuted material having a bottom of
inverted frusto-conical form and being sur-
rounded by a dry air chamber, said bottom
being provided with obliquely and down- 115
wardly directed openings and having their
lower ends open, an air chamber below the
opening, a hollow cone valve in said open-
ing, an adjustable nozzle carried by the
valve, a discharge pipe having its inlet end 120
within the conical bottom, a sleeve valve sur-
rounding the inlet end of the discharge pipe,
means to supply air to the air chambers, and
means to control the positions of the valves
and nozzle. .

. 15. The combination with a container for
comminuted material having an upper
cylindrical portion forming a vacuum cham-
ber, the bottom of the container being of
inverted frusto-conical form and being sur- 130
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rounded with a dry air chamber, there being
obliquely and downwardlﬁ directed open-
ings in the bottom, an air chamber below the

* bottom having controlled port communication
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with the interior of the container, and air

-agitating and ejecting means for the ma-

terial held within the hollow of the bot-
tom, v

16. In a device of the class described, a
container having a conical bottom with an
opening at the apex thereof, an adjustable
valve controlling said opening, said valve
being hollow and fornied with a nozzle, an
air chamber communicating with the open-
ing and with the nozzle of said valve, means
for supplying said chamber with air, means

1,389,977

for adjusting the nbzzle relative to the valve,
and an exhaust conduit, the entering end of
which is in substantial registry with said
nozzle.

17. In a device-of the class described, a
container having a substantial conical bot-
tom, an air injector nozzle located at the
apex of said bottom, means for supplying
said nozzle with air, an outlet passage hav-
ing its entering end substantially in registry
with said nozzle, and means for directing
currents of air downwardly along said con-
ical bottom.
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In testimony whereof I affix my signature. 3¢

HARRY B. PRUDEN.
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