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furnace, for exanple cenment clinker or other mneral materials, directly
following the cooling grate. Apart pficem wel ing grate coolers, wdely
used for the purpose of transporting the hot 20 material to be cool ed over
t he cooliﬁ@ zone are, in particular, pushing grate coolers, in which the
grate systenrhenikivees ianmMidlatldsCidy 0falk endeéelyl f bselerangdvihygabl e

grate plate supports.on which a nunher of _ grat | at es whi_.ch are provided
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that the hot WEFEFiaf £ BE €88 s transported in 35 batches and thereby
cooled. In this respect, it is also known to prevent the grate plates from
bei ng Grate coolers are used in the nonmetallic minerals and
15 ores industry, in order to intensely cool the material
previously burned in a furnace, for example cement
clinker or other mineral materials, directly following
the cooling grate. Apart from traveling grate coolers,
widely used for the purpose of transporting the hot
20 material to be cooled over the cooling zone are, in
particular, pushing grate coolers, in which the grate
system comprises a multiplicity of alternately £ixed
and movable grate plate supports on which a number of
grate plates which are provided with cooling air
25  openings and through which cooling air flows
substantially from underneath upward are respectively
secured. In this case, rows of fixed plates alternate,
seen in the conveying direction, with rows of
reciprocating grate plates, which are secured by means
30 of their correspondingly reciprocating grate plate
sSuppoxts on one or more longitudinally movably mounted,
driven pushing frames. The common oscillating motion
of all the rows of movable grate plates has the effect
that the hot material to be cooled is transported in
35  Dbatches and thereby cooled. In this respect, it is
also known to prevent the grate plates from being
subjected to thermal-mechanical overloading by
pxoviding the upper side of the plates with hollows or



subj ected to thermal -nmechani cal overl oading by providing the upper side of
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cool i ng grste t hrough which cooling air flows is not noved but stationary,
a nunber of rows 15 of adjacent reciprocating bar-shaped pushing el enents,
whi ch are novér ketadgbrtle frorokdret: tofawelarpdsi tthen case tolie tﬂ:teammmhm'zigng
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cool ed has the effect. that the material 1Is successive moved™ fromthe
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As a result ofsstzhandmn;mAylsntor a&sa@lzpm&&bu@sel a&eahs atlk&@s:naltevéo\tedal n the
bed of bulk material, th mat eri al |ntermxe %h has
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di fference be%‘&@e'}l Q:% \‘igl belard ?r{oved but stationary, a number of rows
15 of adjacent reciprocating bar-shaped pushing elements,
which are moved between a forward-travel position in
the transporting direction of the material to be cooled

and a return-travel position, being arranged above the
stationary grate surface transversely in relation to

20 the transporting direction of the material to be
cooled, so that the reciprocating motion of these
vushing elements in the bed of material to be cooled
has the effect that the material is successively moved
from the beginning of the cooler to the end of the

25 cooler and is thexreby cooled. As a result of the
highly stressed pushing elements that are moved in the
bed of bulk material, the bed of bulk material is
intermixed, which has unfavorable effects on the
thermal efficiency of this type of coocler. The bulk

30 material conveying capacity is thereby decisively
influenced by the difference between the volume of
cement clinker that is moved with each forward travel

in the conveying direction and the volume of clinker
that is moved undesirably counter to the conveying

35 direction in the return-travel movement. Furthermore,
in the case of this known type of grate cooler, the
pushing elements in the form of transverse bars are
secured on the upper side of wvertical drive plates,



cement clinker that is noved with each forward travel in the conveying
direction andyuiphgpysl/eEegh clinker that is noved wagesp: %?Ni%o&%%%&er to
the conveying 35 direction in the return-travel novenent. t hernore in
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countercurrent _through_t material tha s ,noved ﬁﬁg ste The

arranged bottom elements of the cooling tunnel are
moved forward together in the transporting direction
but are not moved back together but separately from one
another. A high pile of bulk material is intended to
form over the bottom elements, filling the entire cross
20 section of the cooling tunnel, so that the cooling gas
flows in countercurrent through the bulk material that
is moved step by step. The bottom elements themselves
remain uncooled by the cooling gas, so that for this
reason alone the known cooling tunnel would not be
25 suitable for cocoling red hot cement clinker falling
from the discharge end of a rotary kiln. The direct
contact of the fresh hot cement c¢linker with the
surface of the bottom elements would lead to high
thermal-mechanical loading in terms of wear and
30 therefore to an inadequate service life of such a

cooling tunnel in the case of hot cement clinker.

The invention 1s based on the object of providing a
bulk material cooler, in particular for hot cement

35 clinker, the conveying capacity, the service life and
the efficiency of the cooler being increased and the
problems concerning wear being reduced.



contact of the fresh hot cenment clinker with the surface of the bottom
el ements would lead to high thermal-nmechanical loading in terns of wear and

30 therefore o adosprogeduate service life of such pergepbood/baunsey in the
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providing a bulk material cooler, in pafticular for hot cement 35 clinker,
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5 In the casespikctlhieclulik theesvlatlaiod er according to the invention, the
cooling grate carrying the hot naterial to be cooled is made up of a nunber
of adjacently arranged el ongate bottom el enents which 10 extend in the
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position in the transporting direction of the material

to be cooled and a return-travel position, so that the
15 material to be cocled is conveyed through the coepler
step by step in accordance with the walking £floor
conveying principle. In this case, the cooling grate
put together in this way allows the cooling air to pass
through, flowing for instance in transverse current
20 from underneath upward through the cooling grate and
the bed of bulk material kept on it, i.e. the bottom
elements serve at the same time as bulk-material
transporting elements and as cooling-grate aerating
elements . Pushing elements that are moved above the
25 cooling grate in the bed of bulk material, which would
be subjected to particularly high wear and would
intermix the bed of bulk material, are not present. It
is specified as an example that the bottom elements are
moved foxrward togetherxr in their forward-travel
30 movement, but are not moved back together in their
return~-travel movement, but successively in at least
two groups in at least two consecutive steps, in which
only some of the bottom elements, for example in each
case only every second bottom element seen over the
35 width of the cooler, is moved back each time. In their
return-travel movement, the bottom elements are
withdrawn in a controlled manner under the resting bed
of bulk material in such a way that the bed of bulk
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consequently the cooling grate. The driving of the
bottom elements, to move them between their forward-
travel position and their return-travel position, takes
place from underneath the cooling grate,

20
In order that the upper side of the bottom element
allows the cooling gas to pass through, the upper sides
of the cooling elements that carry the material to be
cooled may be provided with some kind of perforations.

25 According to one particular feature of the invention,
the upper sides of the bottom elements that are
longitudinally movable individually and/oxr in groups
may in each case comprise gabled-roocf-shaped V profiles
arranged spaced apart mirror-symmetrically opposite one

30 another, but offset in relation to one another, the V
legs of which engage in one another with an
intermediate space, which latter forms a labyrinth for
the material tc be cooled and for the cooling air, that
is to say the labyrinth formed in this way allows the

35 cooling air to pass through but at the same time
prevents material to be cooled from falling down
through the grate.
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of bulk material located over it. According to a further feature of the
i nvention, 15 respectively overlapping |ongitudinal webs may be

According to a further feature of the invention,
15 respectively overlapping Ileongitudinal webs may be
arvranged on the opposite longitudinal sides of the
adjacent bottom elements that are movable in a
controlled manner, with a horizontal sealing gap
tending toward zero being formed in each case, thereby
20 preventing cooling air from passing through in the
region between adjacent bottom elements. This
horizontal seal operates without scavenging air and it
may be formed 1in a self-adjusting manner with
assistance provided by a spring force, which always
25 Dbrings the horizontal sealing gap toward zero.

Seen over the length and over the width of the cooler,
the cocling grate of the bulk material cooler according
to the invention is advantageously made up of a number
30 of bottom element modules, the bottom element modules
that are arranged one behind the other 1in the
transporting direction of the material to be cooled
being coupled in such a way that the coupling elements
of the bottom element modules lying one behind the
35 other respectively of a row are subjected in particular

only to tensile stress.
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15 Figure 1 shows in a perspective view a bottom element
module, the «cooling grate of the Dbulk
material cooler according to the invention
being made up of a multiplicity of such
modules arranged one behind the other and

20 adjacent one another,

Figure 2 shows a cross section through the module of
Figure 1 transversely in relation to its
direction of movement, and

25

Figure 3 shows the detail III of Figure 2 taken as an

enlarged extract.

Explained on the basis of the module of Figure 1, the
30 cooling grate of the bulk material cooler according to
the invention is made up of a number, for example three
per module, of elongate, approximately trough-shaped
bottom elements 10, 11, 12, which extend in the
longitudinal direction of the cooler, are arranged
35 adjacent one another and are movable in a controlled
manner independently of one another between a forward-~
travel position 13 in the transporting direction of the
material to be cooled and a return-travel position 14,



nodul e, the cooling grate of the bulk material cooler according to the

i nvention bewog2oade osR4ek a multiplicity of such pradiHSood/03388¢ One
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is kept on the_botto eleﬁents aﬂd is indicated in Figure 2 is _conveyed
through the cHBREFRERER bYIEt efOPATRECOFHRREe PWi t He#RE wafki RYSPLDSr
conveyi ng pri ficapke, AhiTh ndi<as@fpoitdd gofie rinninghadass ofaddiechot t om

el enent , 2 driving. of the.indiyidual bottomelenents 10, 11, 12 of
t he bottéﬁ?el%ﬁgﬁﬁ %%EH %én?ag%%l%$%£% ?f%h1 underneath the cooling grate by
means of pushing frames, which are supported on running rollers and on 10
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modul es are . o
formed as hollow bodies, to be specific they have, seen

in cross section, an upper eide which carries the
15 material to be cooled 15 and allows the cooling air 16
to pass through from wunderneath upward, and, at a
distance from said upper side, a closed underside 17
preventing material to be cooled from falling through
the grate. In this case, the undersides 17 of all the
20 Dbottom elements have a number of cooling-air inlet
openings 18, distributed over the length, for the inlet
of the cooling air 16 to aerate the bottom elements and
cool the bulk material that is kept on it. The upper
sides of the bottom elements may be provided with some
25 kind of perforations allowing the cooling air 16 to
pass through. As can be seen in the exemplary
embodiment of Figure 2, the upper sides of the
longitudinally movable bottom elements 10, 11, 12 may
particularly advantageously 1in each case comprise
30 gabled-roocf-shaped V profiles 19, 20 arranged spaced
apart mirror-symmetrically opposite one another, but
offset in relation to one another, the V legs of which
engage in one another with an intermediate space, which
latter formg a labyrinth for the material to be cooled
35 15 and for the cooling air 16. As a result, it is
_ensured that the bulk material cooler according to the
invention is preotected against material falling through
the grate.
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from said upper side, a closed underside® % preventing material to be
cooled fromfalling through the grate. in this case, the undersides 17 of
all the 20 bottom el enents have a nunber of cooling-air inlet openings 18,
distributed oyahd he1d engih, hag,theg ol NG bk s aerate
t he bottom el egents and coé),l t he bGO\YI é{%ln:%%afr?ga‘fét alt(ipi isﬁkgs{%gﬁ&lﬁt Ft%The

upper si des OF*€t h&BFERORTSEFEe i efdy oBe plovitd8d WRLETdGde 29 kPSd of
perforations aldodwd)g de 860hHhOggebisTY EOrafges lhr otlgd. uppecarilie seen in

th I di f Ei 2,.4h [ t

| ongi & adl ral | § Srov b1 BoBePRomIENERER: S01050 112 £5 by BaPt i CUIeRRge

advant ageous| yayereach bask menprisd sdgaty eavoodf rehapedeVmovedrenes 19, 20
arranged spaceg apalt %&E%@%g;mf%%éefa'%oé?&%fékﬁeﬁ%%ﬂ% Neot RH

offset in relation to one ano . Vv . engage I n one
anot her with &iemenérnnedikale spateibywheshtol auaredtomes bheady Dokt or t he

material to beieaRhed 3g9alnsandebor the cooling air 16. As a result, it is
ensured that the bulk material cooler according to the invention is

pr ot ect edlggai nst material falling through the grate. WD 2005/ 052482

PCT/ EP2004/ 013%/ MehsirndlacE 2the Aktaillyiilg Figus¥ensaihowd) tkRhafi @ to the
transporting direction.of the material to,b cool ed, _ar.e adyant usly
arranged on t K& pﬁ—'gre slin&gr@egflattcﬁeSB’SFFO%egwgﬁ%nfcgelsgpgcff\ét %O?ig§%t he

| oner nost | apdemehitisul khawet evdral bandudeedvoind aelaintue i@ npanneyt t hi s

| over nost 'ay%s@%@t‘i%l&esl%%tﬂ‘é%gﬁ%tOTor@ieéﬁ‘thal“h'ﬁéb&,O”tEbbubés to
protecti ng t hese"bottom “el enent s"against wear.

5 specific upper longitudinal web 22 and lower
longitudinal web 23, are arranged on the opposite
longitudinal sides of the adjacent bottom elements,
with a horizontal sealing gap tending toward zero being
formed in each case. This horizontal seal operates

20 without scavenging air and it may be formed in a self-

adjusting manner by using a spring force.



10 The drawi ng of the detail in Figure 3 shows that, to seal the

i nternedi ate oo t he adj acent bottom ele { noved
in a controlI2§ﬁﬁﬁhnergaﬁ?§spectively over | appi ng |§§%ﬁé@ﬁ#&hﬁfﬁx§i§% to be
15 specific upper |ongitudinal web 22 andclewer |ongitudinal web 23, are
arranged on the oeﬁgsite longi tudinal sides of the adjacent bottom

el enents, withBrHomatanial sesiliery fyap coeddngghbsvwanterdad beihg forned
in each case. This horizontal seal opeéggf§F20 wi t hout scavenging air and it
may be formed in a self- adjusting manner by using a spring force. WD

2005/ 052482 PCT/ EP2004/ 013367 - 10 Bulk material cooler for cooling hot
material to be cooled CLAIMS 5 1. A hetkrm&terial cool er having a cooling
grate whic carries the material to be cool ed, such as hot cenent clinker
for exanpl®e, and transports the material to be cool ed, through which a
cooling gas 1Q.fl aweulkr aatkkeathacgilag Badihgrat beomahgr baktkowhgchcool ed

to the dischargi d_for_the material b , characterized by th
ol | ovi ng foat ur o821 16e8) L ABGEEAG lgr He B RRBLSD ofdh nitfbckobt

adj acent | y arrapgeemghbngalénbﬂrtommelenenmﬁxLloanwp 2pnsboech sextbad in the
Longitudinal diTagheoDadf cbNBeleliled AT INAPhidh % E0B1LRL! G5 maNNer
ther between a

at least partly independently 20 of oné ano orward-trave
posi tion 1Q13) i nfLA¥St r ARSPoERE nghargeey | endofor hehenmaberaplt Bobkecool ed

and a return-travebolg@sicbl ahd IdsciEd-diat the weterdm! hoedei£poted
be cooled,

characterized by the following features:

15 a) the cooling grate is made up of a number of
adjacently arranged elongate bottom elements (10
to  12) which extend in the longitudinal
direction of the cooler, are movable in a
controlled manner at least partly independently

20 of one another between a forward-travel position
{13) in the transporting direction of the
material to be cooled and a return-travel
position (14), so that the material to be cooled
{(15) is conveyed through the cooler step by step

25 in accordance with the walking floor conveying

principle;

b) the bottom elements (10 to 12) have, seen in
cross section, an upper side which carries the
30 material to be cooled and allows the cooling gas
(16) to pass through from underneath upward,
and, at a distance from said wupper side, a
closed underside (17) preventing material to be
cooled from falling through the grate;
35
c¢) the underxside (17) of the bottom elementg has a
number of c¢ooling-gas inlet openings (18),
distributed over the length, to aerate the



(15) is conveyed through the cooler step by step 25 in accordance with the
wal ki ng f1 oor g0 | I nciple; b) the bottom eI ) have,
seen in crosgesgé'??éplgzgﬁbupper si de which carries t %30%%?0&?3%;t0 be
cooled and allows the cooling gas (16) Xl fpass through from underneath
upward, and, at a distance fromsaid upper side, a closed underside (17)
preventing material botbem cebérents omrdl |danpaduenudly t tdegr goeliBE c) the
underside (17) of th gggtom el enents has a nunber of cooling-gas inlet
openings (18), distributed over the length, to aerate the WO 2005/ 052482
PCT/ EP2004/ 013367 bottom el ements and consequently the cooling grate. 2.

The bul _kdmat e]gi aLTﬁEO|kﬁIl}ﬁS1l'n§i:éi:ﬂB!ﬂ idblled Mag, hcl%lemr ?Qherdmi Imlthat t he
upper si of the _bottom el egents that  are tudinally

novabl e IVIdU8EE§—3§a£bE—§E 5% § Fﬁeeﬁ RetaSe ﬁﬁnﬁg gb g BE B roof -
shaped V proflleSeQéﬂenEQ) aOranged) shacedrepaphgtitudenaliymetaebtal | y

opposite one 10 aanilst g, Byl CLLSrh: 1" SLBLLNACcR0E UBLIGEneLlEe V| €0

of which engage in"one ano . pace, ter
forms a | abyri nt hgabbedthecfmshaped 0 lrrafodlesd dAd. foﬁDﬂheaGGengﬁg air

(16). 15 3. The bg*glgcgﬁt eli@l-+COq), %frtﬂs—%éﬁqda@.l?jl ai PdoSlte 2 one

characterized in that webs (2la to 21c) g tranSversely inrelation to
the transibrting aHPFEE?roﬁubfofﬁﬁeﬁa%%rFaia OBt opned2apPELRSFr akB8d 20 on

the upper side of vt heed®ot tggm gheBRNtEndddk t @nl2dnet Gldthd:heiener anst | ayer
of bulk materi al QISA . , .
ntérmediate space, which latter forms a labyrinth
for the material to be cooled and for the cooling
air (16).
i5

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

2, characterized in that webs (21a to 21lc) lying

transversely in relation to the transporting
direction of the material to be cooled are arranged

20 on the upper side of the bottom elements (10 to 12)
to fix the lowermost layer of bulk material (15)
and to avoid relative movement of this lowermost
layer and the bottom element.

25 4. The bulk material cooler as claimed in claim 1,
characterized 1in that respectively overlapping

longitudinal webs (22, 23) are arranged on the
opposite longitudinal sides of the adjacent bottom
elements that are movable in a controlled manner,
30 with a horizontal sealing gap tending toward zero

being formed in each case.

5. The bulk material cooler as claimed in c¢laim 1,
characterized in that, seen over the length and
35 cver the width of the bulk material cooler, the

cooling grate is made up of a number of bottom
element modules, the bottom element modules

respectively of a row that are arranged one behind



and to avoid relative novenent of this |lowernost |ayer and the bottom

el ement. 25 4,47 lo berial cooler as clained i

characteri zed |neﬁﬁ§? Féspectlvely over | appi ng Ionéﬁidg%#qd%ﬁg&$3832, 23)
are arranged on the opposite |ongitudind? sides of the adjacent bottom

el ements that are novable in a controlled manner, 30 with a horizontal

seal i ng gap tendi figet onthdxzein e ngrﬁuﬁnedtﬁngea@hreta’svéon 5.0fThé&hiul k
materi al cool er ag.¢kaigedibnpel abB1dd p& iZgd in that, seen over the
l'ength and 35 over the width of the bulk nma erla cooler, the cooling grate
is made up of a nunber of bottom elenent nodul es, the bottom el enent

nodul es 1 eSPECLi vely 1ef1a ikt il a5618# ' a89ed 2aRedbahi neh MG 20054052482
PCT/ EP2004/ 013367 _- the other jin the transportl ngych rection of . the

material t® be coél*ed%ﬁéﬂ?&dqﬁﬂ-@d in hebul KWeat SF 8128 ooPEr &8%cI ai ned

inclaiml or 5 Sndekhadaalerhaethm nellbabntbe off i ¢hag vdttde iendimendual

bottom el enent s of th bot t,o enen ul_es ve thembetwe t he

forward-travel p05| t“eLon (1 % Hg'?ht_éh?%t g)r reg\/e?hpogotrlwgﬁ:d( %5)3 %Et akes

pl ace from under npashtihg dd@l)l repdyr e, rEherzlﬂt:davel ngoeiking pgHléc¢e in such

a way that the ceapggt Fﬂ%c%' efmsm%efxg@aé}pté ) 856TBRL GPAULES thkyi ng one
el n

behi nd the ot her respec r ow ect ed in“particular only
to tensi|E0 stresgriving taking place such a way that the

connecting elements of the bottom element modules
lying one behind the other respectively of a row
being subjected in particular only to tensile
stress.



