1 Cooling element for a heat source The invention concerns a cooling element for the cooling of a heat
source, for example an LED module in accordance wiith the first part of claim 1, as they are used, for
example, as LED lights to illuminate interior spaces and in some outdoor areas (e.g. tunnels, gardens,
building illumination). LEDs (light emitting diodes) are often used as light sources. LEDs are electronic
semiconductor components. If electricity flows through the diode in the direction of the outlet, light is

emitted. Light diodes possess an expengiiHgMdraieasing esreptngltagecharacteristic (I-V curve)
which, among other things, depends on temperature. The luminous flux is nearly proportional to the

operating current. The forward voltage adjusts itself due to constant current through operation,
possesses tolEtamncestorddsriesnpesatuotirdepemdantor ihsi rdoehighofrec reas sguteen freraxarepes with all

semiconduclol i edesddlibitPERBGrAIHERSPHRIK SiSaipdra T S shaarteribe e span of LED's
s P

dramatically. Typically, m le Tight emitting diodes together on one carrier are arranged to one unit
colloquially ref&aea¢oss g5 tﬁgWW%‘WB&PEW%@S@é&W@‘?é‘f‘é?ﬂé@ﬁ%aés{edﬁ LED. The
brightness of inddiD gHicassWili goyaLeoRstigAption. At a constant semiconductor temperature the
increase is roughly proportional. The level of efficiency drops with increasing temperature, and it is for
this reason that the light yield drops at the limit of performance depending on the type of cooling.
LED's generaliz Bafigbiemiiérendicdesinng aitroriped/Ry inbl sousesel&ddatotissi wigseme use, so

that their "fes9&%&&?%@6&%@%'%@8&%&%@@%%%@Qd&@tﬁm%@%maﬁ@&mdU|eS
which are furnished with marﬂé&‘%a{ emltt diodes, like, for e@?m le, the Forti {_M Line by

Philips, or XLIW '?ﬁfﬁf%e% é’ﬁﬁ(a%ﬁépcﬂfh%'?ga & gﬁ‘ﬁﬁ'ﬂ%ﬁ%}rﬁe@ ﬁgﬁlve The heat
produced by ttimcqmwmrrg burnemasaﬂhlehmhpogvehhhrstﬁlngw oepdres aptemepatetiute abdve 65C at

the housing m&%wuawm@sﬁ%@dpowgﬁm %%@%@éuﬁ%memée@%@m&men output

(luminous flux unit -> luminosity he required lifespan (min. 50,000 operatlng hours). 2 Attempts
were made todUsHa&RY fee %?Rf@éﬁ%%ﬁ?ﬂ%mﬂ@ﬁ?g QRfﬁﬁg% HBﬁﬁﬁe%ﬁmﬁs@ﬁﬁrmally
connected arr@ngmmm@wﬂemmgtdmm (pm&agwhpgbame asingdbiessmieonealiamr

arrangementsy Apart AT\ gk ha! RIGLRY spaceiRIcaEAIDLbRGRAE el hesyy meta

elements form me? C|e tco ngeements particular e assem Iy of a large num er of LEDs in
the module ordeamatisaty:

Typically, multiple light emitting diodes together on one carrier are arranged to one unit
colloguially referred to as an “LED” light, which is now also subsequently referred to as
an LED. The brightness of an LED grows with power consumption. At a constant
semiconductor temperature the increase is roughly proportional. The level of efficiency
drops with increasing temperature, and it is for this reason that the light yield drops at
the limit of performance depending on the type of cooling. LED’s generally have bad
thermal stability which is why they must be cooled off for long-time use, so that their
lifespan is not dramatically shortened. Heavily popuiated LED modules, meaning
modules which are furnished with many light-emitting diodes, like, for example, the
Fortime DLM Line by Philips, or XLM by Xicatc, or BXRA by Bridgelux, and others, are
particularly heat sensitive.

The heat produced by the operating current as thermal power loss may not heat up the
module above 65°C at the housing measuring point defined in order {o be abie to
ensure the predetermined lumen output (luminous flux unit -> luminosity) and the

required lifespan (min. 50,000 operating hours).

In order to achieve this various precautions have aiready been taken.



(DE 10 2007 030 186 BI, DE 20 2008 906 325 U1). Further, using actively moved elements for cooling
(active cooling) is known, for which, in connection with convection elements, motor driven fans, or a
oscillating membrane, are used, see "Application guide, Philips Fortimo LED downlight module system
(DLM)", Page 18, Abb.: SynJet cooling System von Nuventix." Apart from the fact that these elements
also require additional energy to function, they produce very disruptive noises (over 20 db), which can
lead to very high resonances, particularly with the arrangements of many lights of this kind on
suspended ceilings of larger rooms, in addition vibrations and echo effects occur which can build up to
extremely distHEeRMEYRRIAAAFIH B Usiped e anYEstion SRfESHIRD h RRMEHT BRYSIE Rimellae
cooling elemets @f@éda&mmmebmetﬁéd@%rmﬁiemmmtmwwtag clernaatslptimeinecoesthagy, reduction
in temperature They oply seryve tq spread the heat. kor ight I ly be used to
a limited extent: unﬁlﬁ/ J‘\,%Empq 3¢ fow e%eﬁge a ra%ﬁqrémens?gf%ﬁ?@%%ét rl|3fe(;§ ;é l£r]|etc1?£at dissipation.
For example, requliag @ltetlwerttewwtamlpube@vwmﬁtatm@ﬁr@ﬁés é@rdndﬂﬁttd.ct%étpeﬂbes Riamefifally

fonnﬁCteldeiﬁ‘aﬁtfﬂﬁéﬁ Mﬁ@a&@@iﬁbtwf £HRIBRhSRAGHPBS @@@Wtﬁ@?%‘e&éﬂé & lamgleigquipped, Ior
amellae-like, coolin n Q 038 909 Al and DE 10 2006 045 701 A
Apart from thquctqmr&% céeﬁlt% %g&ér%ghﬁgérég%t Cally useful only in outdoor applications in
motor vehicles and not for lights to be used indoors, therefore not for indoor applications, this concerns

cooling threags, sRaped; Hgsetlv s RIRGFAsIgranch Bireciivecoming ple MRS, RF dinnella

package which Is applied on heat pipes with various contents and purposes, These coolin elements

are not suitabl® $8PRIIAGAIThES MastiRm sl e eteb YRR EARE N thosCliBHIHBEMRIATRe category
are known frosneiRek @32 TRphliaaitb b Gut: 200009 84BHhAL | RDidbvariy M owelvds  systesaiBiaddibrily
e e iraan e oM SHaIRD SRR ARASERANG, PANHIRGH (hE AnRlnafipR g oing

elements. 3 efore vention is to create a space-saving cooling element, in
accordance V\ﬁﬂﬁft‘ﬁ@téétl@@d%ﬂ% affdisaoal enesydedHRsienigvg RRAuEH RHRVEr 19958, The

problem is SO|W€@O%WWM&%@W%@E%W@%@W@@@M&& f@aﬂwaﬁaﬂv wigitadl. Advantageous
embodiments ma be ta en'JIromt g% quent (%Jalms The eme L in acoolmgﬂelement

according to tﬁg? PEMFSI FealMe ‘?ekfe %n Sflwgeﬂtreec%irﬂrlﬁore | 'to%@%t/hlch extend on
a common Ie\@ildimhfwbwmwﬁwhﬂﬂiﬂ@nﬁ%%g%nmlmﬂwmmﬂe@ﬁrﬁmdhﬁéqyﬁ% bodies to

be connected fg hs iRl RIUECE \tétfleeqnﬁ@@Qﬂwﬁ&m@nﬂ)aeathéﬁ@tt@@.aeqeﬁtm&@eaauﬁgattached
consisting of multlple lamellae, he heat ipes are arraO[?éed acrogss the ent &%th of the base body

so that the heSIESRIMSPGY IR FED W RIS B AR RO %5t th’eeﬂa S H¥8iNg so, the
heat pipes rurrezhuretited hmteaqjemhee aﬁdajzoothesaemtm:eptaad soefheet fmatalketaastbrethest source with

the hottest zop uﬁh@%toﬁ%o% rg gg @g@ lag arepsuided integrally with these on the exterior of the base

body. Conseguently, one end of the tubes runs very close along the hot base of the LED module
across its entire length, so that a very good thermal conduction from the heat source to the heat pipes
is ensured. In aﬂdittonuéh@dawnetjaeaaeratr@admemgtamaedl;imrferarm dfstieatiaseFaody and the

heat source above the ba e bo her b the I [ ntributing to
the heatd|55|pa(t|(5nrf) Tt & ”P'I%F e¥q Sgep eé a{r%ne a“érp\ \fl\}h? §a8t$ ﬁ'gﬁesSﬂE)e%F' %fferently are
arranged on tHbemgéymynwaqmﬁwetﬁe@tmtfﬁgtwmhatheif@ﬁetmat@?ttheﬁﬁmﬁ%ﬂyf@pgﬁaﬁ@u base
body, lfurr?funqi%%&eaaw metatﬂamséingeotébﬁw@étamta&@ﬂamhm meduyenat least
partially, offers, to also, arra sha nsv, axi successmn However, it
simpler if the % @E%&%ﬁgﬁﬁ%@%ﬁ(g%ﬁen ath f%?I‘:{hi%i RUiSEtOre. Therefore the
base body is, agstemh dhet mamn@taﬁﬂdsdsimm@mwédmngmbm@oﬁ @rreﬂtnayﬁmqtﬁem@wg It can
be advama99%§#&W\@@M@%%dﬁ%@&@%@t@%@%@t@ THISEPASBieshONRis ABHBaRde Vel are

used for one cooling élement. In this way three heat pipes can be used together, which, for example,

have a pipe diSAOSTSHtBFeRdsRNIRsS el e Qr%?lﬁ@r?léﬂ?@ﬂtﬂ@dlt@ﬁvﬁ?ﬂ& AL SHENFuh as way
that their first endraeltdipadsagmbaditded applitaonfittialgipes! Wikrnssiby € ondiectivendgunersés.the base
body in the These cooling elements are not suitable for cooling lights in building spaces. Cooling
elements in accordance with the category are known from EP 1903278 A1 and DE 20
200900845601, which are, however, not satisfactorily manufacturable and/or

sufficiently efficient and space saving - particularly for application in lighting elements.



4 corresponding opening and in the corresponding axially parallel distance to one another, while they
are continued in various forms after their exit from thé base body. In this way, for example, a central
heat pipe is extends axially in a straight direction while both side heat pipes extend on their separate
ways, and the distance between the heat pipes increases across a relatively short distance, for better
heat dissipation, after which they continue even axially parallel in the cooling body so that, overall, a

forked arrangemect,of the BrakaipeeRaisise % oplnadady uhich sonsista praies many

parallel, distance ae, stretches across the entire second end section of thé heat pipes. The
lamellae are 4¢aFtaREOHEN IR SRIRBENL IR ARG IEgRLANCOREPERS Rrisayth & BiRd RuETR5HES are

shaped so thagbe heat pipes, in press fit, or shrink fit, are firmly in tight, thermally conducting,
form-fitting contact with the lamellae, whereby optimum thermally conducting contacts between the

heat pipes and the lamellae are ensured. In order to simply maintain a constant distance between the
lamellae variolespaklers sesplyediBe@ cristing slemexawiidhesharmeathitasatyesiphBli@ispacer rings

on both of theagitgigg IRAtHIRIRERY RyessPakerSHERNG Y aeisabeatibiafile lamellae, which can be
directly cut in, in a tongue-like manner, and vertically bent out by the punching manufacturer. With an

embodiment with only two heat pipes they are similarly shaped as the two external heat pipes of the
above-describée basiodiensritsvithathoebrigezic pipeis2Chhaliitg tte tespetioinafrthetieastpipes in the

interior of the hase hady,alsp i parelie) e a2rb-e WRTHBARNS X ting dhm hase Sk diverging and

upon entry into the coolin% body again parallel to one another so that the shape is roughly like a tuning
fork. Here it cRhBEAEIisHRa6: RetippilseenhrAde d hnnspl s Qase fadiRRd?, hecuitr 859m, so
that overall siraikaethesmalese] et gthtice nehto (s conel) as thsthuti @mbosiirenibodghsthteemges with a
diameter of 5 mm.. h | i i I t rm:locking,.inaxial or
ongitucinal ho T e e e e S ae,
physical contdbeRasetRedyfo bk tBe theal By iR Qe HRBUgRIHE J66 PeIPRIBERSIRIeH théBase body,

particularly thehasessgCtinteiliy Wbiehheentdtipes Sl to each other and to the metal
contact surfaces, paralle! {o the heat source with the hottest zone (hot spot). The
famellae are provided integrally with these on the exterior of the base body.
Consequently, one end of the tubes runs very close along the hot base of the LED
module across its entire length, so that a very good thermal conduction from the heat
source to the heat pipes is ensured. in addition, the lamellae are aiready being cooled
in the area of the base body and the heat source above the base body at the same
time, thereby, on the whole, significantly contributing to the heat dissipation.

It is beneficial that the base body lamellae, which can be designed differently, are
arranged on the base body in a transverse or longitudinal direction. For the primarily U-
shaped base body, surrounding the U-shaped metal housing of the rectangular-
shaped LED moduies at least partially, offers, to also arrange the lamellae ina U-
shape in fransverse axial succession. However, it simpler if the cooling ribs or lamellae
are arranged lengthwise or axially for manufacture. Therefore the base body is, as a

whole, manufacturable as one piece using extrusion or extrusion moulding.

it can be advantageous if two or three or more heat pipes always running through one
common level are used for one cooling element. In this way three heat pipes can be
used together, which, for example, have a pipe diameter of 5 mm, whereby the
arrangement of the heat pipes is selected in such as way that their first end section is
embedded in a form-fitting, and thermaily conductive manner, in the base body in the



embedded, the heat absorbed by the base body through its close contact with the hot zone of the
module to be cooled off, can be easily transferred to the pipes and active vaporization of the fluid
medium found in the heat pipes under absorption of the latent warmth, and with that the dissipation in
the following cool zone with condensation and release of the latent warmth takes place. Usually the
heat pipes extend through the thermal absorption plates. However, for some applications it is

advantageous Jf e hieat PR AL RO MESRFR ALAIRRY S HUNF BdmRRcRsia ke wasact surface of the

base body-base element.’In doing so, the cross section of the grooves can be designed essentially
U-shaped for?Raiimuiioiiasermacriny st wivaAriaw darms gitss Jaay £t fiamfte P35 b0 df the heat
pipes and a grosovwahdghixaeqnedingdntthie thickness of the heat pipes. As a result, full surface contact

ith the LED module in.t _ e e <o
ol the ot paes e 1S Mo 8REE i e SR AERAUENd Wt e SR RS BRABRAFglect pipes
obtained so ttRgififeRAAFON2 IS tRIsiHaarmP PR HBa SNBSS WWIRRREH 8SIASHiGient heat

dissipation cagasel(- Aeroidingde, e taventen: thabaserhegtecanidayeyatatsueshadiments. It can
be designed as .a simple plate, upon.or to which, apn LED maodule can be fasten ith good contacts,
accordingly. AN AL L eSS PR R e S o aReni et e A gty
which can rurpipegyehgise or crosswise for the course of the heat pipes arranged therein. However, the
base body can also be designed so that it can, at least, partially laterally encompass the heat source,
or the LED Module, in a U shape, therefgre itself have a U-sha e] 'Il'hgrefore, the bﬁse body comprises
a base body fﬁl?r%ﬂ@*%e%%cmﬁoﬂéﬁfsp%&a&&@ﬁ@BQVt&ﬁ%ﬂ c ﬁ@%ﬂ%ﬁ@e Bfes, or grooves,
as well as twcsalesesaticab)iibemntic Brealidtamt edotitwed ith édr sipbodyrsidasetide e designed so
that their inneg lanksdagyeaaand, contant At .apA frie iradie LR dbeBeiAL iRk phlsd ED

module so that they are thermally conductive. In order to establish this contact the base body sides
can also be afB¥PRAUSTIREEREasRBSRdREsS oh MSRMKkERRETIROMSALIERCE S for example,
a base body sidadetigid afreniytiopdeniacnh giefarabing mmrésroptieivabicswhadh only serves as a
fastening aid. e shiart base podXside desin.formnas s saniliantAdkaatage that more leeway
remains for mounting g Iig anousmg?orbe useg, fWhich then encroaches upon or Is fastened to the
lower part of the LED module. In a further embodiment the base body, or at least its base body floor

Eectior), is ri%ﬁ&ﬁ%g&h@ Fh@hfh?ﬁ%féﬁﬁ&ah@&%@ﬁ@é{ ﬂ@@&g%@ﬁﬂirﬂéﬂéﬁzlﬁ@%ml?ﬂa%f@@?@ter of the
eat pipes. At the_ same fime grogves with an openin Irected to the contact surface for simple
o g 35 i Refd

insertion of th&¥e&t Pif Br RIS e Thi ¥ 1R R 5t THERB RIS 19 B b

around
these groovesha exarichieebshags. Tinayldiaiensphesksmisiigevprividy ddrofiieeffamedate whige base body

protrude verticallyfodtlfy extetion afiiphasrdndiiossecinmsn hatoRlimptie st disrigation, with

economic material use, exists. With long U-shaped encompassing base body side walls, and axially
extending lan®@RR¥fGHESamellae can also be provided in addition to the lamellae protruding outward
from the base body floor section. For reasons of space these can then also be at least partially angled

upvards. Oni MBSO SICR Mol Shpu e melae peLbe B AEd ectyes enly a e

heat can be absorbed in the short stub base bo S, an erefore dissipated. Because here the

heat source tBeEgbRaR! RinesiPEERPRYSRRECTRAC RIMERRIMSEIMRJeRiBeRt PReRoldE fifsh special
arrangement, ghassshoiddalaorkaippddadtia heshases baslpdleopsactre. rlherantime sacbule, for
example, proviges three anchorales., aanges, in;ihe,shape ol an ISORCSIes IRy body

again parallel to one another so that the shape is roughly like a tuning fork. Here it can

be useful to select heat pipes with a somewhat thicker diameter, i.e. with 6 mm, so that

overall similar thermal and strength conditions exist as in the embodiment with three

pipes with a diameter of 5 mm.

The heat pipes can, in a first embodiment, be embedded, form-locking, in axial or
jongitudinal holes, in the base body base section, along its entire length, whereby they
have no physical contact with the hot zone of the LED module. Through the good
conductivity of the base body, particularly the base section, in which the heat pipes are



It is particularly advantageous if, in addition to the customary three holes (two in the front, one in the
centre rear) an additional three holes are provided, which are arranged in a mirror image of the first
three, namely a centre hole on the front outer edge and two holes spaced apart from each other on the
inside edge of the base body. So the base body can simply be turned by 180 on an LED module and
fastened so that the LED module can either be mounted with its electrical connection side facing

outward, or InWHdaASIORR e SRS SFHEERL FB Ak RN SIMBUIFHIRTYINE LARsY e HEIRg: the cooling

element not only for the rectangular Fortimo LED modules for example, but 7 also for the Lexel

modules by PRBLhEGRPHEEIRRE GaaH Abvialde sapt% I e IBRGIRET ABLAEY Body can be
placed on thevapadizksiso dahateitfklidksWIiamdt'erteadmﬁttb@é.ﬁmlmdblmmhimh@fmatlsidd, whereby
then, for eX&%‘ﬁnﬁQ%R&Wﬁﬁ'&%ﬁ%&‘&?ﬁ%@ﬁ%&l%ﬁﬁrﬂﬁﬁe%%&?ﬁ#t P HLARR Bé!ﬁ%ﬁ@a%]%ﬁ&’ge of the

base body far inwards, in the direction of the cooling bo Is arrangement, the hot zone is found
in the module9lAesratihg tpfes warmtit sHesatiBRt%nd. With a changed application of the module, with
the power connection part facing outward, the thermal conducting base body of the cooling element
sits on the then inner. zone so that the front side of the base hody is flush,with the corresponding front
Side of the LETFHRURES A A S e o L AT SRS ot i
is important te@mswaeMitationsdtie souaaipgeiprfell thsthpderirad amesrh ereed il 8MPYRe cooling

body exists. WaiA38 QA IBLabRIBOSHREESIHEGRsBYbBEINg e i8Rt RIPRSISNg e dhaamely with
the Crimp-end, unusable foia form-lockirel\?h ontact with the Iagfl%e E‘ot grotrudin far out of the last
housiig

lamella, but ifdRSSPRFHO RS BRI SR 8% PSS RO BFE T *GHSRBIRET e entire
lamellae packameant Hvel doolifig Widyhessatre farsievrebasgergistosetashibasewefdbev@at fapésg flat end.

With a further crabodimentatieast angnpiefaabRNOSS HIRAE RDRSIBEPaed ARal fam each other

provided for the veriical support of the cooling body. As a result, the entire cooling lamellae package of

0 .

the cooling boyfRSB SALRCHYER e &R MRBIRER{DFRAS B IRAYRGUD AP TRIEE BHBVAIFESE heat
pipes are mosibhmamd’mﬁunada)mﬁpﬁlgiﬁelytﬁefhmawféaémiﬁttegGb!ﬂ:éhﬁmahmndslctivity, like
aluminum, or jRBPe%rean BERg A r’é&é‘asﬁl(e%‘n%?ééﬂ% '%*EH%E%%'@‘?HS!'G%%%8?%9%5?6& fough
improper handling, and are therefor ' easlly damaged. ﬁe support sheets can simply lie flat or linear
on the undersitie nedieneiiaieatotipgs pidabeiroros sEseHboR dsSRRiPR AR U a particularly
advantageous manner, join in a form-fit corresponding vertical slits in the lamella, so that not only a
vertical, but also a good lateral support exists. The support sheet can be designed in various ways,
pattioular ts GRIOTAATABS U arldoo e AL TR e e S PR TRAuIL B1TIAS base bocy
while a secondesigrasicasypeipritrolditeg dongeerdndvbitbu khdtEehatoshide rmdmbrotasererhayhity of the
length of the coolingdapshis, §tdnpipnirgRens HihecarpPRESHaeERRf @ RBHBRJIRSigLasigned in

the length of the corresponding contact facing the lamellae and are angled toward the top, with slope,
or incline. Thes BIGHESIGHHERDoHBIERTABIHS, AP MES LA e MnER) (RRAHERS EHltve.

because the emtatdmerciaarprckihgeinith heat pipes then runs angled toward the top directed towards
the cooling end, whereby the condensate transport is supported by gravitational force. Using only a
slight slope of the heat pipes a significantly faster return of the cooled medium takes place within the

heat pipes to fHEWRY¥Er HbeRESSRAIFRBRECTRR ASSITRTGR el it SRR el iRt e iRYY a
remarkably besteieasdingieifretcasuhr ashieyed prisadiavith inorenass) steesfgts anslfsafasiy For
example, for the elc. application 90 ROrL3auRe ealSRUes LK gS Jenash messyrgments and
reverse layout, i.e. \_ﬁﬁht e ePectnan power connections of the hea source, or the Ight housing not
facing out, but et iR IPRIBAY theoaerIRIE BEANIEH G PrREegiAs Y BetivecsidiRe base body
and the lamellaggooinadrodyrrrnikesresisnekah IBaxate Bunyaress handousaignE ke hapodules.

their inner flanks have a good contact area and therefore lie on the metal flanks of the

LED module so that they are thermally conductive. In order to establish this contact the

base body sides can also be attached on the side using fasteners on the flanks of the

LED moduile.

Further, the base body sidewalls along the flank of the LED can run shorter or longer.



Finally, it is advantageous if at least the lamellae or even all parts of the cooling element are executed
in black because black surfaces radiate more heat thfan white, or bare metal surfaces. In the following,
the invention is explained using embodiments with reference to the drawing, to which it is in no way
limited. Therein show: Fig. 1 a perspective view of a first embodiment of the cooling element from
above, Fig. 2 a perspective view of the embodiment of Fig. 1 from below, Fig. 3 a perspective view

o the rontsap oue e seoil emRPdmsah s/ g begh Bmpl e sl pasgbady. Fia. ¢ o

view from below of t odiment ing to Fi ig. 5 a forward front view of the embodiment
according to ERJICS¥RIewhien Bnﬁﬁéfgﬁﬁmfﬁﬁﬁﬂﬁérﬁ%{ﬁ% st beRmBbosl SigfrdesiaBodiment with
oval cooling legpellas Ws@ﬂﬁ@aﬁh@eﬂb@ﬂ@@mmm&@@m resiyirtsigor ireopetingeciive view from

below the empodinent BSCRIEINGN e Sh S SISRBEING U ILAT G Y KiAcr hog e

according to
LEED moduie

in a further embodiment the base body, or at ieast its base body floor section, is
retatively thin. The thickness of the base body floor section is less than the diameter of
the heat pipes. At the same time grooves with an opening directed to the contact
surface for simple insertion of the heat pipes are provided, while the thin material of the
base body is guided around these grooves in an arched shape. In addition, the
lamellae provided on the front side of the base body protrude vertically from the
exierior of the base body floor section so that optimal heat dissipation, with economic
material use, exists.

With long U-shaped encompassing base body side walls, and axially extending
tamellae, side lamellae can aiso be provided in addition to the lamellae protruding
outward from the base body floor section. For reasons of space these can then also be
at least partially angled upwards. Only with very short side walls should side lamellae
not be provided, because only a littie heat can be absorbed in the short stub base body
sides, and therefore dissipated.

Because here the heat source to be cooled, here the LED module, has multiple
fastening devices, i.e. holes, in a special arrangement, these should also be provided
in the base body floor section. The Fortimo module, for example, provides three anchor

holes, arranged in the shape of an isosceles triangle.

it is particularly advantageous if, in addition to the customary three holes (two in the
front, one in the centre rear) an additional three holes are provided, which are arranged
in a mirror image of the first three, namely a centre hole on the front outer edge and
two holes spaced apart from each other on the inside edge of the base body. So the
base body can simply be turned by 180° on an LED moduie and fastened so that the
LED module can either be mounted with its eiectrical connection side facing outward,
or inward, across from the entire element. This is particularly the case when using the

cooling element not only for the rectangular Fortimo LED modules for example, but



9 Fig 9: a forward front view of the embodiment according to Fig. 6 through 8, Fig 10:a front view of an
embodiment similar to that in Fig. 6, however, withou? base body sides, Fig 11:a front view of an
embodiment similar to Fig. 6, however, with thick base body-base body floor section, Fig 12:a front
view of a lamella of the cooling body in accordance with the embodiment according to Fig. 6, Fig. 13:a
side view of the lamellae according to Fig. 12 with the spacer, Fig. 14 a schematic side view of the

o e ko8 COB Wiod faedy B I o eaianeh i an el LR aces. P

15 a schematic side view of a cooling eleme on a square LED module, Flgam a view similar

to Fig. 15, whidkelepdiie ToelhaseRefepshsatecedRativhgeete R Hiakt orkSMHEA9RIRS power
connection; Fig,d drarimiar ABQNeme Rennsiig, whendty lore ik raatide theitoaetward facing

D e i 0 PR L SRR Be0+ B 6P2le Bor SRR B
inwards, in the direction of the cooling body. In this arrangement, the hot zone is found
in the module zone facing the electric connection end. With a changed application of
the module, with the power connection part facing outward, the thermal conducting
base body of the cooling element sits on the then inner zone so that the front side of
the base body is flush with the corresponding front side of the LED module.

With an arrangement with an internal power connection of the LED module it is
important to ensure that a corresponding inner distance between the base body and
the cooling body exists. This can be achieved, among other things, by using the heat
pipes reversed, namely with the Crimp-end, unusabie for a form-locking contact with
the lamellae not protruding far out of the last lamella, but instead with this end laid into
the groove of the base housing. In this way the entire lameliae package of the cooling

body can be fastened very close to the now outward facing flat end.

With a further embodiment at least one, preferably two support sheets spaced apart
from each other provided for the vertical support of the cooling body. As a result, the
entire cooling lamellae package of the cooling body is carried through only three heat
pipes protruding from the base body. The heat pipes are mostly manufactured out of
relatively soft material with good thermal conductivity, fike aluminum, or copper, and
bend very easily under the weight of the lamellae package, or through improper
handling, and are therefore easily damaged.

The support sheets can simply lie flat or linear on the underside, or bottom edge, of the
famellae for support. However, they can aiso, in a particularly advantageous manner,
join in a form-fit corresponding vertical slits in the lamelia, so that not only a vertical, but
also a good lateral support exists. The support sheet can be designed in various ways,
particular its length, whereby its first end can be attached to the sides of the module of
the base body, while a second console-type protruding longer end should at ieast
extend across the majority of the length of the cooling body.



Fig 19 the embodiment of Fig. 18 in cross section Fig 20 the embodiment of Fig. 18 in perspective
view from behind Fig 21 the embodiment of Fig. 18 i view from front Fig 22 the embodiment of Fig. 18
viewed from the base plate Fig 23 the embodiment of Fig. 18 in view from the back Fig 24 an
embodiment of a cooling lamella with adhesive groove Fig 25: a further embodiment of the cooling
body in different views Fig. 26: an embodiment for cooling lamella bodies for a point light source in
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the corresponding contact facing the lamellae and aré angled toward the top, with
slope, or incline. There even a slight incline of preferably 5°, or at most 18°, is already
extremely effective, because the entire lamellae package with heat pipes then runs
angled toward the top directed towards the cooling end, whereby the condensate
transport is supported by gravitational force. Using only a slight slope of the heat pipes
a significantly faster return of the cooled medium takes place within the heat pipes to
the first, hot vaporization end. Thereby, through an extremely simple measure, a
remarkably better cooling effect can be achieved, paired with increased strength and
safety. For example, for the their application on non-square heat sources, with larger
length measurements and reverse layout, i.e. with the electrical power connections of
the heat source, or the light housing not facing out, but instead facing in facing the
lamellae cooling body, the distance between the base body and the lamellae cooling

body can be designed at least 10 mm larger than for square LED moduies.

Finally, it is advantageous if at least the lameltae or even all parts of the cooling
element are executed in black because black surfaces radiate more heat than white, or
bare metal surfaces.

In the following, the invention is explained using embodiments with reference to the

drawing, to which it is in no way limited. Therein show:

-t

Fig. 1: a perspective view of a first embodiment of the cooling element from above,

Fig. 2. a perspective view of the embodiment of Fig. 1 from below,

Fig. 3. a perspective view from the front and above a second embodiment with
longitudinal iameiiae of the base body,

Fig. 4: a view from below of the embodiment according to Fig. 3,

Fig. 5. a forward front view of the embodiment according to Fig. 3 and 4,

Fig. 6. a perspective view from above and behind of a third embodiment with oval
cooling lamellae and only a short encompassing cooling body,

Fig. 7. a perspective view from below the embodiment according Fig. 6,

Fig. 8. a perspective view from below the embodiment according to Fig. 6 and 7,



Fig. 29 a - ¢ Detail views of a point light-cooling lamella In Fig. 1 and 2 a first embodiment of the
invention is shown, from which it is apparent, that thé cooling element 1 according to the invention,
consists primarily of three elements, a base body 2, a cooling body 3, and heat pipes 4, 5, and 6. The
heat pipes 10 4, 5, and 6 connect the two bodies 2, 3. The heat pipes initially run inside the base body
2 with, at least, small distance from one another, whereby the first end section of the heat pipes 4, 5,
and 6 is embedded in the base body 2, while the second end section extends through the cooling body
3. The base body 2 is, in this embodiment, primarily U-shaped, with a base body floor section 7, and
two base body&ided SWBHIRK YiFthel bR eBBesmest GGG 'G5t BHWIHS 2 three holes 9
separated frorgone anroeisavepso\dsdaddmedisimile firsharid Bectohswétbe weadpipased, 5, and 6
run. The LED modu eoéy2 }gg'éch, at the same time, represents the heat source to be cooled off, is, in
this case, square (i.e. a Fsortlrﬁo module by Philips). Its body is comprised of two U-shaped housing
parts: a metaFigoddindrpaiviey si@a gnpadinruisinpaie T fhowerarnwiigiHich H3se3Rd%-an upward
facing base body flogssestion fldar wilkibe hot zone 16 (hot spot) in its centre upon which metal base

body sides 17, with carrespondi uter contact surfaces extend on the oppasite enqés. Jere, three
fastening borgégl a?érgﬂ \\'/{/erlwm%%ﬁa?r%‘igr?%tn%gee%oﬁ%”ég%gﬁﬁI’Q gﬁ%%réaanr?g f'e[%grt’e{heltet?)1 ﬁe'%‘ggé body 2.
Thereto three threadsddidies tF-ieSarranged in a triangular shape corresponding to the three

fastening boreg, 18310 dhe Lish) Braskiisreliad Adcurthey ibirighewpithahdhgsealing element 1 has a
relatively long_cooling body of cooling bogi/élamellae 0 on its other end. Hg‘i the coolincﬁ_body

lamellae 20 af&sifARE Q5TRRHS Sife YRy IR dor Rt SIERERE £1RSREER Ad TRRHGR S8 hother on
the heat pipes 5, 6. Tiheshrendpgigsed, Witaacgdraigpatekaceess the entire length, parallel to each

other, with relg| 'V%'é/agg&%mg;%s%%wa e PasmHEArYRRasR A% flary sestinnq(and exit from

the inner side of the base body 2 with corresEondin%gtlstance. Concurrently therewith the middle heat
pipe 4 runs infil¥e 1&mirensEiEItRT R liRIN PRIBRY Bstsen it ems N énpiBiRss e 21ang &Prirst angled
diagonally outward, thehagaiit itwaadadehtp prreeasethecwdra corresponding larger distance from one

another, so that e shane.o%a Iode ity tuee deelds ARRIRYC S R GORIAR I alaRe?0 of the
cooling body dre iR up on FERRTedth section,
power connection;
Fig. 18 an embodiment with arrangement of the cooling body above the LED module, in
perspective view;
Fig. 19 the embodiment of Fig. 18 in cross section
Fig. 20 the embodiment of Fig. 18 in perspective view from behind
Fig. 21 the embodiment of Fig. 18 in view from front
Fig. 22 the embodiment of Fig. 18 viewed from the base plate
Fig. 23 the embodiment of Fig. 18 in view from the back
Fig. 24 an embodiment of a cooling lamella with adhesive groove
Fig. 25: a further embodiment of the cooling body in different views
Fig. 26: an embodiment for cooling lamella bodies for a point light source in perspective
view
Fig. 27: top views of the cooling lamella body from Fig. 26
Fig. 28: an embodiment of a point light-cooling body with fastener for cooling lamella
body from Fig. 26 and 27, and
Fig. 28 a - ¢ Detail views of a paint light-cooling lamella

In Fig. 1 and 2 a first embodiment of the invention is shown, from which it is apparent,
that the cooling element 1 according to the invention, consists primarily of three

elements, a base body 2, a cooling body 3, and heat pipes 4, 5, and 6. The heat pipes



In Fig. 2, the LED module 12 to be connected with the base body 2 is shown from above in
perspective view as it is laid into base body 2 and sdf®wed to it. Its plastic housing part 14 faces
upward and in its floor, or light part 24, three fastening bores 18 can also be identified. The contact
surface 15 of the U-shaped metal housing is in assembled state precisely on the contact surface 21 of
the base body 2 while the metal base body sides 17 are in thermal contact with the contact surfaces

22 of the basg hodysigechheFithd shiaaassconthemAdipEgtafaPaalna leens2s. Both base

,

body sides 8 of the U-shaped base body 2 extend vertically relatively far down, until nearly qver the
entire side leRg8Y SrHiB. At 53sbdmate Banascham aasRnethep africav A itk Sestie AR cooling
ribs or lamellagelf:atreiped arsngrbassbesdebut theteadd engihRyisailetiaxisBhorQritde top side of
the base body floor section § verti rdl j ar Vi the entire
ength of the S DI e e e LY g
diagonally upWHr@shintcrerpad. i@ praep i proieEian foGRkprnsRRe Aedp &IRSR. The
lengthwise arnsngansgnh ehdhalrneslioecs bagibdierasivantags:tbabywithrherptagsal eyakesiment of the

base body 2, according to the invention, the the e body 2 can be extruyded in a.faster and more
ecomomical TN BI85 OB AL Tb LR R S OL iR AL B8 dhaved along
with it, and therseeubodpe2l &rilyrmshds 8. e bY/thd sagpriviile sepisariaththbaabseusdrjofastening
bores 18 mads, L34 GiPR!iF Wl ibadsBQUANE &InPesRiARS Ak ITSE RIS IReD8E o longer

provided, but instead only two, namely heat pipes 5 and 6, which correspond to the shape and

arrangement 5PTHRERG0G MO WRiRRTANMH SR Bioed BHALNS Y02 A kLR GARETFa tuning fork
with two parateltseghnafihat E&amnétbéﬁdmi_ti@egﬂrimmaaa ahapgerid MlhrmlmS tibdihe hea_t pipes
has taken plage figfe: 416/ e REPIBIRNGS (S PeJoNgeriaURESs Wanipines i agoaym diameter,

but instead two heat pipes with a 6 mm diameter so that, despite, the savings of the centre heat pipe,
the stability as§igae thafhABRIPORATIREIET AR AL REHPBRSSHRN ORI SRR RARS 141§y
remained unchasgedidagandieg tedersmitienafithecostagdwriv 3 thishgleldpaatedidsairihe cooling
body lamella, 30, gompgrizon 9 hase 1o Pig. da MRJRIORT SXNIBIL A SITRS Slyals shape, but
instead are curvecpupwar i 1He CORtrein & dome sﬁape and, in each cgse, are an eda[aterally
upward. The lseapt efrmeencowiing tbdas taierfratepadsiesidinedhnd ERmwtwe dghout. The width of
the lamellae package is only very minimally decreased, at the most by a few millimetres, as a result of
the curved and/or angled design. Two punched holes 29 can also be identified, which can be
manufactured by a primarily U-shaped punching and bending back one tongue each by 900 (not
shown in this view), which serve as spacers 32 between the individual cooling body lamellae 20. Their
formation and arrangement can be better taken from Fig. 6 and 13 and is also explained accordingly in
connection with these images. In addition, two slits 30 are introduced vertically from the bottom to the
top on the cooling body lamellae 20, whereby here only one of the two slits is shown. The vertical
insertion slots each serve to include a support sheet, as seen in Fig. 8 and 14 and is also described in
connection with these images. Fig. 4 shows the cooling element 25 from Fig. 3 in a view from below,
whereby it can be seen that in the base body 2 near the axial middle, two grooves 26 are provided, in
which the, here on the left, (vaporization) end sections of the heat pipes 5 and 6 are incorporated
along their entire length. In this position these pipe ends are, for example, held tight by firmly screwing
the corresponding inserted LED module to the base body. The three thread holes 19 serve this
purpose. Here it may be seen how the side lamellae 28 protrude laterally angled from the deeply
downward drawn base body sides 8 of the base body. 13



In cooling body 3 two backwards bent spacers 32 can be seen, each of which appear as only an axial
line, so that an optical illusion of a line, which could #dpresent a continuous plate, exists. The front view
of the cooling element 25 in Fig. 5 allows to identify the arrangement of the device parts to one another
and their extension in horizontal and vertical directions. So, the U-shape of the base body 2, with
relatively thin base body floor section 7, is easily recognizable, which is arched around both heat pipes

> © 50 hat epgRs: P@%%@@mﬂgﬁﬁéaaml@Qm&ef{momm.s@;yw AR Bbipheal pipes S, 6.

On the top side of the base body floor section 7 the lengthwise lam 0 protrude vertically, and are
graded, arché@Hg E‘RS@S'%]?%‘&R)HQ@WQ@%W@&F@W@% the £9nbRe BeF¥aIPRY2R PR & Ence and more
convenient h&ndm@qmt%@m coatinge sipptteractl side dameliardRaddectvonntedfatheobthe cooling
body Iamellaet' ZthD %Iy recognizable with a centre arch and lateral, upward extending wing
parts. Here it may be’s &h ha’t the cooling body lamellae 20 are primarily equally high throughout. Fig.
6 through 9 show a third embodiment of the cooling element 35 according to the invention. In

Eagticglar fromhEige&; lpmy'gla Mg & Ql%féhﬂ%@b\@clzvdﬁ%\/tﬂ@rf]@nh@iléﬁbtﬁ wmgséffé@kﬁeld:tm; tlhe ﬁase
ody 2 in its pri elements |s put together simi ot ol rom Fi n this
embodiment fﬁ'g‘lﬁﬁ ‘(%’Gf/rgﬂfle gcgrég rga%%eregh'g %’%/tfgsfﬁe%% é‘fegnge §H1C§r}£1° &St l(S)rntge
Fortimo-Mod#xif fetrickhbavesa deieghtbé dabedpoiok vito cerraiiboreing disisoceh Sienaveredtyside
lamellae pfov{ﬂ@%ﬂﬁh”ﬂ?éﬁ@'&%"h‘%@?ﬁ:9&%&'@‘?{% Belidhinsteadithe sQPURAIROMH ARG s vertically,

upward ly extending lamellae 10. Here, the cooling body lamellae 20 (20c) have a partlcula%de&gn
They are no ISHYBYRISISR| PRES érad'éjs%‘?f&f‘%?é ﬂ‘@fﬁ@@@ﬁﬂﬂaﬂéﬁf@ﬁﬁ@ré &8 AP RUSEHE Erners at
all anymore, huotbinsteadhepiraaslyespahdiognaed stiafpecd tvoughd e abelirgy bhoahtHarsiedioe 20c are a

e shorter g RpvRHsiRor e spnlrenbadameliap 203 a0 e g ver, have

a significantly larger elght an en these, as Is part cu arly evident from the comparison of the
front views ac%@r’élh@eﬂ)lPIQ”ESW@r@.t?ﬁEr?@‘ﬂﬁ’erefore with a S|gn|f|cantly larger vertically upward
heat dissipation mgrfaceeNE MaTsdsRACE feaYiteHnbauewah thdhaswdiduthere issignifisant space
saved, whereb\é the.installati on an and haalrédl malq e%criem 8qglflca]:r)ltlé( §rOV8dre\-r|\_rQ th I aﬁ)r% JQ corners
present on thé gﬁwee\lae pfcek % thecod ing Bt TIStLAT OnR Cutves WHICh fie comfortably in

the hand and mimk@éiﬁlmﬂeb@nwfdléach@d§ ﬁ@ﬂﬁe@rei@ﬁéﬁﬁt’té’l‘isﬂih@e iaﬁtﬁﬂ@ﬁéﬁ?r?ﬁﬂ/@of the
fﬁm"n% borf:!y h%téﬁpéihgige @&39}@.;}& htmg %&aﬁ&ﬁa&&ﬁ)Mmad@wy%alm@wmgaﬁd@maﬁelIae 2%0 |
rough which the primaril shaped slits in the lame and subs endin J¢ punche
out tongues ré’§§ﬁ ies SHYARER: ﬁh’h%l 8@@“?9%8%%‘2 ?‘p Pﬁ%ea%ﬁf? g’ﬁgﬁ% SWHE outer
two ends of batsbéatipipesss! draictiptbénu mmmummmmtﬁmmaaﬁ%mm l@aSEhe relatively
far-protruding fipessection is the respective crimp end 33 of the pipes which exhibit pinching and
therefore are not sufficiently cylindrical in this end area for proper form-fit accomodation of the

lamellae. Fig. 7 illustrates the bottom side of the cooling element 35, whereby the arrangement of the
slits 30 and theigunshessholrs@ditertihediprcers shooingaghersem Bottthmseobliag Hiddy 2 ofn

B o e S RoieBLoLaal L0 oRARAS ARLEIP SR EAYNAR AAMEN R Lol ely close

guidance in the %ase oor sec |on exiting takes on a outwardly curved arched

shape and is tﬂ%@g@@%@%ﬂh‘ﬁ taﬁgk#ia@ta%@ Ieaba R oRatatothis RATEEURRY BOREECIRUrther, the
arrangement hﬁé@tﬁé%ﬁh@%@ﬁ& hatesidd 16 @@Wi%ﬂrdﬁb@@@éﬂ&ﬁté@%hﬁr@i%@@h@%e LED
module. Here, not ouy& ust the%e Fthrgade P&ol S %9 g} r dv'e”rt%é ian %_rran%ement but
instead, in additiB{2& mi'? %%ng g};ﬁ simial %’a roans Sime , Le. SIX’ hgles

advantage thdethelia€ Drasdpevited b@mdh&adntseth@bﬁseflﬁb@wﬁ%hWQyWf‘éer@ﬁatéé by 180,
meaning that a ghojeeixists wherbeldbe.prnss seraectionwiliRreisstnardughipuaid. ofde particular

arrangement of the threaded holes can also be identjfied in Fig. 8, a view frorr;ﬁntl)elow Here the
successive ariSrRYIHERIGPIHRS BT SHIR SXRABSHE AR, S-SRI, the guidance and
formation of b@ﬂnahgalmmes haiuhr@lias McHastecadventagtbat ofithérsupiegrasieestodBemd 37. The

atier are, on 1Be DS ANKbIpoI NG RARROMNANN R e lletbapd dae0 Lipu sits 32

which are not s owne here, ut are, however, as shortly mentioned in thé preceding, in connection

with Fig. 3, 6, arfasterARd O AISSRaRa AR MUMIBRE® W RAR SRS RHar RsaiRiRsst4he
individual parts of Ha areling #lepaeriichy withaltiswdantieaeealsiy Rashiy2neditsits telativelydhin base

body floor secfion, 7, whose ALChE0 4ro0es 25, 9HER RS ERRIRES AT 6- How



15 both heat pipes 5 and 6 lie in direct contact with the hot zone 16 of an LED module 12 can also be
identified. Further, the cloud-like, oval, grooved desibh of the cooling body lamellae 20c of cooling
body 3, in arrangement and width, as well as height design, is also visible. Also, both slits 30, for the
support sheets (not shown), as well as the punched holes 29 of the tongue shaped spacer 32, are
visible, from each of which a narrow base body base, or lower connection base, can be seen. Fig. 10

shows a fronsq\gi%\@a{i%?gﬁs sPQﬁ{yu?d%@Uﬁ&é&%&a%&f‘tm@@%eapwsygwﬁobaﬁse?%wg@,s are

missing and the straight base body floor section 7 is designed as a plate with coolingPribs. Fig. 11
shows an add@ioREIEEhBBYIENnPBFELsRahAIPSSIA ot Pyt RS RRBL LR ES 678PB 1 heat pipes
5, 6 as well agrfapgefrangemests @yl diestmbpbtite haselped)slantkldadda Shepesseridataifference

[S5EL80 friUAkiR (R E0HR0 EeRIchARdg hntiowever,

is the thickness of th se b flo
here the heatap?ﬁ%%ggfg?ﬁ&%%r%?ﬁ/%ﬁ%t wise holes, but instead in 15 U-shaped grooves open to the

contact surfadénensiorslisf, thadeat et HANRIEEEIERSa e o hPIRISFEBRABIS T2 N8R dDe

implemented ysghprddass bedy sitle S5 thetelRrreRrnpariisisadasignedtasmapiate wahmmsmooth
bottom side, similar to the embodiment of Fig. 10?fi§. 1% gee é(g[F ?. Iéa%eélg}gé)"@f gg&l{'ﬂg element 35,
whose cloud- I?ét‘%K‘?éﬁagé 'n,%ﬁl@‘nf?iﬁat‘ﬁ r%ag sctesénse, e\}%gative or a

pe€anut with its top and
bottom longittiirakisymgetindgc pirrties the heatiissitierariatiiearset bavotaraats Roeiretipport

sheets, holes 3213 {hedamgliadng aidiientipheptuResing Ml astthecninsdadieytnales 39, can be
seen. This concerns a very simple and cost-effective producible punched part Whlﬁg.can.be uickly
57 HRRGUR D ROTOSSh ST

and simply preRRIBELRAHERELARIAP JBSRYPETRALA AU HeRd tﬁoﬁ'égp% are
spaced from ghe=ractisge,dnd itatied uppeuard lqweredgts senthatreardtimetlowerandight to upper
height of preferahl rQX. 2 ' fig) : idth remainstegnsure
good air circu%a‘?%(?’r%é esﬁ% ﬁ%g%ée%ﬁé%ﬂbgﬁt{ ?ﬁgﬁlggj\{vass{ Eggp%%& arﬁlléqé\%denit inrtl?iggag. Fig. 13

shows, in sidéamanehinmsagIRibmakpHiFigewidh Pt JRaIsYas BREKG958I8 P8l NEM vertically out of

it. minimally decreased, at the most by a few millimetres, as a result of the curved and/or
angled design. Two punched holes 29 can also be identified, which can be
manufactured by a primarily U-shaped punching and bending back one tongue each by
90° (not shown in this view), which serve as spacers 32 between the individual cooling
body lamellae 20. Their formation and arrangement can be better taken from Fig. 6 and
13 and is also explained accordingly in connection with these images.

in addition, two slits 30 are introduced vertically from the bottom to the top on the
cooling body lameliae 20, whereby here only one of the two slits is shown. The vertical
insertion slots each serve to include a support sheet, as seen in Fig. 8 and 14 and is

atso described in connection with these images.

Fig. 4 shows the cooling element 25 from Fig. 3 in a view from below, whereby it can
be seen that in the base body 2 near the axial middle, two grooves 26 are provided, in
which the, here on the left, (vaporization) end sections of the heat pipes 5 and 6 are
incorporated along their entire length. In this position these pipe ends are, for example,
held tight by firmly screwing the corresponding inserted LED module to the base body.
The three thread holes 19 serve this purpose. Here it may be seen how the side
lameliae 28 protrude laterally angled from the deeply downward drawn base body sides
8 of the base body.



16 Fig. 14 presents a cooling element 25, 35 implemented in a LED module 12 on a lamp case 39.
The longitudinally extending support sheets 36 are f&3tened on the sides of the body 2 by screws 41.
The support sheets 36 have a rising angle of, for example 3 to 5 on the upper edge. This way, on one
hand the lamellae package is supported longitudinally, so that the relatively soft and therefore
malleable heat pipes 5 and 6 are protected longitudinally and horizontally. On the other hand, because

of the angle ifcrense fahe bagk 65RGAMEIRE spReNlye anale ebawamsiduiRrcaigsife” ensues

after installation. This allows the reflux of the condensate to be supported by gravitational force and

thereby the da§REvAERdatiRmsotatiAR ertirabiivsha L dbR GRH\STREEE L Aconnection 41 of
the LED modutsilzuposnimbaeksards, whereby a cable 42 leads to a connection box 43 of a LED
generator 44. Through the slight angulation of the lamellae package some more lower space results,
so that the corresponding connections can be formed to the back more easily and without disturbance.

Fig. 15 to17 sheavrgitteriem dShageringrtisosamifiids Fig dallyidg emibnkerrngesnedfcially of
the base bodmﬁ ugmaaﬁsr{mna@%mér@oﬁ?@umgdmwgn gﬁbﬂﬂo@taaagsm@g}&gfdh@cﬁﬁm?ﬁr
connection to the front | Ireclion t a ae pa rIQUS special.propiems challenges
e P 188 U TR LS SRS R & I A A Be AT Sl F e
LED module k2 tteeegnizebingthicTiediobeppmurdrimtcheptinoeE D, Medihatigaal Well as its light
zone 24 is in e midde QD8 kERMEMIR HsRBAIRE RA%R BRNterTieraaeE pRREEEENMAD points

to the back of the lamellae of the cooling element 3. Because for this embodiment there is a relatively

large distancd5eiRPeRifeRE B RS BREHARY SEEUPD AMPIRNGEMISERE1R!'BP theRIGBHAG element 3,
there is no spaeeiqriohlam aredgtiaeeranciotio mcaordss kandted eakbigir verfimp! hathdaoaonfigueation of

the base body, &0l ACHERASHRLANFIG IR ANERIANANG FPIRIEN dBRELED MReguigycan be

seen; the electrical connection ck, whereby the hot zone 16 and the light zone 24 are

located in the iémianefiae ffe TRy HBAEMS ORE SiamERP I iR BRiRS PO 4RPIdR &% o this front
side and is alignedmdtibiésdrany siaee Eneniananstistancekaetiwesnidiedane pady. angdheneaoling body
is so large, that there js_sufficient room for the, power_connection 40 ta the first 17 lamellae of the
cooling body. 3%8(!&%?\% 383%‘,” %%9 {%ng%%\?cgu%rﬁ e total %‘?%%cﬁ'%@%%@é’é’g“g# the cooling body
3 on the heat pipes being pushed further out. In addition, the heat pipes with the crimp ends are not

jutting out to the;right-figratessdherianenadmthabrensassithg BlsséMg tenditiraieystiuated in the
notches of the base body 2, so that.the lamella C?nge can be c%]figuredéall tr§ Wa& otuésige on the
Smooth end ST ELPHRHEr IR 08 RSB AR B REE RS B G A QIR GRS (180 and the

cooling body leadthstdirs thetsaeterdtigpoty 2hnisrtwaycingeitsiepufiogetigr 1Filaewinihe rotated,
long LED modug,whase-Raye! £0RNSEISNIAGIS srsiluprsRseibistoBLHIEsHeats BRCARg the hot

zone 16 is located on the side facing the cooling-frame_lamellae, the base body 2 is located on this
back zone of FRPIEDHIBRIAIECH A MRAABSEK SidEE GPTHR BRI YaIRE B & 57d8URle are

vertically alignesly approx. 5 or 8 millimetres. Also, there are not side lamellae provided on these
short base body sides 8, but instead the cooling body 2 only has vertically, upward ly
extending lamellae 10. Here, the cooling body lamellae 20 (20c) have a particular
design. They are no longer just square, or designed as a curved and bent square, as
they have no corners at all anymore, but instead a primarily oval, rounded shape.
Although the cooling body lamellae 20¢ are a little shorter than the previously
described cooling body lamellae 20a and 20b, they do, however, have a significantly
larger height, and width then these, as is particularly evident from the comparison of
the front views according to Fig. 5 and 9. There is therefore, with a significantly larger
vertically upward heat dissipation surface, no more space required, however, in the
width there is significant space saved, whereby the installation and handling are
significantly improved. That there are no corners present on the lamellae package of
the cooling body, but instead only curves which lie comfortably in the hand and also
makes it look better, also adds to these characteristics.



Fig. 18 shows a further embodiment for the cooling element for a heat source for locations where the
height of the cooling element is unimportant, but whéte space must be saved horizontally. These
designs are particularly suitable for hanging lights and similar. Here, the heat pipes (for these designs
2 heat pipes are presented) are bent in one level into U-shape so that the cooling body is located
above the LED housing. The embodiment is shown in cross-section in Fig. 19 for better understanding.
Fig. 20 to 23 show further views of the embodiment with the cooling bodies above the LED. It is

obvious how the heat pipes_lead from the base body 2 into the cooling body 3 and how the heat pipes
0.5 food into RBRITER VTG AE EHUTY Boha BaRe o DRa S LS BT AL thign and i
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in addition to the or press Tit between the lamellae 20 and the heat pipe, a deepened peripheral

surface area BETRBESRAISSEHRG 36 RETMAALAFER Vs PARSAIERI Y B8RSt B8 example, by
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Especially suiadhaie,aehiashgeieiusingrasiaixed heat-conducive metals. Through the adhesive layer
ring around the heat pipe made in this way, the mechanical and thermal connection of the heat pipe on

the lamellae 20 is improved. Fig. 25 exemplifies a further embodiment of a cooling element 3 with a
relatively thicKigagellbsiigtéothessmtion ssioof tidewallsgeidrerd Skowgehintie Gianbeaeptpds in the

base body segflog;fror gifiarRiviens RieL2SearBAEEREGMRagineNdR aeeadance with the

invention for small light sources, such a spotlight light sources. Spotlight light sources are light sources

with a small RREINEREMrEhBedHaR Hr6;ERORIFILIEP R E RAEIRER SR 5 PBHEN be pivoted in
order to followezhanizieg objesistnyhithtinenctiosbeyilidanicain dhia rske biaihfghlighictiven. optically.
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in a wing-like 'RISBIOHSEH 3R RRMALS/ iaveeAsRtBR dIASEEGA9EN 3een from below and so that behind
the actual light source, the LED, they are less optically apparent. It is important to maintain appropriate
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er ﬁwe arrangement here eq holes 1Yis WHICH Serves tor :
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body are cleafl/ HEBIER FEAB S ReSihQ S tha'1RH iP5 CER @aﬁ § LthE BT FESRws for a
LED and the remtritet étidecSrenbdiy seany amyvek astéiediininBél optealngdhabb ttielvedy.

exists whether the power connection will face outward, or inward.

The particular arrangement of the threaded holes can also be identified in Fig. 8, a view
from below. Here the successive arrangement of the spacers 32 can also be
recognized, simitar to Fig. 4, the guidance and formation of both heat pipes 5 and &, as
weli as the arrangement of the support sheets 36 and 37. The latter are, on the one
hand, fastened to base body 2 and, on the other hand, reach into the slits 32, which are
not showne here, but are, however, as shortly mentioned in the preceding, in
connection with Fig. 3, 6, and 7.

Fig. 9 illustrates the already mentioned arrangements and size ratios of the individual
parts of the cooling element 35, in particular the cooling body 2 with its relatively thin
base body floor section 7, whose arched grooves 26 guide the heat pipes 5 and 6. How



In Fig. 28 an example of the spotlight base frame 2 for the design of fig. 27 is shown. The fastening
above the indentation provided in the lamellae for th&heat pipes of the cool lamellae body in Fig. 26
and Fig. 27 is presented and the outline is based on a circular LED. In Fig. 29 detailled views of a
spotlight cooling lamella 50 are presented. The central opening for air circulation, the bent spacers, the
openings for the heat pipes are clearly visible. A detailed view of the spacer, which here is formed into

a support 32,45 Ml OhadeahRipGd GrEIMBORBIRENIRAIREIRYG dhe 83BN EEPFR@IIthough the

invention was explained in detail with a preferred embodiment, it is in nQ Wa¥ limited to this design but

is only deternTiea'sH) RRAISATRDi S Ehehd MM ARS iRy AFRSVRSLTERINL 8" G TOWBB IR element,
first design. 2laBesiado20ly 3 .ccadinpodedy k. dteatpipend aHe atigiipeas well as height design, is

also visible. Also, both slits 30, for the support sheets (not shown), as well as the
punched holes 29 of the tongue shaped spacer 32, are visible, from each of which a

narrow base body base, or lower connection base, can be seen.

Fig. 10 shows a front view of a base body 2 similar to Fig. 9, in which, however, the
base body sides are missing and the straight base body floor section 7 is designed as
a plate with cooling ribs.

Fig. 11 shows an additional embodiment of base body 2 in front view with the grooves
26 for both heat pipes 5, 6 as well as the arrangements and direction of the base body
tamellae 10. The essential difference is the thickness of the base body floor section 7,
similar to the cooling element 1 in Fig.1. However, here the heat pipes do not run in
lengthwise holes, but instead in 15 U-shaped grooves open to the contact surface.
Naturally, this embodiment with the thick base body floor section 7 can also be
implemented without base body side 8, therefore, primarily as designed as a plate with
a smooth bottom side, similar to the embodiment of Fig. 10.

Fig. 12 depicts a lamelia 20 of cooling element 35, whose cloud-like, oval design, which
is, in the broadest sense, evocative of a peanut with its top and bottom longitudinal,
symmetric pinches, or notches. The arrangement of both slits 30 for support sheets,
holes 38 in the lamella for guiding the heat pipes, as well as the punched out holes 39,
can be seen. This concerns a very simple and cost-effective producible punched part
which can be quickly and simply produced in the quantity desired. Furthermore, it
should be noted that the holes 38 are spaced from one another, and to the upper and
lower edges, so that a ratio of lower height to upper height of preferably approx. 2: 3.5
exists, and sufficiently lower free space width remains to ensure good air circulation

despite the great height of the lamellae, as is particularly evident in Fig. 9.

Fig. 13 shows, in side view, the lamella 20c from Fig. 12 and the shape of the spacer
36 bent vertically out of it.



6. Heat pipe 7. Floor section 8. Base body side 9. Hole 10. Lamellae (base body-) 11. Fastening hole,

side 12. LED-Module (heat source) 13. Metal housiﬂé part 14. Plastic housing part 15. Floor section -
contact surface

Fig. 14 presents a cooling element 25, 35 implemented in a LED module 12 on a lamp
case 39. The iongitudinally extending support sheets 36 are fastened on the sides of
the body 2 by screws 41. The support sheets 38 have a rising angle of, for example 3°
to 5° on the upper edge. This way, on one hand the lamellae package is supported
longitudinally, so that the relatively soft and therefore malleable heat pipes 5 and 6 are
protected iongitudinally and horizontally. On the other hand, because of the angie
increase to the back of the lamellae, a positive angle of “warm side” to “cold side”
ensues after installation. This allows the reflux of the condensate to be supported by

gravitational force and thereby the degree of effectiveness of the device is measurably
improved.

The power connection 41 of the LED module 12 points backwards, whereby a cable 42
leads to a connection box 43 of a LED generator 44. Through the slight angulation of
the lamellae package some more lower space results, so that the corresponding

connections can be formed to the back more easily and without disturbance.

Fig. 15 to17 show different configuration possibilities for the cooling elements 1, 25, 35,
especially of the base body 2 versus the right-angled LED module. Through their
arrangement of the power connection to the front in direction of the lamellae package,

various special problems or challenges arise. ..

Fig. 15 shows a configuration simiiar to Fig. 14, in which a base body 2 rests on a
quadratic LED module 12 of the same length. The hot upper zone 16 of the LED
module 12 as well as its light zone 24 is in the middle of the LED module 12 and the
base body 2. The power connection 40 points to the back of the lamellae of the cooling
element 3. Because for this embodiment there is a relatively large distance between
the back of the base body 2 and the front lamelia of the cooling element 3, there is no

space problem and the connection can be handied easily.

In Fig. 16, the configuration of the base body 2 of a device accordancing to the
invention, on a relatively long LED module can be seen; the electrical connection faces
the back, whereby the hot zone 16 and the light zone 24 are located in the front half of
the LED module. Accordingly, the base body 2 is also located on this front side and is
aligned with its front side. The inner distance between the base body and the cooling
body is so large, that there is sufficient room for the power connection 40 to the first



16. Hot zone (hot-spot) 17. Metal housing part - base body side 18. Fastening hole 19. Threaded hole
20. Lamellae (cooling body) 21. Floor section contadt’surface 22. Base body contact surface 24. Light
zone (-floor) 25. Cooling element, second design 26. Groove

tameliae of the cooling body. The additional space is achieved through the total
lamellae package of the cooling body 3 on the heat pipes being pushed further out. In
addition, the heat pipes with the crimp ends are not jutting out to the right, but rather
the crimp-ends (that represent a missing length) are situated in the notches of the base
body 2, so that the lamellae package can be configured all the way outside on the
smooth end 34 of the heat pipes. This allows 10 mm of distance to be gained when the
tubes and the cooling body lengths are the same.

Fig. 17 shows the cooling element from Fig. 15, 16 with a rotated, long LED module
whose power connection 40 is easily accessible from the front. Because the hot zone
16 is located on the side facing the cooling-frame lamellae, the base body 2 is located
on this back zone of the LED moduile so that both back sides of the base body and the
LED module are vertically aligned.

Fig. 18 shows a further embodiment for the cooling element for a heat source for
locations where the height of the cooling element is unimportant, but where space must
be saved horizontally. These designs are particularly suitable for hanging lights and
similar. Here, the heat pipes (for these designs 2 heat pipes are presented) are bent in
one level into U-shape so that the cooling body is located above the LED housing. The
embodiment is shown in cross-section in Fig. 18 for better understanding.

Fig. 20 to 23 show further views of the embodiment with the cooling bodies above the
LED. It is obvious how the heat pipes lead from the base body 2 into the cooling body 3
and how the heat pipes 6,5 feed into nofches in the base body 2. The base body 2 is
an extruded profile in this design and is easy to manufacture.

XXXXXXXXKX

Fig. 24 shows a preferred embodiment of cooling a lamella 20, which enables a
particularly strong connection of the cooling body lamellae 20 to the heat pipes. To this
end, in addition to the form or press fit between the lamellae 20 and the heat pipe, a
deepened peripheral surface area of the entry opening for the heat pipe is provided in
the opening 38 area; for example, by deep drawing with a form stamp after cutting the
lamellae. The ring-shaped groove 45formed between heatpipe and lamella opening
serves to take in the connection between material helping the connection between the
heat pipe and the lamellae — e.g. adhesives, soldering material, or filling materials.

Heat-conducive adhesives which are known to the expert in the field are preferred.



27. Arch 28. Side lamellae 29. Punched hole 30. Slit 32. Spacer 33. Crimp-End of 4, 5 34. Smooth
end of 4, 5 35. Cooling element, third design 36. Suy};ﬁort sheet

Especially suited are adhesives including admixed heat-conducive metals. Through the
adhesive layer ring around the heat pipe made in this way, the mechanical and thermal
connection of the heat pipe on the lamellae 20 is improved.

Fig. 25 exemplifies a further embodiment of a cooling element 3 with a relatively thick
base body fioor section, short sidewalls and recepticn openings 6 for heat pipes in the
base body section from different views.

Fig. 26 presents a further embodiment in accordance with the invention for small light
sources, such a spotlight light sources. Spotlight light sources are light sources with a
small outer circumference that project fight in a targeted fashion. They can often be
pivoted in order to foliow changing objects, which need to be Hluminated in order to
highlight them optically. These spotlights have a slim construction above the light
source. In this example, a special cooling lameliae body 3 with a small diameter is
shown for a spotlight. The cooling body lamellae 20 are bent in a wing-like fashion, so
that they have a small diameter when seen from below and so that behind the actual
light source, the LED, they are less optically apparent. It is important to maintain
appropriate distances between the lamellae - secured by the spacer - in order to make
air circulation possible. The bent lamellae wings are currently preferabie attached at an
angle of 30 to 60 degrees to the heat pipe, preferably between 40 and 50 degrees, in
order to make optimal air circutation possible for cooling.

In Fig. 27 views from above and beiow the cooling lamellae frame 2 of the figure 26 are
shown in the direction of the central opening. In the view from above (fig. 27a), the bent
lamellae 50 of the base body are clearly visible; at the same time, in the view from
below (fig. 27b), the fastening screws for a LED and the bent lamellae 50 can be seen,
as well as the minimal optical view of the body.

In Fig. 28 an exampie of the spotlight base frame 2 for the design of fig. 27 is shown.
The fastening above the indentation provided in the lamellae for the heat pipes of the
cool lamellae body in Fig. 26 and Fig. 27 is presented and the outline is based on a
circular LED. In Fig. 29 detailied views of a spotlight cooling lamella 5C are presented.
The central opening for air circuiation, the bent spacers, the openings for the heat
pipes are clearly visible. A detailed view of the spacer, which here is formed info a
support 32a, as well of a heat pipe receiving area with a groove 45 is shown.



37. Support sheet 38. Hole 39. Lamp housing 40. P
43. Connection box 44. LED generator a Angle 21

%ver connection 41. Fastening screw 42. Cable

Even though the invention was explained in detail with a preferred embodiment, itis in

no way limited to this design but is only determined by the protection of the

accompanying claims.
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Claims 1. Cooling element for a heat source, particularly for highly equipped LED modules, with: - one
base body (2), that is thermal and mechanical conta#® with the body of the heat source (12) at least
one heat pipe (4,5,6), whose end is received in form-fit and thermally conducting in the base body (2)
and - at least one cooling element (3) with cooling body lamellae (20) on the other end of the heat
pipe, characterized in that: - the heat pipes (4,5,6) run over the entire length of the base body (2) so
that the heat ggureg;(12) is in contact with a hot zone (16, 34) on a contact surface (21) of the base
body (2), whereby the heat pipes run parallel to each other spaced from another and parallel to the
contact surfa@’g of #@%eat source with the hot zone (16, 34) and the base body (2) is fastened to the
body of the haat sauitee-£rd) chnds on the exterior of the base body (2) integrally formed therewith
lamellae (10) nrgﬁ;, !,Wéﬂbt&e bgse body are provided. 2. Cooling element according to claim 1,
characterized'in that at least two heat pipes (5, 6) are provided that, outside of the base body (2) lead
away from eadh othepinaiseBig. dpisdHRMESk and thereafter run parallel to one another with a larger
distance betwsgen Mowg%gby the cooling body (3) is formed by the outer section of the heatpipes
having greategﬂlstggggo neeg%ollng body lamellae (10).

38. Hole

39. Lamp housing

40. Power connection

41. Fastening screw

42. Cable

43. Connection box

44, LED generator

a Angle



3. Cooling element according to claim 1, characterized in that three thermoconducting pipes are
provided, whereby a straight central heat pipe (4) rukb in the middle betweenf two outer,
pitchfork-shaped, heat pipes that are bent outwardly (5,6) in the style of a three-pronged fork, whereby
the cooling body (3) is formed through the part with parallel section areas of the heat pipes having
cooling body lamellae (20). 4. Cooling element according to claim 1, characterized in that the heat
pipes (4,5,6) are received in holes (9) along the wiglgength of the base body (2) or are setin a
groove (26) that is open to the contact surface between the base body (2) and the heat source (12), so
that there is good contact between the heat pipes (5, 6) and the contact surface (15) of the heat
source (12). 22Cpohiaplikgnelament testoscimget patitmidiyclartagteyizqdippekatiDenraidebody (2) is a

plate with exterimr base body lamellae (10) extending from the contact surface. 6. Cooling element

according to Jaim 5, characterized in that the plate of the base body (2) is thinner than the diameter of
the heat pipe aptEdaseedy $?7) HielsdeeRLardPadrBighgrivedB)e Podnalify Skfhent
according to clagnrdeghayacterized in that the base body (2) with base body section (7) and base body

sides (8) at least partially wraps .aro e heat source (12) in.a U-form, base body sides
(8) offer supp'oﬁt.t %?%8@%,?5@@;%,@?@5 o?ncl}?'r?ﬁ o %%ieffn{é ,e&egré%?gﬁe' ?n%ﬁgt}e?ﬁ'é \ ase body
lamellae (10) ruwnpirgtingdictharbaspacedie(2bane base body. 9. Cooling element according to the

claims 6 or 7, charactesizecbnitiationdhe BasiboshiisifesdPl-mdally alignadirasembeeydamellae (10)

are provided in addition to the lamellae extending upwards from the floor section (7) as side lamellae
(28). 10. CoolifRFIEmh EeacbarY a5 %48  one of the previous claims, characterized in that in the
base body floortisetiandipeshread holes\@Stharenirevingthtof fistbage thdheatsedhetdhel Dgahat

correspond Wit%én?cq;eég@ i%‘iﬂ“@oﬁ%%i Mrs%&%%%\@"@%?‘é’ﬂt)%WiQEQHYaé@QB%@@'@ﬁthQ holes are

provided in the base 2) - mirrored to the first - so that turning the entire cooling element by 180
degrees to the ﬁéﬁﬁﬁ@%@)@@’t’m% Mmes run paraliel to each other spaced from another

and paraliel to the contact surface of the heat source with the hot zone (16, 34) and
the base body (2) is fastened to the body of the heat source (12}, and

- on the exterior of the base body (2) integrally formed therewith iameliae (10)
connected with the base body are provided.

2. Cooling element according to claim 1, characterized in that at least two heat pipes (5,
B) are provided that, outside of the base body (2) lead away from each other in the

style of a pitchfork and thereafter run parallel to one another with a larger distance
between them, whereby the cooling body (3) is formed by the outer section of the
heatpipes having greater distance with cooling body lamellae {10).

3. Cooling element according to claim 1, characterized in that three thermoconducting
pipes are provided, whereby a straight central heat pipe (4) runs in the middle betweenf
two outer, pitchfork-shaped, heat pipes that are bent outwardly (5,8} in the style of a
three-pronged fork, whereby the cooling body (3) is formed through the part with
parallel section areas of the heat pipes having cooling body iamellae (20).

4. Cooling element according to claim 1, characterized in that the heat pipes (4,5,6) are
received in holes (9) along the whole length of the base body (2) or are set in a groove
(26) that is open to the contact surface between the base body (2) and the heat source
(12), so that there is good contact between the heat pipes {5, 6) and the contact
surface (15) of the heat source (12).



11. Cooling element according to the claims 1 or 10, characterized in that the cooling body lamellae
(20, 50) are rectangular, with arch-shaped and wingZ3haped sections, oval or cloud-like notches in an
oval or cloud-like fashion, round or other metal cuttings, wing-shaped in order to ensure a minimal
visible surfacef the cooling body (3). 12. Cooling element according to claim 1, characterized in that
the cooling lamellae (10) of the cooling body (3) in press or shrink fit on the heat pipes (4,5,6) at a
predetermined distance from one another, whereby spacers (32) are provided between the cooling
lamellae (10). 23 13. Cooling element according to claim 10, characterized in that the spacers (32)

are punched BuERYIRRISTARREAGECLHBE M forlgIRS; FRARSIREFSFIMIBRL thfRaRe frMY (8V812 14. Cooling

element accostitgviihad iz @asf theyieevolas clanescaidingdieriz i icotitatiosutfaedower side of the
cooling body lamellae (20), at least one slit (30) running from top to bottom or leading inside is
provided to take accommodate vertical support sheets (36). 15. Cooling element according to Claim

14, characterfzegoplifngegiaecst ppettdine @ SharriREZeedn Bisbthepks) ofd08 Batfle increasing

outward in the.cad sirectpRal i aevlingrRiemenhidennieuna Bastivianglerymamiride” to "cold
side" is present. 16. C?}olin@_éelement @ording to claim 1, characterized in that the cooling element

) is configurQe‘?:?%'B'B% (] %08\6%%/ , Whereby the heat pipes on the cooling element
(3)connected to the thermal conducting tubes (5, 6) are bent upwards in a U-shape. 17. Cooling

element accordipgg %?eﬂ?eﬁﬂ%@é@b@ﬁ@&'élﬁﬂﬁmﬁ%@ﬁ&%ﬁf&im that the oRNings (BpMer the heat
pipes (5, 6) of the cooling body cooling Tamellae (20) comprise a step-like deers dragr%area {45) in
C

their circumfePERELSY ﬂ?ﬁf‘%ﬁé?)ﬁé%%?&?mﬁ%ﬁiqﬁé Pt 5pe! RAHRLWERE AN A RR groove
(45) formed between 1heimeaal-fipe, avrdktbipycibelirap b bdy i aadela §ROer support.

8. Cooling element according to claim 4, characterized in that the base body lamellae
(10) run perpendicular or paraliel to the base body.

9. Cooling element according to the claims 6 or 7, characterized in that on the base
body sides (8) axially aligned base body lameliae (10) are provided in addition to the
lamellae extending upwards from the floor section (7) as side lamellae (28).

10. Cooling element according to at least one of the previous claims, characterized in
that in the base body floor section (7) thread holes (19) are provided to fasten to the
heat source (12) that correspond with the holes in the heat source (12}, whereby
optionally additional fastening holes are provided in the base body (2) — mirrored to the
first — so that turning the entire cooling element by 180 degrees to the heating source
(12) is possible.

11. Cooling element according to the claims 1 or 10, characterized in that the cooling
body lameliae (20, 50) are rectangular, with arch-shaped and wing-shaped sections,
oval or cloud-like notches in an oval or cloud-like fashion, round or other metal cuttings,

wing-shaped in order to ensure a minimai visible surfacef the cooling body (3).

12. Cooling element according to claim 1, characterized in that the cooling lamellae
(10) of the cooiing body (3) in press or shrink fit on the heat pipes (4,56) at a
predetermined distance from one another, whereby spacers (32) are provided between

the cooling lamellae (10).
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13. Cooling element according to claim 10, characterized in that the spacers (32) are
punched out from the lamellae sheet tongues, bent away from the lamella main level.

14. Cooling element according to at least on of the previous claims, characterized in
that on the lower side of the cooling body lamellae (20), at least one slit (30) running
from top to bottom or leading inside is provided to take accommodate vertical support
sheets (36).

15. Cooling element according to Claim 14, characterized in that the support sheets (36,
37) and the heat pipes (4,5,6) have angle increasing outward in the end direction of the

cooling element (3), whereby a positive angle "warm side” to “coid side” is present.

16. Cooling element according to claim 1, characterized in that the cooling element (3)
is configured above the base body (2), whereby the heat pipes on the cooling element
(3)connected to the thermal conducting tubes (5, 6) are bent upwards in a U-shape.

17. Cooling element according to one of the previous claims, characterized in that the
openings (38) for the heat pipes (5, 6) of the cooling body cooling lamellae (20)
comprise a step-like deep drawn area (45) in their circumference, so that after passing
through the heat pipe, adhesives can collect in the groove (45) formed between the
heat pipe and the cooling body lamelia (20).



