Bul k material cooler for cooling hot material to be cool ed
DESCRIPTION 5 The invention relates to a bulk material cool er having
a cooling grate which carries the material to be cooled, such as hot
cenment clinker, and which conveys the material to be cooled fromthe
material charging 10 end to the material discharging end whilst a
flow of cooling gas flows through said material to be cooled. Gate
coolers are used in the non-netallic mnerals industry in order to
drastically cool the material, 15 such as cenment clinker or other
mnerals, previously fiPedkipaeeidah caakpediater§eai®erwards on the
cooling grate. For conveyi mgtt hatbetamatervalcdaide cool ed over the
cooling line, the use of reciprocating grate coolers is particularly
common, the grate system of 20 which coolers conprises multiple
alternately fixed and noving grat @EFEIETEAYriers, on each of which
multiple ggrate plates are fixed, which are provided with cooling

air apertures. and whi ch have_a basi call ward fl,ow of lcool ing air
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reci procating grate plate carriers are fixe 0 one or , pore driven
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Grate coolers are used in the non-metallic minerals

industry in 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 line, the use of reciprocating grate
coolers is 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 reciprocating frames supported so that they
30 can move longitudinally. The hot material to be cooled
is gradually comveyed by the common oscillating
movement of all moving rows of grate plates and is

cooled in the process.

35 As an alternative to the aforementiocned conventicnal
reciprocating grate cooler, EP-1 021 692 Bl discloses a
type of grate coeler in which the cooling grate with a

flow of cooling air passing through it is not moved but



reci procating grate cooler, EP-1 021 692 Bl discloses a type of
grate cooler in which the cooling grate with a flow of cooling air
passing through it is not noved but - 2 is fixed, nmultiple row of
adj acent, reciprocating bar- shaped reciprocating el enents being
arranged above the fixed grate surface transversely to the conveying
direction of the material to be cooled; %aid el ements 5 being noved

between a forward, stroke E05|t|on in the material conveying
direction andt® f&xedn FHibkRLepBRYE i oh, 24Pt (IR IRHOSALEPY Har-
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cooler, Mhlcg %é%e%%ollng 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 cone another rather than

together,

20 In these known types of grate coolers the conveying
capacity 1is decisively influenced by the difference
between the wvolume of cement c¢linker moved by each
forward stroke in the conveying direction and the
volume o©f 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

315 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 waterial is



30 through correspondi ng longitudinal slots in the cooling grate and
are driven frombeneath the cooling grate, making it relatively
expensive to seal off the cooling grate, charged with nmaterial to be
cooled, to prevent material falling through the drive plate
apertures, and 35 thereby to keep the material wear w thin bounds.
The reciprocating elenents noved in thes hot cenent clinker bed are
exposed to a high level of thermal and nechanical wear, reducing the
service |ife bdhtetmiygedt by ddw erecimmadatyingheslestertyed mfvesu| kn the
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741 Al discloses a cooling tunnel for cooling and/or freezing
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fl oor elenments woul d nean exposure to a |gh evel ermal an
mechani cal wWeFCSEnFEgetion, so that the codling gas flows throug

15 the progressively advancing Dbpbulk 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 hot 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 PFurthermore, 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 coclers need
in terms of their throughput capacities and cooling
line lengths for the cooling of hot cement clinker.

30
The object of the invention 1is te design a bulk
material cooler operating on the “walking £floor”
conveying principle, especially for hot cement clinker,
so that in order to achieve large cooler lengﬁhs 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 case of hot cenent clinker would therefore lead to an inadequate
service life of such a cooling tunnel. 25 Furthernore, the adjacent
fl oor elenments of such a cooler could not be used with a long length
of 40 to 50 m for exanple, such as industrial grate cool ers need
in ternms of their throughput capacities 4an_d cooling line lengths for
the cooling of hot cenent clinker. 30 The object of the invention is

to design a bghkneiBfetiRl v€ Rl RinaReBal L NdoRPehbgrcdatdd ng 1 oor”
conveying principle, especially for hot Cement clinker, so that in
order to achieve large cooler lengths and 35 widths its cooling grate
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ki nemat i cal | ysgmofipenshtiad droy .depbe@endi 88zimst he invention this
object is achieved by a bulk material cool er having the features of

claim1. 5 Advantageous devel opnments of the invention are specified
in the dependéntths aiwdk matemidloiidelest eccakdénsl 6p abeoidvegtiont he
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adjacent longitudinal rows of cooling grate modules are
15 capable of controlled movement independently of one
another between a forward stroke position in the
conveying direction of the material to be ccoled and a
return stroke position, so that the material to be
cooled is progressively conveyed over the cecoling grate
20 on the walking floor conveying principle. The cooling
grate thus assembled is 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 dgrate modules at
the same time serve as bulk material conveying and
cooling grate ventilation elements. There are no
reciprocating elements, which would Dbe 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 strocke movement are moved forwards together,
but in their return stroke movement they are not moved
together but are succeésively returned in at least two
35 groups in at least two successive stages, in each of
which only some of 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



conveying direction of the material to be cooled and a return stroke
position, so that the material to be cooled is progressively
conveyed over the cooling grate 20 on the wal king fl oor conveyi ng
principle. The cooling grate thus assenbled is pervious to the
cooling air, which flows upwards in an approxi mately transverse
current through the cooling grate and thgough the bed of bulk

mat eri al deposited thereon, that is to say the 25 | oad-beari ng
surfaces of thetoonkinguygiat etheduteagiaty hdie sdnesbuikremgeerviads bol k
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no reciprocating elenments be exposed to severe wear
and whi ch mouPBtlﬁﬁéFﬁF%P%E% bedtka WﬁHHFDSGtFQﬁErWQVemﬁBErng inthe
bed of bulk material on top of the cooling grate. For exanple, the
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supported on its own supgor i ng S ~on correspondi ng gu
direction the materlal to be cocled, 1Is 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 joint or a universal joint. 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 also 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 materxial cooler constructed according to the
invention the level of resulting, unwanted lateral
guiding forces of the moving carrier modules is



10 According to one special feature of the invention each

| ongi tudi nal row of cooling grate nodules, with the coupled nodul es
arranged in series in the conveying direction of the material to be
cool ed, is assenbled 15 fromcarrier nodul es supported on support
rollers alternating with connecting nodules, the latter w thout
support rollers of their own being hitehed onto the carrier nodul es.
This neans that in this enbodi nrent two types of nodul e are conbi ned
wi th one anothdprimhzedchtbds| dayrludphal SoMcePtéboti Ag gt Surther

nodul es, a fepéaieris@MIBRohgnakl 1byges c@ht@&ddbecéﬁtéﬁ thatahbeyon
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nodul es and the connecting nodules bilaterally hitched to themis in
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mnimzed, tRhsdeveloakei.ng susceptible to yet further reduction
through a | arge center-to-center distance on
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 rails having
20 a U-shaped profile, that is to say they are equipped
with an axial guide on roller bearings. Instead of
support rollers or combination rollers, the carrier
modules may alsoc be supported on linear roller bearings
or roller guides and also on slidée bearings or pendulum

25 arms.

Viewed in the conveying direction of the material to be
cooled, the coupling joints of the carrier modules for
the hitched 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 aiways 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



the support rollers of the carrier nmodules. 5 The ease of assenbly of
the bul k material cooler according to the invention also stens from
the fact that both the carrier nodul es, each together with the
| ongi tudinally traversabl e base frane supporting them and also the
connecting nodul es, each conprise a unit,10 preassenbled in the
wor kshop, these units being easily fitted into the cooling grate and

bei ng easily ﬁbh&?gudﬁﬁa@%b@g At ‘?no%‘hl%@e Qhécetl%lf n%{ladﬂc@illaQ@dOf
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perform forces. What can be said of the lateral guiding forces
15 also applies to the vertical support forces. The
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

20 hitched connecting modules. The force introduced into
the driven modules from the approximately horizontal
longitudinal feed force constitutes a further influence

on the wheel loads. In order to protect the drive
elements from fouling and wear, it 1is advisable to

25 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

30 the module truck or carrier medule, 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
35 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 feztures and advantages



their forward and return novenents so that the noving - 7

| ongi tudi nal rows of nodules and their articulated joint connections
are as far as possible only subjected to tensile stress. 5 OmMng to
its low lateral guiding forces, however, the bulk nmaterial cooler
according to the invention can also advantageously be used in

appl ying conpressive force to the longitudinal row of nodules. A
further advarhageosf wihe ibevendlaineasifdesors #beabynmetit i caterddhce
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and/ or conpressive forces. Wiat can be said of the lateral guiding
forces 15 alsq a gli s to_the vertical support forces. The relieving
of the nndﬁlegntg ot "WRére a bearing lifts off due to uneven
vertical module |oading, which would be possible in a railway wagon

type of modul g gisy precludsd i gchami Nl o OLsERr bECh MAETes

with 20 hitched connecti ng npdul es. force introduced. into
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s under

to 25 install the drive e e nodul'e conveyor tracks.
The point of application of the force therefore lies significantly
bel ow the frigigomn pl ane solovishe achazfcged FakQr | ahndobe eadeed. vibws
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center distance reduces tthies bfillectmatArfigit hegoler in Fig. 1 with

lateral and/or vertical misalignment of the

row of cocling grate modules,

Fig. 3 shows an enlarged schematic section along
the line A-A in Fig. 1 at an articulated
point of 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 meodules
at the. beginning and end of the grate

cooler,

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

their own, and

Fig. 7 shows an enlarged detail of a combination
roller for supporting and guiding the
carrier modules of the cooling grate.

The bulk material c¢ooler according to the invention
will first be explained with reference to the exemplary



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 35 force gives rise to a force conponent in a
vertical direction, which achieves partial to conplete conpensation
for the reduction in axle load. The inveption and further features
and advantages - thereof will be explained in nore detail with
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material coo |chthe arrier dul es carryi
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rollers of their own being hitched onto the carrier

modules 13,

The rows of cooling grate modules extending over the
15 considerable length of the bulk waterial cooler are
capable of controlied mevement 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 bhe
20 c¢ooled 17, such as the hot cement clinker, 1is
progressively conveyed over the cooling grate from the
beginning of the cooler 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 pervious to the cooling
air 18, and which may be provided with any perforations
pervious to the cooling air 18. It is particularly
advantageous 1f 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 bhut staggered in relation to one another, and
the v-legs of which intermesh with a gap, forming a
labyrinth for the material to be coocled and for the
35 cooling air 18. This ensures that the bulk material
cooler according to the invention is 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



short design and without a cooling grate of their own, and Fig. 7
shows an enl arged detail of a conbination roller for supporting and
guiding the <carrier nodules of the cooling grate. The bul k materi al
cool er according to the invention wll first be explained with
reference to the exenplary 9 enbodinent, in Fig. 1, in which the
cooling grate, viewed over the Iength‘&ﬁb'over the width of the

cooler, is assenbled fro&orrsué& i@ét%o%%aﬁ:é&qxf%ﬁex{%dg#aqf riiarl eag| 6{.151 }[NO

. elrange
arranged in séFies rnthe conveyl ng ‘ e materi
be cool ed bei Ajreeapl ethet ogeaher .atEadn | gagetvdinabPetow ofheodnbatg

grate g?ugef§ux‘9£c@hb® aonedrhcsmgziélsgdiﬁal 14 .C)V\tcﬁaghlbe l&@@lalri kasEl Ghel,
is assenbled fromcarrier nodul es supporte ateral l,y on
support roll ngoﬁ?glﬁrﬁtteerrﬁ%“{q%ﬁgg vitth ?@nléjoﬂ%%%#i ng ﬁ&gﬂlf\égs TR he
| atter wi tth nohsuppbanbereoveéetslafed.heir own being hitched onto the

carrier nodules 13. The rows-of cooling grate nodul es extendi ng over
the 15 considerable length of the bulk material cooler are gggagge

of control | edTR®vENBRCT N deDeIfIeht 1Y of 20Ré  Fiot ARTE bet wiedY
forward strokerposippontdd bn ghede comeyirg dio edt itdre clulddteucture
material to becgﬂéeg;ﬁ:%g% %oorl%tr‘!r rj:ns%{] SRR L l8sa50 Hagkvkhe
material to be 20 cooled 17, such as the hot cenment clinker, is
progr essidfel yte®nvegenssdesr PhetBBoFRRYLGF atedntdm Lhem2Bedi iR AELLS
t he C_oo: er tAlo?ﬁhQé_eclea Oéuﬁﬁ&fﬁo%ﬁﬂ_eﬁg.ththM'd@d@%iﬁlﬁo%%wd £YtRE g
principle. modul es_ar.e .o r oxi mat trough- s S n
viewed in cr o D5 s eciPSH Hgve uBBgf g‘i}%l?e \Aﬁ?‘g?\t%ﬁ?’ s Fﬁégﬂeé
mat eri al connecting modules 14 is in each case achieved by way
of an articulated joint 21, 22, preferably a ball joint
15 or a universal joint. 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 18, 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, is 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 comnnecting
module 14 is hitched onto the carrier module, At the
same time lateral guides 23 inm the articulated jeint
plane prevent any transverse inclination of the hitched

35 connecting modules 14. That 1is to say the lateral
guides 23 are d¢esigned so0 that only that degree of
freedom which would permit lateral tiltihg of the
modules 1isg precluded. This can be achieved, for
example, by a domed shape of the guides and a surface



to be cooled 17 and is upwardly pervious to the cooling air 18, and
whi ch may be provided with any perforations pervious to the cooling
air 18. It is particularly advantageous if the upper sides of all
nodul es 13, 14 30 each conpri se saddl e-roof -shaped V-profiles, which
at an interval fromone another are laterally inverted in opposite
but staggered in relation to one anothery1 and the V-legs of which
intermesh with a gap, formng a labyrinth for the material to be
cool ed and f ohatvii@g35acobbw ngcEfif it8 enthi of erfstirdsicrhat Thage pugwides

material  cool:gr +ageor dhage t @ J heuppyent ieR i Sesgheguar dede agaidisa
material falling through the grate. For even re reliabl e avoidance
of the risk of“O%Htl@Fi' al TE®Be t‘&%olféﬂ“'q‘td'lolnisngmgﬁ%u‘é}ﬂet HEFHE 540 s
possi ble to - st@tianlangeeacehbsade bottomthat prevents nmateri al
falling through the grate at an interval belowthe grate surface of
all nodules 13, 14. In the |latter case the cooling grate nodules are
ventil ated i nBeERi s afREFies mMednleRanbdr - feftl | EEREhethevsppdie

rol : ers 11, 12?ﬁ§ﬁtﬁ§iﬁ§11}-etrﬁﬁéub%ﬁﬁli3ba§éef&ﬁﬂﬁ?)rsﬁ@@oﬁrlﬁiggi dtemn,

rails 19, 20 of .t substructure,_.of t rate c r.. N i ic

Loversal howBosr 1150 PRs HRoHPErHSY AR o ¢ IR s By IR Tk

al so roll onuhikedreamserbled | sthFhercabgpoPng Besfeentthe being

carrier noful @ésiﬁﬁa@@tﬁ:ga it e |€{o<ﬁi1’§rf’ghe‘<€ra@e9n£]ﬁ&t bagngoakesy 14
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is in each case achieved by, way of an articulated jaint 22
preferably a baFFefofft ci%ilb?g 2ITATS F5athg &?Lﬁrﬁc.e Ic’r‘nfl &ﬁéﬁéﬁ?ﬁ&ophgf
bul k mat eri al theoaerteacecordieng vdch hedmpegativnlyhel gl r @dsembly

al i gnment accugpgy. i s not particularly high in the case of the guide
rails 19, 20 and t e support rollers 11,

15 Instead of 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 50° in comparison to Fig. 3, that is to
say in the spindle area the combination rollers have

20 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 profile at the axial

25 end for axial support.

Viewed in the conveying direction of the material to be
cooled, the coupling joints 21, 22 of the carrier
modules 13 for the hitched connecting modules 14 are
30 each arranged in the area between the front and the
rear support rollers 11 and 12 of the carrier modules
i2, so that the support forces from the connecting
modules 14 always act between the support rollers of

the carrier modules 13.

35
The forward and return movement of each of the adjacent

rows of cooling grate modules can be Iimparted from
beneath the cooling grate by working cylinders, which
suitably act on one or more of the carrier modules 13.



12, because in the event of a lateral and/or vertical 20 m salignnent
of these conmponents the row of cooling grate nodules in Fig. 1 can
assune the configuration and/or the kinematics represented
schematically in Fig. 2. 25 The section along the line AAAin Fig. 1
enlarged in Fig. 3 shows the base fra 2of a carrier nodule 13,

whi ch by way of four support rollers, of“which the two support

rollers 12 cag e SEeN.1 & pUBPOLHE] Al dhGodid e £81! 822 2ad11ag
nodul es 1 er

respectively. On their_ upper side 30 the carrier 3 on et
si de have a udT¥e?sHPAYLE Mubindfd 24)2tRptheabkFRtnFenlthe grate
connecting nbgkdies 14ahs ol tedashiant ocd heogar cher predskenbdedt hait,
sane time |lateral guides.23.in the articul.ated_jolnt | ape . pgev
any transversgh?nc |%% f%%a%f ??égﬁé%(: ﬁf?fS %5%%g%tiﬁg nggﬁPés %%;

That is t6& sagoverblat etrdepepdaidsis off e esi gnedhss t RaFveARy that
degree of fregdamonichomoyldlineon hnkatgealethih i firie theeivTReul es
is precluded. This can be achieved, for exanple, by a donmed shape of
the guides and a surface - 11 having a |ow coefficient of friction,

These gui des Iff urdhealserbe tseesuppont fie eitghtt ofs t e Haildhefrom
nodul es. The upet i,o : t tl tafd y-
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determ nate. e carrier es 13, each together wth the
| ongi t uditfal I8P t¥2READ abF e LhASE FFAREISERHOIPY ng FReRiC: aRANAPSH Rhe

connecti ng myshd 18 it ryTRirRRC R 4C @YY € ra@cipBbtapirgsesdbpeece n2s he
vorkshop, "thesg nits belng 10 easi Ly fLbiedd ntgshe scogling.af ats
and being easiTy "fitted as cooling grate a he "place of
install ati ontdfe front side of the first carrier module 13. An end
module 25, by way of which the cooled cement clinker is
15 delivered to 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
modules 13a, 13b etc¢., are of comparatively short design
without their own cooling grate. The articulated joints
21, 22 cof these carrier elements lie comparatively
close together. The connecting modules 1l4a, 1l4b hitched

30 onto the carrier elements 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
comprises the connecting modules l4a, 14b etc. carrying
the material to be cooled 17.

35
The variants represented in Figs. 1, 4, 5 and & are
capable of any combination with one another,

The upper sides of all modules carrying the material to



the grate cooler with conparatively little assenbly effort. 15

I nstead 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 900 in conparison to
Fig. 3, that is to say in the spindle area the conbination rollers
have 20 their own rolling el enents for &% al guiding of the rollers.
Fig. 7 shows an enlarged.detail .of such.a_.conbination.roller, the
support roll er%e15053)?6%?1:‘:!(?'harrﬁnsc’IE Fﬁpfﬁ}él‘ﬂf% :g’f itfreo%-ld' %hﬁperdg(ﬁefllgn’
support and the EbBEi rdievel eetenin 1%ke obowhdthlayers PA bald pedkirielat
the axial 25;gnd-hek &% YredRROlhy ViAWRd veNnbhemEARY 8¥REden this
direction of the material to _be cooled, the couplin oints 21, 22
of the carrier° Wolul¥sem £ PRESHIT héﬂ“%oﬁﬁ@ct??é% SsMPFuLfe
30 each ary angeekexr n sulrdageea Wetakeehelbe finbeteantlyt he pearestuppdlt
rollers 11 ai : . 8 ul : t he support
forces fron1?%3;%3%%é%??ﬁ§Q&%¥£iﬁ%£?%14§§|3é§§n§§€h%§{mBen t he support
rollers of the carrier nodules 13. 35 The forward and return
novenent of each of the adjacent rows of cooling grate nodul es can
be inparted from beneath the cooling grate by working cylinders,
which suitably act on one or nore of the carrier nodules 13. - 12
Over the width of the grate cooler, for each cooling grate nodule
mul ti pl e adj acent el ongate cooling grate tracks can be conbined to
formthe preassenbled unit, the individual cooling grate tracks of
whi ch are 5 noveabl e i ndependently of one anot her between the



forward stroke position and the return stroke position. It can also
be seen fromFig. 1 that as it falls from the end of a rotary kiln
the hot cenment clinker 17 to 10 be cooled is first transferred by a
static, non-noving prelinmnary grate 24 onto a reciprocating end

pi ece 25, which by neans of an articuldted joint is hitched to the
front side of the first carrier nDduIe 13. An end nodule 26, by way
of which the cool ed cenment clinker i AéMgellvered to a roll crusher
27, may be coupled to the | ast carrler nodul e 13. In the exenplary
enbodinent in Fig. 4 the row of cooling grate nodules has an
extended unilaterally 20 hitched end nodule 26. In the exenplary
enbodi nent in Ri-g2 Buifie PRCESE 2énBORDET] BRVET |3 FRAL Y et Duthidhke

a_carrier Jodule S -SUpa9rLed By Way Al SURPGLIcH OLLRIS, o U QUi de.
HRRT, RENPY Se B T

25 I n the exenplary e |nen ig. 6 e carrier es 13a,

13b etc. akecefiaconpabat icvellgashart desigpingv dhosttideifrawe cool i ng
grate. The articulated joints _ 21, 22 of these carrier elenents lie
conpar at i VéIbpriglosbarggashend tRe2cBARRELF h horhA sl g end ahile a

hi t ched B%lg%t%ftQ oﬁ%%. e%qg%@t%h%%% ?1%Ree te§959'EoOB% COPl

anot her virtually |rec , S hat is 16 Say in plan view the coo
grate of bb&pgﬁ&hﬁgcooler in Fig. 6 only conprises the connectlng
nodul es 14a, 14b etc. carrying the material to be cooled 17. 35 The
vari ants repre&entBg Fﬁohlag g¥atq, Blowed e @ cepuite 87 ARET 2

combi nat | n ath! Bropg.aRALNEL. ThesUpBeE: S deferblmall midudes ooy i ng

the material to - be cooled 17 are o appr oxi nat t rough-"shaped
desi gn, grate meodules arranged in a plurality of 1ong1tud1nal rows,

the modules in each row arranged in series in the conveying
direction of the material to be cooled, being coupled to
one another;

b) the coupling of the cooling grate modules in each
longitudinal row of cooling grate modules is in each case
achieved by an articulated joint;

c) at least some of the coocling grate modules are
gupported by support rollers on guides;

d) adjacent longitudinal rows of cooling grate modules
are controlled for reciprocating movement such that all of
the longitudinal rows move forwards together in a forward
stroke in the conveying direction of the material to be
cooled and are returned in at least two successive stages
by means of a return stroke movement of fewer than all of
the longitudinal rows at one time, so that the material to
be cooled is progressively conveyed over the cooling grate

according to the walking floor principle.



so that they retain the bottomlayer of bulk material in order to
prevent any rel ative novenent between this bottom|ayer of material
and the respective nodul e 5 upper surface, which helps inherently to
protect all cooling grate nodules 13, 14 against wear. - 14 - CLAIM
1. A bulk material cooler having a cool?Png grate which carries
material to be cool ed, and which conveys the nmaterial to be cool ed

in a conveying . di recti f : I ar, gi nd_t . mat eri al
di schargi ng en -wﬁ?%%5§ﬁ§|@%gg 18g2%§%%3%a§5f%g%gg?ﬁr%huﬁﬁéﬁé?ﬁ,
materi al tuhdreienelaet, 1ctedptidinag: ray theceoOdLhd o enodiiByed over
a length and over a w dth of the cooler, is assenbled frommultiple
cooling GEREELHEUIEESMAFRERGEE MRIYLIBFUFAPPRYERT PR NIRRT th OGS,

t he nmodul eg d-2aGh Q?Wt?lr 3ngedtif S@B&gfeé,” the f&@é’&y} W thout
direction of the material to be coofe , being coupled to one

anot her; Bugpeetcavplieng of theieoolhngbgiag eh hochidd® sonyn edoh

| ongi tudi nal row of cooling grate nodules is in each case achieved
by an arti“CHFAEEd™PHAESc) at | east some of the cooling grate
nodul es are supported by support rollers on guides; d) adjacent

| ongi tudi nal rows of cooling grate nodules are controlled for

reci procati ng sovehenbuduchatkatadl tocolertde ¢lnguddidimaliaions ,nove

forwards together in . a forward, stroke.in the conveying direction of
t he mater % rte&nbE’OtEoéiI‘@dC&ﬁalﬁ’r”em?‘é‘tlh‘?%eoe?‘#l a‘ioq%%}%ﬁigr g @

successi VQo%Fﬁ%_%inQ}{15FE€B§v€‘l»s§bi@tHéé‘e SEFOKE JINSIBNN PR ghan

all of the lNongitudinal rows at one tine, so that the nmaterial to

be cool edailsoptbgr essheekyngonvéydds pveach heowgool g gratassembled
unit, these units being easily built into the cooling grate
or being easily built as the cocling grate at the place of

installation of the grate cooler.

4. The bulk material cooler as claimed in claim 3,
wherein the support rollers, on which the base frame of the

carrier modules is supported, are guided on rails.

5. The bulk material cooler as claimed in claim 1,
wherein the support rollers are combination rollers, which
are radially and axially supported and guided in guide

rails having a U-profile.

6. The bulk material cooler as claimed in claim 2,
wherein the articulated joints between the carrier modules

and the hitched connecting modules are universal joints.

7. A bulk material cooler having a cooling grate which

carries material to be cooled, and which conveys the



according to the walking floor principle. - 15 2. The bulk materi al
cooler as clainmed in claim11, wherein each |ongitudinal row of
cooling grate nodules is assenbled fromcarrier nodul es supported on
support rollers alternating with connectl ng nodul es, the latter,

wi t hout support rollers of their own, tBer ng hitched onto the

carrier nodules. 3. The bulk material cooler as clainmed in claim 2,
wher e 1 PURENG LT Y TRAULS, GAChAbE0ehhoa; M EDLE, rom

| ongi tudinally traver Ie base frame supporting t em and al so the
connect i ngnanmitﬂaes ckea@lr@ommdl ® a pneeasi;enrbdiedchamgingténe@emm‘iet S
being easily built into the cooling tﬂ‘g%ate or being easily built as

the cool i g ¥f é’cfe o ki Ft & 017 | ST atihen TG gt & Ga1erd
4. The bulk, eiigl, cooler as claimed in claim3, wherein the
support roll s, on which the base frane of the carrier nodules is

support ed, areaQU|th conlialg grafe, Theehad kovat ex | Béngdol &td asver a
claimed in claim.l, Wnereil n the support rollers are, conbi nation

rol lers, WHi ofr ENCaGCRLEY rand ARFETPYSS UphOR t B Bl GuFRah

gui de ralgr%t@awo@mes Uaph gk 18 2 TREuPM Keyraderiglg fe&hﬁ{alasrows,
claimed in claim?2, wherein"the articulated joints between th

carrier mudhel esduars tine elalctlctrredv ecnaag&dngn neeht] @5 m&M|qﬁaﬁwlng

joints. 7...A bulk mater cool er haV| a coo rate
orri o5 A EERRCo e CEBOMBASTaRd ol BF Conveys TS GRiE i ¢ al

to be coolgd LRcsaneenveying direction froma material charging end
to a material discharging end while a flow of cooling gas flows
t hrough the maberithe toubéivgobédtheconpling rgpate modules in each

longitudinal row of coolling grate modules is in each case
achieved by an articulated joint;

¢) at least some of the cooling grate modules are
supported by support rollers on guides;

d) adjacent longitudinal rows of cooling grate modules
are contrclled for movement independently of one another
between a forward stroke positicn in the conveying
direction of the material to be cocled and a return stroke
position, so that the material to be cooled is
progressively conveyed over the cooling grate, wherein each
longitudinal row of cooling grate modules is assembled 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 and wherein the coupling joinis of the carrier
modules for the hitched comnecting modules are each
arranged in an area between front and rear support rollers

of the carrier modules.



a) the cooling grate, viewed over a length and over a w dth of the
cooler, is assenbled fromnultiple cooling grate nodules arranged in
a plurality of longitudinal rows, the nodules in each row arranged
in series in the conveying direction 9f the material to be cool ed,
bei ng coupled to one another; b) t he' coupling of the cooling grate
nmodul es in each longitudinal row of cooling grate nodules is in each

case achieved bTh@”bﬁﬂk‘&HE@E?QIJ@bBEerCﬂa@En easloSOIRy Yrdthe
cooling grate nodul es are supported by support roliers on guides; d)

adj acent vhdrdi cadicnak mewsroklcbol bagegrie@, nodldlvwdsiclareorogits dideed
for novement |n9eg gent of one anot her, between a fggmard stroke

posi t i on " eEHE §i Fg°Lafr &Bt FoRCBYSY HY it e 5&" ¢ool ed and

a returnpgsieeke: Eﬂ§kgh9§ ef@ thah hheePRLErdddcidr-PmsieditHiSe a
progressively conveyed over the cooling grate, wherein each

| ongi t udifdalv pédwecobldogl igag drlawe mhdougd itbeamsembliad troke capiiedr
nodul es su&gorted on support rollers alternating wth connecting
nodul es, “CRETT-St1€F, without support rollers of their own, being

hitched onto glﬂetgar &b@&inﬁDQi_Aé@é apde eI 8idy the i gt & of
the carrier nodules for the hitched connecting nodul es are each
arrangedwndthnoéréhebé@mé@ﬁ fF@n@séﬁ@bl%@rfﬁQﬁnﬂﬂkt#Rﬂq(ﬂqplh@B'the
carrier a.lVI I’}g_ a COO|Wlsl"lg

grate mﬁFé c????e ?5 %th be %d% a o 34§%H1 CONVeys 1

materi al the ReaGLekedni aaahceawearmgedem léé't:ﬂcel’s)rﬂrﬁ tﬂmtcﬁrm@}ylng
charging end to a material discharging end while a flow of cooling

gas flowdiraebigh PhethatBrtaried be Reoterled.cHfgmsignyppled to

one another;

b} the coupling of the cooling grate modules in each
longitudinal row of cooling grate modules is in each case
achieved by an articulated joint;

¢) at least some of the cooling grate modules are
supported by support rollers on guides;

d) adjacent longitudinal rows of cooling grate modules
are controlled for movement independently of one another
between a forward stroke position in the conveying
direction of the material to be cooled and a return stroke
position, so that the material to be coecled is
progressively conveyed over the cooling grate, wherein,
each longitudinal row of cooling grate modules is assembled
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 and wherein both the carrier modules, each
together with a longitudinally traversable base frame

supporting them, and also the connecting modules, each



a) the cooling grate, viewed over a length and over a w dth of the
cooler, is assenbled fromnultiple cooling grate nodules arranged in
a plurality of longitudinal rows, the nodules in each row arranged
in series in the conveying direction of the material to be cool ed,
bei ng .coupled to one another; b) thé tdupling of the cooling grate
nmodul es in each longitudinal row of cooling grate nodules is in each
case achigyedife an acticubared Latol: chloalul fast, SO o the
cooling grate no ufeSare suppor ted by support FolTérs’ on gui‘des; d)
adj acent Iengitt uditealk heowsoafingogkang grabein®desd €51y anel Tondd alHeed
for novenent _independently of one another between a forward stroke
posi tion IFPAURESCHEFER AG TlPr BARFENCEf Lndka hbdelemal ok e Todied and

a return Shake Basl iha8es30,h0al Vi DG ARLeLL Alnd O, hR1F Q0 Ghd S

progressively conveyed over the cooling grate, erern, eac
| ongi t udi raloleaw dbrceekhngoglahg gpdud esodislas et gl e fadjacaitri er
nodul es supported on support rollers alternating with connecting

nodul es, HEPEALEeFOOM-PFHOGEAEUPPBFES rdTE 2SS HI1IRITC ARE™ Bdieng
ot o2 _ e | . .
rtche Ogg%ﬁggémbiéﬁr hﬁﬁ_trmgﬂlee§n3991%?ﬂ egl[c?o]pﬂ{%; ei%gb%?]{)dacg{:‘s fF e

nodul es, together wth a longitudinalTy tra
suppor ti nghtikenmarandoaksbliehéndepaedently mtl ubes aresdlerl SHetowr@r ithe a

preassenbl ed unit, these units being easily built into the cooling

grate or BEFHGTEaSEFORBUPPELRECRNRMY BT i Tk Yratsh 2k e RO HER of

installation of the grate cooler, and wherein when viewed over the

width of the cooler, for each cooling grate nodule, nmultiple

adj acent el ongat heobhikhgngtateal rackbenras aslsamsded t @lfedmmz2t, he

preassenb%ﬁgrgghtthéhgakggé¥lgggﬁl§§9é££9ﬂé¥égéaJJ%%Q¥%3¥% their
forward and return stroke movements so that the moving
longitudinal rows of modules and their articulated joint

connections are subjected only to tensile stress.

10. A bulk material cooler having a cooling grate
which carries material to be cooled, and which conveys the
material to be cooled in a conveying direction from a
material charging end To a material discharging end while a
flow of cooling gas flows through the material, comprising:

multiple cooling grate modules forming the cocling
grate arranged in a plurality of longitudinal rowse, the
modules in each row being coupled to one another in series
in the conveying direction by articulated joints;

support rollers supporting at least some of the
cooling grate modules; and drive mechanisms arranged to
reciprocatingly move adjacent longitudinal rows of cooling
grate modules such that all of the longitudinal rows move

forwards together in a forward stroke in the conveying



whi ch are noveabl e i ndependently of one anot her between the forward
stroke position and the return stroke position. 9. The bulk materi al
cooler as clainmed in claim2, wherein the carrier nodules are driven
to performtheir forward and return stroke novenents so that the
nmoving | ongitudinal rows of nodul es”amd their articul ated joint
connections are subjected only to tensile stress. 10. A bulk materi al
cool er Nawiid A 2801400 QA &nNLah 681 Ehes: PRLELIAILP PS,£08) oty
and whi ch conveys the naterial to be cooled in“a conveying direction
froma nateanial changiangoend vt dyaameteniral sdiskbangrageend sdidieaa
flow of cooling gas flows through the material, conprising: nultiple
cool i ng grdt%e TMoAHEd 6 METGTERELYEOY| AGRVEY AL eOBPF ange cC oMt rd

Pl ural | 1Y iadeReldcdiing ce0Whe L0%ici MRAH) 85 | B Ack,ToW bel ng

coupled to one another I'n series iIn e conveyl ng rection by
articulated joints; support rollers supporting at |east sone of the
cooling grate nodul es; and drive nechanisns arranged to

reci procati ngl y mov&Cal’dEe ARt PEAGTt GAPHET FovRIDINRDOtR g2 gt at%
modul es syghLhat ald abnheukengnt udi;,nak éQ&?iﬂ€V§%a{é”ﬂgﬁé¥és i

together in a forward stroke in the conveying - 19 direction an
such t hat aalslendfl ethd rbongetudemahodohss deuppdrted@tom nsigpmndtt amdduesisy
by a return stroke novenent, so that the nmaterial_ is progressively
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principl egbhorthehubksmierhal »Copherpasns! i twskd ol AidALl 0,
wherei n each | ongi tudi nal row of cooling grate nodules is assenbled
from carricerrimedumesiudapgport ed on support rollers alternating with
connecting nodules, the latter, without support rollers of their
own, being hitched onto the «carrier nodul es.

12. The bulk material cooler as claimed in claim 11,
wherein each of the carrier modules, together with a
longitudinally traversable base frame supporting them, and

also the connecting modules, comprise a preassembled unit.

13. The bulk material cocoler as claimed in claim 12,
wherein the support rollers, on which the base frame of the

carrier modules is supported, are guided on rails.

14. The bulk material cooler as claimed in claim 10,
wherein the support rollers are combination rollers, which
are radially and axially supported and guided in guide

rails having a U-profile.

15. The bulk material cooler as claimed in claim 11,
wherein the articulated joints between the carrier modules

and the hitched cennecting modules are universal joints.



12. The bulk material cooler as clainmed in claim11l, wherein each of
the carrier nodules, together with a longitudinally traversabl e base
frame supporting them and also the connecting nodul es, conprise a
preassenbl ed unit. 13. The bulk material cooler as clainmed in claim
12, wherein the support rollers, on"whPch the base frame of the
carrier nodules is supported, are guided on rails. 14. The bul k

mat eri al cool er, s xchai i i n,t 0 |l ers
are conblnatlongfo %%%@p%ﬁfgﬁgggrgb%g T ﬁ?@ é%?%f#%g){%?éﬁued
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cooler as clainmed in claim11l,. wherein the articulated joints
bet ween t & (e Ale L mBEuICES 1 ednd Nt ReCARYEHERT cCOHARTE 1 1y |%s are
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grate which carries to be coo conveys t
mat eri al ﬁELMeodoab@dlmg gasoﬁweysnghﬂoughttn@ mJEEW£a1;nﬁampnﬂ51ng
charging end to a material _discharging end while a flow of cooling

gas flows throlighttRéEnEPeLEap, IEB rW%@V&FSrﬁﬁ¥W1ﬂ$3?ﬁﬁﬂqQRiﬁﬁ%Ie

modul es T%&%k%gakgsn%%9|hﬂga giate1 aryaggetond @ad A Aliddys Ofc he
| ongi t udi nal rows nodul es 1 n each row being coupled to one

anot her i moglgliees ini prathe rognbeynagedupeed i om dre amothdatied geaiimss;

support rQIIe orting at |east sone o OD|J grate
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connecting nodules, the latter ?hout support rollers of their own,

bei ng hi t chediogt grehe modpiker nDduIeS' and drive mechani sns
arranged to nnve gdhong1£ud1nal row of cooling grate modules is

assembled 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; and

drive mechanisms arranged to move adjacent
longitudinal rows of cooling grate modules independently of
one another between a forward stroke position in the
conveying direction and a return stroke position, so that
the material is progressively conveyed over the cooling
grate,

wherein the coupling joints of the carrier modules for
the hitched connecting modules are each arranged in an area
between front and rear support rollers of the carrier

modules.

17. The bulk material cooler having a cooling grate
which carries material to be cooled, and which conveys the

material to be cooled in a conveying direction from a



| ongi tudi nal rows of cooling grate nodul es i ndependently of one
anot her between a forward stroke position in the conveying direction
and a return stroke position, so that the material is progressively
conveyed over the cooling grate, wherein the coupling joints of the
carrier nodules for the hitched conﬁe@%iﬁg nodul es are each arranged
in an area between front and rear support rollers of the carrier

nodul es. /AN rial .coaql L hg i g i ch
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a material discharging end while a flow of cooling gas flows through

the material, EBHPrPdtnGOOlilEt BFRECCBBATRES gf atRlpddhescedtHitg the
cooling grate Arnanged d qnaap%ggggggxgogf' pOgL1 tdkal1 T, s

nodul es im each row being cou ne another in series in the
conveyi ng rehidudets am ey car triosubatied pounlisd sopos tamother sirsuppardd ng
at |least sone_of the cooling rate nodules; each | ongitudinal row of
cool i ng gr& ENFoFPrYEYLET S4LErbIER PYoRT EAFH & ol ¥s® supported on

support rol | er g, alter pahhRgsWsl,Br60RNRG! 4 010 Jpdul the J,al ter
wi t hout supporfp?ollers of fhei?pomn, %e%ng ﬁ?tche onto Eﬁ%
carrier nodeldsg aadedmodelmechani sns arranged to nove adj acent
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conveyed over the cooling grate and wherein each of the carrier

nodul es, tdgetheting with comnnecting modules, the latter without
support rollexrs of their own, being hitched onto the
carrier modules; and

drive mechanisms arranged to move adjacent

longitudinal rows of cooling grate modules independently of
one another between a forward stroke position in the
conveying direction and a return stroke position, so that
the material is progressively conveyed over the cooling
grate and wherein each of the carrier modules, together
with a longitudinally traversable base frame supporting
them, and also the connecting modules, comprise a
preassembled unit, and wherein, when viewed over the width
of 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 another

between the forward stroke position and the return stroke

position.



with a longitudinally traversable base frame supporting them and
al so the connecting nodul es, conprise a preassenbled unit, and
wher ei n, when viewed over the wwdth of the cooler, for each cooling
grate nodule, nultiple adjacent elongate cooling grate tracks are
assenbled to formthe preassenbl ed GnfPt, “the individual cooling
grate tracks of which are noveabl e i ndependently of one anot her
bet ween the forwar F i e_re roke i{]on.
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t he carri evhawdinl eshearce rdriiare mday liske ade \ﬂﬁflvé‘ﬂchﬁntﬁﬁsdfﬂv@er f or m

their forward and return stroke nmovenents so that the noving
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are subj eqiaibiilon dp ciBRSicke Slohass 1480, Thes hul kogpL cok osonpl er
as claimed in claim2, wherein the artica at ed Joints between t
carrier nuduieﬁmnandlthEUHﬁm@Wedoammneohnagtmoﬂﬂl@sea$@bba¢te¢cmnm§
20. The bulk material cooler as claimed in claim1ll, wherein the
articul at & TGS HECWEST t he carrier modul es and the hitched
connecting nodul es are ball joints.

In

19. The bulk material cooler as claimed in claim 2,
wherein the articulated joints between the carrier modules

and the hitched connecting modules are ball joints.

20. The bulk material cooler as claimed in claim 11,
wherein the articulated joints between the carrier modules

and the hitched connecting modules are ball joints.



