WO 2005/ 114080 PCT/ EP2005/ 004761 Bulk material cooler for cooling hot
material to be cooled DESCRIPTION 5 The invention relates to a bulk
mat erial cooler having a cooling grate which carries the material to be
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whilst a flow of cooling gas flows through said material to be cool ed.
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previously fired in a kilnhﬁﬂqﬁ§q§yf§ﬂ/égEﬁg%@ﬁﬂ%ﬁpn the cooling grate.

For conveying the hot materia e cool ed over e cooling line, the use
of reciprocating grate coolers is particularly comon, the grate system of
20 which coolers conprises multipl ey@diermatgly fixed and noving grate
plate carriers, on each of which multiple grate plates are fixed, which are
providedfﬁﬁth cooling air apertures and which have a basically upward fl ow
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Grate coolers are used in the non-metallic minerals
industry 1in order to drastically cool the material,

15 such as cement clinker or other minerals, previously
fired in a kiln, immediately afterwards on the cooling
grate. For conveying the hot material to be cooled over
the cooling 1line, the use of reciprocating grate
coolers 1is particularly common, the grate system of

20 which coolers comprises multiple alternately fixed and
moving grate plate carriers, on each of which multiple
grate plates are fixed, which are provided with cooling
air apertures and which have a basically upward flow of
cooling air passing through them. At the same time,

25 viewed in the conveying direction, rows of fixed grate
plates alternate with rows of reciprocating grate
plates, which by way of their correspondingly
reciprocating grate plate carriers are fixed to one or
more driven reciprcocating frames supported sco that they

30 can move longitudinally. The hot material to be cooled
is gradually conveyed by the common oscillating
movement of all moving rows of grate plates and 1is

cooled in the process.

35 As an alternative to the aforementioned conventional
reciprocating grate cooler, EP-1 021 692 Bl disclioses a
type of grate cooler in which the cooling grate with a

flow of cooling air passing through it is not moved but



flow of cooling air passing through it is not noved but - 2 is fixed,

mul tiple rows of adjacent, reciprocating bar- shaped reciprocating el enents
bei ng arranged above the fixed grate surface transversely to the conveying
direction of the material to be cooled, said elenents 5 being noved between
a forward stroke position in the natér@ar conveying direction and a return
stroke positio thaﬁgth mat eri al progressively noved fromthe
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ap ures, amfxed cooling grate base are divided into at least two
15 groups and the reciprocating elements are moved
forwards together in the conveying direction, but are

moved backwards separately from one another rather than

together.

20 In these known types of grate coolers the conveying
capacity 1s decisively influenced by the difference
between the volume of cement clinker moved by each
forward stroke in the conveying direction and the
volume of clinker undesirably moved counter to the

25 conveying direction by the return stroke movement. In

(:) addition, in these known types of grate cooler the
cross bar-shaped reciprocating elements are fixed on
top of vertical drive plates oriented in the
longitudinal direction of the cooler, which extend

30 through corresponding longitudinal slots in the cooling
grate and are driven from beneath the cooling grate,
making it relatively expensive to seal off the cooling
grate, charged with material to be cooled, to prevent
material falling through the drive plate apertures, and

35 thereby to keep the material wear within bounds. The
reciprocating elements moved in the hot cement clinker
bed are exposed to a high level of thermal and
mechanical wear, reducing the service life of the grate
cooler. Finally the hot bed of bulk material 1is



35 thereby to keep the material wear wthin bounds. The reciprocating

el ements noved in the hot cenent clinker bed are exposed to a high |evel of
thermal and nechanical wear, reducing the service life of the grate

cooler. Finally the hot bed of bulk material is - 3 interm xed by the

reci procating elenents noved in the bed of material, which has a
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15 the ©progressively advancing bulk material in the
opposite direction. The actual floor elements remain
uncooled by the cooling gas, so that the known cooling
tunnel would be unsuited to cooling red hot cement
clinker falling from the discharge end of a rotary
20 kiln. The direct contact of the hect cement clinker with
the surface of the floor elements would mean exposure
to a high level of thermal and mechanical wear and in
the case of hot cement clinker would therefore lead to
an inadequate service life of such a cooling tunnel.
25 Furthermore, the adjacent floor elements of such a
cooler could not be used with a long length of 40 to 50
m, for example, such as industrial grate ccolers need
in terms of their throughput capacities and cooling

line lengths for the cooling of hot cement clinker.

30

The object of the invention is to design a bulk
material «cooler ©operating on the “walking floor”
conveying principle, espécially for hot cement clinker,
so that in order to achieve large cooler lengths and
35 widths its cooling grate can be assembled from multiple
easily and variably assembled ventilated cooling grate
modules, in the movement of which between a forward
stroke position and a return stroke position even

lateral and/or vertical misalignment of the guide



The object of the invention is to design a bulk nmaterial cool er operating
on the "wal king floor" conveying principle, especially for hot cenent
clinker, so that in order to achieve large cooler lengths and 35 widths its
cooling grate can be assenbled fromnultiple easily and variably assenbl ed
ventilated cooling grate nodules, in "t fe movement of which between a
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conpensated for. According to the invention this object is achieved by a
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15 capable of controlled movement independently of one
another Dbetween a forward stroke position in the
conveying direction of the material to be cocled and a
return stroke position, so that the material to be
cocled is progressively conveyed over the cooling grate

20 on the walking floor conveying principle. The cooling
grate thus assembled 1s pervious to the cooling air,
which flows upwards in an approximately transverse
current through the cooling grate and through the bed
of bulk material deposited thereon, that is to say the

25 load-bearing surfaces of the cooling grate modules at

the same time serve as bulk material conveying and
cooling grate ventilation elements. There are no
reciprocating elements, which would be exposed to
severe wear and which would intermix the bed of bulk

30 material, moving in the bed of bulk material on top of
the cooling grate. For example, the modules in their
forward strcke movement are moved forwards together,
but in their return stroke movement they are not moved
together but are successively returned in at least two

35 groups in at least two successive stages, in each of
which only some c¢f the modules are returned, for
example only every second row of cooling grate modules
viewed over the width of the cooler. In their return

stroke movement the modules in a row are controllably



reci procating elenents, which would be exposed to severe wear and which
woul d interm x the bed of bulk 30 material, noving in the bed of bulk
material on top of the cooling grate. For exanple, the nodules in their
forward stroke novenent are noved forwards together, but in their return
stroke novenent they are not noved tdgétﬁer but are successively returned
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under the res eria of bulk materia
remai ns at rest and does not participate in the return stroke novenent. 5

However, 4 heyppdykes Ieh@acﬁoldca@@tuqlnnalearc@lw qfonngdl%lgr%ﬂ mogul es can
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i s assenbl edod5cbroaspandiey goddkes supported on support rollers
alternating with connecting nodules, the latter without support rollers of
their own being hitched onto the <carrier nodules. This neans that in this
enbodi nent tAecorgpeg ¢ modul soedieatohbimede wofh tdwee damwarhision reaach 20

| ongi t udi nal wﬁzﬁvleﬁdgagh' Ngogr e eeeyhﬁg ; Frd GAL W 1GOR; £ Al types of

nodul e bei ng have on their ace a grate ervious to air, which
ca@ es theCﬁaplﬁétém%ml% I5& redsieed. in series in the conveying

direction of the material to be cooled, is assembled
15 from carrier modules supported on support rollers
alternating with connecting modules, the latter without
support rollers of their own being hitched onto the
carrier modules. This means that in this embodiment two
types of module are combined with one another in each
20 longitudinal row of cooling grate modules, a feature
common to all types of module being that they have on
their surface a grate pervious to air, which carries

the hot material to be cooled.

25 The coupling between the carrier modules and the
(:) connecting modules bilaterally hitched to them is in
each case achieved by way of an articulated joint, in
particular a ball Jjolnt or a universal Jjoint. Owing to
their articulated coupling, the hitched connecting

30 modules are capable of compensating for lateral and/or
vertical misalignment of the carrier modules. Besides

the saving in terms of support rollers and spindles in

the connecting modules, this alsc reduces the accuracy

of alignment required in assembling the bulk material

35 cooler according to the invention, thereby resulting in
a comparatively low overall assembly cost. Finally, in

the bulk material cooler constructed according to the
invention the level of resulting, unwanted lateral

guiding forces of the moving carrier modules is



25 The coupling between the carrier nodul es and the C connecting nodul es
bilaterally hitched to themis in each case achieved by way of an
articulated joint, in particular a ball joint or a universal joint. Ow ng
to their articulated coupling, the hitched connecting 30 nodul es are
capabl e of conpensating for lateral andfor vertical mnisalignnment of the
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gud in guP8d*fafPSliflvi ng 20 a U-shaped profile, that is to say they are
equi‘pped w th an axial guide on roller bearings. Instead of

15 The support rollers, on which the base frame of the
carrier modules is supported, are guided on rails. The
support rollers of the carrier modules may also be so-
called combination rollers, which both radially and
axially are supported and guided in guide zrails having

20 a U-shaped profile, that 1is to say they are equipped
with an axial guide on roller bearings. Instead of
support reollers or combination rollers, the carrier
modules may also be supported on linear roller bearings
or roller guides and also on slide bearings or pendulum

25 arms,

Viewed in the conveying direction of the material tc be
cooled, the coupling Jjoints of the carrier modules for
the Thitched connecting modules are advantageously
30 arranged in the area between the front and rear support
rollers of the carrier modules. This means that the
carrier modules cannot be induced to tilt by the load
of the hitched connecting modules coupled thereto,
because the support forces from the connecting modules
35 always act between the support rollers of the carrier

modules.

The carrier modules are preferably driven to perform

their forward and return movements so that the moving
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What can be said of the lateral guiding forces

plies to the wertical support forces. The
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25

30

35

relieving of the modules to a point where a bearing
lifts off due to uneven vertical module loading, which
would be possible in a railway wagon type of module, is
precluded in a combination of carrier modules with
hitched connecting modules. The force introduced into
the driven modules from the approximately horizontal
longitudinal feed force constitutes a further influence
on the wheel 1cads. In order to protect the drive
elements from fouling and wear, it 1is advisable to
install the drive elements under the module conveyor
tracks. The point of application of the force therefore
lies significantly below the friction plane of the
charged material to be cooled. This distance generates
a moment, which leads to uneven loading of the axles of
the module truck or carrier module. The long center-to-
center distance reduces this effect. A further
reduction in this effect is possible by inclining the
direction in which the force is applied. This
inclination in the direction of application of the
force gives rise to a force component in a vertical
direction, which achieves partial to complete

compensation for the reduction in axle load.

The invention and further features and advantages



20 hitched connecting nodules. The force introduced into the driven nodul es
fromthe approximately horizontal |ongitudinal feed force constitutes a
further influence on the wheel |oads. In order to protect the drive

el ements fromfouling and wear, it is advisable to 25 install the drive

el ements under the nodul e conveyor tracks. The point of application of the
force therefore lies significantly beléwthe friction plane of the charged

material to cooled. . This di stance generates oment,,, which | eads to
ineven | oadi hECEFor n dxl BE STT30FRE RIS & (U or T | EFETE e, The

| ong cent er-to- thentesrengy 53 ancembedunestthirspefefsecttedA sanemericakduction in
this effect kg Qgésapggigﬁs[nclining the direction in which the force is
applied. This i1nclination in the direction of application of the 35 force
gives rise to a force conponent in a vertical direction, which achieves
partial t®» coAptptedrgepmpgnsation for the reduction in axle load. The

i nvention and further features and advantages - 8 thereof will be expl ained
in nore detail with reference to the exenplary enbodi ments represented
schematical | yiginlithe drewdwgsa Schembhiecdrsawengsiewi gF b shewsswr&thematic

side view of a preferred _ ex | .ar odiment of the bu material. cooler
according to the invemﬂ?ﬁ?qé; r%oépggngSg%ce nt* iﬁﬂit,qﬁﬁfrﬁ?%homs a
top view and/ or side vi ewolsthemattoatibygr epiresenite ngihkenkinematics of the

bul k material cooler in gg§h%ﬁﬁwﬂé{ngéﬁgﬁywﬁ%fygng’ vertical msalignnent of
es, Fig. S

the row of cooling grate no ows arf enl arged schematic
section along the line AAAin Fig. 1 at an articul ated

Fig. 2 shows a top view and/or side view

<:> schematically representing the kinematics of
the bulk material cooler in Fig. 1 with

lateral and/cr vertical misalignment of the

row of cooling grate modules,

Fig. 3 shows an enlarged schematic secticn along
‘the line A-A in Fig. 1 at an articulated
point o©f the cooling grate assembled from

modules,

Fig. 4 and as variants of Fig. 1 show a bulk material
Fig. 5 cooler having specially designed end modules

at the beginning and end of the grate

cooler,

Fig. 6 as a further variant shows a bulk material
cooler in which the carrier modules carrying
the c¢onnecting modules are of especially
short design and without a cooling grate of

their own, and

Fig. 7 shows an enlarged detall of a combination
roller for supporting and guiding the

carrier modules of the cooling grate.

The bulk material cooler according to the invention

will first be explained with reference to the exemplary



poi nt of the cooling grate assenbled from nodules, Fig. 4 and as variants
of Fig. 1 show a bulk material Fig. 5 cooler having specially designed end
nodul es at the begi nning and end of the grate cooler, Fig. 6 as a further
variant shows a bulk material cooler in which the carrier nodules carrying
t he connecting nodul es are of especially short design and w thout a cooling
grate of their own, and Fig. 7 shows am enlarged detail of a conbination
roller for rting.and gu dlng he . carri.er ules of .the coo |ng grate.
The bul k natggggﬁlgggFerggcc%rglngfiojfheWhlcgntl 5 WPHFEr sETHESexpl ai ned
with referen@eewgdthevexenpharylen@thenhuﬁlmwwu‘lth|gw1ﬁth|noﬁh|thethe

cool i ng grat %oollé'rev"%% %%reﬁm%d ﬁ}%ﬁ & Adwg, Mt he of ﬂ‘nagu%ggol er,
assenbl ed from mulfiple nodules, in each row arranged in serles
in the conve&ﬁngeﬁcélré@ﬂio@ﬁﬂ?QﬁGQPmiﬁmu%ﬁﬁ%ﬁstcﬂ%e %@%Ie@obﬁﬁﬁgn@oupled

t oget her .5 Eagh rkengichudionalr row Qﬁat(‘élQLa'an:cgrk?é ecodDelyl 881 nQf c¥hpebgone
| ongi t udi nal romlgan be seen in is assenbled from carrier nodul es

13 support ed togeit ?éraH%FQﬂlsb%%%%?u?hﬁ?%rsrﬁﬂ PF al TR hRT ngIhRER 10
connecting nadduésslsd,off hehialht eneWitdhgie SUpRAr trow ol:laﬂr $eofsddrei inown
bei ng hitched.ontg the carrier ules 13. .The r olin

nodul es exteﬁalnquvé¥ t%%seﬁgl%gﬁgfagrgﬁFélﬁéndFﬁﬂ@f §9bﬁFR8ﬂg§%5.a|

cool er are tapabikeadflycant robpeornovebeatsi ddepdrident i gyroft ome wanbt her
bet ween a,for ke htion435 i ey di rect t he
material to gggéggﬁg&% gggﬁl%etu}% st?gée p%§?€¥ h?gh s%gthg€BP§£tnaterlal
to be rollers of their own being hitched onto the carrier

O

modules 13,

The rows of cooling grate modules extending over the

15 considerabkle length of the bulk material cooler are
capable of controlled movement independently of one
another between a forward stroke position 15 in the
conveying direction of the material to be cooled and a
return stroke position 16, so that the material to be

20 cooled 17, such as the hot cement clinker, is
progressively conveyed over the cooling grate from the
beginning of the coocler to the end of the cooler on the
walking floor conveying principle. All modules are of
approximately trough-shaped design and viewed in cross

25 section have an upper side which carries the material
() to be cooled 17 and is upwardly pervicus to the cooling
air 18, and which may be provided with any perforations
pervious to the cooling air 18. It 1is particularly
advantageous if the upper sides of all modules 13, 14

30 each comprise saddle-roof-shaped V-profiles, which at
an interval from one another are laterally inverted in
cpposite but staggered in relation to one another, and

the V-legs of which intermesh with a gap, forming a
labyrinth for the material to be cocoled and for the

35 cooling air 18. This ensures that the bulk material
cooler according to the invention 1s safeguarded
against material falling through the grate. For even
more reliable avoidance of the risk of material to be
cooled falling through the grate it is possible to



20 cooled 17, such as the hot cenent clinker, is progressively conveyed
over the cooling grate fromthe beginning of the cooler to the end of the
cooler on the walking floor conveying principle. Al nodules are of
approxi mately trough-shaped design and viewed in cross 25 section have an
upper side which carries the material CD to be cooled 17 and is upwardly
pervious to the cooling air 18, and ﬁh}%h'nay be provided with any
perforations ervious to the cooling air 18. It is rticularly. .

advant ageous®f f 2t H#E @pﬁsé'rossqgge]%oﬁoﬁl Fﬁﬁ%dﬁtrgé’e%,s atﬁflea:]ch]g%%]rﬂp’?g se
saddl e-roof - shapedhV-phef i festewhath at amcentelvabeiowm one agodher are
|ateral |y Inyeried.i nr apROSiLe,PUL haggered; fn el gtipn,to.one anot her,

and the V-legs of which internes gap, form ng yrin for the
material to BecétbbPedrai@ fpdahes 38reodidmy laitredl8in Tisier iewsureshehat t he

bul k matesi altn,g00hehnaccoLdingataqthe invention is safeguarded against
material falling through the grate. For even nore reliable avoi dance of the

risk of material to be cooled falling through the grate it is possible to -

10 arrange @hel esghdral tes1tbas pnevent sofateld akafal bk ngodullc@ugin t he
grate at an interval bEIgM/the rate ,ﬁyrf%ﬁe of éﬁl nodul es 13, 14. In the
latter case £hE SEBBPFRGYgPR: 8USduléd 1ar d Vel 1% dd'd S i F et S her 5

t han chanber e¥enhicl ajrette Theobapporh woldiersmatic k2wfrddle cleswewsr odul es

13 are pported on _guide rails 19, 20.0f th ubstructure . of 1 grate
cooler.:ﬁ% agﬁéngﬁéFFclgggeégﬂghﬁmﬁﬁﬁe ?rlﬁogﬁgeﬁn grS@ﬁé?&ﬁotﬂgf%arrier
nmodul es 13 may afisted oblppromtf | xedlsuppor t Thel lerml ifie betipeieng et ween t he

carrier nnduk§§r}§ram%6ﬁﬁig%laq%ralggdhit ed bgggggggggg modul s 34 is in
each case achieved by way of an articul ated j ol nt , ; preferably a bal
jo@ 15 or &oDARGELBEl Mosivdes | ¥ asBeddl i9RFh heapal Rehdegrdalby way
of an articulated joint 21, 22, preferably a ball jcint
15 or a universal jeint. In assembling the bulk material
cooler according to the invention the required
alignment accuracy is not particularly high in the case
of the guide rails 19, 20 and the support rollers 11,
12, because in the event of a lateral and/or vertical
20 misalignment of these components the row of cooling
grate modules in Fig. 1 can assume the configuration
and/or the kinematics represented schematically in Fig.
2,

25 The section along the line A-A in Fig. 1 enlarged in
Fig. 3 shows the base frame of a carrier module 13,
which by way of four support rollers, of which the two
support rollers 12 can be seen, 1is supported on the
guide rails 20 and 19 respectively. On their upper side

30 the carrier modules 13 on either side have a universal
joint 22 and 21, by means of which the connecting
module 14 is hitched onto the carrier module. At the
same time lateral guides 23 in the articulated joint
plane prevent any transverse inclination of the hitched

35 connecting modules 14. That is to say the lateral
guides 23 are designed so that only that degree of
freedom which would permit lateral tilting of the
modules is precluded. This can be achieved, for

example, by a domed shape of the guides and a surface



cool er according to the invention the required alignnent accuracy is not
high in the case of the guide rails 19, 20 and the support
12, because in the event of a lateral and/or vertical 20

m sal i gnment of these conponents the row of cooling grate nodules in Fig.
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Instead o0f the support rollers 12 shown in Fig. 3,
combination rollers may also be used, which radially
and axially are supported and guided in U-profile guide
rails tilted by 90° in comparison to Fig. 3, that is to
say in the spindle area the ccombination rollers have
their own rolling elements for axial guiding of the
rollers. Fig. 7 shows an enlarged detail of such a
combination roller, the support roller 12 of which runs
in the U-profile 20a for radial support and the rolling
element 12a of which runs in said profiie at the axial

end for axial support.

Viewed in the conveying direction of the material to be
cooled, the coupling Jjoints 21, 22 of the carrier
modules 13 for the hitched connecting modules 14 are
each arranged in the area between the front and the
rear support rollers 11 and 12 of the carrier modules
13, so that the support forces from the connecting
modules 14 always act between the support rollers of

the carrier modules 13.

The forward and return movement of each of the adjacent
rows of cooling grate modules can be imparted from
beneath the cooling grate by working cylinders, which

suitably act on one or more of the carrier modules 13.

t he
| e base

easily
ate at



the grate cooler with conparatively little assenbly effort. 15 Instead of
the support rollers 12 shown in Fig. 3, conbination rollers may al so be
used, which radially and axially are supported and guided in U-profile
guide rails tilted by 90 in conmparison to Fig. 3, that is to say in the
spindl e area the combination rollers ha¥® 20 their own rolling elenents for
axi al guidina of the rollers. Fig. 7 shows an enlarged detail of such a
conbi nation P8EFertha neldtppdit ¥t | 8Fate semieh FoRs each tfeUiMiof il e
20a for radi graseppidulandmbibeipokl kg acemest od@acof cdlahg upsats said
profile at tpe axial 25 end fgr aéi%] %ﬂgﬁgrt C Vi ewed iq§&ge conveyi ng
di rection of "fRE Hat& i a1°t 6°Be- &80y, BEpPaG S HRHE D 14D of t he
carrier nodohes 18dfigiduhe hicboiedgcomradt ng muadkd esofl4 wieclB0 &ach
arranged 4 n b ont_and _the _ rear. su ollers 11 and
12 of theé ca}rﬂ[rgiggf%frr%duﬁé\gggggﬁgggﬁ&habﬁ hgns?upﬁc?rotﬁeorfcg:geq%%érﬁthghg
connecting Hoduked shrakaapesaciobetdehieheesuppostrobkl ppsidfiont he
carrier nmodules 13. 35 The forward and return novenent of each of the

adj acent rows of coaqling grate nodul es can be inparted from beneath the
cool i ng grat@tb§aﬂoﬁﬁﬁﬁb%@?lFﬁﬁ@r§F°Whﬁéﬁ- sui ¢t yaact torf e ofrofre of
theI carrier Hﬁdmeg@ll % a %8|ta9j'g!kitlfﬂlet’d@iéljtﬂib*@z céﬂﬂén?!’%ﬂ@n@c@?' elrvi E@rk each
cool i ng rate nodyl e nu e adj acent el gngate cooling grate racks can
be conbiHbd P8 f6PMEhe Drebesenbleds tRFEeS Phe o rith A tiral "ESTMT K dr at o
tracks of whpeblaménsrpoyeahke 2idndependemdat pofodes ranadderp betave®h, t he

forward stroke.pgsitjion and t return.stroke pasition, |t . .can also be seen
fromFig. 1 Fﬁé?ga§”1tm?%F?sC$fo%¥ art1cuia§ed Jolint 1s hite e&ito
C) the front side of the first carrier module 13. An end

module 26, by way of which the coocled cement clinker is
15 delivered tc a roll crusher 27, may be coupled to the

last carrier module 13,

In the exemplary embodiment in Fig. 4 the row of
cooling grate modules has an extended unilaterally
20 hitched end module 26. In the exemplary embodiment in
Fig. 5 the first end module 25a is not hitched but like
a carrier module is supported by way of support rollers

on a guide.

25 In the exemplary embodiment in Fig. 6 the carrier
C;} modules 13a, 13b etc. are of comparatively short design
without their own cooling grate. The articulated joints
21, 22 of these carrier elements lie comparatively
close together. The connecting modules 1l4a, 14b hitched
30 onto the carrier elements 13a, 13b etc. adjoin one
another wvirtually directly, that is to say in plan view
the cecoling grate of the grate cooler in Fig. 6 only
comprises the connecting modules 1l4a, 14b etc. carrying
the material to be cooled 17.
35
The variants represented in Figs. 1, 4, 5 and 6 are

capable of any combination with one another.

The upper sides of all modules carrying the material to



the end of a rotary kiln the hot cenent clinker 17 to 10 be cooled is first
transferred by a static, non-noving prelimnary grate 24 onto a

reci procating end piece 25, which by neans of an articulated joint is
hitched to ED the front side of the firfé carrier nodule 13. An end nodule
26, by way of mhich t he cool ed cenment cttnker is 15 delivered to a rol
crusher 27, be.cqupled to t | ast. rrler | e ,13. t he exenpl ary
erbodt ment || ELFGOL0L R PO 61 ESGRIT v SOdtH be e st @iied
uniIateral|ysozammﬂcﬂhﬁyendtabduhheZ&oﬂﬁDmr&ﬁﬁmenpﬁamﬂhxﬂnnhﬁmxnlln Fig
5 the first d t t I ]pnﬁy i's
supported by§§ay oggsﬁgég%é earngiz g%?gtgﬁ% h'%%ge %f@gﬁa a%%

enmbodi ment i hoFFgn 61@%%rca?f|é&atqrhﬂdduﬁéﬁ 18k¢e 18@59@@tl§¢e m@dule
conparatuyelﬁ ghor ts desian Wh&@ﬁuthéiﬁ%"lﬁW@reﬁth”ngr?E%teEﬁe A 1icul ated
joints 21, 28 of these carrier elements |lie conparative cl ose together.
The connectlﬁ@oﬁﬁﬁal§§aiﬂam°§2%eﬁl%éheé43696ﬁFéttH§aEarrler el enents 13a,
13b etc. adjoin one another virtually directly, that is to say in plan view
the cooling grate of the grate cooler in Fig. 6 only conprises the
connecting nodul es 14a, 14b etc. carrying the material to be cooled 17. 35
The variants represented in Figs. 1, 4, 5 and 6 are capable of any

conbi nati on with one another. The upper sides of all nodules carrying the
material to - 13 be cooled 17 are of approxi mately trough-shaped design,
so that they retain the bottomlayer of bulk material in order to prevent
any relative novenent between this bottoml|ayer of material and the
respective nodul e 5 upper surface, which hel ps inherently to protect al
co ng grate nodul es 13, 14 agai nst wear.



0O O WD 2005/114080 - 14 - PCT/ EP2005/004761 Bulk material cooler for
cooling hot material to be cooled CLAIMS 5 1. A bulk material cooler
havi ng a cooling grate which carries the material to be cooled (17), such
as hot cenment cli and whi ch convey the material to be c oled fromthe
mat eri al chaWBiﬁa @%”éﬁ@oto the mat erial*di schar gi ng FETdERAPY 304 "Plow  of
cooling gas (18) flows through said material to C be cooled, characterized
by the following features: 15 a) the cooling grate, viewed over the Ilength
and over the w dth of thgugqphgkerhgl aggggblggrfegguqubtlple nodul es (13
14), the nodules (13, 14) in each row rra eries in the conveying
direction (10) 20 of the mat29¥dPater) ﬂ?ﬁcoupl ed to one

anot her; b) the coupling of the cooling grate nodul es (13, 14) in each
Iongrtudlnal row ED 25 of cooling gr%&i dules is in each case achieved by
way of an articulated joint (21, 22) é?Bet | east a proportion of the
cooling 30 grate nodules (13, 14) is supported by way of support rollers
(11, 12) on guides (19, 2 th c git udinaly

cool i ng gratg'nnd%le%%éﬁe @étg ?élofgoggﬁgrgﬂ%e VEW&ﬁ?%In E% gently of
one anot her betme@GQQfQﬂW@MﬁS§ﬂﬁbm@§ﬁﬁﬂQMcﬁp be cooled (1 such

as hot cement clinker, and which conveys the

material to be cooled from the material charging

10 end to the material discharging end whilst a flow

of cooling gas {(18) flows through said material to

(i) be cooled, characterized by the following
” features:

15 a) the cooling grate, viewed over the

length and over the width of the cooler, is
assembled from multiple medules (13, 14},
the modules {13, 14) in each row arranged
in series in the conveying direction (10)
20 of the material to be cooled being coupled

to one another;

b)  the eoupling of the cooling grate
modules (13, 14) in each longitudinal row

<:> 25 of coeoling grate modules 1s in each case
achieved by way of an articulated joint
(21, 22);

c) at least a proporticon of the cooling

306 grate modules (13, 14) is supported by way
of support rollers (11, 12) on guides (19,
20);

d) the adjacent longitudinal roOws of
35 cooling grate modules are capable of
controlled movement independently of one
ancther between a forward stroke position

(15) in the conveying direction of the



(15) in the conveying direction of the - 15 nmaterial to be cooled and a
return stroke position (16), so that the naterial to be cooled (17) is
progressively conveyed over the cooling grate on the walking floor 5
conveying principle. 2. The bulk material cooler as clained in claiml,
characterized in that each Iongitudinéll?om/of cooling grate nodules with

the coupl ed nodul es 10 arranged.in series in the conveying direction of the
material to be cool ed ismﬁgggﬁﬁﬂengﬁﬁﬁlC@QEF?eﬁwﬁﬁdﬁlé§”%¥%5 Sbpphbtt ed on
support rollers (11, 12pcalbtépnat(irtg ,wiéd caanecticngmaodulies (tkd)he the

| atter wi thout support r f, t,hej I hi t che n he
carrier nodules (13). 3.8#hgééuﬂéﬂkﬂééi§¥@g5%?8?$§29d%54%§#%¢:% %%n11 or

2, characterized in thattheéthcepélearrgeataodonesth¢ 13yalieand tdhedher with

the longigudinally 20 traxgisabhg Basg-ifage supporting them and also the
connecting nodul es (14), each conprise a preassenbled unit, these units

being easily fitted into the cooling grate and being easily fitted as

cooling grate,at the phace Riténsial laldier ofst ke ;:1220r ahe geaker, 4. The

bul k nateri al coolger as claiqu jn claims 2 or .3, characterized in_that the

support rollers (42729597 18rdwiten tHRF b&8€5 r 4RBIOFUARBELar FPEr 3D nodul es

(13) is supportedgoatenguighedton maddlss (39,ch20khe5. cdhplbal kmoatess al

cool er gﬁ]clained in.claim.4 characteri,zed in_that the.s%$ art rollers are
a

, h
35 combitation roffeFa9C2 M o% i ¢h 4P r ZaREFY v End!t 19" sUppor t ed
and gui ded i n guitdeerainkserhavi ngoa Yepr afiddled 20a (#FHgemi¥)ed from

carrier modules (13} supported on support rollers
()\ (11, 12) alternating with connecting modules (14),
- the latter without support zrollers of their own

15 being hitched onto the carrier modules (13).

3. The bulk material cooler as claimed in claim 1 or

2, characterized in that both the carrier modules

{13), each together with the longitudinally

20 traversable base frame suppcrting them, and also
the connecting modules (14), each comprise a
preassembled unit, these units being easily fitted

into the cooling grate and being easily fitted as

cooling grate at the place of installation of the

25 grate cooler.

4. The bulk material cooler as claimed in claims 2 or
3, characterized in that the support rollers (11,

12), on which the base frame of the carrier

30 modules (13) is supported, are guided on rails
(19, 20).
5. The bulk material c¢ooler as claimed in claim 4,

characterized in that the support rollers are
35 combination rollers (12, 12a), which are radially
and axially supported and guided in guide rails

having a U-profile (20a) {(Fig. 7).

6. The bulk material cooler as claimed in c¢laims 1 or



6. The bulk material cooler as clained in clains 1

or

- 16 2, characterized

inthat the articulated joints (21, 22) between the carrier nodules (13)
and the hitched connecting nodules (14) are ball joints or universal
joints. 5 7. The bulk material cooler as clainmed in clains 1, 2 or 6,
characterized in that the coupling jornt§ —(21, 22) of the carrier nodul es
(13) for the hlt?hed connecthg podul es, (14) are each arranged 10 in the

r orftP3RRF et

area between the

e ppdy t theh Ité?es @fflcilé)atﬁfj t heiREFrier

nodul es (13). 8. The, bakk nﬁtmeueai 131139] ear,a;seﬁl ﬁb@ﬁdelsn @B} ofved ofheclains 1
to 7, characterlzgd g th%th wed ovg Hgﬁ QD f. the, cooler for
each cool i ng grat & hodGie ﬁuFFl F-89adf” Eéﬁ difongat’E F PP et et racks

are assenbl ed to finivethelpieassenbl ed wunit, the individual cooling grate

tracks ofgwhich are noveabl e independently of one anot her between 20 the
forward stroke position (15) and the return StrOkigf

bul k materi al’.cooTk¢ Bsl&l Apiyedipd clogiles BSs Zlagm

osition (16). 9. The
ichatbeimsi zed2in t hat

the carrier nodul gs &5 éﬂ.é):aeﬁ;ard&b&emﬁ 0 ¢Rakf Olfl‘i‘%”&%'uplfl@lrgwaﬁglﬁf'g return
stroke novenents §15 '16) so that the novi ng | ongi tudi nal rows of nodul es

and their articul

aled ¢ lntO%orHE%t |C@r¥§l§rre BRI Legh] ddted fes tBRSI | e

stress. hitched connecting modules (14) are each arranged

10 in the area Dbetween the front and rear support

rollers (11, 12) of the carrier modules (13).

<:> 8. The bulk material cooler as claimed in any one of

claims 1 to 7, characterized in that, viewed over

15 the width o¢f the cooler, for each cooling grate

module multiple adjacent elongate

cooling grate

tracks are assembled to form the preassembled

unit, the individual cooling grate tracks of which

are moveable independently of one ancother between

20 the forward stroke position (15)

stroke position (16).

and the return

9. The bulk material cooler as claimed in claims 1, 2

or 8, characterized in that the carrier modules

25 (13} are driven to perform their forward and

return stroke movements (15, 16)

soc that the

moving longitudinal rows of modules and their

articulated Fjoint connections are only subjected

to tensile stress.



