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(57) ABSTRACT 

A dispensing apparatus for granular or powdery bulk mate 
rials includes a balance (15) to Weigh the doses of material 
being dispensed, a reservoir container (1), and a cover (2) to 
close the downward-facing opening of the storage container 
(1). Integrated in the cover (2) is a conveying and delivering 
device With a vertically movable, rotary conveyor body (5) 
designed so that it can substantially close off the dispensing 
outlet (14) for the bulk material. The conveyor body has a 
ring-shaped bottom (6) sweeping a ring-shaped conveyor 
channel (7) that is recessed in the cover The outlet (14) 
is arranged in the ring-shaped channel (7) and is designed to 
deliver a directed and locally concentrated stream of bulk 
material. 



US 2001/0027823 A1 

H G i ii 

it , A, 

W7 

Oct. 11, 2001 Sheet 1 0f 4 

M mm N .ELW \ 

Patent Application Publication 



Patent Application Publication Oct. 11, 2001 Sheet 2 0f 4 US 2001/0027823 A1 



Patent Application Publication Oct. 11, 2001 Sheet 3 0f 4 US 2001/0027823 A1 



Patent Application Publication Oct. 11, 2001 Sheet 4 0f 4 US 2001/0027823 A1 



US 2001/0027823 A1 

APPARATUS FOR DISPENSING MEASURED 
DOSES OF BULK MATERIAL INTO CONTAINERS 

WITH NARROW OPENINGS 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a dispensing appa 
ratus for dispensing precisely measured doses of dry and/or 
powdery bulk materials—toxic substances in particular— 
into small containers that are placed on a balance. The bulk 
materials are dispensed from a reservoir container by means 
of a conveying and delivering device. 

[0002] Dispensing apparatus for dry and/or poWdery bulk 
materials such as, e.g., color dyes, are knoWn and used in 
practice. A device of this kind is described in EP-A 0 406 
164, consisting of a dispensing container With a substantially 
closable outlet at its underside and a balance onto Which the 
bulk material can be dispensed by a conveyor means. The 
closure is provided by a tapered valve body, Wide at the 
bottom and narroW at the top, that can be moved doWnWard 
in the vertical direction. The tapered valve body, Which 
rotates When in its open state, is equipped With means for 
advancing the bulk material toWards the outlet opening. 

[0003] The device of the foregoing description is not Well 
suited for dispensing bulk material into containers that have 
openings of narroW cross-section. The Widening taper of the 
valve body toWards the outlet opening, combined With the 
effect of the rotation, imparts a radial, horiZontal velocity 
component to the material particles as they leave the outlet, 
thereby causing the material to be scattered over a range that 
can go outside the cross-section of an even relatively Wide 
opening of a receiving container. Consequently, it is not 
alWays possible to avoid the loss of bulk material, or even 
the contamination of the surrounding area, When dispensing 
material into containers With a narroWer opening than the 
ring-shaped outlet gap. Possibly, this may add a costly 
clean-up step to the dispensation process. 

[0004] A costly cleaning process—particularly When toxic 
poWders are dispensed—can also be necessitated by the 
aforementioned dispensing apparatus itself, particularly in 
the area of the valve and the outlet, but also in the dispensing 
container itself, given that a driving shaft runs inside it. 
Because of the driving shaft, the dispensing container of the 
knoWn device has to be of a specialiZed, expensive design 
that is speci?cally adapted to the purpose of dispensing 
doses of the container contents. The arrangement of the shaft 
can also interfere With the process of ?lling the dispensing 
container before the actual dispensing operation is started. 

OBJECTIVE AND SUMMARY OF THE 
INVENTION 

[0005] Therefore, the objective of the invention is to 
provide a device for dispensing dosage quantities of bulk 
material in a directed stream Without spillage losses into 
containers With openings of narroW cross-section and to 
meet the additional requirements that the device be ef?cient 
to clean and easy to handle. 

[0006] The dispensing apparatus for bulk materials, pri 
marily substances of poWdery consistency, comprises a 
balance receiving the material that is to be apportioned into 
dosage quantities, a reservoir container, and a cover that 
closes off the underside of the reservoir container. Integrated 

Oct. 11, 2001 

in the cover is a conveying and delivering device. The 
conveying and delivering device contains a vertically mov 
able and rotatable conveyor body that can substantially close 
the outlet from Which the bulk material is dispensed. In its 
ring-shaped loWer part, the conveyor body has a narroWing 
taper toWards the bottom end. The tapered part of the 
conveyor body reaches into a correspondingly tapered recess 
of the cover. The outlet passage, Which preferably has a 
slightly conical shape that Widens toWards the doWnside, is 
arranged to the side of the center of the conveyor body. The 
outlet is located in the ring-shaped path sWept by the 
conveyor body and produces a directionally targeted and 
locally concentrated delivery of bulk material. 

[0007] The advantageous results of the concentrated and 
directionally focussed material delivery are that the balance 
carrying the receiving container Will not be contaminated by 
spilled material and the Weighing result Will not be falsi?ed 
by material particles that miss the receiving container but 
still land on the Weighing pan. 

[0008] By a coordinated variation of several variable 
parameters such as the rate of rotation of the conveyor body, 
or its vertical position Which controls the aperture cross 
section of the passage from the reservoir, it is possible to 
adapt the delivery rate to the requirements of the dispensa 
tion process. Thus, it is possible to release bulk material at 
a fast rate at the beginning of a dispensation and to progres 
sively sloW doWn the delivery rate toWards the end of the 
process. 

[0009] By simplifying the con?guration of the reservoir 
container and by integrating the conveying and delivering 
device in the cover of the reservoir container, the invention 
facilitates handling procedures, e.g., in exchanging the res 
ervoir container against another reservoir container With 
bulk material to be dispensed. Due to the use of loW-cost 
materials, e. g., polymers, for the cover-integrated conveying 
and delivering device, the cleaning procedure is simpli 
?ed—particularly When Working With toxic poWders—be 
cause the entire cover unit including the conveying and 
delivering device is used for only a single ?lling of the 
reservoir container (the latter also serving as storage con 
tainer With the outlet opening closed). After the reservoir 
container has been completely emptied as a result of dis 
pensing the contents, the entire unit can be safely disposed. 

[0010] In a preferred embodiment of the invention, the 
conveyor body is shaped like an upright cone tapering to an 
apex on the central axis of the ring-shaped path. The cone 
has openings for the passage of the bulk material to be 
dispensed. The spokes delimiting the openings can be 
designed as means for scooping up and taking along the bulk 
material and can in particular have the shape of shovels. 

[0011] In further advantageous embodiments of the inven 
tion, the ring-shaped bottom portion of the conveyor body is 
equipped With pick-up means for taking along the particles 
of the bulk material. The pick-up means can have the form 
of conveyor slits running transverse to the circumference of 
the ring, or conveyor ledges, or a groove in the circumfer 
ence of the ring. It is also possible to con?gure the conveyor 
body in tWo parts, one of Which is the pick-up means, to be 
placed over the main part and preferably con?gured as an 
exchangeable element. The concept of a separately installed 
part makes it possible to manufacture it from a material and 
in a shape that is speci?cally adapted to the consistency of 
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the bulk material. A soft polymer is suitable, for example 
silicone. The pick-up means can in this case have the form 
of ?ngers that are arranged transverse to the circumference 
of the ring, or as brushes. Providing different conveyor 
bodies has the advantage that the device can be adapted to 
the consistency of the bulk material that is to be dispensed 
(freely pourable, sticky, etc.). This idea can be implemented 
in practice so that the pro?le of the ring-shaped underside of 
the conveyor body is essentially the same for all of the 
different design variations, and therefore the ring-shaped 
conveyor channel in the cover can have the same shape for 
all variations, meaning that only a single version of the parts 
Would be required. HoWever, it is also possible to adapt the 
pro?le of the conveyor channel to the requirements of each 
speci?c type of pickup means in order to optimiZe the 
out?oW rate. A particularly advantageous embodiment for 
directing bulk material to the outlet opening has a non 
centric conveyor channel of variable depth and Width, nar 
roWing doWn toWards the outlet opening. 

[0012] In the case of particularly clingy poWder sub 
stances, the invention provides for a Wiper device in the area 
of the outlet opening. Preferably, the position of the Wiper 
device is coupled to the height setting of the conveyor body, 
so that the Wiper device stays at a set distance and remains 
fully effective if the axial position of the conveyor body is 
changed. Corresponding to the shape of the pick-up means 
at the underside of the conveyor body, e.g., slits or ledges 
running transverse to the circumference of the ring, or a 
groove in the circumference of the ring, the Wiper device can 
be con?gured either With a concave recess or With a ?nger 
that stands out and reaches into a groove. An embodiment 
With several ?ngers arranged like a comb is also possible, 
e.g., if there is a plurality of conveyor grooves at the 
underside of the conveyor body. 

[0013] In a particularly advantageous embodiment of the 
invention, the shaft that holds the conveyor body protrudes 
from the center of the underside of the cover of the dispens 
ing apparatus and is driven by a motor located on the 
opposite side from the outlet opening. 

[0014] For bulk materials of a less free-?oWing, pourable 
consistency, a preferred embodiment of the invention has 
stirring means inside the reservoir container as Well as a 
vibrator device that can be arranged on the outside of the 
reservoir container. 

[0015] It is self-evident, that the dosage-dispensing pro 
cess performed by the inventive device can also be auto 
mated through an arrangement Where a computer/controller 
unit (Which can be integrated in the balance) controls the 
dispensing process and stops the dispensation of material 
When the target Weight has been reached. The automated 
apparatus can further include a conveyor device that brings 
a neW, empty dosage-portion container to the balance after 
the preceding container has been ?lled to the set target 
Weight. 

BRIEF DESCRIPTION OF THE DRAWING 

[0016] The folloWing description of preferred embodi 
ments of the invention is based on the attached draWing, in 
Which 

[0017] FIG. 1 represents a schematic side vieW of the 
inventive device; 
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[0018] FIG. 2 represents a perspective, partially cut-aWay 
vieW of a conveying and delivering device; 

[0019] FIG. 3 represents a cross-sectional vieW of a 
conveying and delivering device With a conveyor body in its 
open position and a preferred embodiment of the Wiper 
device at the outlet; 

[0020] FIG. 4 represents a cross-sectional vieW of a 
conveying and delivering device With a conveyor body in its 
closed position and a preferred embodiment of the Wiper 
device at the outlet; 

[0021] FIG. 5 represents a further embodiment of the 
conveyor channel as seen in a horiZontal section through the 
cover; and 

[0022] FIG. 6 represents a top vieW of a drive-mechanism 
unit With a plug-in coupler. 

DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0023] The reservoir container 1 is preferably made of 
glass and is closed off by a cover 2, preferably of a screW-on 
type. As shoWn in FIG. 1, the reservoir container 1 is 
laterally secured to a holder console 4 by means of a holder 
device in the form of a plug-in coupler 25. 

[0024] The conveyor body 5 for the bulk material to be 
dispensed has the shape of a rotary body With a narroWing 
taper at the top and is integrated in the cover 2. The bottom 
portion 6 of the conveyor body 5 has a ring-shaped pro?le 
With a narroWing taper toWards the bottom end. 

[0025] A ring-shaped conveyor channel 7 is recessed in 
the cover 2. The pro?le of channel 7 conforms to the pro?le 
of the bottom portion 6 of the conveyor body 5, i.e., it has 
the same narroWing taper toWards the bottom end, While the 
inner side Wall of the conveyor channel 7 is the surface of 
a cone-shaped material portion 8 that is concentric to the 
axis of the conveyor body 5. 

[0026] A shaft 9 extending along the axis of the rotary 
body is rotatably supported in the cone-shaped portion 8 and 
protrudes from the underside of the cover 2, Where the shaft 
9 has a coupler portion 11 for a drive mechanism. The 
coupler portion 11 is also engaged to a height-setting device 
for the conveyor body 5. The spring 10 pushes the conveyor 
body 5 doWnWard into the conveyor channel 7. The drive 
mechanism has a drive-mechanism shaft 27, Which is ver 
tically movable to be engaged in and disengaged from the 
shaft 9 of the conveyor body 5. The drive-mechanism shaft 
27 engages the coupler portion 11 from beloW and presses 
the shaft 9 upWards against the force of spring 10, so that the 
conveyor channel 7 is freed up as a result of the upWard 
displacement of the conveyor body 5, and the rotation of the 
conveyor body 5 Will noW move bulk material out of the 
dispensing apparatus. 

[0027] The drive-mechanism shaft 27 is connected to a 
motor 13 by Way of a gearbox 12. The motor 13 is arranged 
to the side of the reservoir container 1 and incorporated in 
a holder console 4. This arrangement leaves enough space 
for an outlet opening 14 on the opposite side from the holder 
console 4 With the motor 13. The outlet opening 14 is 
preferably a tube-shaped channel With a Widening conical 
taper toWards the doWnside. This produces a precisely 
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directed stream of bulk material into a narroW-neck con 
tainer 16 sitting on a balance 15, With no spillage losses. 

[0028] The outlet opening 14, Which can be substantially 
closed by vertical movement of the conveyor body 5, can be 
shut completely tight by means of a shutter 23. The shutter 
23 can be designed to sWivel in and out about a sWivel aXle, 
or it can have an opening Which, by horiZontal displacement 
of the shutter, is aligned directly beloW the outlet opening 
and in its closed condition is moved far enough so that the 
outlet opening 14 is completely covered. Thus, after the 
outlet opening has been closed off completely, the reservoir 
container can also be used as a storage container that can be 
handled safely With the assurance that no bulk material 
particles can fall out of the outlet opening 14. 

[0029] The conveyor body is equipped With a stirrer 17 
made of Wire. It has the function of loosening up the bulk 
material in the reservoir container 1. 

[0030] In order to automate the dispensing process, the 
dispensing apparatus has a computer/controller unit 24 con 
nected to the balance 15, controlling the drive unit in such 
a manner that the delivery of bulk material is stopped as 
soon as the target Weight has been reached. Of course, the 
computer/controller unit 24 can also be incorporated in the 
balance. 

[0031] FIG. 2 illustrates a possible embodiment Where the 
conveying and delivering device comprising the conveyor 
body 5 is integrated in the cover 2. The conical conveyor 
body 5 has several passage openings 18 in the cone surface 
through Which the bulk material drops on the inside betWeen 
the conveyor body 5 and the support cone 8 into the 
conveyor channel 7. The ledges or spokes 19 betWeen the 
openings 18 can be con?gured as scoop-shaped pick-up 
means to guide the bulk material to the openings 18. The 
underside 6 of the conveyor body 5, likeWise, includes 
means for taking along particulate material, consisting of 
transverse ledges 20 in the embodiment of FIG. 2. Also 
possible is a design version Where the conveyor body 5 has 
tWo parts, of Which the part for taking along the particulate 
material is made of a soft polymer such as silicone and is 
placed over the conveyor body, preferably as an exchange 
able part. The device for taking along the particulate mate 
rial can in this case be designed in the form of ?ngers or 
brushes. The device for taking along the particulate material 
can also consist of conveyor slits transverse to the circum 
ference of the ring, or a groove formed in the circumference 
of the ring. The device for taking along the particulate 
material pushes the bulk material toWards the outlet opening 
14. 

[0032] FIG. 5 illustrates a further embodiment of a con 
veyor channel 7 as seen in a horiZontal section through the 
cover 2 at the level of the upper end of the outlet 14. The 
conveyor channel 7 has an asymmetric shape; its depth (not 
shoWn in FIG. 5) as Well as its Width vary in such a manner 
that the channel gets narroWer as it approaches the outlet 
opening 14. FIG. 5 very clearly shoWs the ?oor 7.1 of the 
conveyor channel 7 as a circular ring that is centered With 
regard to the aXis A of the shaft 9 of the conveyor body 5. 
HoWever, the ?oor 7.1 of the conveyor channel 7 (as seen in 
horiZontal projection) can also have other than ring-shaped 
con?gurations. For eXample, the ?oor or bottom portion of 
the channel 7 could also have a semi-circular pro?le that 
decreases in radius toWards the outlet opening 14. 
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[0033] FIG. 3 illustrates a lengthWise section through the 
loWer portion of the reservoir container 1 With the cover 2 
and the conveyor device 5 in an open position. FIG. 4 
represents the same vieW as FIG. 3, eXcept that the conveyor 
body 5 is shoWn in a closed position. As shoWn in FIGS. 3 
and 4, there is a Wiper device 21 arranged at the outlet 
opening 14, so that even very clingy and coagulating poW 
ders can be dispensed. The Wiper device 21 is coupled 
through a support disk 26 to the vertical position of the 
conveyor body 5. The latter is adjustable by means of a 
spring 10, so that the Wiper device 21 stays at a set distance 
from the conveyor body and remains fully effective at any 
vertical position of the conveyor body. 

[0034] The reservoir connector 1 is pushed by its cover 2 
onto the pegs of the plug-in coupler 25 protruding from the 
drive unit 3. It is possible to incorporate a vibration gen 
erator 22 into the drive unit 3, e.g., close to the plug-in 
coupler 25. The plug-in coupler transmits the vibrations to 
the reservoir container 1, in particular to the cover 2 con 
taining the conveying and delivering device, so that a bulk 
material of sticky consistency ?oWs more loosely and drops 
more easily through the openings 18 of the conveyor body 
5 as Well as through the outlet opening 14. 

1. Apparatus for dispensing measured doses of granular 
and poWdery bulk materials, comprising a balance for 
Weighing the doses to be dispensed; a reservoir container for 
the bulk material With a bottom opening; a cover to close the 
bottom opening; a conveying and delivering device With a 
vertically displaceable conveyor body rotating about an 
essentially vertical aXis; as Well as an outlet passage for the 
bulk material to be dispensed; Wherein the conveying and 
delivering device is incorporated in the cover; the conveyor 
body has a ring-shaped bottom With a tapered radial pro?le; 
the radial pro?le reaches into a ring-shaped conveyor chan 
nel recessed in the cover, the channel having a channel 
pro?le conforming to the tapered radial pro?le of the ring 
shaped bottom of the conveyor body; and the outlet passage 
is arranged eccentrically of the vertical aXis in a ring-shaped 
path sWept by the conveyor body, thereby effecting a direc 
tionally guided and locally concentrated discharge stream of 
bulk 

2. The apparatus of claim 1, Wherein the conveyor body 
is rotationally symmetric With a tapered pro?le, narroWing 
toWards a top end. 

3. The apparatus of claim 2, Wherein said tapered pro?le 
is conical. 

4. The apparatus of claim 2, Wherein the conveyor body 
has openings for the bulk material to pass through. 

5. The apparatus of claim 4, Wherein the openings are 
delimited by spokes shaped for scooping up the bulk mate 
rial. 

6. The apparatus of claim 1, Wherein the ring-shaped 
bottom of the conveyor body has a means for taking along 
the bulk material. 

7. The apparatus of claim 6, Wherein the means for taking 
along the bulk material is provided in different versions that 
are usable interchangeably in one and the same cover. 

8. The apparatus of claim 1, Wherein the channel pro?le 
varies in depth and Width along the ring-shaped conveyor 
channel, so that the conveyor channel tapers doWn to a 
narroWer pro?le toWards the outlet opening. 
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9. The apparatus of claim 6, wherein the means for taking 
along the bulk material comprises a regular sequence of 
gap-shaped recesses running transverse to the ring-shaped 
path. 

10. The apparatus of claim 6, Wherein the means for 
taking along the bulk material comprises a regular sequence 
of ledges running transverse to the ring-shaped path. 

11. The apparatus of claim 6, Wherein the means for 
taking along the bulk material comprises a separate compo 
nent that is set in place on the conveyor body. 

12. The apparatus of claim 11, Wherein the separate 
component comprises ?ngers of a soft polymer material. 

13. The apparatus of claim 11, Wherein the separate 
component comprises bristles. 

14. The apparatus of claim 6, Wherein the means for 
taking along the bulk material comprises at least one groove 
running in the direction of the ring-shaped path. 

15. The apparatus of claim 1, Wherein the reservoir 
container comprises additional means for stirring and loos 
ening the bulk material, said additional means being 
attached to and rotating together With the conveyor body. 

16. The apparatus of claim 1, further comprising a Wiper 
device arranged at the outlet opening. 

17. The apparatus of claim 14, further comprising a Wiper 
device arranged at the outlet opening, Wherein the Wiper 
device reaches into the groove. 

18. The apparatus of claim 16, Wherein the Wiper device 
maintains a pre-set distance from the conveyor body When 
the latter is moved in the aXial direction. 
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19. The apparatus of claim 1, further comprising a drive 
mechanism With a motor, a rotating, vertically movable 
driving shaft, and a plug-in coupler for the reservoir con 
tainer, Wherein the reservoir container is adapted to be 
plugged into the coupler and a part of the reservoir container 
on a diametrically opposite side from the outlet opening is 
located on top of a part of the drive mechanism. 

20. The apparatus of claim 19, further comprising a shaft 
holding the conveyor body, Wherein said shaft protrudes 
doWnWard from the center of the cover and is adapted to be 
coupled to the driving shaft. 

21. The apparatus of claim 19, Wherein the drive mecha 
nism is controlled by a computer/controller unit Which, in 
turn, runs under the control of the balance. 

22. The apparatus of claim 21, Wherein the computer/ 
controller unit is incorporated in the balance. 

23. The apparatus of claim 1, further comprising means 
for agitating the reservoir container, said means being 
arranged outside of the reservoir container. 

24. The apparatus of claim 1, further comprising a shutter 
at the underside of the outlet opening for the purpose of 
closing off the outlet opening. 

25. The apparatus according to claim 1, Wherein the 
closed reservoir container is adapted to be alternatively used 
as storage container. 


