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j WD 2005/ 114080 PCT/ EP2005/ 004761 Bul k materi a

cooler for cooling hot material to be cool ed

DESCRI PTION 5 *@0002* The invention relates to a

bul k material cooler having a cooling grate which
CHPr2@&ES AR 0RBt erial to be cool ed, such &STHBEP2 P76

clinker, and which conveys the material to be cooled
fromthe material charging 10 end to the nateri al “""“‘““Hl
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through said material to be coo
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kiln, imrediately aftervvar
For conveying the hot material to be cool ed over the

CQHE'QQJéﬁ%ioﬁi¥%}5%é§ftéeg'@UT%HﬂdﬁkﬁHéﬂE%o&P@feﬁ§v1ng
IS partic conmon, the grate system of 20 which
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; xed es alternate wth rows of
reci procating grate pI ates, which by way of their

cerhespordbngly J-@Ci pkeeat i Ag @&@t%oﬁl&b@agdﬁblemﬁnerals
are fixed to one or nore_driven ifCl pr o atltE% fra
I
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regipr ecatiing gnate coalmy, 1 21 $82iBrodhschgsesrate
acoolers is 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 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 1is

cooled in the process.

As an alternative to the aforementioned conventional
reciprocating grate cooler, EP-1 021 6392 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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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, multiple rows of adjacent,

reci procating bar- shaped reciprocating el enents being
arranged above the fixed gr& e surface transversely

to the conveying direction of the nmaterial to be

coel édxesai dhudltameret st S hed hpdbveenbet RERPHOFBEWAEdPAT -
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e conveying direction, but are .noye ac rds
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| ecdhese kpownihgpeshef gaateisdol Ens the qooe@asng In a
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f aBwek4R shiokde nrediepcerdieinngedenestBomaidid hebove the

V%H%@a‘Hodﬂﬂﬂ&“ﬁré@@eﬁhéébBYeWQM%Qdéa“ﬂdﬁotéktméagﬁ two
conveying direction by the return strQoke novenent. In
a@FioLPsn, Pt héde kh%%ﬁlﬁﬁ%%%tﬁ?ggr§$§m€85ﬁer He moved
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cooling grate and are driven frombeneath the cooling
grate making it relative%y exegnsive to sng

| off the.
cdol i hBesgr ARWRh&YEES WPt h A& | SPOLET Be WhbI EQ7VES MY
preyeriity 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 1level of thermal and
mechanical wear, reducing the service life of the grate
cooler. Finally the hot bed of bulk material is
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material falling through the.drive plate apertures,

and 35 thereby to keep the material wear within

bounds. The reciprocating elenments noved in the hot

cenment clinker bed are exposed to a high |evel of

thermal and nechanical wear,3reducing the service

life of the grate <cooler. Finally the hot bed of bulk
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di scl oses a cooling tunnel for coollng and/ or

freezingénaterial to be cooled X means of cold air
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prthmiem e foirn wia;ioqhn@ﬂ tingl/@radjfaeenting | aarteelietent® be

of t I|n tunn aned formard th
PH :ﬁé%gign bt are %Dve bac&Egg Walking
séﬂmunuﬂqpﬁv&yﬁmmepamnthpﬁeraﬁmenﬂthdn nogeipée. afijacent

'@H%E&]%ﬂéﬁ%ﬁé@\ﬁ?tﬂﬁ%r%§€lt KeiBLET | akebRAR¥CE DR rds

fl'oor elenments entire cooling tunne
cltegetdedt iioh, the ERBVEYRBIC SMERG 168 HUovRTE hPBgA back

15,etptét$:aﬁrqurr efs:scbmebyleaca&mag butkeaatteural td)c_fﬂetllil@r The
%5 ite direction, The ag’gu%lS or elenen% % th
EPEGBY et %og?Fﬂg gds? "3 e oSVFﬁg ©
tlfllﬁb@lr Vel e es Unstiitéd ft:olh'oothag errftdrhaotcczcehmg tunnel
cI| fr.am
P S840, SO LR LSRR 1Y 06 R RBouon
V\/ltthl¢ theo st g S sicee bif tﬁ@VﬁP@éﬂgel ovddit s Wiggial in the

o%ﬁ%%suagreEglénh'ghuge%%ku%ﬁ thepsRl anthents remaln
mechanical wear and in. the case of hot cenment clink

WHEHICPOLSEr d1r ¢ eS8CL NI afPnadSqudtar sERYi CROTRY §°8fllng
sttcimne lcoebuhd thenelns@idedr tthoer moogingheredj dsent cement

f%ﬁ%&k%'enﬁﬁﬁilﬂéh fgﬂ0t¥&90| %c%%#?% nghdbe HSQQ ﬁotary

hA T o exa
é&lllﬁldugtha aﬂl@@n CTYH S solhe*élae hatt epRsgn fcﬂ-hétk?r with

t RheUAlpits &apael tires AiwbeoahbRantki R UIRNGhESH f ekposure
t%% %POllqg ggvggtcﬁsnggérgéinggé 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 vreturn stroke position even

lateral and/or vertical misalignment of the guide
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30 The object of the invention is to design a bulk

mat eri al cool er operating on the "wal king fl oor"

conveying principle, especially for hot cenent

clinker, so that in order to, achieve |arge cooler

Iengths and 35 widths its coo %lng grate can be
agsefRhed LoamILLaha  2ashy Aiferarkall cassenbl ed

ven Fated cooling grate in the novenent of

whi ch between a forward stroke p05|t|on and a return

ShtekedRey o HY ehvdrad Riral t]:@ﬂﬁj/&ﬁj yert iﬁaiachleved by a
m sal i gnmént . of the _guide 4 can

KPR TR i o fROREHt SR Y ¥ RBEorthTe Ter 1 RS claim 1.

|Rﬂ?&ht%@ebbBS Olkje®ell cpmeatlsi eved bytae bulkveateéomnal are
cool er, .havin e features of I 1. 5 Advant ageous
d§€§F&5ﬁ§ﬁt§ %ﬂ%%ﬁtonl%fgkﬂ;pecified in the

dependent cl ai s. In the bul k material cool er

aqGorn gl Jfkt#?%éfﬁgﬁuéégﬁertQ@cSP@lhggtgr@héa1%b%ﬂ%don,
over t en t nd over the 10 dt h  of the dgoler

i §h§s§e?rﬁ§|41é¥9 f9oHt frul YEpVednBYEF e Re NPl B3
e%@@thNdﬂraﬂﬁéd bBoi@EleSﬂ§1 dde=mor@yi figom multlple

PECE R e 4 1 B0 bt RBr SRR PR e i a i pgeries in
adjhac erdnvengng udiinalc tiows of ¢hel imaytertad mmn@escooled
a%%l%gn%%%@ugl Yo £4Y &é eg, Hpyepent i BH@D%QFP\@”UﬂheOf the

one S ween a Torward Stroke position in
cadiegieny dionacittiuh el trevsederFaPling b8rebs| @ddHnésa are

r eyl 13t r gke @Qﬁtkb@ﬂeds%é@é’tﬁelﬁbe ﬂﬁieﬁjér&ierﬁtﬂl}be of one
cooled is progreSSIVe Yy ConV%X the co

gRECEDET oP&HHESHAI G gt PT T co%’é@f;‘ﬁg B?anﬁﬁpe e BB
C Q@Iniviagyi rgy aila:édfmﬁoxassﬁnbhedmlasemela\ll aus e theled and a

coaling aL Ero}aéh % up&ﬁf%atn @ﬂea%@&{@iel% be
transverse curre FOU h e cool I Ng Erate a

t ot tife méwr%?%\cﬁw n%%Y%?d depdsi teg FH@E&BE grate
that ¢8et QagdY ngher Zod Oélgnbé?ih@g punfgas .of Thée cooling

coolin rate no
mgtrgftlegd g Bﬁvéﬁs%é‘!bjﬁ(@at is per%ralrcra%st ! {Tg ?:%r Vecggljk.)}ilglgk air,

which flows wupwards in an approximately transverse

Iﬂvet the

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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cooling grate ventilation elenents. There are no

reci procating el enments, which would be exposed to

severe wear and which would interm x the bed of bulk

30 material, nmoving in the bed of bulk material on top

of the cooling grate. For example, the nodules in

their forward stroke novenent are noved forwards

t pgetibaed mnmeintﬂhﬁireseingnbﬂdobé novBrematerepl,  so

a%ﬁa?o‘fh@n g &ggl?&f}?erHErﬁ‘E& %‘éﬁ\%@&%’ vel Vrd St UsR@ddces

eqst ¢ groups Inat [east two successive
shageparthacepeheofin whiecHeshiry $EFOKSI "ONE™MREdUl es are
returned, for exanple onIy every second row of

cool i ng grate nodul es i ewed over t wi dt h, of . t he
cBerereTrin théi r “Péi(‘i}reﬁ; sttt o@a%veﬁ%ﬂ 1yt Rty 58w ©f
| Boalﬁﬁ.\g/ afrateontddliadbl yan be reuptleed tundsre tdmeother by

restin ul k. mat b
ngfleA "gﬁgﬁeﬁi’ At IP%S andrgg‘iwawqitr@;fs“ gg’ %Elemlglgblar_
t beuckt whens tredky repgmerited BDI’HOM*ES/eCPWHt ﬁ@pn@amég Wheels

egﬁhcbggggbggbﬂglopgwd%f cooling grate nodul es can be

coupl'ed to“one a an articulated joint |ike
railway trucks, each nDduIar truck then being

SsHppertes |ldtéh%“@pé?gﬂngbangBEGEStHHl1nvention each
corres gui des cordi ng_to ane.speci al

f &30 ugﬂn?ﬁe FRVerfts ﬁ%é;&ﬁg I%gﬁg?ud“ roM/oﬁth' the
ceoliptgdgradeuiodul @srangad time seoupbeduwodmkesconveYlng
ar ;& ng%gotno cg r 't%‘?a enghéé?igpmé%y'kgsg Egbﬁgﬁt' oy ogsggﬁbled

er a e cool i's assenbl ed fromcarrier
mﬁcf@hles CEUPEEM eI IRMHPOTIPRATFRE s OBl t BHRRPY Ry WPLASTS

caARechibRg nPdUIteS .cdiied Bldfrmydi Tt cseppetter without
rollers of their own belng hitched aonto the rrier
5 6\@ s the

MS4PPESE TRPLIEBENS T haPetR (RS EFEOE nBht R
otanmmdelre rade leenbiTed widdnonehanotherhi s eabphd@ent two

! Q%tsu%fqar}w?égi\’eOfar‘éocédnggllr%cgtxﬁlgﬁdghgsarﬁ;ﬂc}'ﬁﬁt U{£ each
nto es of el ng that they have on
t Bengisydined ar@‘ﬂatoé pEPYL B0 15T , "RANERScard | £gature

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 articuléted 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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the hot material to be cool ed. 25 The coupling between
the carrier nodules and the connecting nodul es
bilaterally hitched to themis in each case achieved

by way of an articulated joint, in particular a bal

joint or a universal joint.-@ing to their

articul ated coupling, the hitched connecting 30
nmdnhaszade(ﬂhﬂdﬂxemﬁlcbapagsambngptdblbaﬂﬂraYeGnQP@ther

VeLhLERl off! SALIQIPN ol bhe LaldRl JrRduhes, Besidese on
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he savi ngd te of “support l ers and spindles in
thbec§np§@rtngoﬁééqﬁe§ﬁ thy scﬁﬁgéeﬁe@Q@@éeﬁhe accur acy
of alignment required in assenbling the bulk materi al
35 cool er accordin%ﬁto t he

i_nve tlo g .
581 { PAGe) nota BORGHPAYI vEFy DR oUbiAl | MASEERBly CooleT
castorBinal |46 ithe thﬁvéﬁtkoﬁﬁt&&saﬂ steolser from the fact

c d cordl I

o g
nﬁmnggtudnnaé&wnﬂhﬂw&rs&bkﬁ hﬁﬁﬁnﬁi@met$ﬁﬁp¢%®%mg them,
bghageﬁHﬁfegﬂébE%nE%c¥§&1 LﬂééﬁiesregH§B|Qﬁm&ﬁﬁ@kghaaunlt

| arge center-to-center dlstance on

r BFEéeseFP lerde idarrier vRbHEREB! e?hf‘-ﬁé éH&éP%fb%&%%nﬁFﬁllY
foﬂtlﬁédbthrk:ldmtﬁél @Ioo%qaﬂgergrmoaﬂdn@eumgt heasily fitted
i nventian, al so stens fr fact _that  bot ,

cafrist® O]rﬁfb%l 852 Sad—’H: tgg]% AGH t Rt ﬁnsm‘ilgt&%% of the

| grgiteudiopakly traversabl e base frame supporting them
and al so the connecting nodul es, each conprise a unit

10 preassenbled in the workshop, these units bei

eTBE| ySUPReXled Todlehe @BoIWHEyr ke é%?eﬁeoeifﬁ@m@asqii ythe

fitht-ederasngeRld NG 91 §ﬁgp@£tébe phacepafddaséal taiien The
of the grate cooler

port. rollers
t REPBREE e 15 ?%eth%aF?FEFeED@ﬁd e|3“§ﬁb§%p Ee S0~
acalgeddedomhlnathsn ThellsnpporthQWIérsﬁbfr@@eally and

L O [ n

L
s@pﬂb‘r%fﬁp%dpgeﬁéééu P désr &9 sSHavithgY20rEe equipped
Unshapegdnprofid e, ddiate i ont orsayet heyear enghui ppetead 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

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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with an axial guide on roller bearings. Instead of
support rollers or conbination rollers, the carrier
nodul es may al so be supported on |linear roller
bearings or roller guides anp al so on slide bearings
or pendulum 25 arns. Viewed in the conveying

dyre tko? g%lth§ @Etegka'mF8u9§orCQHbedthEB§ coupkbfdatea

jOInS € carrier nodu t ched
coeBtt cognesdiloss &te @f daEduRPSS BBlar PAhYedupPaected

the aeceaibhet weensthe front and rear support rollers
of the carrier nodules. This nmeans that the carrier

nodul es cannot be induced to tilt by the load of the
hbwwehed wonnest ilog rodidesl coupliedgt Henetes,, heezuse, the
t upport _forces fro ctLng ul

aPiaTs HREoBLt oo THE sooSEe g | 608 Bt e earrion ©on
nmedsbesadThrtagepielynodel essed e ipy eP@Pabliyddr FPBRYEFS1VE

EB&QEW] éthkanBH@ﬁguéanﬁethW HBVeRBaL Se§0 thakurther
e noving - [ ongi tudi nal rows of modul es and their

aﬁfilvélll}lt&ﬂéd Oﬁ ofRE dSHFEEiBhsT@FLIes f&r G pS¥EPGFEical
066hs%&@b@96©doﬂﬂtﬂéﬂﬁbddﬂéﬁfeﬁﬁls5eﬁmuﬂgst0nufsrhmwy of

ateral. guiding force owever,, the_ b

cﬁgﬁea‘ﬁg%%ﬁ%ﬂi%g t8v ?ISHX 5 Véht r'éh cgﬁwa% S@O%e %na the

adeanmageoaskpkbe us®dei n bpptnahg Gnmmimgs|véor$@ﬁce are
108 9Rg 'ﬁﬂ?'E%]JP“&Bftﬁgd%éﬁ%lf%fé%&hgf compres51ve

a va tagé of vention resides in the symetrical
16ocz6rstr WeEtorcrdt PResapdulds thhi k2 episd}t eguiding Torces

ughfser my tpganes t he, Kitesratieseiowpl vedpport herboterrd The
str ke an return sirokgﬁ)The Iatq{al QUId ng

f &F é?vépg' BF offd¥et i BRAPHGS 2 PIHE t SRETFe AnGFEF 79
canjfres dffe dder ce3un\ékra:h caytheadainbdiled htohdirgal which

gwo%'lﬁgnf]eg@o :]l;a |50 a@pPAJhﬁa&"w%QSnV@{/ﬁéCék ﬁ«ueg%t is

forces i'eving of t es to a point where
apﬁééﬂuﬁgdlp$ksaof$o BRBlomein AR & g%ﬁ with

| padichgd WbEhe c ol d mbalupessi biee | Hoaceai imayodaged into
t%%? OérEEQH' mod&ies 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 1is advisable to
install the drive elements under the module conveyor
tracks. The point of application of the force therefore
lies significantly below the friction plane of the
charged material to be cooled. This distance generates
a moment, which leads to uneven loading of the axles of
the module truck or carrier module. The long center-to-
center distance reduces this effect. A  further
reduction in this effect is possible by inclining the
direction in which the force is applied. This
inclination in the direction of application of the
force gives rise to a force component in a vertical
direction, which achieves partial to complete

compensation for the reduction in axle load.

The invention and further features and advantages



precluded in a conbination of carrier nodules with 20
hi t ched connecting nodul es. The force introduced into
the driven nodul es fromthe approxi mately hori zont al

| ongi tudi nal feed force constdtutes a further

i nfluence on the wheel loads. In order to protect the

?Eh%geogl QABAL $,cf rég!ﬁlfa‘ilﬂédjgir@r‘n@oﬂ@aéetéil i 9iedvisabkence
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install the drive elenments under the nodule .
CBAVEYST SXPHEkRTY TREDGORRETSE ST <BRT G of CLREC1cally
f ohcentharalvengs .l ies significantly below the friction

pl ane of the charged material to be cooled. This

di stance generates a nonent, which | eads to uneven

| badthg dfathegax|l es of 30 the nodule truck or carrier
nodul e. The long center-to- center distance reduces

this effect. A further reduction in this effect is
pBisi-ble by |PePVHi Ag IWEMFHIecEIdn Vhehioth & nereferred
force is applégsnpThis dri¥ddin@litonokn ¢he diunect h@berial

of application of the 35 farce gives rise to _a force
conponent in PYUEFYi cACCOGES i o w%h@hzﬁﬂﬁ%ﬁﬁ%?n tor
partial to compbeirg boupessabtonlionkethe reduction in
axl e load. The invention and further features and
advantages - 8 thereof will be explained in nore ,
détigi-l 2with refevenced tdQthe exéawl aPpdéMBodi fdAEs Vview

represented sghesmiicablyy t8p188cHt aMgngie RihBmbbecs of
drawi ngs: Fig. 1 shows a schematic side view of

: a .
preferred exenpl &Y enBBdicrest of PhETbutk Matkridl With
cool er accor disgetolt hadyvrertiran char miceadligrogndmt of the
cement clinker, Fig. 2 shows a p_Vj nd/ or side
Vi ew schenat?%%l?g ?%%?é%%n?f%%gt%éagr%ghatics of
the bulk material cooler in Fig. 1 with [lateral

apdjor sverti cahofi sald 9aABAL g8E tdehedO Of £0QliRY along

grafe nodul es, qu? 3 shows an enlarqu schemati c.

section a|ongthe ine A-A in Fig. 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 Dbeginning and end of the grate

cooler,

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

their own, and

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

carrier modules of the cooling grate.

The bulk material cooler according to the invention

will first be explained with reference to the exemplary
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the line AAAin Fig. 1 at an articulated point of the
cooling grate assenbled from nodules, Fig. 4 and as
variants of Fig. 1 show a bulk material Fig. 5 cooler
havi ng special ly designed end, nodul es at the

begi nning and end of the grate cooler, Fig. 6 as a

further. variant s a, bul r ,al ol &1l el Y
tﬁgggg%PFgF no ulggggar%yingnn?ﬁguggnﬁg%?ing?ﬁégﬁ¥2§ =
aveepkdespweiral Ehe shergtbest@d amdeWi tHuut e &bl i9fg the

gE@bﬁle, i@ee.lsrsé_?Me_@n@rcﬁﬁ gmuftﬁﬁpéi\sméaufebar g8d modules
detail of a conbination roller for supEortl
0

and .
gdFdi §Gthe T¥ar rdgranfRfll e of SEheSto Pngtggatgpnfﬁglng
bdliltermtien alo caoliie ascsiay to bhecbovedt bedngwcblupled

first be explained wth.reference to t ex -
e&ﬁggfggﬁf iﬁﬁfgb. ?@n?ﬁ£§%ﬁggﬂthétgboﬂs%g g?g%gﬁg g%aFe
vimeded esverof hehl ehgomeandrgierudhealni doW ¢kt Hee seen 1n

C%ggefq”iSi@séggghﬁﬁeéfQ%b%mdAﬂ¥f%ﬂﬁ%%&&§esth@ supported
noddl e

] S in each row arranged in series in_the , _
cBAvayexg 15 vdiecPHBRCLD &P LLRESndtleritd fotBENRBINGgWith
b%iolrih_gle%@li@ﬂged motd@gd%ltsherm ,Fa\%ﬁ_el gngitttléldi naz!ithgyvnalf support
cool.i,ng grate _.nodul es i ch.qon ngi tudinal row_ .
c§ﬁl&§%§beﬂ i PR, oyh ?@e%%%eﬁﬂﬁéﬁu¥foﬁP%8rr%bﬁ' carrier

noehdludesl3 3supported bilaterally on support rollers

11, 12 alternating with 10 connecting nodul es 14, the
latter with no support rollers of their own being
hiTheheiPrent Ot e hRY eFTAFEdUTRELIBS PrECPGREJofover the

ceghisndiedsahe mMdubes ext eRtdgpQYRr hd€eriddl cooler are
consiggrabl Ien%t g{ﬁ%he bu“& nat;&%g%ﬁgo Ierlaref one
c5PRBPESof °Lont PEFT &Y' Fidy dMEAT T e 1P 51 %né
anabhéerbebaeescen foor fardastir okerqosi ol tion nlshein the
CQRYEYL NG AId:661d a0 £ hen DBk gELal 440 e (o0l §6h a9da8q o
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 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-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 1s safeguarded
against material falling through the grate. For even
more reliable avoidance of the risk of material to be

cooled falling through the grate it 1is possible to
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return stroke position 16, so that the material to be
20 cooled 17, such as the hot cenent clinker, is
progressively conveyed over the cooling grate fromthe
begi nning of the cooler to_thg end of the cooler on
the wal king floor conveying principle. Al nodul es

aé?rgﬁgsaggrgﬁéagﬁebﬁt%&ﬁugﬂa§h%ﬁﬁgmgﬁ§§gﬁa@@glﬂleﬁﬁillng

in cro sect1on have an upper side which carrie
t GRTRUBEr | &he t 8TBESco8Feddl7 ARGSKF¥2dpwWRRAPY p&RFi ofE3te

tgu!rhacéoQJﬂ Ng11 anbakBesand which may the eracwcle;iedca\a;éhthe
erforati ons ooling air It

E g ;VIOUS to thg ﬁ Je Lather
508 PP LRSS MedVARPageSus  FRC ARt TPper 3% elsesof
athaﬁodhhabersvehéiaatedch conpri se saddl e-r oof - shaped
V-profiles, which-at an interval fromone another are
laterally inverted in opposite but staggered in

r 8hat isuprparonscaherherll and2 tHe §h¢e§srarioghiddules 13

| gt-ar Begh oMl dr0aRidorM NG &g apyrbnt bnéokubBeructure
material "'to be cooled and for. the 35 coolin

TREs &% (RS haPOtRE- bEPk%nﬁ%ﬂ?@ﬂtl%oﬁ?%?g%%iorépwﬁver’
t @heherideeritdedn o5 sméegaatded magailest Imtexy ahlso roll
falli t hr qugh t e For .reli

a981dg%€%90 e Eﬁs il:Lgmater g%‘ %gﬁf%%glg%@d%en. the
f gbkcirngrt hroodghlese thteaPﬁ-|st®©s&hﬂk§QQ¥aLH@ hitched

aEBﬂBQ%th@'q%ﬂhfgthE]E@nlﬂ”éﬁ@ﬁt%agat%wﬁieJéﬁ|bﬁgway
t hrough thé grate at an interval below the grate

sREf 88e agtt iUl aksduI il 244 23 n E’ﬁ%f?%ﬁ%Y %a@@l%héomt

ceel ianguliaéesapdylantar em/eatssbabedngn t3RY i ©S1k ahbeerial
5 thﬁn chanber -venti | ted The shgpor roll ens 11, 12

of °Ph&Tcar?rerr ﬂ%lescﬁB thFe s theon éﬁaderequlred
ralignt@nt2@cofurtlty sisbstougarteicwfathe lgrah eigobher case

| Bea JNEIRE 4L EQ\I%S%@ hoyeygs, 1@ tél&aééﬂﬂcer:%ﬁférgf 11,

the carrier nodules 13 may also rall on %gp
r 8Pl eRECIHFE cHlipFhRg & theedt t e 1ataT@terd
amnd skheghimkater af | ytHd de€ hedmpeman@et i 8he mockh e$>fl4cbs>11ng

e{§1cal

' h h
| B:S35N age Achisvad by YR o7 22l ALt Gt ALedekglihe son

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 1lateral
guides 23 are designed so that only that degree of
freedom which would permit 1lateral 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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15 or a universal joint. In assenbling 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 iR tthe-event of a | ateral

and/ or vertical 20 m salignnment of these conponents

t haviowy o& cbovi npeff &t eemduwfes fimi dtiipn.1 Gaesgssgrddes
t ig IO a e kine j repr egent
sgﬁgﬁgggcag%?$%nn$$g?gﬁ%£n%2,%ﬁg sg§%$§§ éfgng theﬁgtd,led
| neduAea .i nTRege 1tenl afyBEtipnSF §aks shbfs FREShREEtION

fageieki1a CaeticghimRde e 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
18ckaspeied | alnrie@n nbaulesppes, siedeh3Otohetbarrivwith the

B o e S P e A e

hindhed sonttdnet teoroeat ey meilies At4 t heay saaght FREPT1SE a
| ahgkal o au desn@Be b N sthec REt el | ObAbsePl @i s being

prevent any transverse _inclination of the hjtched 35

CEARRYI rig tRRflI 8BER4 EPPhAEOP N1 RD GRGEENEN Gt RY Y casily

?lﬂii@g%dZ&safcﬁ)dieL&}gémtf@ dthathenpyatbavfdegeealofition of
reedom whi ch_wo ermt |ateral tilting.qQf -the
nﬁgﬁlegr? epr%%?ﬁ%ﬁd?” 's‘%%ﬂ?ﬁﬁ?%ﬁﬁﬁ%%ua,fﬁﬁig assembly
exdifiplré,. by a doned shape of the guides and a surface

- 11 having a low coefficient of friction. These

guides further serve to support the weight of the_ .
hilrekead neliultde FHEBETTWOrPLARYFons® nBkEYThet® Fig. 3,
cepsbructiion séatéeal maydebessi s eusbdBotéhidie radially

carrier . ules 13 eacqit get%er with the . .
B etdmav] S SR O DLe 77 AT stBpBr PFRG L e ice
amd idbs ¢ ithedc dmMmedtd g ndwasi ddn wayFeachs corprFseés to
asa%“fanﬁés%%ﬂ%éﬁé'Qr%@aﬂﬁgk§gﬂginﬁﬁg%ﬁ Whiters have
being 10 easily fitted_ into the cooling_grate_and
bgpﬁ@rea%wmynnalllng 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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fitted as cooling grate at the place of installation
of the grate cooler with conparatively little
assenbly effort. 15 Instead of the support rollers 12
shown in Fig. 3, conbination.,rollers may al so be
used, which radially and axially are supported and

gHnggd drk UGVE&,E_B' | gyhﬁ grra%'eJ Scdblded By 9Q0dW cooling

conparison t to say In the spindle
aPEateha bR n@vﬂéﬁpﬂ-@ |aé5fjsa<ﬁ%ﬂﬁe 26OpHEEF o%‘*P]rJdH i gate

eEQH@RES d‘amlr B gbg%lih@ldngcf&ffbﬁﬁ thel |efsasddgoledd unit,

shows an en etail of such a i natLon

rb Ferlnpﬁglgﬁggorfqé;39§':ﬁf%ﬁevWﬁE$qE k n"pheh  are
Unprebtblle Zﬁadb@emaQMUﬂy'suﬁponﬁuandam©Eh¢DlIbﬂgween the
g%ﬁ%gEgléérS&e b%Qtlg%Sabﬁ %%!dF%E fﬂ %tQ%k%h%d@Yéﬂon

I'al “support ewed e conveyi
direction of the material to be cooled, the coupllng

j eeNte 14?2 B ERenCadnerFidodul €823 of0rid healls from
hi t ched connecti ng nodul es 14 are 30 each arr.anqged in

t hBeacEd et wReAORE YT ot aef t RBT FEFFTy er 17 to
rbblekﬁﬂlﬁiand i2reof thenederired mydul estatdleg, snohhabving

the SYRRALL f%r%%% fromthe CQHQ? éré@bt?@? %ﬁé 1ece 25,
a ma S ac? Ke ween e sup ort ers o e carrier
rmhmlcé-s 3. m35n$’h@ﬁ oawaracrta@dllraételsﬂr nj eovlenast oftdwd to

ofnkhe ajaceie beveref £0ald Ngagrats %%@Mh%sﬂ§ﬂ‘&ﬁ end
inmparted from beneath the cooling grate by work

cPPARAEr 6 whiYcVaYs it aftiFacthonc ke dr CabRRE oFliLﬁEer is

caelieereadyesa 18011 tZusBeer 1he madt beofcddpg gt at® the
for _each .c olhgg grate nodule multiple

|
gg%ﬁggﬁ?r§9859398uggol|ng grate tracks can be

conbined to formthe preassenbled unit, the

| pdi vidual cconbi 08, 9S4 1RCKS Ofn W&J‘ A€ ¥he row of

noveabl e i ndependent |y of one anot her between the

{ BPRALETS( PERECpoBPEHbASanA2EheaRet BYRESHFEkeuN: 1aterally
pastthed. erdd wadubdsashe Jeebhér etehipdary tdbodimartit in
f?k%? Er%%E first end module 25a is not hitched but 1like
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 1lie 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 end of a rotary kiln the hot cenent clinker 17 to
10 be cooled is first transferred by a static,
non-nmoving prelimnary grate 24 onto a reciprocating
end piece 25, which by neans.,of an articul ated joint
is hitched to the front sidé of the first carrier

rrggul ored AY g}denker dgﬂ;ﬁrgﬁlmgyey\@ytg)u%'-gﬁa?gﬁ design,

cool ed cenent 15 delivered to
ce@sHdrR 7t hery reéadsupinel PoCERR 1RYSE &fr rPetknBabeeial

1§n|d}déﬁf@%eﬁPéaéMte&hgdmamHtﬂﬁéFﬁéwembﬁ$ebéeweéﬁ this
cooling grate nodul es has %%§§ngﬁ§?unllaterall mo%ule
hPPERER ehBYRBAUPE 2B2CFhiThe EMBSdi ren
Fu@peEtémxfacet mhiaﬁﬂhéépQSanhenﬁnt}ytchednmmect all
carr| r I p y ey of support
roPFe% on ggbugggﬂ'%klﬁ Li%e%'agqmlq:ary enbodi nent in

Fig. 6 the carrier nodules 13a, 13b etc. are of
conparatively short design wthout their own cooling
grate. The articulated joints 21, 22 of these carrier
el ements lie conparatively close together. The
connecti ng nodul es 14a, 14b hitched 30 onto the
carrier elenments 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
conpri ses the connecting nodul es 14a, 14b etc.
carrying the material to be cooled 17. 35 The
variants represented in Figs. 1, 4, 5 and 6 are
capabl e of any conbination with one another. The upper
sides of all nodules carrying the naterial to 13 be
cool ed 17 are of approximately trough-shaped design,
so that they retain the bottomlayer of bulk materia
in order to prevent any relative novenent between this
bottom | ayer of material and the respective nodule 5
upper surface, which helps inherently to protect al
cooling grate nodules 13, 14 agai nst wear.
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WD 2005/ 114080 - 14 - PCT/ EP2005/004761 Bul k materi al
cooler for cooling hot material to be cooled CLAINS

5 1. Abulk material cooler having a cooling grate :
which carries the material to be cooled (17 such as
K6t 2@Breht® W% nker, and whi ctf conveys thepcﬁﬁgéropgfo?‘b%l
be cooled fromthe material charging 10 end to the

mat eri al di scharging end whilst a flow of cooling gas
(18) flows tBAKyhatzird daintcidlalr tfor kecddeied,

characteri zed byhépe ;QLLQa'ngo %gaggrfga 15 a) the
cooling grate, Vi ewed  over-the eng R&nd over the

wi dth of the cooler, is assenbled fromnmultiple
modul es (13, 14), the nmogyles5,413, 14) in each row
arranged in series in the conveying direction (10) 20
of the material to be cool ed being coupled to one

anot hey ; ikt heaceupkingcebl1the €9ELhaY Hr a1 iMfulesite
(13, é@? i.n each | ongitudinal rgw 25 of cgol [ Q% grate
modul &4 (FREFET e BRNTEVRY by WaycePlgR (177, such
arti cusat et oidetnent?21,c122ker,Cc) aald | easicha poopetsi Oothe
of the _caoql.i_ng 0.grate u ( LS. SUpPpQr.

by Wa)r/n actée# lsf’ﬁpp%érst br%ola#%orlgé) 1%?8&12)]&1&%%?%é%’é%‘lg:?laﬁ%qng
20) . ; ad)d the Bld¢ avenerishgidisdihsalginensest wisbl gooki g ow

grat ed@%cﬁ%r@{ q&appd e PlowsoPhEQLERdADMERBRErial to
i ndependent |y _of "one _another between a forward siroke

posi t B6n  CPSLSGh t hENATAFEATAF SR 1 e on FEE t héC1gowWing

features:

a) the cooling 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 series in the conveying direction (10)
of the material to be cooled being coupled

to one another;

b) the coupling of the cooling grate
modules (13, 14) 1in each longitudinal row
of cooling grate modules is in each case
achieved by way of an articulated Jjoint

(21, 22);

c) at 1least a proportion of the cooling
grate modules (13, 14) 1is supported by way
of support rollers (11, 12) on guides (19,
20).;

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

(15) in the conveying direction of the
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material to be cooled and a return stroke position
(16) , so that the material to be cooled (17) is
progressively conveyed over the cooling grate on the
wal king floor 5 conveying principle. 2. The bul k
material cool er as clalned'ﬂﬁsd1aln11 characterized

in that each _|.angi.t dlnal rOMIOf 0 I|n g
nodul es with n}aﬁceegrco&pl 24 m)d (fesl(i(g %r ra%age g%Hrrsle SlterSOke

in the conveyasg tdiarectiéh, oo theatrateei alateripl to be
cooled i s asseqhled tf?ﬁ11%aﬁ54§%?éE§E@ &8y (d3hveyed over

supported on support rollers alternating
with connectithf nms@alday 143)ratet hén attth@r wWatkgqe floor

support rol | efsmvefyittheigriawiplkd being hitched onto
the carrier nodules (13). 3. The bul k material cooler

as clainmed in claim1 or 2, characterized in that
fzat h rhe carYk emameduikés ¢dF)er each ¢tbgbhddr iwi thlatre 1,

| ongi EﬂggQélt'eéélz%Q tegversapl e base fc!r?g[ﬁdr AROTLiNG,  of

t hem al'so he connectlng nodul each
conpr Feelangpreagsenvhedulnst, WI%@séﬂuhlﬂgnﬁéﬁﬁb modules

easi | yribhtbed idtQethescag] i Bﬁe grc%trﬁze@q%g}oeange@@as@hy of
fitted as cooling grate at the ﬁﬁsce of installation
of théhe2sTgtatdadool™t. 28 THRObRAK Hat ePPEPTROBRer from

as ClaaﬁedeknmﬁdﬂHESZEDB) Suppbaract e zedpport habllers

the s r.ol on_whi ch.the base fr

o o ndRRer 12l g Satehing oflsn PRotliE S0 dYSmogREe b 3TH)
gui detthen ¥aiter @ELShoz@).sGppdhe ndlidenst epfaltleniot epwn
as C'Bb?ﬁg FEtEh@B”bﬁto Gﬁérégk§ﬁb%e%ohﬂlkgat1%he

support ers are 35 conbination rollers (12 12a),
which are radially and axially supported and guided in
gui deThai %1 khand thgr i 1U- s of ét eab20akiEdd.in)clHim Theor
bul k E”,it &4 Iaaijacci:()e(%Jlezredasizgl @'ngdblortl_hdt%ensc%rro{er r]ﬁgdules
(13), each together with the longltudlnally
traversable base frame supporting them, and also
the connecting modules (14), each comprise a
preassembled unit, these units being easily fitted
into the cooling grate and being easily fitted as
cooling grate at the place of installation of the

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
modules (13) 1is supported, are guided on rails

(19, 20).

5. The bulk material cooler as claimed in claim 4,
characterized in that the support zrollers are
combination rollexrs (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 claims 1 or
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2, characterized in that the articulated joints (21
22) between the carrier nodules (13) and the hitched
connecting nodules (14) are ball joints or wuniversa
joints. 5 7. The bulk material cooler as clainmed in

claims 1, 2 or 6, characterized in that the coupling

joints, (Zh,280cOf;ide Q@ I kgL MDA €3 (k3 if@ed Ngoints
hit ched connecti ng nodul es (14) are each arrangfd 1
in t he(3tea2Bet kedivadie FrenfaapdcredO/USFortt3) and the

rollergifddedlébnabcthagCaiddglesodu)esafd3PpalB. jdbarts or
bul k materi al iooler as clained in any one of clains

1 to 7YNEKEFSRte?P2BESin that, viewed over 15 the

wi dt h of the cooler, for each cooling grate nodul e

myl U Pheeadlagent elongale g 10 I lfeq [1ACK 208 1, 2
assenbleéd to orn1tﬁé preassenbled unit, the o
i ndi vi @talé .coshpage§eatects abiks RWhFRE CHWP IndveaBPants

T oke e 113D (G A L e ke posl 1 on e
[ I U1 an e_retur I oKe ositlon
(16). BitFhRedpAoRnfseMi%I Medot &7 2%4 |a%rr?ea‘g?%th‘5Fﬁ~89ed

1, 2 9n &heharact ebézedenn thmt frbetcasnderremdukepport

2 oSt 10,59 DT BE LUBLE cLoRMRcd andastur
| ongi tudi nal rows of nobdules and their articul ated

g??ggsfﬁgnﬁﬁﬁkoﬁ%ﬁgﬁiéﬁﬂ365?@}e55e@1aﬁ%eﬁeWﬂ|é%y one of
claims 1 to 7, characterized in that, 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 (15) and the return

stroke position (16).

9. The bulk material cooler as claimed in claims 1, 2
or 8, characterized in that the carrier modules
(13) are driven to perform their forward and
return stroke movements (15, 16) so that the
moving longitudinal rows of modules and their
articulated joint connections are only subjected

to tensile stress.



