1 — 2089754 "DEVI CE AT SUCTI ON CONVEYORS FOR CONTI NUOUS TRANSPORT
OF DEBRI S The present invention relates to conveyor arrangenments for the
®Font T nuous trahsport of debris, in which a suction punp is provided to .
generate-a partial vacuumin a filter container in order to 5 transportg .
debris thereto on a current of air and in which the filter container -'
contains a:filter through which the air is passed to the pW??@’M‘a zone

in which the debris is deposited by the hir current:and from which the
debris is-discharged. 10 According to the present invention there is
prOV|ded a conveyor arrangenent for the continuous transport of debris,
conprising a filtegr cont C I n ter d suction pu
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conveyor tube, thence througnr QR BL3i o the punp, the debris
being carried.into- hﬁk filter contalner a & go ve or. tube by the air
current and fed fromth®TERE: HHY ?mﬁl%ansge eSuib@ CH ¥4 %i scharge zone
of the contai narranigemérmishafigge thmec @t i nbausngranspotiriteof aedrd gij schar ge

devi ce havi ng Lnl.et. connecgted to recelv [ r.o id.outlet, said

di schar ge devi 3@ 5‘3‘&6‘:’1 4 #d",caqtt‘socq Mﬁngiyﬁrgﬁi%ﬁgf‘&t.3‘#?‘?‘”8&& & end a

cl osure which parfiiadedacuum emgaagelfmhtew’ conthénent liat ovdem t® to seal the
openi ng 25gin d S ny@yqs I g a feed

“screw for eed%r}a% Oﬁrlltgrl#erﬂﬁn@ Pé‘fo ?‘gr cgkfgﬂeﬁgr \S?o%t herag.‘ctJ r{] of the

screw conveyor W\Mltcﬂil uver ifdi lrar f@rttaaxroenncentaenal asdiid t&wayt hinaargh he

outl et openi ngyhqaimhd i 01 A5 5¥s {&d Cfo 2BAe! ButbSTrom a zone in

\~/ whzch the debris is deposited by the air current and
_ from which the debris is-discharged.
10 According to the present invention there is

- provided a conveyor arrangement for the continuous
‘transport of debris, comprising a filter container
containing a filter device, a suction pump arranged to
create an air current into the container through a

15 conveyor tube, thence through the filter device to the
pump, the debris being carried into the filter
container aiong the conveyor tube'by'the air current
and fed from the outlet of the conveyor tube into a
discharge zone of the container said discharge zone

, 20 having an outlet, and a discharge device hav1ng an
-/ _ . inlet connected to receive debris from said outlet,
' said dlscharge dev1ce comprxslng a screw conveyor
hav1ng at its outlet end a closure which is biased 1nto
- engagement with the outlet openlng to seal the opening

25 in an air-tight manner, and said screw conveyor
including a feed screw for feeding debris from the

- filter container to the outlet of the screw conveyor _
with sufficient force to move the closure away from the
outlet opening against the biasing force and to dis-

.30 charge the debris through said outlet, said conveyor
arrangement further comprising a float switch device
responsive to the level of the debris in the container,



30 charge the debris through said outlet, said conveyor, arrangenent

further conprising a floa.t switch device responsive to the |evel of thei;f
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debrg=s, i n the contai ner., -2- and a val ve operable by the float .switch¥
deWQﬁ%to relieve the partial vacuumin the filter container when said
| evelT"i s above a predetermned level, and a tine relay operating to ° :
initiate closing of the valve 5 again after a predetermned interval so =
as to re- establish the transport of debris to the filter container. The
i nvention will now be described in nore detail with reference by way of
exanpl e to the acconpanying 10 drawi ngs, which illustrates
di agrammatically a conveyor arrangement &cCording to the invention. The
pl ant shown in the drawing conprises a filter container 1 (a so-called
l.ow pressure vessel) with a replaceable filter device 2 of conventi onal
type. At 15 angdta wadee openabd g iby etheofil agteswi tich dewiag ekbto a punp
4 via a condu d h éywﬁ d t a conveyor
tube 5 for det?ﬁzqure%@ abl 1(%4 ?R tﬁE waﬂgﬁ;éiﬁgiﬁﬂér
cenent nateriwhen s@igd Jewel n% ajjove s2 zeredegenmrx@teél dewe b, za:nd avacuum
inthe filter¢gpg ?éFH q, r Cigh tn ong t he
conveyor _tube g anglerl%éyk Stll sg)%n{sﬂg}:?ggeauéggqsg tttb ‘ﬁ% air
current $o0 a a8Binsafder @(ﬂﬁﬂﬂQiﬁﬁﬂﬂﬁﬁ thétﬁrﬂﬁérﬁﬂnﬁ%uﬁQHFQT(arrow R)
while the aireggabQWsh) the %ansme&ftawwb e thiel tfar i ce 2, whi ch
prevents the
contaxner.
~ The 1nventxon wzll now be descrxbed in more detail
with reference by way of example to the accompanying
10 drawlngs._whxch 1llustrates dxagrammatlcally a
_conveyor arrangement accordxng to ‘the 1nvent10n.
The plant shown in the drawlng comprises a filter
_contaxner 1 (a so-called low-pressure vessel) with a
replaceable filter device 2 of conventional type. At °
15 its upper end the filter container 1 is connected to
a pump 4 via a condult 3 and adjacent the lower end of
the container is a conveyor tube 5 for debris, prefer-
ably in the form of powder or granules, e.g. cement
material. The pump 4 is of a size to generate such a
20 - vacuum in the filter container 1 that a powerful air _
' current is obtained along the conveyor tube 5 and the </

debris is transported along said tube by the air
current to a debris zone 6 down below in the filter
~ container 1 (arrow R) while the air (arrow L) is
25 passed through the filter device 2, which prevents the
debris from flowing into the:pump 4. The debris
'_ zone 6 beneath the filter device 2 has a decreasing
~ cross-section in a downward direction and towards an
outlet 17 which communlcates with a d15charg1ng
.30 device 7 below. This dev1ce is desxgned as a- screw



tebris fromflowing into the.punp 4. The debris zone 6 beneath the filter
device 2 has a decreasing cross-section in a downward direction and towards
#n outlet 17 which comunicates with a discharging 30 device 7 bel ow.-=
This device is designed as a screw -3- conveyor conprising a cylindrt
tube 8 w-th a feed screw 9 driven by a aogor 10. Qutl et 17 opens to tube
8. The outer dianmeter of the feed screw 9.is preferably only a few
mllinetres |less than the inner 5 di aneter of the tube 8 and the notor
operates the. feed screw 9 such that it rotates with a speed of rotation
substantially nore than 100 rpm preferably 800-1200 rpm whereby the feed

screw 9 attai.ns coymyurescompref§ Bfd -a l0ylindrical ThBeoBt Wethlh legldhe tube
8 is sealed in an air- t!g.hvteé‘ nner b
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axis 14 above thmbeuld 8 iThe cutppordishetieruoé the Fhedcsprd® 9sis
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13 and/ or 5t he t dianttery dfe fheviulee 8ianhdsthéi mgtorngpefatessitben.) if
feed scrow o nades s\ "W SAAE) £ noETLPRDwIER o speed of yanet o
of the tube 8 am®tiatinm \substantial by anoneghhapet@d rpm,.serefiemaply
discharge the deyjgs Zd0°Pom'e witdefy RE PUER 8chOWCS attains a
compressor effect.

10 , The outlet 11 of the tube 8 is sealed in an-air-

K~/ tight manner by means of a sealing'device 12. This
device preferably comprises a cap 13, which is pivotally
suspended about an axis 14 above the tube 8 in a '

: suppori structure 15. The cap 13 is preferably suspended
15 - with its centre of gravity so bositioned that the cap
automatically returns to the position closing the tube_8.
The cap 13 and/or the tube 8 may be provided with
sealing rings (not shown) if this is necessary for
obtaining sufficient sealing. ' '
20 Since the feed screw 9 has a slightly smaller
- outer diameter than the inner diameter of the tube 8
and is driven to rotate at high speed, the screw may
discharge the debris from the zone 6 with such a force
that the debris pushes the cap 13 out of its sealing
25 position. Furthermore, the feed screw feeds such
large amounts of debris that the tube 8 is sealed
beyond the cap 13, i.e. the discharging device 7 is
sealed by means of the debris even if the cap 13 is
open, which means that the discharging device forms a
30 ‘valve device permitting discharge of debris from the
filter container 1 without affecting the vacuum
‘therein. = o

f Ling device 12.  Thi
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that the debris pushes the cap 13 out of its sealing 25 posi tion.
Furthernmore, the feed screw feeds such | arge ambunts of debris that the . -
tube_8 is seal ed beyond the cap 13, i.e. the discharging device 7 js sealed %
by s of the..debris even if the cap 13 is open, which neans that sthe .
dis -gi ng device forns a 30 val ve glevice permtting di scharge of

debris fromthe filter container I without affecting the vacuumtherein

4 In order to assist the passage of the debris through the zone 6 the

conveyor tube may have i rected end 8 of the
conveyor tube 5, RQ 85?@&% ﬁﬁlﬁﬁb&?a%?ﬁﬁagsmg §}’Fh§'e §tliSet 17. 5
The size of tbbrdughhanhgl z@ ke \G cthe nceondy ont t obe wnaly hh@ﬁr Qt @OWnS-peed i's
so selected t S r ffec rew has

capacity thatp?hg?s p i‘ ct,%fq %ﬁ{nge)rpe%sﬁ{)%f L%tégetggreigf'lvfe&? "wi £ri S,
whi ch insteadthe dutdh&r@édtmetﬁubemﬁﬂximgetamardsa$heheu¢db¢i§7is fed to

the contginer 1. t@&%é”%* q?éfﬁf%?ﬂgﬁgliga&eQQER Eo%%Q$g3§o very

hi gh feedlng ca€a0| thout t Iter d
The filter cwhthi &8e IQ&&ﬁy m&#eﬂflimﬁosﬁﬁleﬁti tbﬂtcdﬁﬁpaﬁm idpea valve

20 such that éémpre%@@rV@f‘f%c%oertﬁhé fsém«%@g@utﬁ hheab'actﬁ ¢l ner 1

rises because, of % lllt owns or for ot her reasons, above predeterm ned

| evel . By obBAi tee &&“ﬁ?%ﬂ?rthnﬂqgﬁnﬁﬁﬁ|he€ﬂﬁeffﬂﬂéﬁdcyﬂ¢§|ner i s
relieved and g§8prisanwpdich dfinsdedud sid hei eéwacgegest thehgakleodtatew tch

10 as the debris is fed to the container 1. .In this way
it is ensured that the plant reaches a very high
feeding_capacity without the risk of damaging the o/
filter device 2. The filter container 1 also-has a
float switch 19 for controlling a valve 20 such that

15  the valve opens if the debris in the filter container 1
rises because of shutdowns or for other reasons, above
a predetermined level. By opening the valve 20, the
vacuum in the filter container is relieved and the
transport of debris thereto ceases. The float switch

20 19 and valve 20 co-operate with a time relay:21
regulating the valve 20 to close again after a pre-
determined time interval so that the vacuum in the
filter container 1 is regenerated and the transport of

. debris to the filter container 1 re-established.

25 The plant described and illustrated in the drawing
may of course vary with regard te the number of
components and their design and position. Thus, the
plant may comprise more than one pump device, filter
device, feeding device and discharging device. - This.

30 may comprise more than one screw and sealing device of
another type than a cap.. The form of the apparatus
is, in other words, not limited to the embodiment
shown but may vary within the 'scope of the claims.



7
20 _. 19 and valve 20 co-operate with a time relay 21 regul ati.ng the val ve
20 40 close again after a pre- determned time interval so that the vacuum
I n the filter container 1 is regenerated and the transport of debri 0 /kshe
filter container 1 re-established. 25 The pl ant describedéﬁﬁﬁ?f’
illustrated in the drawi ng may of course vary with regard to the n r- of
conponents.and their design and position. Thus, the plant nay conprise nore

t han one punp device, filter device, feeding device and discharging device.

This 30 nmay conprise nore than one (G and seal i ng devi ce of another
type than a cap.. The formof the appareatts-is, in other words, not limted
to the enbodi ment shown but may vary within the scope of the clains. -5-
CLAIMS 1. B, CONVeROE oAk eFA9CTBMa nigeimelnte FNtiHIoMSnE { AReper t Of

debris,-conprising a filter container containing a filter device,  a suction
5 ¥ deb

punp arranged tH3@sRaArE 8 rddrr ERMPIMHSE the coht B Met0R hd bAGR a 5
conveyor tube,céhtacaihlraugh lttke delviiere davisuectiod pumyn@rrihgedebris
being carried hnto thf filter, _caontainer .al.ong.the conveyor {ube b% the air
current and fetPfFbRftRedBulltEt CHf TER &8ﬁ§b&&@t€ﬂﬁaq & AU e zone

of the cdhtainemnﬁayqrdtsbbgrgaenanetheougﬂnhhemft&menndeﬂicanﬂoathg
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outlet, said diSCharde devicé co a screw cohveyor having at its
outlet end a ctostaéneni ahong Bhesegnveyor tube by the air current

and fed from the outlet of the conveyor tube into a
discharge zone of the container said discharge zone

W 10 having an outlet, and a discharge device having an
inlet connected to receive debris from said outlet,
said discharge device comprising a screw conveyor
having at its outlet end a closure which is biased
into engagement with the outlet opening to seal the

:15 opening in an air-tight manner, and said screw
conveyor including a feed screw for feeding debris
from the filter container to the outlet of the screw
conveyor with sufficient force fo move the closure
-away from the outlet opening against the biasing

20 force and to discharge the debris through said outlet,
said conveyor arrangement further comprising a float
switch device responsive to the level of the debris in
the container, and a valve operable by the float switch
device to relieve the partial vacuum in the filter

25  container when said level is above a predetermined.
level, and a time relay operating to initiate closing
of the valve again after a predetermined time interval
soO as to re-establish the transport of debris to the
filter container.

_—

W



. : BN
into engagenent with the outlet opening to seal the 15 . .opening in an .
air-tight manner, and said screw conveyor including a feed screw for \,5- TR
" feed} debris fromthe filter container to the outlet of the sScrew -
con@- with sufficient force to nove the closure away fromthe out et

open agai nst the biasing 20 forcedand to dlscharge t he debris through
said outlet, said conveyor arrangenent further conprising a float Switch
devi ce responsive to the level of the debris in the container, and a valve .-
operable by the float switch device to relieve the partial vacuumin the
filter 25 contai ner when said level is above a predeternined | evel , and
atinme relay oEeratin% to initiate closi néjg th ﬁ ga ve agai.n.af ter -a

predet ermi ned e i nPeCPAVEYO Al TANILNERLLRFERTHRRI EAnSPEAM df debri s

t? t he. flkLef Wﬁ@?ﬁuhemhe ouﬂ%fﬁaend of\tMGveynvegoraMgbegmacesgordhng to
claiml erein t o] o] copy ces towards the

outlet of the Hpgéﬁgrsggthfoﬁé’ of h&‘%o%bi%@hé# gﬂb fent ‘as claimed in
c.laiml 5 3.or cl@ mdhwdyunﬂarn&ngémﬁmusasemﬂammadesnacla1ﬂpded in the

range 890 to 1%90cﬁ%1m 2 wherein the feed screw rotates at a speed’

in the range 800 to 1200 rpm.
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