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Bul k material cooler for cooling hot material to be
cool ed DESCRIPTION 5 The invention relates to a bulk
mat eri al cooler having a cooling grate which carries
the material to be cooled, such as hot cenent

clinker, and which conveys the material to be cool ed
fromthe material charging 10 end to the nateria

di scharging end whilst a flow of cooling gas flows
through said material to be cooled. Gate coolers are
used in the nBalkeratesEakieraldrs forngastiydin or der

to drastically colt haeefBher tal be ldosed as cement
clinker or other mnerals, previously fired in a
kiln, imrediately afterwards on the cooling grate.
For conveyi ng the hot mBESCRAPTIONbe cool ed over the
cooling line, the use of reciprocating grate coolers

is particularly common, the e system.of 2
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correspondi ngly reC|procat|ng grate plate carriers
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alternative to e arorementioned conventiona
grate. For conveying the hot material to be cooled over
the cooling 1line, the wuse of reciprocating grate
coolers is particularly common, the grate sgystem 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 cooling
air 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

cooled in the process.

As an alternative to the aforementioned conventional
reciprocating 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 moved but
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reci procating grate cooler, EP-1 021 692 Bl di scl oses
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 rows of adjacent,

reci procating bar- shaped reciprocating elenents being
arranged above the fixed g'r&té surface transversely

to, th r
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In these known types of grate coolers the conveying
capacity is 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
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 cooled, 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 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 wmaterial is
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30 through corresponding | ongitudinal slots in the
cooling grate and are driven from beneath the cooling
grate, making it relatively expensive to seal off the
cooling grate, charged wwth material to be cooled, to
prevent material falling through the drive plate
apertures, and 35 thereby to3keep the material wear

wi thin bounds. The reciprocating elenments noved in
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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.
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.

The object of the invention is 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 cooler lengths and
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
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the case of hot cement clinker would therefore lead to
an i nadequate service life of such a cooling tunnel.
25 Furthernore, the adjacent floor elenents of such a
cool er could not be used with a long Iength of 40 to
50 in, for exanple, such asg industrial grate coolers
need in terms of their throughput capacities and
CODheNt s | dane Beengirhsndftdicalile compengaidd hioer cenent
clinker. 30 The object of the invention is to design a
bul k material cooler operating on the "walKj 19 floor"
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whi ch between a forward stroke position and a return
stroke position even |lateral and/ar v
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cooled is progress:.vely conveyed oOver F??:%e cooling tgrz]'g.te

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
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 Dbe exposed to
severe wear and which would intermix the bed of bulk
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
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
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conveying direction of the material to be cooled and a
return stroke position, so that the material to be
cool ed is progressively conveyed over the cooling
grate 20 on the wal king fl oor conveying principle. The
cooling grate thus assenbled is pervious to the
cooling air, which flows upwards in an approxi nmately
transverse current through the coot 381 rate and
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00
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W@% S PN A 18S PO DS ESwith one another in each

longitudinal row of cooling grate wmodules, 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.

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
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
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 1level of resulting, unwanted lateral
guiding forces of the moving carrier modules is
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10 According to one special feature of the invention
each longitudinal row of cooling grate nodules, with
the coupled nodules arranged in series in the
conveying direction of the material to be cooled, is
assenbl ed 15 fromcarrier nodul es supported on support
rollers alternating with corfhecting nodul es, the

|atter without support rollers of their own bein &
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uni ve ] ol nt to their articul ated cou |ngh.
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according to the invention, thereby resulting in a
conparatively |ow overall assenbly cost. Finally, in
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axially are supported and guided in guide rails having
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 slidé bearings or pendulum

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
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
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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the support rollers of the carrier nodules. 5 The ease
of assenbly of the bulk material cooler according to

the invention also stens fromthe fact that both the

carrier nodul es, each together with the

| ongi tudi nally traversabl e base franme supporting them
and al so the connecting nodul es, each conprise a unit
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m) es carrier nodul esaepre era en to
pémqglmded in a combination of carrler mo u es 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 loads. In order to protect the drive
elements from fouling and wear, it is 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



their forward and return novenents so that the noving
- 7 longitudinal rows of nodules and their
articulated joint connections are as far as possible
only subjected to tensile stress. 5 Onng to its |ow
| ateral guiding forces, howevgr, the bulk material
cool er according to the invention can also

advpetageouwsly be uspillaimedpi fidige CANRHIESSiMeh defed@nce
t

he. | on |tu naI LS f ul I
ad%?ant%gge o e"{pne Pnven |C%rt1ner e%I dree}rlér%et Léeg; Eriﬁr%etmratclclally
10isobkerdravbnpgsf the nodul es. This ensures
uniformty of the kinematics involved in the forward
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conpressive forces. What can be said of the latera
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t

carrier nodules W hitched connect’i ng nodul es.
The force introduced into the driven nodules fromthe
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of application of the fce er ef or lies
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material to be cooled. This distance generates a
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center-to- cefber it afck ABJUEEE thi § f?%c? ticulate

further 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 variant shows a bulk material
cooler in which the carrier modules carxying
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 cooler according to the invention
will first be explained with reference to the exemplary
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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 vertica

di rection, which achieves pagtial to conplete
conpensation for the reduction in axle |oad. The
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thereof will Xpllgl negd 'gkéafngép?e@et 2hk Woldtn of the

r@?%?’%ﬂceov?{) & exenpl ar ment's repre nte
schetati cabl yssemblﬁ@ ¥ 2 ‘h‘g%tlpj‘-q PR S adilifg Qoduies

Fig. %aéﬂo"v%o@ sgbesnyts sisle sdeeof in prt&feerrce:dlveymg

exenp mbod t of th | k
SELEPAEAERL HOL AE FHOCHEFOR A hrt c%%f%e‘# fha SO0 Coupled

CtbQEEherFlgEa@hsde&gatudpnalemeWd/@ Sp@@lgpgw grate

SC{%S{IE& calley HAESGIY | i&él%dgxﬁqn&tdwsCm péheebnl kn
eri a cooler in Fig. 1 wth Iater and/l%r

vELgi cdl: RHissaAS FEIhE 2T GT 0 LY ng g S‘%pgorted
nBleaeérafl? o3 shewsran reﬂllergedlscli@rmﬂt@ﬁ@@tmén with
[ ig. rt at s@@p
oFOPﬁg E?)‘&?l nraO%ra%e ;hs{e tlh£ ??g%&lm‘bﬁ%s r%j Okt
amdlasrsarafantbedt mwR ReiRPHWRATERFR AR | {épe %aér%r
cpghgieBaysng special ly designed end nodules at the
begi nning and end of the grate cooler, Fig. 6 as a
further variant shows a bulk material cooler in which
t rRecaraviser ofindwodsngargratey madsl efonpreee PR FoAURES the

aESnQRdS?QBQEaLléhgth of the bulk mwmaterial 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
cooled 17, such as the hot cement clinker, is
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
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 pexforations
pervious to the cooling air 18. It is particularly
advantageous if the upper sides of all modules 13, 14
each comprise saddle-rcof-shaped v-profiles, 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
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short design and without a cooling grate of their
own, and Fig. 7 shows an enlarged detail of a
conbination roller for supporting and guiding the
carrier nodul es of the cooling grate. The bul k

mat eri al cool er according to_.the invention wll first
be explained with reference t3 fhe exenplary - 9

enpodi ment i n4Fi i i i , .
cTROLREL! By b Bt inienel ke asiing

coorepugh s ERSerd S f A6m AT t APFETYRHUIRRL O hehe  grate
nosht B5ce | BE€AQN mBEAEanged 14\ SBii esei Dather case the

conveying 5. directi 10 of t terial.to . col

eF e ERE pPEdCe; SEter. Tt THNGI s rit  Fauiep  racher
covhamchpmber -yrehd lekedf which one | ongitudinal row
can be seen in Fig. 1, is assenbled fromcarrier

nmodul es 13 supported bjlaterally on support rolle

11758 7 SYPPEF b g St hi 10 tonfetHy THMUTes 1900tee 13
| sdtersuppdirved supppeide noddler sloof Ahefr tdvin sydistgucture
hi & rﬁgeogﬁrgt&h% kLl ey PdulRfat3c e er@Ws, Ohowever,

co0 at e nodul es ext endi ng over_t

he__15
cOFRe dengereifengPh shet RBTHUPK RAFBIFRI 13oBRY¥r 24Fg roll

capblrexeti comppott edonpeesent Theepengdrilgy oétwemn the
anot her bet n.a_forward ro 0Sj.t it

cof elglllenlé. d:&lr%ggtllecs)n 0 thgﬁ%m é%egl %’%i%ge%%%) }éd ggécged
r etenmecitimskenpdsl e ohd 165 48 t9Reth tIRShederiered obhevway

20, £ o) ea_c&éircuﬁél@éu afo frdte ot hzcz@rrwlte_f@&hblwra b&1l joint
progressive Cc nv.e.eg:ov r the ol I n a r {
be‘@‘?n?ﬂ Hﬁl&e)étsﬁ @6%’1“ r 3 tHEE 1‘cl)q‘g_t }géc%’g?jér%g‘ﬁeﬁal
t heoolwat ki agebirdéngcorteyi hlge pr iimyiepicdonAl | tidulreguired
arg) QYnmHP LAUBIS) ¥ d mIghshapedadesi GAgAndnViLR¥CHase
In cross 25 sectiqQn have an upper si de which carries
t RE nefergyide rails 19, 20 d the support rollers 11,
12, because in the event of a lateral and/or vertical
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.

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
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
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
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to be cooled 17 and is upwardly pervious to the
cooling air 18, and which nay be provided with any
perforations pervious to the cooling air 18. It is
particularly advantageous if the upper sides of al
nodul es 13, 14 30 each conpri se saddl e-roof - shaped
V-profiles, which at an intétval fromone another are
laterally inverted in , opposite but sta gered 10N 4
s Po SRY FRERSICISHId AnelVAFELETor W Juides
i Mheardmah wethea gap,supponritngtide Ivedghitnt hff drhe h&itched
mal Sfl s Lo %ﬁ.%omt%g agﬁﬁxfz@{oﬁge mik € OUHNI Rinsti8ction

ThiS énsures that the b [

_ . material cooler according
t ¢ ade dadhdgnGese e né&Peqguar ded agai nst materi al
falling through the grate. For even nore reliable

avoi dance of the risk of.mter,ial b d.:
féqth'hg%f’ﬁro‘ﬁ’gﬁ{]tehre ?‘g le‘alst%?é pecz)atlsés)ﬁ1 bletgg%' gﬂ%g ‘Wlth the
artenyjewdicladded oavtenraaist bras ehranernfupPartiag| thgm:

P L e ot eaa e
surface of a es . ln the er S .

c OBt gPET AT e%nar%i?/eﬁ?ff PR i r%:%segrei e‘gglrtz hgrg%ng
5 elalzan ye hizintieyd vint o | &hed copldngugpwrte ratd epeing egsily
Of 5 I | 3 at2t@eSYRRRE! 8¢ QRs@didation of
ra{ﬁtt?%fg%s&)c%lt eggﬁc,‘kt):s%t ral}cttgxreewof ihe rat.e cool er 1
| Fhe kBRekft i OPEEr SHIth hGRBTaFativeiRe i §8§°BPLY
t ke featr.i er nodules 13 may also roll on fixed support
rollers. The coupling between the carrier nodules 13
and the bilaterally hitched _connecting nodules 14 is

i ArskchdcatE &4 eFREPOYL WPl 16 Sanldr 5B Pat &0 jfoignt 3
2komP3nakhieherabl yess baby jxiistt BS ased,unitvirlsalradially

LE5hh g aY BRe nERErsn fhd EesieBeqn BPpERELLe quide
ageudacrillsedobyp0Ci dal gompaniighni kot Fégecade tBRLtRE €O
guide {21 thelBpidhiandatde SHBPUIYiRtan Jdollers 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 profile at the axial

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
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.
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12, because in the event of a |ateral and/or vertical
20 m salignnment of these conponents the row of cooling
grate nodules in Fig. 1 can assune the configuration
and/or the kinematics represented schenatically in
Fig. 2. 25 The section along,the line AAin Fig. 1
enlarged in Fig. 3 shows the base frame of a carrier

meidye dide w\&/ﬁltﬁh dy ma @f:af:éurco‘éllﬁﬁortfdzoléﬁts cobling

which th 2
Lﬁli%‘d:r@te'g0 )yl ?hg‘u S&P & ra| earcsé % anan %rezggg%]th\?/gel ?rate

Ot rankis Qm@ebesc@@b308ﬂh¢Qxﬂqm®rCM®dEr%§5§§mQ#ﬁd unit,

eidpfer fﬂd%%ﬂﬁﬂéifidH@I&%bsabrahelnErgakandogl,WBYCh are
nmeans of which the connecti

4 1s ched
(MNQYQﬁQQGCaﬂﬁ?%ﬁpﬁﬂﬁﬁﬁFéy AP?thgnesaﬁEO%PﬁE |§?é?3?n the
gUfictem a3 sitircklee pastittohased floe nte tytmaret yokey @os igdpn .
transverse inclination of the hitched 35 connecting
nmodul es 14, That is to say the |ateral guides_23 ar

dd$i fRad b5 hae 6RPY EREP dagred GMAtf (Aodidm fitt th Erom
weHed eﬁﬁi bt hatetakyt kithnghef Hdte camedid eslirker 17 to

precl ud Thi s_can_ be achjieved, for
Qe e B ThES iR SR o Jo racaohy - i foving
| pweddefibagiyegirage 24i ontona Thedprgohteny m@mwce 25

S&AMeH Gy URBARRE tJFe a&?l aheleula@@d hijbghed 1_=dewcefea to

These two functions nak he constructio
[obey ARte et TRE CiFFrofamsdireopyle, 3, R Yena

t apetuler 24,t byt hay lodnghticdi nakl gobiledersaght bhsmker is
f%%&%végggoﬁklqgeacﬁf]crégﬂeﬁl g9, tﬁ§¥09ﬁﬁQﬁﬁhﬁ$d to the

rise a unit preassenbled in
t B8 SkoFREKAGE Pﬁ@§éeuﬁ?ts being 10 easily fitted into
the cooling grate and being easily fitted as cooling

gE%Fetﬁg texe&%fg of HﬂEﬁfﬂe @tiQH Ogig. 4 the row of
cooling grate modules has an extended unilaterally
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.

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
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, 14b etc. carrying

the material to be cooled 17.

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 grate cooler with conparatively little assenbly
effort. 15 Instead of the support rollers 12 shown in
Fig. 3, conbination rollers my 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't e spi ndl e area the

Cosbi fati wl A8d Sobaézﬁpﬁ&ltmerlyow&oh@hl Isﬁapeheﬁseagn,

for aX|aI of th rollers.
rfour SRAE dERaY) ThEsiaciine KT ATISE (of | Bk, faterial
SUFPO¢1d¢D|terpteveﬁtmbnyhremﬂslveanhemthrbétWeeaoahls

f %oi!ﬁﬂd a'la%EPOBE ah@téﬂealr OLhigngehé! I‘%E%g&’ec]c%%e(’f module

which runs n said profile at the axia

aARRES UBBEF RCe Vi dREFT PRIRS cORbEYFRG i Eecminrat all
t he>otnirey igalatteo mModulesol 8d, 14 hegingd iwegpy.0i nts 21, 22
of the carrier nodules 13 for the hitched connecting
nodul es 14 are 30 each arranged in the area between
the front and the rear support rollers 11 and 12 of
the carrier nodules 13, so that the support forces
fromthe connecting nodules 14 always act between the
support rollers of the carrier nodules 13. 35 The
forward and return novenent of each of the adjacent
rows of cooling grate nodules 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 wdth of the grate cooler, for each
cooling grate nodule nultiple adjacent el ongate
cooling grate tracks can be conbined to formthe
preassenbl ed unit, the individual cooling grate
tracks of which 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 cenent
clinker 17 to 10 be cool ed %g first transferred by a
static, non-nmoving prelinmhary grate 24 onto a
reci procating end piece 25, which by neans of an
articulated joint is hitchegii® the front side of the
first carrier nodule 13. An end nodule 26, by way of
whi ch the cool ed cenent cIinker is 15 delivered to a
roll cru be ¢ ed to the Ast carrie
odd P13 T hETSRbnEP A ST HBBH e CTI FI%G TR G ich
cahOWeRl ma€@ehhnger sbecaplyleSahdswiicexésiieess the
unilaterally 20 hitched end nodule 26. In the
magraripllaty bﬁb@@pﬂr@ﬁt innarFegnveying direet konl Ml

t tched but |ike r U
m‘%&ﬁﬁgﬁt ggl ?lvvgy gup%orr[l terf?grélgéha@aéj Aﬁder?d JELe a
£ 1he oFxX ipl1any i1t tihobig®. t@ethatéaﬁéueto be cooled,

nodul es 13a, 13b etc. are of conparatively short
CqmpgnQQHSMAthout their own cooling grate. The

articu gt ed 1ntsgr§osé §18e; {%hgég C@rféﬁtﬁ'a%wer a

lie? ara The ‘cormect
wikRau b@s tjaéacobqlbrhl E_ehadsaﬂbmeeﬁoﬁm mEl i ere aicmn‘tgﬁ
13a, 13b etc, adjoin one another virtually directly
gﬁﬂﬁﬁtmp§uﬂéssayrﬁﬁgﬁﬁahnvﬁeﬁﬁu¥ﬁél%bd?fnboﬁﬁ%ﬁ%g%ﬁa%iﬁ?wsf
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C. carry the materi a
dﬂaaatqénléf 3heThateatibants bepeeseadedbehnjnqpupngdzho
5 and 6 are capable of any conbination with one
ongn@rRENerThe upper sides of all nodules carrying the

mat gf ' lhht %o&pé%n?bgfceﬁgegoéﬁl% egpité‘%cﬂﬁé'@tﬁ{ Yeach

trou
longltudlnal row of cooling grate modules is in each case

achieved by an articulated joint;

c) 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 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 bottom |l ayer of bulk material
in order to prevent any relative novenent between this
bottom | ayer of material and the respective nodule 5
upper surface, which helps jhherently to protect al
cooling grate nodules 13, 14 against wear. - 14 -
CLAIMS 1. A bulk material cooler having a cooling
grate wHbCHuCRI hhesSridl etbdl et ade-x:oohe, ind adud ah
conveys the material to be cooled in a conveyin _
wheireant e@ﬁhf Longatudhnet| a@wm%rfg?@ﬂglr@cglt%ﬁ% nRgeiSsallis
end while a f 0
O T
ale@@haegngr atiﬁh ¥banedt ONgr madh Bagl herndl oomesr a winiitiut
of the cooler, is assenbled fromnultiple cooling
sugpars KOULEES Afr BhBEH PYa PriRAIlYCAd | BHA (iR nal
dules in each row arranged in series in
ca{ﬁéegoﬁégy}%g direction of the material to be cool ed,
bei ng coupled to one another; b) the coupling of the
cooling grate nodules in each |ongitudinal row of
cooBi- ngh@r BudknPabresal sCPRleacks caktimet Ve i Zn

wh%E'éHBUiaégﬁdthQ' Bgrr%r%ohﬁf‘é% SONEh A o J L &OQNH M &

grate nodul es are supported by support rollers on
1o@gndadnnd11gdpaaeatshbmg|bwdenﬁram©WSupﬁoxxxngrqpqpén&nd
nodul es are controlled for reciprocating novenent

alsgc kheh§PIRPFEORI PREVLBRgI BHT nSP R OVES bR §35F d

unEQQeEB%%e'ﬂn§tEOB@@ﬁQ eakiobepiim  henCONMEYid¥b1ing grate
irection of the material to be cooled and are

orr bednpnedakhlat bhédst aswohsuccessiyegsttagest thye milape of

of a_return %troke nmovenent _of fewer than all of the
1n§6ﬁ61PG&PHaP r 6RE GF2bfie“PPhE " so that the material to

be cooled is progressively conveyed over the cooling
grate .
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 coocler 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
bul k material cooler as clained in claim1, wherein
each | ongitudinal row of cooling grate nodules is
assenbl ed from carrier noduy gs supported on support
rollers alternating wth connecting nodul es, the
|atter, wi thout support rollers of their own, being
mabktkghedeonbe tBele8aihi &1 OGN BSg Pirdheidilkron a
material cooler as clained in claim?2, wherein both
matgsiadr chargibadubed, teaghmabgetdqbrdifeprging end while a
£1500 Gt ALRALLY LAY Sal 8, RAsR LHATRARURRAY! LAOLENE b eq,
and " al*S6the gbnnectlng nodures, cach conpri se a
coppeassaghl ed unit, these units being easily built
into the cooling grate or being easily built as the
coob) nghgr apelangt aeapeaceiefed | giseald asuH branhever a
. te.cooler The_b [ . cl aiqn
wi iR Ber s bogher e Hete LS Aof MIE AL BT
grhasembaamesohrhAfgedaihi & phweil By i Sf Supparthetlnar eows,
guided on rails. 5. The bulk material,K cooler as ,
the| mpABdepnipl §RANITOWWABFRRFCE hEn stpttT bl he Coreying

‘ Coation | o i .
SSRIELBFL LSO LSS 10 €0 nr e s g s ld o
ond- phothke; 6. The bulk naterial cooler as clainmed in

claim?2 wherein the articul afed joints between, the
car P? eEhApagHBS ingnaft hRe PP hbRe cHrted R Mot uie ach
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a“cooling grate which <carries material to be cool ed,
acandveti bly eanaeysctibhetedlfoimaterial to be cooled in a

conveying_ direction froma material chargi end to a
nat &7 &f aﬁgéﬁa?ﬁWﬁgoéthﬁh??%{bngf${ﬁ§?ﬁ£%éﬁ%?$d”§%3

sd%bBWthhEQUQUpbggt”§E§§E§E LR beigeosl ed, conprising:

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 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 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.



a) the cooling grate, viewed over a |length and over a
wi dth of the cooler, is assenbled fromnultiple
cooling grate nodules arranged in a plurality of
| ongi tudi nal rows, the nodules in each row arranged
in series in the conveying direction of the materi al
to be cool ed, being coupled to one another; b) the
cogpl tRE Wh1k hea€opld N de HBdHES idbAdely grate
| ongi tudi nal row of cooling grate nodules is in each
whighsearntés evaebjahntarks cirelad jaichitwhioh gonveyst the
of the coo g; grate | e r dp
matgﬁb%o { ro?l%?%i%% d%ldeslg%%%ﬁl égéﬁ %%%gﬁ%ﬂglnay
mat£0Y81 Ofh& Pl hOeil at & &M 51 a lard Lorglde@ridwhile a
movenent i ndependently of one another between a
flowopharaosingkgaposiiowenthronsd EbRvEFFAYiadi FecPpofoated.
the material to be cooled and a return stroke
comB%%?%?%h, so that the material to be cooled is
proyr essi ¥ebyikgnyeyesd, ovaswddeownold ngrgtat endveere a
each | ongitudinal row of coollng grate nmodul es i s

widphsefibrbd FPORPY calf i @FSHRRAADSE %ﬂﬂnﬂ%%
graFgl%géﬁlggt £P§£§Q§ 1M”£h$ f%ﬁdﬂﬂ%i rows,

out upport ers of thelr own, bel ng

thehinb@litdsonhoebbie £awraerandgead ulresseanik sihier gilte tdemveying

coupling joints of the carrier nodules for th
dlrﬁFFéﬂEdOEoﬁﬁ%c‘f‘?ﬁ@rh%%iu?‘ésb%r%o% Beineh f&FR e"r?daljfo
oneagggtgg}ween front and rear support rollers of the

carrirer nodules. - 17 8. The bulk material cooler

haw) ngha couplihgggoht ehe m@lnr@gargrassﬁ meacdarliesl itrp eaech

cool ed, and whi ch conveys the rial, to be cqol ed

Longa CHAEBAY o PHGOHI FECL1B% FTEE SOMNET I4 haithg a5t
aCh58V§?"3355hagrgiﬁﬁ?ﬁégﬁgfgfﬁg while a flow of cooling

t hroug rial to be cool ed,
coapr agi bgast 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 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 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

wi dth of the cooler, is assenbled fromnultiple

cooling grate nodules arranged in a plurality of
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wherein both the carrier nodul es, each (}gﬁgther,mﬁth
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conprise a preassenbled unit, these unit's being easily
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tiple adjacent” elongate cooling grate tracks are

assenbled to formthe preassenbled unit, the
|nd|V|duaI coollng ar ?t acks of
10. A bulk matérlia coo er 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, c

Kodak 6

multiple cooling grate modules forming the c| digitalscience-

grate arranged in a plurality of longitudinal row @“@

modules in each row being coupled to one another

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 material cool er as

claimed in claim2, whereipgthe carrier nodules are

driven to performtheir formard and return stroke

novenents so that the noving |ongitudinal rows of
diffedilies and thehr tapti aul abedt hoi bng LONNEREL 1 ORSWAI® not

subjected only to_ tensile stress. 10. A bulk materi al
re¢yghes IRAEAGSQVUESY| PHgagE F BrR wht EPKe ARPT ¥R THat €79 dihat
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fl ow of cooling gas flows through the material, c

Kodak ds multiple cooling grate nodules formng the c
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Iongltu inal” row nodul'es 1n each row bel ng couple d to
wharélan@hhhr1ohg1thalnamveywngfdcoebim@ngtgteum¢dnﬂeﬂemt

j oints; port rollers supporting at | east sone of
asERERd 66} .fﬁ@mgFatrélﬁsdmpégleanauep?%e%%fhawwt rollers
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ongl t udi rows of coofing grate nodul es such that
suyﬁorafrbheekengﬁtmdemalownwsbavng hioched dsntogeider
in a forward stroke in the conveying - 19 direction
caggd eFufRYH&ES -al | of the longitudinal rows do not
return sinultaneously by a return stroke novenent, so
that the material is progressively conveyed over the
coolii2ng Thgr atd kaceteding toolhe malklmgmédobm claim 11,
principle, 11. The bul k nmater.i cooler _as clainmed in
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pported on support rollers alternating wt
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rollers of their own, being hitched onto the «carrier
nodul es.

13. The bulk material cooler 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 connecting modules are universal joints.



12. The bul k naterial cooler as clained in claim 11,
wherein each of the carrier nodules, together with a
| ongitudinally traversabl e base frame supporting them
and also the connecting_-npgules, conprise a
preassenbled unit. 13. The bulk material cooler as
claimed in claim12, wherein the support rollers, on
whiigh Wg)uh&selafd'e&ﬁalof:obher vavinera noool Bsg i grate
supported, are guided on rails. 14. The bul k nateri al
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and “axial I'y” supported and guided”in guide rails
mat{'tfk\ﬁ!a{lgdcﬁ}a&qllrr@ idrel tb5a hhtebibk dasehangiggoted wkile a
clainmed in claim1l, wherein the artjculated joints
f1lapetaledPaia s &3S efrloﬁ'ﬁd&%é’ug‘anag?h‘aahiaﬁ:ﬁid copriding:
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bul'kK "nateri al cool’er” having a cooling grate which
grac@{ ra]__efal.rf%ﬁddi‘g]rah tplddésalacwl ed, landithdechatonoess Ehe
material to be cooled in a conveying direction. fr
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in V\B{lé ecérrvgyliq#pc&ifé?:cﬂi'd?g HAsrfkliewsatBaoyehnt Be
material, ‘comprising: nul tiple cooling grate nodul es
f or giisp #th er eloiad Hen e upgreatte. ngr pandedstnsang| afakFhey of

| ongi tudi nal rows, the nodules in each row being
copbipy¥ e 'R MU fsiher in series in the conveying

di r gctih of,y; Aldd Ll At doiddovingupRate molbees is
supporting at |east sone of the cooling grate
assedbles; feachcdonigt utdiales GNRPOIESS! PR SYPREEL rollers
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n, being hitched onto the carrier nodules; and
catrige wedhaes snsndrranged to nove adj acent

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
petween 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 another between a forward stroke
position in the conveying direction and a return
stroke position, so that _tE? material is
progressively conveyed over “the cooling grate,
wherein the coupling joints of the carrier nodul es for
mdher it QJ}%&@Q{@W% R BOAHLES 181 €q8CHa A5 ANAS IdhA a
area between front and rear support rollers of the
few réfercamiduirgas Flowkhéholghnhherhat ecool ercdraw inging :
a cooling - grate..which carries.material to be cooq] ed,
nd TP Ry A ek PGSR oEoERtas Ui ol ind
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to a material discharging end while a flow of cooling
medsl €9 gvis Efo Y ded ngacerpakd tonpré samgthemin igdwies
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series in the conveying direction by articul ated
Coh S ;rafipppmdeiesiil ers supporting at | east sonme of
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coolihg grate nodul es I's —assenbled trom carrier
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connecting nodules, the latter w thout support
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] acent ongi tudi nal rows o Ing grate no
cardiependentlles ;ofandone anot her between a forward stroke
position in the conveying direction and a return
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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 frane
supporting them and also the connecting nodul es,
conprise a preassenbled unit, and wherein, when
viewed over the width of_tgg cooler, for each cooling
grate nodule, nultiple adjatent elongate cooling
grate tracks are assenbled to formthe preassenbl ed
uni g “%ﬁe' ph ¥l dyak 999' 588 grale ciéﬁ&&? A MY 5Gh ey
are noveabl e |ndepen ently o one anot et ween the
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position. - Re bul k natgrla cool er as
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forward and return stroke  novenents so that the
anwb\rihed rl emgitudatel fowstofonpeat eens ance thidhjected only
articylated joint connections are subjected only to
tctéﬁ?@ﬂ&es?F§%§s ‘19. The bul k material cool er as
claimed in claim2, wherein the articulated joints
between the carrier nodules and the hitched
conAéct Thg hodkl mstaréabarpojerms. Ciﬁﬁmqﬁminnﬂlaim 2,
naterl chooler s, cl.ai.med rein th
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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.



