Bul k material cooler for cooling hot material to be cooled DESCRI PTION 5
The invention relates to a bulk naterial cooler having a cooling grate

which carries the material to be cool ed, such as hot cenent clinker,
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Grate c¢oolers are used in the non-metallic minerals
industry in order to drastically cool the material,
such as cement c¢linker 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
which coolers comprises multiple alternately fixed and
moving grate plate carriers, on each of which multiple
grate plates are fixed, which are provided with cocling
alr apertures and which have a basically upward flow of
cooling air passing through them. At the same time,
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
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 is

cocled in the process.

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

flow of coeoling air passing through it is not moved but

fl ow of



- 2 is fixed, multiple rows of adjacent, reciprocating bar- shaped
reci procating el enments being arranged above the fixed grate surface

transversely to the conveying direction of the material
el ements 5 being noved between a forward stroke position in the
conveying direction and a return stroke
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wear® WLéRi botiRgs refi@rocating elements moving above  the

fixed cooling grate base are divided into at least two
groups and the reciprocating elements are moved
forwards together in the conveying direction, but are
moved backwards separately from one another rather than

together.

In these known types of grate coolexrs the conveying
capacity is decisively influenced by the difference
between the volume of cement clinker moved by each
forward stroke 1in the conveying direction and the
volume of clinker undesirably moved counter to the
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
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 ccoled, to prevent
material falling through the drive plate apertures, and
thereby to keep the material wear within bounds. The
reciprocating elements moved in the hot cement c¢linker
bed are exposed to a high level of thermal and
mechanical wear, reducing the service life of the grate
cocler. Finally the hot bed of bulk material is

n
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reci procating elenments noved in the hot cenent clinker bed are exposed to a
hi gh | evel of thernmal and nechanical wear, reducing the service life of the
grate cooler. Finally the hot bed of bulk material is - 3 interm xed by
the reciprocating elenents noved in the bed of material, which has a
detrinmental effect on the thermal efficiency of such types of grate cooler.
5 In addition, DE 196 51 741 Al discloses a cooling tunnel for cooling
and/or freezing material to be cooled by neans of cold air, S|n%
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i nvention i sflaodesilgneatbul kvhich fills the entire COOllng tunnel
cross section, so that the cooling gas flows through
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 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 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 coolers 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 to design a bulk
material cooler ©operating on the “walking floor”
conveying principle, especially for hot cement clinker,
so that in order to achieve large cocoler lengths and
35 widths its coocling 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



materi al cool er operating on the "wal king floor"” conveying principle,
especially for hot cenent clinker, so that in order to achieve |arge cooler
| engths and 35 widths its cooling grate can be assenbled fromnultiple
easily and variably assenbl ed ventilated cooling grate nodules, in the
novenent of which between a forward sirpke position and a return stroke
position even |lateral and/or vertical msalignnent of the guide - 4

el ement s canebhemkhnenmetinCc k! kitemeerisatiad foamperdeaadifitg-to the invention
this object is achieved by a bulk material cool er having the features of
claim1. 5 Advant ageous devel opnents of the invention are specified in the
dependent cl acasrdingt fie tidek imatesrtiiain cdul erokieot dingacbiered Byedt i on,

the cooling grakemaienes oz%ﬁepe Agnoth and ovelcthes 10 widilnoh the
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rows of cooling grate nodules are 15 capabl e of controlled novenent
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are no reciprocatin whi ch 'woul d be exposed
adjacent longltudlnal rows of cooling grate modules are

15 capable of controlled movement independently of one
another Dbetween a forward stroke position in the
conveying direction of the material to be cooled and a
return strcoke position, so that the material to be
cooled is progressively conveyed over the cocling grate

20 on the walking floor conveying principle. The cooling
grate thus assembled is pervious to the cooling air,
which flows wupwards 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 stroke 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 of the modules are returned, for
example only every second row of cooling grate moduleg
viewed over the width of the cooler. In their return

stroke movement the modules in a row are controllably



severe wear and which would 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 together but are
successively returned in at least two 35 groups in at |east two successive
stages, in each of which only sone of -the-nodules are returned, for

exanple only every second row of cooling grate nodules viewed over the
wi dth of theT€sbr8ed | WRERE| rthet Feftidgr oReAnfembit kt W2 heBlRes %P a row
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joint i railway trucks, each ymdular truck then.bein up e nits
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support rollgps-gkrbRpbhaewy Belikgdhitched onto the carrier nodules. This
means that in this enbodi nent 'two types of nodule are conbined with one

anot her 4% each 20 | ongitudinal row of cooling grate nodules, a feature
common to al Ackypasnal tpdile bpésgal h@kather hverodn inhehtistriaed a grate
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coupled modules arranged in series in the conveying

direction of the material to be cooled, 1s 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 material cooler constructed according to the
invention the level of resulting, unwanted lateral

guiding forces of the moving carrier modules isg



connecting nodules bilaterally hitched to themis in each case achi eved by
way of an articulated joint, in particular a ball joint or a universal
joint. OMng to their articulated coupling, the hitched connecting 30
nodul es are capabl e of conmpensating for lateral and/or vertical

m sal i gnment of the carrier nodules. Besides the saving in terns of support
rollers and spindles in the connecting frodul es, this also reduces the
accuracy of alignment required in assenbling t he bul k nater|3£13%}cooler
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15 The support rollers, base frame of the carrier nmodules is
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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 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 to be
cooled, the coupling joints of the carrier modules for
the hitched connecting modules are advantageously
30 arranged in the area bhetween 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



nodul es may al so be supported on linear roller bearings or roller guides
and al so on slide bearings or pendulum 25 arnms. Viewed in the conveying
direction of the material to be cooled, the coupling joints of the carrier
nodul es for the hitched connecting nodul es are advantageously 30 arranged
in the area between the front and rear-support rollers of the carrier
nodul es. This neans that the carrier nodul es cannot be induced to tilt by
the | oad of 1bhgikiutidhed commect iofg modulles cowd edHeher etaostichdceusst t he

support forces.fromthe cannectin d s_35 a e support
rollers of tﬂglgngﬁ&QEQniﬁJ%ﬁﬁr ﬁ%?cgéfi%% ﬁ%é%ﬁézea%glgfe?%ﬁgﬁﬁgg%riven
to perform thetenkddwasdrass.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 Onmng to its | ow

| ateral dui dPHgnBortcesithoweveriatemal bankdiagefiaICol BPYE¥REr di§ to t he

i nvention capyiRl sgaedyant agequsdy bedssedign @Bpl ¥hag iGermHEesst Vearf orce to
the |l ongitudinal row of nodules. A further “advantage of the invention

resides in tReSSynAEYRREAFCRHSLYNSPR uctIHh I t REPTEdN%es SOFRFE SEIYS es
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modul es. The,fQrGer i BhEPHYCREIANI Oto the tensile and/or compressive
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 1loads. In order to protect the drive
elements from fouling and wear, it 1s advisable to
25 install the drive elements under the module conveyor
tracks. The point of application of the force therefore
lies sgignificantly 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 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
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 features and advantages



the driven nodules fromthe approximately horizontal |ongitudinal feed
force constitutes a further influence on the wheel loads. In order to
protect the drive elenents fromfouling and wear, it is advisable to 25
install the drive elenents under the nodul e conveyor tracks. The point of
application of the force therefore |liesgsignificantly below the friction

pl ane of the charged nmaterial to be cooled. This distance generates a
nmonent , whi chheaads tvwol lihevenekpadingdofint heraxldesadfl 30 ttheranoelceece r uck or
carrier nDduIe he | ' d ct
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8 thereof will be explained in nore detail with reference to the exenplary
enbodi ment s represented schematically ipn the drawn 51n %ﬁﬁﬂ%&gﬁnngs:
Fig. 1 showsFa9scHenati cSEPYE ﬁ(ﬁﬁ?ﬁm%F¥ﬁeFéFFe§l Nl &r ¥ nt of

the bulk material cool eexagpadi/NGehfoditRenflvestt i ﬁﬁef cmsulrcoaiamg:m cement
clinker, Fig. 2 shows ato vrem/and/o si de yi ew schenat | aI

representing the kinenat Fe8t A B %t EPi al* o oré?V?% #?6 £ t h

| at eral and/or verti cal ubsahngnhentcemehheclnukmmt cool ing grate nodul es,
Fig. 3 shows an enlarged schematic section along the line AAAin Fig. 1 at

an articulated point of the cooling grate assenbled from
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/or vertical misalignment of the

row of cooling 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 modules
at the beginning and end of the grate

cooler,

Fig. 6 as a further wvariant 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



nodul es, Fig. 4 and as variants of Fig. 1 show a bulk material Fig. 5
cool er having specially designed end nodul es

the grate cooler, Fig. 6 as a further variant shows a bulk materi al
in which the carrier nodules carrying the connecting nodul es are of
short design and without a.ceoling grate of their own, and Fig.

especially

7 shows an enl arged detail of a conbination roller for supporting and
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The rows of cooling grate modules extending over the
considerable length of the bulk material coocler are
capable of controlled movement independently of one
another between a forward stroke position 15 in the
conveying direction of the material to be cocled and a
return stroke position 16, so that the material to be
cooled 17, such as the hot cement clinker, is
progressively conveyed over the cooling grate from the
beginning of the cooler toc the end cf the cooler on the
walking floor conveying principle. All modules are of
approximately trough-shaped design and viewed in cross
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 1is particularly
advantageous 1f the upper sides of all modules 13, 14
each comprise saddle-roof-shaped V-prefiles, which at
an interval from one another are laterally inverted in
opposite 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 cooled and for the
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

be_cool ed an return stroke. posi |on 1 t hat the naterlal
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progressively conveyed over the cooling grate fromthe beginning of the

cooler to the end of the cooler on the walking floor conveying principle.
Al'l nodul es 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,qir 18, and which may be provided
with any perforations pervious to the cooling air 18. It is particularly
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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 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-2 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 1s to say the lateral
guides 23 are designed so that only that degree of
freedom which would permit lateral tilting of the
modules 1is precluded. This can ke achieved, for
example, by a domed shape of the guides and a surface



al irgnment 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 |ateral
and/or vertical 20 m salignnent of these conponents the row of cooling
grate nmodules in Fig. 1 can assune the configuration and/or the kinematics
represented schematically in Fig. 2. 25 The section along the line A-Ain
Fig. 1 enlarged in Fig. 3 shows the basle franme of a carrier nodule 13,
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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 90° in comparison to Fig. 3, that is to
say 1in 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 1l2a 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 rellers 11 and 12 of the carrier medules
13, 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 imparted from
beneath the cooling grate by working cylinders, which

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



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 Uprofile 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 elenments for axial guiding of .the _rollers. Fig. 7 shows an enl arged
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the front side of the first carrier module 13. An end
module 26, 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
cocling 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 of these carrier elements lie comparatively
close together. The connecting modules 14a, 14b 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 1l4a, 1l4b 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



prelimnary grate 24 onto a reciprocating end piece 25, which by nmeans of
an articulated joint is hitched to the front side of the first carrier
nodul e 13. An end nodule 26, by way of which the cooled cenent clinker is
15 delivered to a roll crusher 27, nmay be coupled to the last carrier
nmodul e 13. In the exenplary enbodinent R Eig. 4 the row of cooling grate
nodul es has an extended unilaterally 20 hitched end nodule 26. In the
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cooled 17. 35 The variants represented in Figs. 1, 4, 5 and 6 are capable
of any conbi nation with one another. The upper sides of all nodul es 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 rel ative novenent between this bottom|ayer of material and the
respective nodul e 5 upper surface, which helps inherently to protect al
cooling grate nodules 13, 14 against wear. - 14 Bulk material cooler for
cool i ng



hot material to be cooled CLAIMS 5 1. A bulk material cooler having a
cooling grate which carries the material to be cooled (17), 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 (18) flows through said material to be cooled, characterized by
the followwing features: 15 a) the cooI]14ng grate, viewed over the length
and over the width of the cooler, is assenbled frommultiple nodules (13,
14), the nodules (13, 14) in each row arranged in series in the conveying
direction (10) 20 of theuiktewitalried becdes ebbaagicgupl ed to one

anot her; b) the coupling of 5@(3111&:98 109 grafe -gpduhes (13, 14) in each
1? Ing grate g

| ongi tudi nal row 25 of coo ules s 1n each case achi eved by
way of an articulated joint (21, 22)' c) at | east a proportion of the
cooling 30 grate nodules (13, 14) is rted by way of support rollers
(11, 12) on guides (19, 20) ; d) the a J acent |ongitudinal rows of 35
cooling yrate nodul es are capable of controlled novenent independently of

one anot heg betﬂeeﬁu@kf %é(‘@églﬂro&@opé’?'t}ﬁ&@l%él@ 'dbotlfl%gcol:_l;\f%)ﬂew
direction of the - 15 material to be cooled and a return stroke %05|t|on

(16) so that t KBiRBt SpExieso the material to be cocled (17), suc
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
be cooled, characterized by the following
features:

15 a) the coeling grate, viewed over the

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

to one another;

b) the coupling of the cocling grate
modules (13, 14} in each longitudinal row

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

¢) at least a propertion of the cooling

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

d} the adjacent longitudinal rows of
35 cooling grate modules are capable of
contrclled movement independently of one
another between a forward stroke position

{15) in the conveying direction of the



cooled (17) is progressively conveyed over the cooling grate on the wal king
floor 5 conveying principle. 2. The bulk material cooler as clained in
claim1l1, characterized in that each longitudinal row of cooling grate
nodul es with the coupled nodules 10 arranged in series in the conveying
direction of the material to be cooleq is assenbled from carrier nodul es
(13) supported on support rollers (11, 512) alternating with connecting

nodul es (14), the Iattﬁgn%%ggguqi ggoé; %£ieuﬁﬁ0f tP@&u w19 bei ng

hitched onto the carrier naterl cooler a
claimed in claiml1 or 2¢stharact@rilzedsen ttHedt bb@hﬂﬁﬁ@rﬁéﬂ$|©® wedul es

(13), each together wi thobhesl oot uﬁéﬂ@%}%% shraey sabhecpage Liane

supporting them and al so e connecti ul es each conprise a
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and beirg easily flttedcgﬁve§99% pgigrabecat the place of installation of
the 25 grate cooler. 4. The bulk material cooler as clainmed in clains 2 or

3, characterized in that the support rollers (11, 12), on which the base
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carrier nodul es thE3) matktiwl to be cooled 1is assembled from
carrier modules (13} supported on support rollers
(11, 12) alternating with connecting modules (14),
the latter without support rollers of their own

15 being hitched onto the carrier medules (13).

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

2, characterized in that both the carrier modules

(13), each together with the longitudinally

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

inte 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) 1s supported, are guided on rails
{19, 20).
5. The bulk material cooler 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 ¢laims 1 or
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The bulk material cooler as claimed in any one of
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for each cooling grate

claims 1 to 7,
the width of the cooler,
adjacent elongate cooling grate
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unit, the individual cooling grate tracks of which
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The bulk material cooler as claimed in claims 1, 2
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