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DISPENSING DEVICE FOR A BULK MATERIAL
RECEPTACLE

FIELD OF THE INVENTION

The present invention relates to a dispensing device
for a bulk material receptacle and, more particularly,
to a funnel-shaped dispenser having a variable orifice
for the metered discharge of the material.

DESCRIPTION OF THE PRIOR ART

Heretofore, dispensing devices known in-the art gen-
erally included a flat slider adapted to, in its closing po-
sition, bar the discharge orifice or conduit of the
material-containing receptacle. Upon opening of the
flat slider, either manually or by means of a suitable
servo installation, quantities of the material were intro-
duced into the operative components of the slider so as
to greatly increase the wear thereof. Furthermore, dust
and material particles frequently leaked through. the
slider actuating or.operative components exteriorly of
the réceptacle, thereby frequently causing undesirable
hygienic and environmental problems.

SUMMARY OF THE INVENTION

Accordingly, in order to obviate the drawbacks and
disadvantages encountered in the prior: art construc-
tions, the present invention contemplates the provision
of a dispensing device of extremely compact construc-
tion incorporating a precisely adjustable slider arrange-
ment and which, if required, may be readily adapted to
facilitate the pneumatic conveyance: of loose or bulk
materials being dispensed from the receptacle: In con-
nection with the foregoing, the novel bulk ‘material dis-
pensing device, in accordance with the present inven-
tion, provides for a unique vertically movable cylindri-
cal slide which is fastened, through the intermediary of
a plurality of suitable columns or supports, onto a dis-
pensing funnel for the material-containing receptacle.
The dispensing device further includes an actuating. or
drive installation for imparting vertical movement to
the slide; with the installation including a first portion
formed by a supporting base plate covered by a hood,
and wherein the base plate supports a depending rod
member which is rigidly fastened to the slide, and addi-
tionally, a sleeve member fastened to the base: plate.
The slide is adapted to move within the sleeve so as to
be sealingly encompassed by the latter, and is aiso
formed to sealingly engage at its lowermost end the
inner wall surface of the dispensing funnel. The:above-
mentioned first portion of the actuating arrangement
has at least one of its support columns provided with a
passageway which forms an operative connection be-
tween the first portion of the actuating installation and
with a second portion in response to externally supplied
motive power for the operation of the installation.

Preferably, the slide is moved from its closed position
by upward displacement or movement thereof, how-
ever, the invention also contemplates within its scope
the downward movement of the slide in order to effect
the opening of the material discharge orifice in the fun-
nel. '
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BRIEF DESCRIPTION OF THE DRAWINGS

In order to obtain a more complete understanding of
the invention, reference is now had to the detailed de-
scription of exemplary embodiments thereof, taken in
conjunction with the accompanying drawings, in
which: ‘ ‘

FIG. 1 is a sectional view of a dispensing device ac-
cording to the invention for bulk material, incorporat-
ing hydraulic actuating means; ’

FIG. 2 is a sectional view of another embodiment of
a dispensing device according to the invention, includ-
ing manually operable actuating means; and

FIG. 3 is a sectional view of a third embodiment of
a dispensing device according to the invention, adapted
to provide a metering element through use of a pneu-
matic conveyor arrangement, and applicable as a dis-
pensing device for bulk' material having relatively low
flow characteristics:

DETAILED DESCRIPTION

Referring now in detail to the drawings, and particu-
larly FIG. 1, the illustrated dispensing device includes
a bulk material discharge funnel 1 having at its upper
end a radially outwardly projecting annular flange 2,
which' has fastened thereto a complementary flange 4

. formed at the lower outlet end of a bulk material recep-
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tacle 3.

The funnel 1 extends downwardly into a centrally lo-
cated discharge duct 5. Three vertically extending col-
umns or supports 6 extend through the wall of funnel
1" at peripherally spaced locations of 120° relative to
each other,; and preferably are welded to the wall of the
funnel 1. The upper ends of each of the columns 6 are
threaded and extend through suitable aligned apertures
formed in flange 7 of a sleeve 8 and a supporting bias

" plate 9, to. which they are fastened by means of
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"threaded nuts 10. :

The inner wall of sleeve 8 includes, for at least a por-
tion of its height, a downward)ly and radially inwardly
extending  annular conical surface 11, the latter of -
which extends into a short cylindrical guide surface
portion 12 for a vertically movable hollow cylindrical
or tubular slide 13. A ring-shaped lip seal 14 is fastened
to the lower horizontal surface of sleeve 8, with the seal
14 having a radially inwardly projecting annular lip 15
adapted to sealingly engage the outer peripheral wall
surface of cylindrical slide 13,

The cylindrical slide 13 is provided, at its lower end
and interiorly thereof, with a cylindrical downwardly
depending extension 16, the latter of which is generally
conical toward its upper end and cylindrical toward its
lower end, with the extension 16 having formed therein
an annular groove 17 in which a preferably highly elas-
tic sealing ring 18 is positioned. The sealing ring 18 is
adapted to, as shown in solid lines in the drawings, in
the closed position of the slide 13 to firmly press
against the inner wall surface at the lower end 18 of the
discharge funnel 1. The slide 13 is rigidly connected to
a central hub 20 by a plurality of radially extending
arms 19. The lower end of aspiston rod 21 is fastened
to the hub 20, and is vertically reciprocable in response
to actuation of a piston (not shown) within a double-
acting hydraulic cylinder 22.

The base plate 9 includes a central recessed portion
23 having a suitable threaded aperture in which the
bottom of the cylinder 22 is threadingly received and
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fastened by means of a nut 24. The base plate 9 is pro-
vided with a conical hood 25 which covers the cylinder
22 as well as the upper ends of columns 6.

Two of the support columns 6 are provided with lon-
gitudinally extending axial passageways 26 and 27
whose lower ends are connected, through the interme-
diary of inlet and outlet conduits 28 and 29 and a con-
trol valve installation 30, with a pressure conduit 31
and an exhaust conduit 32. The upper ends of passage-
ways 26 and 27 are connected, respectively, by means
of conduits 33 and 34 with respectively the upper and
lower working chambers of cylinder 22. Thus, upon ac-
tuation of control valve installation 30, the cylindrical
slide 13 may be raised or lowered to a precisely adjust-
able extent. The position in which the slide 13 provides
the largest material discharge opening is illustrated in
chain-dot at 13'.

When the slide 13 is in its open position, dust and ma-
terial particles lodge in the space 35 between slide 13
and sleeve 8. Because of the conical surface 11, these
particles slide downwardly through the interior of slide
13 and duct § without in any possible manner being
able to escape out of the installation, and without caus-
ing damage during operation of the slide.

Referring now to the embodiment illustrated in FIG.
2 of the drawings, this embodiment is primarily distin-
guished from the construction shown in FIG. 1 in that,
in lieu of the hydraulic actuation of the slide, there is
provided a manually operated system. In this construc-
tion, the hub 20 of the cylindrical slide 13 is fastened
to a rod 36 at the lower end of the latter, the rod being
carried by a guide or support member 37 which is
threaded into the bottom of recessed portion 23 of the
base plate 9. A compression spring 38 is provided so as
to normally bias slide 13 into its lower or closed posi-
tion. The upper end of rod 36 or member 37 is con-
nected to a cable 39, the latter of which is entrained
about two rollers 40 and 41, and with the cable leading
through a passageway 42 formed in one of the columns
6 toward a winding drum 43, The drum 43 is provided
with a suitable hand crank 44 which facilitates the
winding of the cable 39 onto the drum in opposition to
the force of spring 38, thereby permitting the slide 13
to be manually raised and opened to a predetermined
discharge orifice-opening extent.

A locking arrangement of usual construction (not
shown) is adapted to position the drum 43 in the prede-
termined stationary or locked position whereby, in
order to effect the closing of the slide, a small force
must be exerted against crank 44 in the unwinding di-
rection thereof. In the construction shown in FIG. 2,
the base plate 9, the guide member 37, rollers 40 and
41, and the cable 39 are covered by a hemi-spherical
hood 45. The particular shape of hood 25 or 45 which,
in accordance with the embodiments of FIGS. 1 and 2,
primarily serves to protect the slide actuating elements
mounted on base plate 9 from contact with the bulk
material, may be determined in accordance with the
type of material being processed, in effect, to provide
the desired material sliding or flow slope and angle.

Referring now to the embodiment illustrated in FIG.
3 of the drawings, the hood 45 disclosed therein has the
additional purpose of introducing an air stream into the
stream or flow of the bulk material being dispensed, so
as to further convey the material further in a pneumatic
environment. In order to attain this purpose, the hood
45 is connected with a pressurized air-flow conduit 46
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which extends into receptacle 3a through an aperture
47. The base plate 9a is provided with apertures 48
which permit the pressurized air introduced into the
space below hood 45 to flow into sleeve 8. With the
possible exception of a few relatively minor construc-
tional modifications, the installation according to the
embodiment of FIG. 3 essentially corresponds with that
of FIG. 1, as may be ascertained by referring to the gen-
erally schematic illustration of the former.

The upper end of discharge funnel 1 is provided with
an external annular ring-shaped channel 49 which is
connected to a pressurized-air conduit 50. The inner
peripheral wall 51 of the channel 49 is constituted of
an essentially porous metal having, for example, a
thickness of approximately 5 mm. Upon opening of a
suitable valve (not shown), pressurized air is conveyed
through conduit 50 into the annular ring-shaped chan-
nel 49, in which it is distributed and from which it then
flows through the porous inner wall of the channel 49
into the funnel 1, and also into receptacle 3a, the latter
of which has an inherent internal excess pressure of ap-
proximately two atmospheres without appreciable
leakage losses. In accordance with the foregoing, the
bulk material is fluidized by the thus introduced pres-
surized air and, in particular, when applied to bulk ma-
terials tending to coagulate, such as cement, adherence
to the wall surface of the receptacle is prevented.

An extension conduit or duct 52 is connected to dis-
charge duct 5, and may be provided with a flow mea-
suring installation 53 of known construction. By manip- .
ulation of the control valve 30 the quantity of bulk ma-
terial being discharged into conduit 52 may be pre-
cisely metered.

When the receptacle 3a is emptied of bulk material,
the compressed air contained in the conveying compo-
nents of the installation is suddenly expanded when
conveyed through conduit 52, which may be detrimen-
tal components with installation containing, for exam-
ple, a filter device.

In order to rapidly reduce the flow of air, the measur-
ing device 53 may be connected to control valve 30
through a control conduit 54, thereby permitting the
cylindrical slide 13 to be lowered in response to an ex-
cessive air stream. In its closed position, slide 13 throt-
tles the air stream emanating from receptacle 3a,
thereby preventing overloading of the components
connected downstream thereof, such as filters or the
like.

Annular ring-shaped channels 49 having porous
inner walls may be positioned not only on the dispens-
ing device, but also on the receptacle 3a at predeter-
mined elevations. In order to enhance the flow of the
bulk material, other suitable means may be utilized,
such as applying a vibrator 55 to the outer wall of the
discharge funnel 1.

The cylindrical slide 13 need only be externally
formed as a cylindrical member. The inner surface
thereof may include a suitable restriction which may
readily take the form of a Venturi-tube, and is particu-
larly advantageous in the embodiment of FIG. 3, since
this provides for the pneumatic conveyance of the bulk
material being discharged. -

While there has been shown what is considered to be
the preferred embodiment of the invention, it will be
obvious that modifications may be made which come
within the scope of the disclosure of the specification.

What is claimed. is:
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1. Dispensing device for a bulk material receptacle
having a material discharge funnel converging upon a
cylindrical material outlet duct member; comprising a
variable-orifice closure means in said discharge funnel
for the metered dispensing of materials therethrough,
a vertically movable cylindrical slide in said discharge
funnel, a stationary base plate in said funnel, a plurality
of spaced column means fastening said base plate to
said funnel, slide actuating means having a first portion
mounted on said base plate, a second portion of said
actuating means including a vertically reciprocable de-
pending rod member rigidly connected to said slide, a
sleeve fastened to and depending from said base plate,
said slide in the lower closed position thereof being
adapted to sealingly engage said sleeve and the lower
end of said discharge funnel, said base plate including
a hood portion covering at least portions of said slide
actuating means, and passageway means extending
through at least one of the base plate fastening column
means providing access of an operative medium to said
. slide actuating meéans.

2. Dispensing device as claimed in claim 1, compris-
ing sealing means mounted at the lower .end of $aid
slide, said sealing means sealingly engaging said dis-
charge funnel in the lower closed position of said slide,
said sleeve having a downwardly and inwardly project-
ing annular conical flange portion, and annular sealing
means fastened to the lower surface of said sleeve and
encompassing said slide so as to provide sealing contact
therewith.

3. Dispensing device as claimed in claim 1, said first
portion of the actuating means comprising a double-
acting cylinder, said rod member comprising a piston
rod extending at its upper end into said cylinder so as
to form a pair of working chambers therein, two of said
base plate-fastening column means having passageways
therein comprising actuating medium conduits con-
nected to respectively each of said working chambers,
and control valve means being connected to the oppo-
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site ends of each of said conduits for conveying opera-
tive pressure media toward and from the working
chambers of said cylinder.

4. Dispensing device as claimed in claim 1, said first
portion of the actuating means comprising roller means
mounted on said base plate, a cable entrained about
said roller means, said cable having one end thereof
fastened to the upper end of said rod member and a
length thereof extending through the passageway
means in at least one of said base plate-fastening col-
umn means, resilient spring means encompassing said
rod member and engaging said slide so as to normally
bias the latter downwardly into discharge orifice-
closing relationship, and winding means connected to
the free end of the cable extending from said base
plate-fastening column means for imparting opening
movement to said slide in response to winding of said
cable about said winding means.

5. Dispensing device as claimed in claim 1, compris-
ing conduit means connected to said hood for supply-
ing pressurized air thereinto, said base plate having ap-
ertures extending therethrough for egress of said pres-
surized air through said sleeve and said slide toward
said material outlet duct member, said pressurized air,
upon opening of said slide, enhancing flow of said bulk
material from said discharge funnel into said outlet
duct member.

6. Dispensing device as claimed in claim 5, said slide
having an internal reduced diameter portion compris-
ing a Venturi-tube configuration.

7. Dispensing device as claimed in claim 1, compris-
ing an annular conduit encompassing the upper end of
said discharge funnel, said conduit having a porous
inner wall communicating with the interior of said fun-
nel, said conduit means being adapted to receive pres- .
surized air and convey said air through said porous-wall
into said funnel to thereby admix with and fluidize said

bulk material.
* * * * *



