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[err] Description The present invention relates to inprovements in bucket
5 used for the gentle transport of loose nmaterials -

nd' iIR:BAEER E3P con- egrned with the systens that allow for continuous

tescrngont pagsd 1008 KB} & al into the carrying bucket wihi 13 ed
g .

A cihbput : dasvdge’ t I0d1EY Ol
The present invention relates to improvements in
-bucket elevator conveyor systems used for the gentle
transport "of loose materials and is particularly
- concerned with the systems that allow for continuous
feeding of the loose material into the carrying bucket
without spillage and without damage thereto.
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Bucket elevator conveyor systems are known in
which buckets, in spaced apart relationship, are
rotatably supported between two chains that enables
them to negotiate corners on a path in one plane, the
buckets being arranged to be inverted at a desired
discharge station. In order to achieve continuous

\; filling of the buckets, necessary for efficient
operation of the system, the chains, in one type of
system, have to be collapsed in order to bring the
buckets close together and minimise spillage, adequate
chain control to produce this effect is difficult to
achieve.

Elevators of this type are used for handling a
very wide range of materials that are required to be
handled gently during production and/or packaging to
avoid damage. Such materials include, for example,
peanuts, confectionery, milk powder, tile dust, carbon
black, preciou.s metal powders, cereals, pasta,
chocolate, semi-liguids and delicate or volatile
materials.

We have now devised a bucket elevator conveyor
system which overcomes the problems associated with
known systems such as those described above. In our
system there is provided a body housing a track to
route at least one chain-through an endless circuit, a
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Bucket elevator conveyor systens are known in which buckeLsT i n_spaced ‘L”

apart ‘rel ationship, are rotata- bly supported hgg chalns t hat
enabl es themto negotiate corners on a path in Bbckets bei ng 4
arranged to be inverted at a desired discharge Hﬂﬂi rder to

achi eve continuous filling of the buckets, nece I ent

operation of the system the chalns i n ong type of systen1 have to be Py

col | apsed in
means for drlvzng the - chain - an& buckets pivotally

mounted thereon fofﬁmovement‘therethh, the said chain
comprising-a- multiplicity of links connected together
by pins- pivoting- in- elongated holes-- such’ that the
length of:a section of the -c_.‘q_»_éin _f.__;‘,-;;;z::xea‘:se's when in
- tension compared with its length when in cempression,
means being provided to cause a said section of the
chain to be in compression at one part of the circuit
where materiazls can be continuously loaded (a loading
station). The spacing of the buckets is such that when
the chain is in this section it is in compression and
the buckets are in contact one with another. When the
buckets traverse the ﬁpper sections of the circuit the
chain is in tension and the buckets can be rotated
through 360° about -the pivotal mountings to discharge
* their contents at any given part of the circuit, e.g. a
discharge station, without colliding with each other.

Preferably the buckets are pivotally suspended
between two chains.

Preferably also means are provided for ensuring
that when a said section of the chain is in compression
it adopts a relatively stiff state. Suitable means for
achieving this  effect may comprise guide elements
surrounding the track on three sides and/or,
preferably, adjacent links being provided with
interlocking portions that engage when the chain is in
compression to reduce the tendency of the chain to
buckle and causing it to become rigid in the plane of

movement.

The driving means may compriseé one or more
sprockets driven by an electric motor; .the means for
bringing a section of the chain into compression at a
loading station may comprise a pair of spiockets
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or der tQ bri n‘é’f"h‘e buckets cl ose together and m nimse spill age. ﬂalc(é'l:ﬂ?é’(gzl”
chain.control to produce t hi s effect is difficult to achieve. A bucket

eIeVator .syst em of t e afl type is described in EP-A-0212858 in
whi ch the buckets ar nging links that enable themto pass
round a bend of great the chaln wher eby touchrng buckets

separ at e/ﬁand remain hor| zont aI

_rotatably mounted at either end of the said loading
" station and spaced at a distance apart equivalent to

the compressed length of the chain .in that section.
. The chain drive should be on the entry side of the said

section and may compr:.se the appropriate one of said
.. -sprockets.

One embodiment of the invention will now be
described with reference to the accompanying drawings
in which:- '

Figqure 1 is a diagrammatic side view of a bucket
elevator conveyor system according to. the present
invention;

Figure 2 is a diagrammatic view of the loading
station of the circuit of Figure 1; and

Figqure 3 is an exploded - diagrammatic
illustration of a chain and bucket assembly for
use with the system of Figures 1 and 2.

‘Referring to 'the drawings, a - bucket elevator
system of the present invention comprises an outer
framework generally indicated at 1 having a horizontal
first section la at' one level, a vertical section 1lb
and a second horizontal section lc at the second higher
level. The said framework houses a circuit of parallel
flexible chains 2 consisting of chain 1links 12 having
- slotted pivot locations 25 and joined by pivot pins 11
(see Figure 3). The chains move through a loading
station 14, in frame section la, along a U-shaped
guide 35 and in a substantially horizontal path, a
vertical section 1lb and a discharge station 20 in frame
section 1l¢, in which the chains are again substantially
horizontal and at a higher level.



preanbl e of"c’l"h'l"F'ﬁ‘l is based on this prior art. Elevators of 't"l'ﬂ’é'"f‘W)‘é"é?e
used for handl Ing a very wide range of materials that are required to be:
hand| edTigesn aﬂ&ﬂkﬁawmductlon and/ or packaging . to avoid damage. Such

naterial exanpl e, peanuts, confectigpnery, mlk powder, tild
dust, ca !I'!ﬁ - cious netal powders,: cé‘r.?al_s,-- pasta, chocol at e,

sem - I|qU| cate or volatile ngterlals

~ The chains are driven by a. paJ.r of sprockets 6,

: located :.mmed:.ately before ‘the load:.ngé" stat:.on 14, and

. an . -electric " motor '15 . coupled ~to. - sprockets 6 .by
chain 16. 'I'he cha:.ns are malntalned :Ln .engagement with
sprockets 6 by encapsulat:.ng shroud 13. . . From
sprocket 6 the chalns pass over a f:l.rst -pair of control
sprockets 8 pos:.t:l.oned after the load:l.ng station 14 and
are maintained - -in engagement therew:Lth by an

. encapsulating - ‘shroud 22. The cha:.ns then move upwardly
over guide sprockets '7 and thence hor:.zontally to pass
round a terminal sprocket 18 to move hor:.zontally in
the opposite- .d:.reo_t:l.on to a .dlscharge'_statlon 20. The
chains turn’ r_.ound a ._s,ec,_:ond-;péir' of guide sprockets 27

downwardly through 'ch'ain 'ghide 4 to a second pair of
control sprockets 37 and thence hor:.zontally back to

kY . - drive sprockets 6.

Terminal sprocket 18 is carried flor' free rotation
about shaft 18a journalled into bear:.ngs with sliding
~mounts and spring: loaded at 19 to apply a small tension
to the. extended cha:Ln c:chuJ.t.

Sprockets 6, 7, 8, 27 and 37 a_;re:ro__tatably carried
on common shafts 6a, 7a, 8a, -27a ,a_nd 37a respectively,
each shaft b'ein_g- joi;rna_ll_e_d into lf?_éa-ri_ngs -$ecured in
frame 1. The: sprockets haye_ the sa:ne number and pitch
of teeth in order that eéC_l.i forwards the chain at the
same speed. | '

Suspended between the chains are buckets 3 ‘carried
on. :anardly extend:.ng end portion lla of pivot pins 11
that engage in hollow sp:.gots 30 extending outwardly
from each = side oﬁ buckets 3.  Gears 21 are
non-rotatably secured to spigots 30 on one side of each
bucket. Alternatively the male pins can be on the
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W have, now devi sed. a- bucket el evat or conveyor system whi ch over CoNeE T

problens associ ated with known Systens such as those descri bed above. The

U

chains . and. .the: hollow spigots formed in the bucket
. trunnions: -

The parallel chains 2 are maintained at a constant
- distance apart by use of tie bars 10 which locate in
hollow ends llc of pivot pins 11 and are positioned
between any or all pairs of buckets.

To avoid spillage at the feeding station buckets 3
are provided with overlap member lips 23 located along
one side thereof and extending outwardly to extend over
an adjacent bucket side edge to provide cover for the
space between buckets when they are juxtaposed at the
locading station 14.

\ . The chain 1links 12 are formed with . V-shaped
portions 40 at one end that interlock with
complimentary shaped portions 41, formed in the
opposite end of an adjacent link, when the. chain is in
compression causing the links to lock into a rigid
section. When the chain is under tension portions 40
and 41 separate to allow articulation.

. Guide éprockets 8 and 37 are connected by chain 31
. passing over the snubs 32 and 33 located either side of
_ drive elements 24. on sprockets 8 and corresponding
elements 38 on sprockets 37 whereby sprockets 8 and 37
are caused to rotate at the same speed and maintain
correct rotation and correct closed or compressed chain

- pitch control throughout this section.

In setting up the conveyor system the relative
positions of drive sprockets 6 and contxol sprockets 8
are arranged such that the chain is in a closed rigig
and compressed state at the feed station 14 causing the
buckets 3 to lie in near touching relationship with the



vention co‘rrpr‘i"sewva track to route at |east one chain, corrprlrsmmg-lsawuzws

mul tiplicity

said chain f
stati on and
drive the sai

circuit i ncLu Q%éegéﬂﬁ% gSta- tion and buckets pivotally nmounted on the

of —Hnks—conmected together by pins, through an endl ess”

0T

- overlap portions 23 -.0of "one bucket extending over the
opposed edge of an adjacent bucket. To further control
the positioning of the buckets 3 in a horizontal

ystenlls chargcterlsed in that: pins pivot

. position at- the feed station 14, and to provide

-stability to the bubkets, a spring-loaded hollow
frame 24 contacts the §idg top edges of the buckets as
they pass through the feed station. '

In use, with the chains 2 ét_the feed station 14
in a compressed and rigid conditibﬁ, biickets 3 are
continuously filled'with fﬁe material to:be transferred
and drive sprocket 6 propels -the chain around- control
sprocket 8 'in;o the vertical section 1b- .of ‘frame 1.
Terminal sprocket 18 is carried 7bn bearings with
sliding mounts and spr1ng-loaded to apply a tension to
the ' chain  circuit other ‘than - the circuit chain
positioned between central sprockets 8 ‘and 37 as it
passes round sprocket 6. The chain -links slide into
the - extended state through "the upper: section of the
circuit allowing the buckets 3 to- swzng freely about
the support pivots 11b.. Buckets 3-_pass around the
upper sprockets: 7 -and 37 and the --té;minal sprocket 18
to the discharge poiht whe:é bucket gears 21 engage a
toothed rack'(not-'shqwn) '&h;ch"caﬁsgs the buckets to
-rotate - through- 360° hdurihé' which ‘rotation material
contained in the buckets is d;scharged Thereafter the
buckets contznue around the circuit back to the feed

. .station..

rewmith and to receive material at the |oad-
ial at the discharge sta- tion and neans to

o

i rig

in

N
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elongated holes formed in the links such that the length of a section of

the chain is greater_when in tension com pared with its Iength when in
conpressron nmeans are rovhgﬁg to cause a said section of the chain to be

i n conpressi or‘mmﬂmn ﬂ tation; the spacing of the buckets is such
t hat when the

ession adj acent edge portions of the buckets
are in Qegtact and when' t he chaln IS in ten®ion the buckets can be rotated

CLAIMS
1. A Dbucket. elevator conveyor system comprising a
track to route at least one chain (2) through an
endless circuit including a loading station (14) and
. discharge station (20); buckets (3) pivotally
" mounted {(1la, 30) on the said chain (2) for movement
therewith and to receive material at the loading
station {(14) and discharge material at the discharge
station (20) and means (6, 15, 16) to drive the said
chain (2), characterised in that:
(i) the said chain {2) comprises a multiplicity of
links (12) connected together by pins (11) pivoting in
elongated holes (25) formed in the said links such that
the length of a section of the chain (2) is greater
when in tension compared with its length when in
compression; :
{(ii) means (6, 8) are provided to cause a said section
of the chain to be in compression at the said loading
station (14);
{iii) the spacing of the said buckets (3) is such that
when the chain (2} is in compression adjacent edge
portions of the buckets {3) are in contact and when the
chain (2) is in tension the buckets (3) can be rotated
through 360° about the pivotal mountings (lla, 30).

2. A bucket elevator conveyor according to claim 1
wherein the buckets (3) are pivotally suspended between
two chains (2).

3. A bucket elevator conveyor according to claim 1 or
claim 2 including means (35, 40, 41) to cause the chain
to adopt a stiff state when in compression.

This Sheet Has Been Replaced
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through [ &7 4B%t the pi votal mountings. Preferably the budhe/ GBIBQIZIZY

pi vot al | y suspended—be—tween two chains. Preferably also neans are ° )
provi ded f when a said section of the chainis in '1
conpr essi ot’" lﬂﬁ"lﬂ;@wat ively stiff state. Suitable means for

achi eving tHhi sce onmpri se gui de el enents sur-. roundi ng the track

on three sides and/or, preferably ad- 8 a

4. A bucket elevator conveyor according to claim 3
wherein said means comprises gu:l.de elements (35)
- partially encapsulat:.ng the. sa:.d cha:.n (2) .

5. A bucket elevato___r conveyor 'acgordin'g to claim 3
wherein said means co:'npr'i'ses' interiockixig portions (40,
41) provided on adjacent links (12) for ‘engagement when
the chain (2) is in compression, wh:.ch portions reduce
the tendency of the cha:.ns to buckle in the plane of
movement. -

6. A bucket elevator conveyor according to any one of
the preceding claims wherein the means for- driving the
chain comprises a- sp_rocket (6) mex@;per powered by a
motor (15). | - u

7. A bucket elevator conveyor according to claim 6
wherein the means for ma:.nta:uung a section of the
chain in compress:.on comprises a pa:.r of sprockets
(6, 8) rotatably mounted at the entry and exit ends of
said section (14) and spaced apart at a distance
equivalent to the compressed length of the chain (2) in
that section; the ch_aizi drive means (6) being
positioned on the entry side of said section.

8. A bucket elevator conveyor according to claim 7
wherein the chain drive comprises ~the sprocket (6)
- mounted at the entry end of said section (14).

9. A bucket elevator conveyor according to claim 7 or
claim 8 . wherein a third control . ‘sprocket (37) is
rotatably mounted in the section of the chain circuit
approaching the said drive means (6) and is arranged to
rotate at the same speed as the sprocket (8) on the
exit side of the compressed chain section, all sa:.d_
sprockets (6, 8, 37) having the same number and- p:.tch

cen Reptaced
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jacent 1inks bei nB provi ded wrth—i nterl ocki ng portions that engage when the

chain.is'in co mmm e the tendency of the chain to buckle and
causnng it to b mﬁ’mﬂf ﬂe pl ane of novenent. The driving nmeans may
conprise one cr nor &. 'sprfockket's driven by an electric notor; the neans for
bringing a section of the chain into conpression at a | oadi ng station may
conpri se. a) pair of sprockets rot at - g

of teeth whereby the chain is forwarded at the same

speed by each said sprocket.

10. A bucket elevator conveyor wherein means (24) are
provided to stabiiise the buckets in a substantially

- horizontal position when passing through the compressed
section of the chain.

11. A bucket elevator conveyor according to claim 10
wherein said stabilising means comprises a
spring-loaded hollow frame member (24) dimensioned to
contact and bear down on the top edge of the buckets
during their passage through the said section.

Tr—
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abl y nmount ed at either end of the said I|oadi ng station and spaced at a
di sta‘nce apart equivalent to the com pressed length of the chain in that

secti on, . The chain -3- drive should be on the entry side of the said
section and . ) . 1/3 . :

This Sheet Has Been Relilaced
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may conprise ?’h’é"é‘ﬁ'ﬁ?’oprl ate one of said sprockets. One enbodi nent oT” f1

I nventionwill now be de- scribed with reference to the acconpanyi ng
drawi,ngs in which:- Figure 1 is a diagrammatic side view of a bucket

el evat or conveyor system according to the present in - Figure 2 is a
di agranmatic view of the |oading sta- éié
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tion of._the circurt of Figure 1; and Figure 3 is an expl oded dlgéféﬁ#atlc

illustration of a chain and bucket assenbly for use with the sys- tem of
Figures 1 and 2. Referring to the drawi ngs, a bucket elevator systemof the
present invention conprises an outer franewo nerally indicated at 1
havi ng a horizontal first section ia at one , a vertical section 1b
and a seg%nd hori -

T N

)

FIG.3
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The present invention relates to improvements in
bucket elevator conveyor systems used for the gentle
transport ‘of loose materials and is particularly
concerned with the systems that allow for centinuous
feeding of the loose material into the carrying bucket
without spillage and without damage thereto,

Bucket elevator conveyor systems are known in
which buckets, in spaced apart relationship, are
rotatably supported between +two chains that enables
them to negotiate corners on a path in one plane, the
buckets being arranged to be inverted at a desired
discharge station. In order to achieve continuous
filling of the buckets, necessary for efficient
operation of the system, the chains, -in one type of
system, have to be c¢ollapsed in order to bring the
buckets close together and minimise spillage, adequate
chain control to prodﬁce this effect is difficult to
achieve.

Elevators of this type are used for handling a
very wide range of materials that are reguired to be
handled gently during production and/or packaging to
avoid damage. Such materials dinclude, Ifor example,‘
peanuts, confectionery, milk powder, tile dust, carbkon
black, precious metal powders, cereals, pasta,
chocolate, semi-liquids and delicate or volatile
matexrials.

We have now devised a bucket elavator conveyor
system which overcomes the problems associated with
known systems such as those described above. In our
system there is provided a body housing a track to
route at least one chain.through an endless circuit, a

{17 R ——
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substarjtlalnk e&&rasg&ﬁk@fhac@@d at a higher level. The chains are driven by a

pai r -of spr cated i medi ately before the | oading station 14,
and an el e m coupl ed to sprockets 6 by chain 16. The chains are
mai nt ai ned I n e wi th sprock- ets 6 by an encapsul ati ng shroud 13.
From sprocket 6 the chains pass over a first pair of control sprockets 8
[err]

2

means for driving the chain and buckets pivotally
mounted thereon for movement therewith, the said chain
comprising a multiplicity of links connected togetherx
by pins pivoting- in-. elongated holes such that the
length of a section of the chain ingreases when in
tension compared with its length when in compression,
means being provided to cause a said section of the
chain to be in compression at one part of the circuit
where materials can be continucusly loaded (a loading
station). The spacing of the buckets is such that when
the chain is in this section it is in compression and
the buckets are in contact one with another. When the
buckets traverse the upper sections of the circuit the
chain is in tension and the buckets can be rotated
through 360° about the pivotal mountings to discharge
their contents at any given part of the circuit, e.g. a
discharge station, without colliding with each other,

Preferably the buckets are pivotally suspended
between two chains.

Preferably also means arxe provided for ensuring
that when a said section of the chain is in compression
it adopts a relatively stiff state. Suitable means for
achieving this effect. may comprise guide elements
surrounding the track on three sides and/ox,*
preferably, adjacent links Dbeing provided with
;nterlockzng portions that engage when the chain is in
compression to reduce the tendency of the chain to
buckle and causing it to become rigid in the plane of
novement.

The driving means may comprise one oI more
sprockets driven by an electric motor; the means for

bringing a section ©of the chain into compression at a
loading station may comprise a pair of sprockets

“This ¢ the replacement sheet
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-4 - positioned after the loading station 14 and are nmain- tained in
engagenent therew th_hy_an encapsul ati ng shroud 22. The chains then nove
upwardly over I-g,ls“ de sprockets 7 and thence horizontally to pass round a

R T

3

rotatably. mounted at either end of the said Joading
station - and spaced at a distance apart eguivalent +to
the compressed length of the chain in that section.
The chain drive should be on the entry side of the said
section and may c:;mprise the appropriate one of said
sprockets.

One embodiment of the invention will now be
described with reference to the accompanying drawings
in which:-~

Figure 1 is a diagrammatic side view of a bucket
elevator conveyor system according to the present
invention:

Figqure 2 is a diagrammatic view of the loading
station of the circuit of Figure 1; and

Figure 3 is an exploded diagrammatic
1llustration of a chain and bucket assembly for
use with the system of Figures 1 and 2.

Referring to the drawings, a bucket elevator,
system of the present invention comprises an outer
framework generally indicated at 1 having a horizontal
first section la at one level, a vertical section 1lb
and a second horizontal section lc at the second higher
level, The said framework houses a circuit of parallel
flexible chains 2 consisting of chain links 12 having
slotted pivet locations 25 and joined by pivot pins 1l
{see Figure 3}. Fhe chains move through a loading
station 14, in frame section la, along a U-shaped
guide 35 and in a substantially horizontal path, a
vertical section 1b and a discharge station 20 in frame
section 1l¢, in which the chains are again substantially
horizontal and at a higher level.

i
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m-nal sprocket 18 to nove horizontally in the opposite direction to a
,d| scharge station 20. The chains turn round a second pair of guide

rocketmshﬁdmmdl dgefhir ough chain guide 4 to a second pair of control
sprock e hori zontal ly back to drive sprockets 6. Term nal
sprocket 1 or free.rotation about shaft 18a journalled into
bearings w d| ng nounts and spring | oaded at 19 to apply a small

t ensi on 4

The chains are driven'by a pair of -sprockets &,
located immediately before the loading.station 14; and
an electric ' motor 13 coupled -to sprockets § by
chain 16. The chains.are maintained in engagement with
sprockets § by - an .encapsulating shroud 13. . From
sprocket § the chains pass over a first pair of control
sprockets 8 positioned after the lcoading station 14 and
are maintained in  engagement therewith by an
encapsulating shroud 22. The chains then move upwardly
over guide sprockets 7 and thence horizontally to pass
round a terminal sprocket 18 to move horizoatally in
the opposite direction to a discharge station 20. The
chains turn round a second pair of guide sprockets 27
downwardly through chain guide 4 to a second pair of
control sprockets 37 and thence horizontally back to
drive sprockets 6.

Terminal sprocket 18 is carried for free rotation
about shafi 1Ba journalled into bearings with sliding
mounts and spring lcaded at 1% to apply a small tension
tec the extended chain circuit,

Sprockets 6, 7, 8, 27 and 37 are rotatably carried
on common shafts 6a, 7a, 8a, 27a and 37a respecti:vely,
each shaft being jourralled into bearings secured in
frame 1. The sprockets have the same number and pitch
of teeth in orxrder that each Zforwards the chain at the
same speed.

Suspended between the chains are buckets 3 carried
on inwardly extending end portion lla of pivot pins 11
that engage in hollow spigots 30 extending outwardly
from gach side of buékets 3. Gears 21 are
non-rotatably secured to spigots 30 on one side of each
bucket. Alternatively the male pins can be on the

This is the replacement sheet
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to the extended chain circuit. Sprockets 6. 7. 8, 27 and 37 are rotatably
carried on TaRRAERNSRAL S, l6a .7a, 8a, 27a and 37a respectively, each shaft

" beirng j'our nal ' eﬂgs secured in frame 1. The sprockets have the
sanme nunber eeth in order that each forwards the chain at the
sanme speed. en the chains are buckets 3 car-

5

chains . and..the  hollow spigots formed in the bucket
trxunnions:

The parallel chains 2 are maintained at a constant
distance apart by use of tie bars 10 which locate in
hollow ends 1lc of pivot pins 11 and arxre positioned
between any or all pairs of buckets.,

To avoid spillage at the feeding station buckets 3
are provided with overlap member lips 23 located along
one side thereof and extending cutwardly to extend over
an adjacent bucket side edge to provide cover for the
space between buckets when they are juxtaposed at the
loading station 14.

The chain links 12 are formed with V-shaped
portions 40 at one end that interlock with
complimentary shaped portions 41, formed in  the
opposite end of an adjacent link, when the chain is in
compression causing the links to lock into a xigid
section., When the chain is under tension portions 40
and 41 separate to allow articulation.

Guide sprockets 8 and 37 are connected by chain 31
passing over the snubs 32 and 33 located either side of
drive elemaents 24 on sprockets 8 and corresponding
elements 38 on sprockets 37 whereby sprockets 8 and 37
are caused ¢o rotate at the same speed and maintain
correct rotation and correct closed or compressed chain
pitch control throughout this section,

In setting up the conveyor system the rxelative
positions of drive sprockets 6 and control sprockets 8
are arranged such that the chain is in a closed rigid
and compressed state at the feed station 14 causing the
buckets 3 to lie in near touching relationship with the

This is the replacement sheet
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ried on inwardly extending end portion 11 a of pivot pins 11 that engage in
hol | ow spi ggots 30 extendi ng- eutwardly fromeach side of buckets 3. Gears 21

are non-rot fSasthan Spl gots 30 on one side of each bucket. Alter-
natively the %e on the chains and the hol- | ow spigots forned
I n the bucket e parall el chains 2 are maintained at a constant
di stance apart by use e bars 10 which locate in hol -

§

overlap portions 23 of ona bucket extending over the
opposed edge of an adjacent bucket. To further control
the positioning of the buckets 3 in a horizontal
position at the feed station 14, and to provide
stability to the ©buckets, a spring~loaded hollow
frame 24 contacts the side top edges of the buckets as
they pass through the feed station.

In use, with the chains 2 at the feed station 14
in a <J&ompressed and rigid condition, biuckets 3 are
continuously filled with the material to be transferxred
and drive sprocket 6 propels the chain around contrel
sprocket 8 into the vertical section 1lb of frame 1.
Terminal sprocket 18 is carried on bearings with
sliding mounts and spring-loaded to apply a tension to
the chain circuit other than +the «circuit chain
positioned between central sprockets 8 and 37 as it
passes round sprocket 6. The chain links slide into
the extended state through the upper section of the
circuit allowing the buckets 3 to swing freely about
the support pivots 11b. Buckets 3 pass around the
upper sprockets 7 and 37 and the terminal sprocket 18
to the discharge point where bucket gears 21 engage a
toothed rack (not shown) which causes the buckets to
rotate through 360° during which rotation material
contained in the buckets is discharged. Thereafter the
buckets continue around the circuit back to the feed
station.

This is the replacement sheet
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| ow ends 11 c of pivot pins 1 1 and are positioned between any or all pairs
of hucket sThigghe folscehe at the feeding station buckets 3 are provided
with overl ag &3 | ocat ed al ong one side thereof and extending
outwardly t n adj acent bucket side edge to provide cover for

t he space between buckets when they are juxtaposed at the |oading station
14.

7

CLAIMS

1. A bucket. elevator conveyor system comprising a
track to route at least one chain {2} through an
endless circuit including a loading station {14) and
discharga station (20)7; buckets (3) pivotally
mounted (1la, 30) on the said chain (2) <for movement
therewith and tao receive matarial at the loading
station (14} and discharge matexial at the discharge
station (20) and means {6, 15, 16} to drxive the said
chain {2}, characterised in that:

(i) the said chain (2) comprises a multiplicity of
links {(12) connected together by pins (11). pivoting in
elongated holes (25) formed in the said links such that
the length of a section of the chain (2) is greater
when in tension compared with its length when in
compression;

(i) means (6, 8) are provided to cause a said section
of the chain to be in compression at the said loading
station (14); '

(1ii) the spacing of the said buckets (3) is such that
when the chain (2) 4is in compression adjacent edge
portions of the buckets (3) are in contact and when the
chain (2) is in tension the buckets (3) can be rotated _
through 360° about the pivotal mountings {11a, 30).

2. A bucket elevator conveyor according to claim 1
wherein the buckets (3} are pivotally suspended between
two chains (2}.

3. A bucket elavator conveyor according to claim 1 or
claim 2 including means (35, 40, 41) to cause the chain
to adopt a stiff state when in compression.

Ty L
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[er'r] [err] The chai I'a&las 12 are formed with V-shaped por- tions 40 at

one. end t'hatThs o conplinmentary shaped portions 41, fornmed in the
opposite end \ ‘“‘\ \ _

8

4. A bucket elevator conveyor according to claim 3
wherein said means comprises guide elements (35)
partially encapsulating the. said chain (2}.

‘5, A bucket elevator conveyor according to claim 3
wherein said means comprises interlocking portions (40,
41) provided on adjacent links (12) for engagement when
the chain (2} is in compression, which portions reduce
the tendency of the chains to buckle in the plane of

movement.

6. A bucket elevator conveyor according to any one of
the preceding claims wherein the means for: driving the
chain comprises a sprocket (6) member powered by a
motor (15).

7. A bucket elevator conveyor according to claim 6
wherein the means for maintaining a section of the
chain in comp;:ession comprises a pair of sprockets
(6§, 8) rotatably mounted at the entry and exit ends of
said section (14} and spaced apart at a distance
equivalent to the compressed length of the chain (2) in
that section; the chain drive means (6} being
positioned on the entry side of said section.

8. A bucket elevator conveyor accorxding to claim 7
wherein the chain drive comprises the sprocket (6)
mounted at the entry end of said section (14}.

9. A bucket elevator conveyor according to claim 7 or
claim 8 wherein a third control sprocket (37) is
rotatably mounted in the section of the chain circuit
approaching the said drive means (6) and is arranged to
rotate at the same speed as the sprocket (8) on the
exit side of the compressed chain section, all said
sprockets (6, 8, 37) having the same number and pitch

L LT ——
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adj acent |ink, when the chain is in conpression causing the links to |ock
.into a Klgld sect on n the chain is under tension portions 40 and 41
separate Ul ation. Quide sprockets 8 and 37 are connected by
chain 31 e snubs 32 and 33 |ocated either side of drive

el enent s 8 and correspondi ng el enents 38 on sprockets 37
wher eby sprockets 8 and

9

of teeth whereby the chain is forwarded at the same
speed by each said sprocket.

10, A bucket elevator conveyor wherein means (24) are
provided to stabiiise the buckets in a substantially
horizontal position when passing through the compressed
section of the chain.

11. A bucket elevator conveyor according to claim 10
vherein said stabilising means comprises a
spring-locaded hollow f£frame member (24) dimensioned to
contact and bear down on the top edge of the buckets
during their passage through the said section.

Hllllll Il IIIII I Il IIII This i the replacemant et
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37 are caused to rotate at the same speed and maintain correct rotation and

correct cI0$QO@&;§§ggﬁ ggh chain pitch control throughout this section.
In setting u systen1the rel ative posi- tions of drive
sprockets 6 ockets 8 are arranged such that the chain is in

a cl osed rig| ssed state at the feed station 14 causing the
buckets 3 to I|e |n near t ouchi ng reIaH&Pnshlp with the overlap por-

BUCKET ELEVATOR CONVEYORS
ABSTRACT

A bucket elevator conveyor comprises a frame housing (1)
incorporating a track to route a pair of parallel chains
(2) carrying buckets (3) pivotally mounted (lla, 30)
therebetween through an endless circuit including loading
{14) and discharge (20) stations. The chains consist of
links :¢(12) connected together by pins (11) pivoting in
elongated holes (25) such that the chains are shorter in
compression than when under tension, the enda of adjacent
links (12) including interengaging portions (40, 41) to
cause the chains to adopt a relatively stiff state when in
compression. The chains (2) are maintained under
compression in a section of track at the loading station
(14) by two pairs of sprockets (6, 8) positioned at the
entry and exit ends of the section and spaced apart to
maintain the chains under compression, the sprockets (6) at
the entry end being driven by an electric motor drive (15).
The spacing of the buckets (3) is such that when the chains
(2) are in compression at the loading station (14) the end
edge portions of adjacent buckets (3) are in contact, and
when the chain is under tension at the discharge station
(20) the buckets (3) can be rotated through 360° without
colliding.

FIGURE 1
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tlons 23 of one bucket extending over the opposed edge of an adjacent
bucket ; To further control the positioning of the buckets 3 in a horizontal
p05|t|on at the feed sta- tion 14, and to provide stability to the buckets,
a spring- |oaded hollow franme 24 contacts the side top edges of the buckets
as they pass through the feed station. In use, with the chains 2 at the
feed station 14 in a conpressed and rigid condition, buckets 3 are continu-

161
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ously filled wwth the material to be transferred and drive sprocket 6
propels the chain around control sprocket 8 into the vertical section 1 b
of frame 1. Ternminal sprocket 18 is carried on bearings with sliding nounts
and spring- |oaded to appty a tension to the chain circuit other than the
circuit chain positioned between central sprockets 8 and 37 as it passes
round sprocket 6. The chain |inks slideé nto the extended state through the
upper section '
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of the circuit allowi ng the buckets 3 to swing freely about the support
pivots_11 b. Buckets 3 pass around the upper [err] -6- sprockets 7 and
37 and the term nal sprocket 18 to the
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Description

The present invention relates to improvements in
bucket elevator conveyor systems used for the gentle
transport of loose materials and is particularly con-
cerned with the systems that allow for continuous feed-
ing of the loose material into the carrying bucket without
spillage and without damage thereto.

Bucket elevator conveyor systems are known in
which buckets, in spaced apart relationship, are rotata-
bly supported between two chains that enables them to
negotiate comers on a path in one plane, the buckets
being arranged to be inverted at a desired discharge sta-
tion. In order to achieve continuous filling of the buckets,
necessary for efficient operation of the system, the
chains. in one type of system, have to be collapsed in
order to bring the buckets close together and minimise
spillage, adequate chain control to produce this effect is
difficult to achieve.

A bucket elevator system of the aforementioned
type is described in EP-A-0212858 in which the buckets
are carried in swinging links that enable them to pass
round a bend of greater radius than the chain whereby
touching buckets separate and remain horizontal. The
preamble of claim 1 is based on this prior art.

Elevators of this type are used for handling a very
wide range of materials that are required to be handled
gently during production andfor packaging to avoid
damage. Such materials include, for example, peanuts,
confectionery, milk powder, tile dust, carbon black, pre-
cious metal powders, cereals, pasta, chocolate, semi-
liquids and delicate or volatile materials.

We have now devised a-Bucket elevator conveyor
system which overcomes the problems associated with
known systems such as those described above. The
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fefr] -7- Clains 1. A bucket el evator conveyor systemconprising a track to
.r.oute at |east one chain (2), conprising a multiplicity of links (12)
connected together by pins (11), through an endless circuit including a

| oadi ng

-2~

bucket elevator conveyor system according to the in-
vention comprises a track to route at least one chain,
comprising a multiplicity of links connected together by
pins, through an endiess circuit including a loading sta-

. tion and buckets pivotally mounted on the said chain for
movement therewith and to receive material at the load-
ing station and discharge material at the discharge sta-
tion and means to drive the said chain.

The system is characterised in that: pins pivot in
elongated holes tormed in the links such that the length
of a section of the chain is greater when in tension com-
pared with its length when in compression; means are
provided to cause a said section of the chain to be in
compression at the loading station; the spacing of the
buckets is such that when the chain is in compression
adjacent edge portions of the buckets are in contact and
when the chain is in tension the buckets can be rotated
through 360° about the pivotal mountings.

Preferably the buckets are pivotally suspended be-
tween two chains.

Preferably also means are provided for ensuring
that when a said section of the chain is in compression
it adopts a relatively stiff state. Suitable means for
achieving this effect may comprise guide elements sur-
rounding the track on three sides and/or, preferably, ad-
jacent links being provided with interlocking portions
that engage when the chain is in compression to reduce
the tendency of the chain to buckle and causing it to
become rigid in the plane of movement.

The driving means may comprise one cr more
sprockets driven by an electric motor; the means for
bringing a section of the chain into compression at a
loading station may comprise a pair of sprockets rotat-
ably mounted at either end of the said loading station
and spaced at a distance apart equivalent to the com-
pressed length of the chain in that section. The chain
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station (14) and buckets (3) pivotally nmounted (11la, 30) on the said chain
+(:2) for novenent therewith and to receive material at the |oading station
(14) and discharge material at the discharge station (20) and neans
(6,15,16) to drive the said chain (2), characterised in that: (i) pins (11)
pivot in elongated holes (25) fornmed in the said Iinks (12) such that the

| engt,h of a -3-

drive should be on the entry side of the said section and
may comprise the appropriate one of said sprockets.

One embodiment of the invention will now be de-
scribed with reference to the accompanying drawings in
which:-

Figure 1 is a diagrammatic side view of a bucket
elevator conveyor system according to the present
invention;

Figure 2 is a diagrammatic view of the loading sta-
tion of the circuit of Figure 1; and

Figure 3 is an exploded diagrammatic illustration of
a chain and bucket assembly for use with the sys-
tem of Figures 1 and 2.

Referring to the drawings, a bucket elevator system
of the present invention comprises an outer framework
generally indicated at 1 having a horizontal first section
fa at one level, a vertical section 1b and a second hori-
zontal section 1c at the second higher level. The said
framework houses a circuit of parallel flexible chains 2
consisting of chain links 12 having slotted pivot locations
25 and joined by pivot pins 11 {see Figure 3). The chains
maove through a loading station 14, in frame section Ia,
aldng a U-shaped guide 35 and in a substantially hori-
Zontal path, a vertical section 1b and a discharge station
20 in frame section 1c, in which the chains are again
substantially horizontal and at a higher level,

The chains are driven by a pair of sprockets 86, lo-
cated immediately before the loading station 14, and an
electric. motor 15 coupled to sprockets 6 by chain 16.
The chains are maintained in engagement with sprock-
ets 6 by an encapsulating shroud 13. From sprocket 6
the chains pass over a first pair of control sprockets 8

This is the replasement sheet
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section of the chain (2) is greater when in ten- sion conpared with its
Fength when in conpres- sion; (ii) means (6, 8) are provided to cause a
said section of the chain to be in conpression at the said | oading station
(24); (iii) the spacing of the said buckets (3) is such that when the chain
(2) is in conpression adja- 4

positioned after the loading station 14 and are main-
tained in engagement therewith by an encapsulating
shroud 22. The chains then move upwardly over guide
sprockets 7 and thence horizontaily to pass round a ter-
minal sprocket 18 to move horizontally in the opposite
direction to a discharge station 20. The chains tumn
round a second pair of guide sprockets 27 downwardly
through chain guide 4 to a second pair of control sprock-
ets 37 and thence horizontally back to drive sprockets 6.

Terminal sprocket 18 is carried for free rotation
about shaft 18a journalled into bearings with sliding
mounts and spring loaded at 19 to apply a small tension
to the extended chain circuit.

Sprockets 6, 7. 8, 27 and 37 are rotatably carried
on common shafts 8a, 7a, 8a, 27a and 37a respectively,
each shaft being journalled into bearings secured in
frame 1. The sprockets have the same number and pitch
of teeth in order that each forwards the chain at the same
speed.

Suspended between the chains are buckets 3 car-
ried on inwardly extending end portion 11a of pivot pins
11 that engage in hollow spigots 30 extending outwardly
from each side of buckets 3. Gears 21 are non-rotatably
secured to spigots 30 on one side of each bucket. Alter-
natively the male pins can be on the chains and the hol-
low spigots formed in the bucket trunnions.

~ The parallel chains 2 are maintained at a constant
distance apart by use of tie bars 10 which locate in hol-
low ends 11c of pivot pins 11 and are positioned between
any or all pairs of buckets.

To avoid spillage at the feeding station buckets 3
are provided with overlap member lips 23 located along
one side thereof and extending outwardly to extend over
an adjacent bucket side edge to provide cover for the
space between buckets when they are juxtaposed at the

loading station 14. o
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cent edge portions of the buckets (3) are in con- tact and when the chain
*(2)° i s iThis BB Bedh ReptRYC ket s (3) can be rotated through 360 about the

pi vot al [ 30). 2. A bucket el evator conveyor according to
claiml [ nfﬂkﬂ kets (3) are pivotally suspended be- tween two
chains (2)7 5. el evat or conveygr according to claim1 or

The chain links 12 are formed with V-shaped por-
tions 40 at one end that interlock with complimentary
shaped portions 41, formed in the opposite end of an
adjacent link, when the chain is in compression causing
the links to fock into a rigid section. When the chain is
under tension portions 40 and 41 separate to allow ar-
ticulation.

Guide sprockets 8 and 37 are connected by chain
31 passing over the snubs 32 and 33 located either side
of drive elements 24 on sprockets 8 and corresponding
elements 38 on sprockets 37 whereby sprockets 8 and
37 are caused to rotate at the same speed and maintain
correct rotation and correct closed or compressed chain
pitch control throughout this section.

In setting up the conveyor system the relative posi-
tions of drive sprockets 6 and control sprockets 8 are
arranged such that the chain is in a closed rigid and com-
pressed state at the feed station 14 causing the buckets
3to lie in near touching relationship with the overlap por-
tions 23 of one bucket extending over the opposed edge
of an adjacent bucket. To further control the positioning
of the buckets 3 in a horizontal position at the feed sta-
tion 14, and to provide stability to the buckets, a spring-
loaded hollow frame 24 contacts the side top edges of
the buckets as they pass through the feed station.

In use, with the chains 2 at the feed station 14 in a
compressed and rigid condition, buckets 3 are continu-
ously filled with the material to be transferred and drive
sprocket 6 propels the chain around control sprocket 8
into the vertical section 1b of frame 1. Terminal sprocket
18 is carried on bearings with sliding mounts and spring-
the circuit chain positioned between central sprockets 8
and 37 as it passes round sprocket 6. The chain links
slide into the extended state through the upper section
of the circuit allowing the buckets 3 to swing freely about
the support pivots 11b. Buckets 3 pass around the upper
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@kd 40, 41) to cause the links (12) to interlock

“mnum“mﬂm arigid state when in conpression. 1l 11111

sprockets 7 and 37 and the terminal sprocket 18 to the
discharge point where bucket gears 21 engage a
toothed rack (not shown) which causes the buckets o
rotate through 360° during which rotation material con-
tained in the buckets is discharged. Thereafter the buck-
ets continue around the circuit back to the feed station.

Claims

1. A bucket elevator conveyor system comprising a
track to route at least one chain (2), comprising a
multiplicity of links {12} connected together by pins
(11), through an endless circuit including a loading
station (14) and buckets (3) pivotally mounted (11a,
30) on the said chain (2) for movement therewith
and to receive material at the loading station (14)
and discharge material at the discharge station (20)
and means (6,15,16) to drive the said chain (2),
characterised in that:

(i) pins (11) pivot in elongated holes (25) formed
in the said links (12) such that the length of a
section of the chain (2) is greater when in ten-
sion compared with its length when in compres-
sion;

(il means (6, 8) are provided to cause a said
section of the chain to be in compression at the
said loading station (14);

(iii) the spacing of the said buckets (3) is such
that when the chain (2) is in compression adja-
cent edge portions of the buckets (3) are in con-
tact and when the chain (2) is in tension the
buckets (3) can be rotated through 360° about
the pivotal mountings (lla, 30). = ..
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4. A bucket el evat-or conveyor according to claim3 wherein said
i nt erl"ocki ng meansRé:ﬁ@ri ses guide elenents (35) partially encapsul ati ng

t he sairdds S A bucket el evator conveyor according to claim3
wherein “
provi de

i ng means conprises inter- |ocking portions (40, 41)
i nks (12) for engggenment when the chain (2) is in
com

sprockets 7 and 37 and the terminal sprocket 18 to the
discharge point where bucket gears 21 engage a
toothed rack (not shown) which causes the buckets to
rotate through 360° during which rotation material con-
tained in the buckets is discharged. Thereafter the buck-
ets continue around the circuit back to the feed station.

Claims

1. A bucket elevator conveyor system comprising a
track.to route at least one chain (2}, comprising a
multiplicity of links (12) connected together by pins
(11), through an endless circuit including a loading
station (14} and buckets (3) pivotally mounted (11a,
30) on the said chain (2) for movement therewith
and to receive material at the loading station (14)
and discharge material at the discharge station (20)
and means (6,15,16) to drive the said chain {(2),
characterised in that:

(i) pins (11) pivotin elongated holes (25) formed
in the said links (12) such that the length of a
section of the chain (2) is greater when in ten-
sion compared with its length when in compres-
sion;

(i) means (6, 8) are provided to cause a said
section of the chain to be in compression at the
said loading station (14);

(it} the spacing of the said buckets (3) is such
that when the chain (2) is in compression adja-
cent edge portions of the buckets (3} are in con-
tact and when the chain (2) is in tension the
buckets (3) can be rotated through 360° about
the pivotal mountings (lla, 30).

AR
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pressi on, which portlensm¥educe the tendency of the chains to buckle in the
pl ane of nnvenent cket el evat or conveyor according to any one of
the precédd |n the neans for driving the chain conprises a
sprocket ( ﬂ ered by a notor (15). 7. A bucket el evator

conveyor a aimo6 wherein the means for maintaining a section
of the

2. A buckset elevator conveyor according to claim 1
wherein the buckets (3) are pivotally suspended be-
tween two chains (2).

3. A bucket elevator conveyor according to claim 1 or
claim 2 including means (35, 40, 41) to cause the
links (12) to interlock and the chain (2) to adopt a
rigid state when in compression.

4. A bucket elevator conveyor according to claim 3
wherein said interlocking means comprises guide
elements (35) partially encapsulating the said chain

(2).

5. A bucket elevator conveyor according to claim 3

wherein said interlocking means comprises inter-
pression, whicn portions reduce the tendency of the
chains to buckle in the plane of movement.

6. A bucket elevator conveyor according to any one of
the preceding claims wherein the means for driving
the chain comprises a sprocket (6) member pow-
ered by a motor (15).

7. A bucket elevator conveyor according to claim 6
wherein the means for maintaining a section of the
chain in compression comprises a pair of sprockets
(6, 8) rotatably mounted at the entry and exit ends
of said section (14) and spaced apart at a distance
equivalent to the compressed length of the chain (2)
in that section; the chain drive means (6) being po-
sitioned on the entry side of said section.

8. A bucket elevator conveyor according to claim 7
wherein the chain drive comprises the sprocket (8)
mounted at the entry end of said section (14).
This is the repiacement sheel
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chain in conpressi on_conprises a pair of sprockets (6, 8) rotatably nmounted
-at*the entry and exit ends of said section (14) and spaced apart at a
di st ance equnmdh aqmun lagednpr essed | ength of the chain (2) in that
section; the ns (6) bei ng po- sitioned on the entry side of
sai d section. evator conveyor according to claim7 wherein

6)

the chain dr|ve conprlses t he sprocket~$

9. A bucket elevator conveyor according to claim 7 or
claim 8 wherein a third control sprocket (37) is ro-
tatably mounted in the section of the chain circuit
approaching the said drive means (6) and is ar-
ranged to rotate at the same speed as the sprocket
{8) on the exit side of the compressed chain section,
all said sprockets (6, 8, 37) having the same number
and pitch of teeth whereby the chain is forwarded
at the same speed by each said sprocket.

10. Abucket elevator conveyor according to any one of
the preceding claims wherein means (24) are pro-
vided to stabilise the buckets in a substantially hor-
izontal position when passing through the com-
pressed section of the chain.

11. A bucket elevator conveyor according to claim 10
wherein said stabilising means comprises a spring-
loaded hollow frame member (24) dimensioned to
contact and bear down on the top edge of the buck-
ets during their passage through the said section.

e ——
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nmounted at the entry e elggedsaid section (14). [err] [err] - 9 - 9. A

‘buéket el e\i%)‘sﬁﬁiﬂﬂi“ n“\ccordi ng to claim7 or

- Q-

BUCKET ELEVATOR CONVEYORS

ABSTRACT

A bucket elevator conveyor comprises a frame housing (1)
incorporating a track to route a pair of parallel chains
(2) carrying buckets (3) pivotally mounted (1la, 30)
therebetween through an endless circuit including loading
(14) and discharge (20) stations. The chains consist of
links (12) connected together by pins (11) pivoting in
elongated holes (25) such that the chains are shorter in
compression than when under tension, the ends of adjacent
links (12) including interengaging portions (40, 41) to
cause the chains to adopt a relatively stiff state when in
compresgsion. The chains (2) are maintained wunder
compression in a section of track at the loading station
{14) by two pairs of sprockets (6, 8) positioned at the
entry and exit ends of the section and spaced apart to
maintain the chains under compression, the sprockets (6) at
the entry end being driven by an electric motor drive (15).
The spacing of the buckets (3) is such that when the chains
(2) are in compression at the loading station (14) the end
edge portions of adjacent buckets (3) are in contact, and
when the chain is under tension at the discharge station
(20) the buckets (3) can be rotated through 360° without
colliding.

FIGURE 1
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claim8 wherein a third control sprocket (37) is ro- tatably nmounted in the
‘section of the chain circuit approaching the said drive neans (6) and is
ar- ranged to rotate at the sane speed as the sprocket (8) on the exit side
of the conpressed chain section, all said sprockets (6, 8, 37) having the
sanme nunber and pitch of teeth whereby the chain is forwarded at the sanme
speed by each said sprocket. -1-
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10. A bucket el evator conveyor according to any one of the preceding clains
whérein neans (24) are pro- vided to stabilise the buckets in a
substantially hor- izontal position when passing through the com pressed
section of the chain. 11. A bucket el evator conveyor according to claim10
wherein said stabilising nmeans conprises a spring- |oaded hollow frane
menber (24) dinensioned to -2

1
24
\1 2 23
—
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contact and bear down on the top edge of the buck- ets during their passage
T hrough the said section.

FIG.3

J
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