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TRANSFERRING BULK GOODS BETWEEN CONVEYORS 

The present invention relates to an apparatus for 
transferring bulk goods between two' successively coupled 
conveyors, the first being a supplying conveyor and the 
second a discharging conveyor, a transition housing being 

5 arranged between the supplying conveyor and the discharg­
ing conveyor. 

Such an apparatus is disclosed in Swedish Patent 
SE-B-406,070. In this case, the transition occurs between 
two conveyors which can be swung relative to one another 

10 by a transition housing being formed between the two con­
veyors and having a rotationally symmetrical labyrinth 
seal between two portions in the transition housing, 
which are rotatable relative to one another. This known 
apparatus has excellent properties for transferring goods 

15 from one screw conveyor to another. When transferring 
goods from a screw conveyor to a pneumatic conveyor, it 
has been found that this type of transition housing does 
not result in the desired function since the transfer 
must be carried out at a very high material conveying 

20 speed and since the air pressure in the pneumatic con­
veyor acts on the supplied goods in the screw conveyor. 

It is per se known from Austrian Patent AT-B-391,675 
to transfer. bulk goods from a screw conveyor to a pneuma­
tic conveyor, but this prior-art apparatus suffers from 

25 several drawbacks. Such a drawback arises by the flow of 
goods in this apparatus being fed radially into a gas 
flow which flows at high speed so as to be entrained by 
the gas flow into the tubing of the pneumatic conveyor. 
Therefore, this design also has the drawback that the 

30 air pressure in the pneumatic conveyor acts directly on 
the goods supplied by the screw conveyor. This in turn 
results in an impairment of the function of the screw 
conveyor and, if it comes to the worst, stoppage in the 
screw- conveyor. 
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EP-A-0,122,621 discloses another apparatus for 
transferring bulk goods from a screw conveyor to a pneu­
matic conveyor. In this prior-art apparatus, a transition 
housing is arranged at the discharge end of thes-crew 

5 conveyor. Within this transition hou~ing, the screw of 
the screw conveyor is extended by two discharge screw 
portions having flights of opposite threading for direct­
ing the flow of material towards a radial outlet in the 
housing. The air required for suspending the bulk goods 

10 is supplied at opposite ends of the transition housing 
to make the air flush the goods along the flights of the 
discharge screws and discharge the goods through the 
radial outlet. Also in this known apparatus, the excess f 
pressure in the transition housing will act directly on 

15 the bulk goods in the screw conveyor. Thus, also this 
apparatus suffers from the above-mentioned drawbacks. 

A possibility of obviating the problems that arise 
when the excess pressure in•. the pneumatic conveyor acts 
directly on the goods conveyed in the screw conveyor, is 

20 to continuously operate the screw conveyor completely 
filled. This is, however, not always possible or desir­
able. 

It is actually known to use cellular feeders for 
transferring bulk good$ from a feed hopper to a pneuma-

25 tic conveyor. An example of such a known apparatus is 
to be ·found in EP-A-0 086 312. One more example of such 
a· -transferring or dosing device is disclosed in US-A-
4-, 015, 754. In these known feeding devices for pneumatic 
conveyors, it is a matter of transferring goods from a 

30 slowly moving storage of material to a rapid air flow. 
None of the above-mentioned known apparatus having 

a cellular feeder aims at transferring goods from a screw 
conveyor to a pneumatic conveyor. In fact, it would be 
possible to let the goods from the discharge end of the 

35 screw conveyor fall into an inlet hopper of a known cel­
lular feeder as disclosed in GB-A-2,038,751, but such a 
construction is not very efficient. If the inlet hopper 

.. 
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to the celiithar feeder is open, this technique may 

besides cause dust formation. In addition, this solution 

of the transfer problem could not be used in screw con­

veyors operating with large, rapid flows of material, for 
1 

5 instance 150 tonnes/h or more. 

The above-mentioned GB-A-2,038,751 permits the mate­

rial picked up by the screw conveyor to fall down, under 

the action of gravitation, into an inlet hopper to the 

cellular feeder arranged below. The same technique is 

10 applied in the apparatus according to US-A-5,299,888. 

In this known apparatus, one or two feeding screws are 

arranged at the lower end of a hopper for the bulk goods, 

and the object of the conveying screw or screws is to 

preclude any bridging or jamming in the flow of material 

15 from the hopper to the cellular feeder arranged below. 

This is achieved by the flow of direction of the bulk 

goods being changed and the goods being scraped up to an 

opening at the upper end of the inlet chamber of the cel­

lular feeder. Besides, the publication states that this 

20 opening is of approximately the same length as the pitch 

of the screw flight. This last-mentioned known apparatus 

therefore suffers from the same drawbacks as the appara­

-tus according to Ga-A':.2, 038, 751. 

A further drawback of the known apparatus for trans- -

25 £erring bulk goods from a screw conveyor to a pneumatic 

conveyor is that the constructions limit the possibili­

ties of optional orientation of the axis of the screw 

conveyor. In the cases in which the transfer occurs from 

a screw conveyor to a pneumatic conveyor, the transfer 

30 has been based on the utilising of gravitation, which 

means that the outlet of the screw conveyor must be 

arranged above the feeding chamber in the cellular feeder 

or the inlet to the cellular feeder. In addition to this 

drawback, the known apparatus also suffer from the draw-

35 back-that, as mentioned above, they are not suited for 

transfer of bulk goods from screw conveyors opera.ting 
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with large, rapid flows of material, for instance 
150 tonnes/h or more •. · 

One object of the present invention therefore is to 
provide an apparatus for efficient transfer of bulk goods 

f from the discharge end of such screw conveyors to a sup-
plying position in a pneumatic conveyor. Another object 
is to facilitate the transfer of bulk goods from a screw 
conveyor to a pneumatic conveyor without the air pressure 
in the pneumatic conveyor affecting the conveying opera-

10 tion of the screw conveyor. Still another object of the 
invention is to provide an apparatus which permits a 
great freedom of choice in respect of the screw conveyor 
orientation in space, i.e. it can be arranged in an 
optional position, for instance, horizontal, inclined or 

15 vertical, without the transferring efficiency deteriorat­
ing. A further object of the invention is to provide an 
apparatus which makes it possible to transfer more bulk 
goods per given volume of the cellular feeder. 

These and other objects of the invention are achiev-
20 ed if the apparatus is designed as stated in claim 1 . The 

subclaims·define particularly preferred embodiments. 
To sum up, the invention thus resides. in an appara­

tus which serves to transfer bulk goods from a screw con­
veyor to a pneumatic conveyor. This apparatus comprises 

25 a cellular feeder. The shafts of the cellular feeder and 
the screw conveyor are preferably substantially parallel. 
The outlet of the screw conveyor is designed as a longi­
tUdinal slot formed in the casing of the sc~ew conveyor 
and being of an axial length which is at least twice the 

30 pitch of the conveyor screw, and is connected to the 
inlet port of the cellular feeder for throwing out and 
discharging the goods substantially radially. The outlet 
of the cellular feeder is arranged at an angular distance 
from the inlet port of the cellular feed~r and is design-

35 ed for discharging the goods substantially axially and 
is connected with or forms an inlet in the pneumati.c con­
veyor. 
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Accoillding to the invention,>an excellent filling 

ratio of· the cellular feeder is obtained even when its 

shaft extends substantially vertically. A further great 

advantage is that by using the throwing action, the appa-

5 ratus permits transfer of a larger bulk goods quantity 

per given volume of the cells of the cellular feeder 

since the-filling ratio of the cellular feeder will be 

higher and the goods supplying speed will also be higher. 

One more advantage is that owing to the increased trans-

10 fer speed and capacity, the apparatus can be made small 

and compact, even if large quantities of material are 

involved. 

A few embodiments of an apparatus according to the 

invention.will.. now be described in more detail with refe-

15 rence to the accompanying drawings. Fig. 1 is a partly 

sectional view of an apparatus according to the present 

invention. Fig. 2 is a sectional view along line II-II 

in Fig. 1. Fig. 3 is a sectional view corresponding to 

Fig. 1, of another embodiment of the inventive apparatus. 

20 Fig. 4 is a sectional view along line IV-IV in Fig. 3. 

Fig. 3 is a sectional view along line V-V in Fig. 3. 

Fig. 6 is a view along line VI-VI in Fig. 3. Fig. 7 is a 

schematic end view of a further embodiment of the inven­

tion. Fig. 8 is a spread-out view of the contact lines 

25 between the cell-defining vanes and the circumferential 

surface of the cellular feeder and the relative positions 

of inlet and outlet and evacuation ducts. Figs 9-14 illu­

strate six successive instantaneous positions during a 

circular motion for "filling a cell in the embodiment 

30 according to Fig. 3. 

Fig. 1 illustrates the discharge end of _a screw con­

veyor 10 which comprises a feeding screw 11 and a casing 

12. The shaft of the feeding screw 11 is connected to a 

driving motor 13. The feeding screw is mounted to be 

35 rotated in the casing 12 while using the conventional 

technique. Adjacent the discharge end, an elongate, slot­

shaped outlet port 14 is formed in the casing 12. This 
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port is connected to an.inlet port 31 of the cellular 
feeder 20. 

In the embodiment illustrated, the outlet port 14 is 
of a length which cQrresponds to approximately 2.5 times 

5 the pitch of the. feeding screw, ther~by ensuring a com­
plete throwing-out of the bulk goods. In the embodiment 
illustrated, the outlet port or slot 14 is so wide as to 
occupy about one third of the circumference of the casing 
12. If the outlet. port is made narrower (i.e. occupies 

10 less than one third of the circum~erence of the casing), 
it may be necessary to increase the length of the outlet 

_port 14. 
One lateral edge of the inlet port 31 of the rotor 

chamber 21·of the cellular feeder 20 and one lateral edge 
15 of the outlet port 14 in the casing 12 are interconnected 

by a wall 24 which is arranged substantially tangentially 
relative to the screw. At the opposite lateral edge of 
the port 14 there is a similar wall 25 which is connected 
to the other lateral edge of the inlet port 31. At the 

20 top and at the bottom there are end walls, which close 
the rotor chamber 21 and the transition between the walls 
24 and 25. The rotor 22 is connected to a driving motor 
26. 

For discharging the goods from the cells of the 
25 cellular feeder 20, there is an air inlet duct 27 which 

opens into one end wall of the ce1iu1ar feeder at an 
angular distance from the inlet port 31 of the cellular 
feeder. Correspondingly, there is at the other end wall 
an outlet duct 28, which constitutes an inlet of the 

30 pneumatic conveyor or constitutes the inlet end thereof. 
The inventive apparatus is based on the idea that 

the goods discharged from the screw conveyor 10 should 
be thrown radially out of the screw conveyor and into the 
cells of the cel·lular feeder 20. This results in an eff i-

35 cient and rapid transfer of material, which increases the 
capacity of the transferring apparatus. To obtain a com­
plete discharge of the supplied go()dS, the extension of 

.. 
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the outlet·: pbrt 14 in the axial direction should corre-· 

spond to· at least twice the pitch of the flight of the 

feeding screw. In the embodiment shown, use is made of 

2.5-times this pitch. The axial extension may advanta-
: 

5 geously be still larger, for instance 3-4 times or even 

6 times the pitch of the feeding screw. The upper limit, 

however, is set merely from the practical point of view 

since too great an axial length entails an unnecessary 

increase of the length of the apparatus. 

10 To further ensure a complete discharge of goods, a 

centrifugal impeller 30 is, according to prior-art tech­

nique, attached to the shaft of the feeding screw 11 at 

the end of the screw flights. This centrifugal impeller 

30 thus throws any remaining goods into the cellular 

15 feeder 20. 
Figs 3-6 illustrate a·second embodiment of an appa­

ratus according to the present invention. This apparatus 

differs from the one in Figs 1 and 2 above all by the 

cells of the cellular feeder 20' being defined by means 

· 20 of vanes · 23' , which are inclined like the knives of a 

rotary mower. Correspondingly, the inlet 27' ~nd the out­

let 28' are angularly offset relative to one another, 

such that the air flow passes.between the inclined cell 

walls 23' defining an individual cell. According to the 

25 embodiment in Fig. 3, the direction of the air flow 

through_ the cellular· feeder 20' has, besides, been 

reversed. 
The reason for inclining the cell walls 23' relative 

·· · to the axial direction of the cellular feeder 20 is that, 

30 owing to this inclination, the cell walls will-act as a 

mower knife and, thus, reduce the stress and shocks in 

the cellular feeder when they pass the front and rear 

edge of the inlet port 31. 

Since an excess pressure prevails in the cell that 

35 is for the moment connected to the inlet duct 27 and the 

outlet duct 28, an excess pressure prevails in the cell 

also after discharge. If this excess pressure remains in 
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the cell when this is opened towards the inlet port 31,· 
the reduction of the pressure could result in a deterio­
ration of the transfer of material. To remedy this, the 
pressure in the emptied cell chamber can be reduced by 

5 letting this pass evacuation apertur~s 32 which are form­
ed in one or both end walls of the cellul~r feeder 20, 
for instance, as schematically illustrated in Fig. 7. 
Such a pressure reduction can be used in all the embo­
diments of the invention. In this.embodiment, the aper-

10 tures 32 are arranged along a radial line such that only 
one cell at a·time is relieved from press~re. 

Fig. 8 illustrates how the inclined cell-defining 
vanes 23' according to the embodiment in Figs 3-6 move 
along the circumferential surf ace of the cellular feeding 

15 chamber 21'. The rectangle 31 indicated by thick lines 
represents the inlet port 31' of the celluiar feeder 20'. 
The inclined lines in Fig. 8 represent the contact lines 
between the individual inclined vanes 23' and the circum­
ferential surface of the chamber 21'. Fig. 8 also shows 

20 an alternatiye way of reducing the excess pressure in an 
emptied cell by using a pressure relief opening 33. 

As shown in the Figure, two vanes 23', which between 
themselves define a cell, are located substantially com­
pletely within the inlet port 31 when passing this. It is 

25 also evident from Fig. 8 that the air inlet duct 27' and 
the air outlet duct 28' to the pneumatic conveyor are 
relatively offset, corresponding to the inclination of 
the vanes 23'. In addition, the outlet duct 28' has been 
expanded such that, in the final position, it should 

30 fully correspond to the space between two successive 
vanes 23'. The Figure also indicates a possibility of 
evacuating air through a wide pressure relief opening 33, 
which corresponds to the small pressure relief apertures 
32 in Fig. 7. 

35 Figs 9-14 show the relative positions of _the cell 
and the inlet port in six successive positions, which are 
displaced by 12° relative to each other. In this embodi-
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ment, the oeilular feeder rotatest·at such a speed that . 

the time interval between the position 0° in Fig. 9 and 

the position 60° in Fig. 14 is 0.25 s. It is thus appa­

rent from the Figures that in the initial filling··- posi-

5 tion (Fig. 10), a first cell Cl is c~mpletely. filled 

while the filling of a subsequent cell C2 is initiated. 

In the position illustrated in Fig. 14, the filling pro­

. cedure for an individual cell is completed, and this cor­

responds to a cell position according to the inlet port 

10 31 as indicated by full thick lines in Fig. 8. 

In the embodiments illustrated, use is made of only 

six cells in the cellular feeder 20, 20'. When operating 

with high material supplying speeds, it may be advanta­

geous to have a still larger number of cells. The effect 

15 of the material being thrown out of the screw conveyor 

into the cel.l.ul.ar feeder provides precisel.y this possi­

bil.i ty of high material. conveying speeds. This has not 

been possibl.e in prior-art transferring apparatus. An 

increase of the number of cells al.so confers the advan-

20 tage that the number of seal.ing surf aces between the cell 

that is just being emptied, and the cel.l. that is just 

being filled, becomes greater, thus increasing the tight­

ness. 
In the embodiments shown, the shafts of the screw 

25 .conveyor and the cell.til.ar feeder are arranged .. in paral.l.el 

w~th·each other, which is the preferred embodiment. With­

in.,_. the scope of the invention, the shafts may, however, 

make an angle with each other or even be swingable rela­

tive to each other. In such cases, a transition is formed 

30 between the outlet port from the screw conveyor and the 

inl.et port to the cel.lular feeder in the form of a hop­

per. If a possibility of swingi.ng is desired, a parting 

plane and a sealing device can be formed iri the transi­

tion housing between these two ports. To this end,· use 

35 can be made of an apparatus as disclosed in SE-B-406, 070. 

When using such an apparatus, it may be convenient to 

decrease the length of the cell.ular feeder and increase 
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the diameter thereof and increase .. the number of cells to 
make it possible to handle large flows of material. 

In the shown embodiments of the invention, the inlet 
31 and the outlet 28 have been arranged approximately 

5 diametrically opposite each other. I~ order to increase 
the number of sealing surf aces between the outlet 28 and 
the inlet 31 and, thus, reduce the risk of compressed air 
leaking between the pneumatic conveyor and the inlet of 
the cellular feeder, it is also possible (in addition to 

10 the above-mentioned measure of using pressure relief 
apertures and openings) to angularly displace the outlet 
28 clockwise in respect of, for instance, Fig. 2, how-
ever, while ensuring that at least one filled cell in the ( 
cellular feeder is positioned between the inlet 31 and 

15 the outlet 28. In fact, it has been found that the filled 
cells make a reliable seal between the higp-pressure side 
(outlet 28.) and the low-pressure side (inlet 31) in the 
cellular feeder. This reliable seal is assumed to be 
caused by the bulk goods being thrown into the cells 

20 and therefore being compacted therein or, in any case, 
obtaining a sufficient capability to act as sealing mate­
rial. 

25· 

30 

As a special embodiment, i_t may be mentioned that 
tests have been carried out with a transferring apparatus 
designed according to Figs 3-6. In this case, each outlet 
~. was of a length of 680 mm in the axial direction of 
• feeding screw. The width of the port was 205 mm, and 
~ pitch of the feeding screw was 200 mm and the outer· 

·· - di.ameter 246 mm. The inner diameter of the tube was 
260 mm. When this apparatus was used to transfer kaolin 
from the screw conveyor to the pneumatic conveyor and was 
operated at the speed of 650 rpm, it was established that 
the kaolin material was transferred over the entire axial 
length of the outlet port. The material transferring 

35 speed was 120 tonnes/h, and· the cells of the cellular 
feeder were filled completely with the bulk goods. 
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CLAIMS 

1. An apparatus for transferring bulk goods between 
, 

5 a supplying conveyor (10) formed as a screw conveyor, and 

a discharging conveyor (28) formed as a pneumatic con­

veyor through a transition housing (20), said transition 

housing (20) being formed as a cellular feeder (20), 

which comprises a cylindrical rotor chamber (21) having 

10 a circumferential wall and end walls, and a rotor (22) 

axially arranged.in the rotor chamber and having project­

ing, cell-defining vanes (23), said screw conveyor (10) 

having a casing (12) and, formed therein, an outlet port 

(14) communicating with an inlet port (31) in the circum-

15 ferential surface of the rotor chamber (21) for substan­

tially radial feeding of goods into the cellular feeder 

(20), said cellular feeder (20) having, at an angular 

distance from the inlet port (31), an outlet (28) for 

substantially axial discharge of the goods from the cel-

20 lular feeder to the pneumatic conveyor ( 28), c h a r -

a c t e r i s e d in that the longitudinal outlet port 

(14) of the screw conveyor (10) in the casing (12) is of 

a length in the axial direction of the screw feeder that 

is at least twice the pitch of the feeding screw (11) in 

25 the area of the port, thereby permitting goods transfer 

by throwing action. 

2. The apparatus as claimed in claim 1, c h a r -

a· c t e r i s e d in that the cellular feeder ( 20) and 

the screw conveyor (10) are substantially parallel. 

30 3. The apparatus as claimed in claim 1 or 2, 

ch a r act eris e d in that the outlet port (14) 

in the casing (12) of the screw conveyor (10) is slot­

shaped. 
4. The apparatus as claimed in ~~ai~ 1, 2 or 3, 

35 c h a r a c t e r i s e d in that a centrifugal impeller 

(30) is arranged on the feeding screw (11) of the screw 

conveyor (10) on the same level as the outlet port (31) 
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for providing a final discharge of goods from the screw. 
conveyor (10) to the cellular feeder (20). 

5. The apparatus as claimed in any one of claims 

1-4, c h a r a c t e r i s e d in that the cell-defining 
5 vanes ( 23) of the cellular feeder ( 2b) are arranged heli­

cally relative to the shaft of the rotor (22). 
6. The apparatus as claimed in claim 5, c ha r -

a c t e r i s e d in that the pitch of the cell-defining 
vanes (23) is such that two successive vanes (23) are 

10 located substantially entirely within the inlet port (31) 
of the cellular feeder (20) while passing said port. 

7. The apparatus as claimed in any one of claims 
1-6, ch a r act.eris e d in that the cellular 
feeder (20) comprises at least one pressure relief aper-

15 ture or opening ( 32, 33) for reducing the air pressure in 
emptied cells in a position before the inlet port (31) to 
the rotor chamber (21) of the cellular feeder. 

8. The apparatus as claimed in any one of claims 
1-7, ch a r a c t e r i s e d in that the length of the 

20 outlet port in th~ axial direction of the feeding screw 
is 6 times the pitch of the feeding screw at most. 

9. The apparatus as claimed in any one of claims 
1-8, ch a r a c t e r i s e d in that the length of the 

outlet port in the axial direction of the feeding screw 
25 is 2-6 times the pitch of the feeding screw. 


