AN AXI ALLY COWPACT FAN 5 The present invention relates to an axially’
conpact fan. In small-size fans, ball bearings or slide bea?;gg.‘zgrgsgﬁp
used for supporting the shaft of the driving notor. For exa 00
078 describes an axial fan in.which two ball bearings are provided in order:
to carry the shaft of the drIV|ng not or ich itself, via arotor floor, is
connected with fan bl ades. The bearing of the shaft by 15 such bal
bearings offers the advantage of a high consistency of rotational speed @f

the axial fan. Slide bearings for .electric notors and for fans are 20
described, for exanple, in DE-A-20 16 802, US 33 87 153 and DE-A- 34 17

127. - 2 - Specifically, a bearing arrangenment is known from DE-A-20 16
802 wherein a ring groove is(ﬂﬁﬁméﬁgékthﬁgﬂﬁﬁﬂllﬂﬂﬁhe bore of a bearing
support part and is in alignnment with another ring groove in the
circunference of a bearing bush, and into which a radially elastic detent
elenment is inserted. The width of the grooves permt an axial play between
t he bearing bush and the bearing part. However, a bearing arrangenent of
this tyPe is rel &he @sesent invenhicacrelatiesc #0sanaayigdly @eypaed pl aced
-in the bearkp part as well as in the bearing bush which is undesirable

W th respec manuf acturi ng because of the required additional processing
step. Also in the bearing arrangenent described in US 33 87 153, the
beari ng bush has grooves on its outer circunference-into

In small-size fans, ball bearings or slide bearings
10 are used for supporting the shaft of the driving'motor.
For example, EP-A-01 00 078 describes an axial fan in which
two ball béarings:are-provided in order to carry the shaft
of the driving motor which itself, via a rotor floor, is
' connected with fan blades. The bearing of the shaft by
15 such ball bearings offers the advantage of a high

consistency of rotational speed of the axial fan.

Slide bearings for electric motors and for fans are
20 described, for example, in_DE-A-ZO 16 802, Us 33 87 153 and
DE-A- 34 17 127.



which O.rings are placed, which Orings are used for the sealing-off of the
lubricant. In this known bearing arrangenent, the slide bearing unit is

constructed of two parts which, by a sprina ring nounted at the end of the
shaft, are prestressed with respect to c&ntefing the rotor. Because of the

ddi ti onal i p.both slide beari ts, this,k bear |
arrangomant i o PERCLEEERYLEr 1A PRERLRE PECRRARRARE LHFnBRANR FEOH BE-A-20
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sintered body nust” be assigned precisely to the steps of the bearing tu

whi ch, as f@fodsed hpermitf 8t 8%iay bSap Borwesnethe "BYapis§ besH hAd the
problens. Wth respect to the consistency of the rotational speed, sintered
beari ngs arseanfmegiparto bBbweben|i agseabimg anerpngémenbl 6f Wehisr egpecisto
noi se. Therefore, depending on the desired use, axial fans, 10 while in
ot her respatlkataively bhardstoemgoufacinté omecanse eat Yerooewe padsenbéyplaced

equi pped with sintered bearings or with ball bearings, If .a high rotational
consistencylﬁsﬁhe bearing part as well as in the bearing bush which is

undesirable with respect to manufacturing because of the

N
required additional processing step.

Also in the bearing arrangement described in US 33 87 153,
the bearing bush has grooves on its outer circumference into
which d-rings are placed, which O-rings are used for the
sealing~off of the lubricant. 1In this known bearing -
arrangement, the slide bearing unit is constructed of two parté
which, by a spring ring mounted at'the end of the shaft, are
prestressed with respect to centering the fotbr. Because of the

. additional grooves in both slide bearing parts, this+known
W : .

bearing arrangement is also costly with reséect to manufacturing
and is also difficult to assemble bécause_of_the multipart
construction of the slide bearing.

The small size fan described in DE-A-34 17 127 uses a
sintered body provided with steps which is housed in a bearing
tube with faces which correspond to the steps of the sintered
bodies. The sintered 5ody is secured at the steps of the

bearing tube by an intermediate element for which a spring



desired, ball bearings nust be preferred.. However, if the axial fan is to
operate-at a particularly |ow noise |level, 15 sintered bearings are nore
preferred. Even though the user nornmally does not evaluate the bearing, it
is a significant advantage for a manufgcturer to be able to design the
bearing of an axial fan such that this fan may then be equi pped with either
a ball bearing or 20 a slide bearing. An axial fan, which is conpatible
wi th being equipped with a slide bearing or a ball bearing would there€fore
r epr esenspacingp elementatheyn pogsibly be asedhj edn dhe eesewashtthds t o
provi de an axially _conpact_fan having ,a beari arrangenment which permts’
the 25 knownosmgllsslze fan. the EPaidion of Fhe, ahOWdaRs 4% §He whi ch a
sl i de beggi [ i of £ Ly,

Accor di n%gb%gf%?gggééﬁgﬁ%n#ﬁﬁg [ s_iﬁrég\))iM(fedc]q?r? %ﬁégﬁﬁ;géorrpact fan
conpri si ihea bedtting ube,r angeh,3@s fir @& Bhed marifatgurimKiiad | y
extendi ng drive shaft, an -4- inpeller coupled to said drive shaft and

r ot aPabl eongeraied.apen alise deasd o PFoPl@msse shaft, and a housing within

whi ch said notar_.and i | lLer ,are receiyved and fini_ng w.th said inpeller
&t ow pat h oMILR §RRTES 1t T SR S SRS A5 TR S RoNR a1y
radi al | y spele@ndigigterdid) beadihgifidtd dnfetildiertd YaIl BdirihguibPantial ly
axial |y extendi ng bearing support tube supported by said flange and
surroundiemg pxiedesiabilie wi thexespeatnito hdseai d shaft received within said
bearing support tube, and closure - . _ )
Therefore, depending on the desired use, axial fans,
10 while in other respects are of the same construction, are -
either expediently equipped with sintered'bearings 6: with
ball bearings. If a high rotational consistency is
desired, ball-bearings must be preferred. However, if the
axial fan is to operate at a particularly low noise level,
15 sintered bearings are more preferred.
Even though the user normally does not evaluate the
bearing, it is a significant advantage for a manufacturer
to be able to design the bearing of an axial fan such that

this fan méy then be equipped with either a ball bearing or

YR -

20 a slide bearing. An axial fan, which is compatible with
being equipped with é slide bearing of a ball bearing would
theréfore represent'aﬁ important advantage.

It is an object of the invention to provide an axially
compact fan having a bearing arrangement which permits the

25 use of a bearing unit which is easy to manufacture and in
which a slide bearing can be replaced by a ball bearing
without difficulty.

According to the present invention there is provided
an axially compact fan.comprising a centrally arranged

30 drive motor having an axially extending drive shaft, an



10 means supported by said flange.and arranged to determ ne the axi al
position of "said bearing unit within said bearing support tube, and wherein
sai d bearing support tube and said closure neans are provided with
co-operating shoul ders between which said bearing unit is braced, and
further 15 conprising a sleeve or body Supported Wwithin said bearing
support tube and arranged to urge said bearing unit axially against at

| east ofre’ of said co-operating shoulders. In an enbodi ment, the bearing
unit is brachipdElewatodpbédutdesadd dbtveeshafy angpobtatabldeiiheirebyor
exanpl e, 20 may be formed by an_inwardly projecting_grojection at the
rot or - bot t oralowe thel a¥ishefpsaidndgrivepshaftubandapdhaushisgl wdithdn t he

mmy be. used Mk stin Rpbof BAR EHPR 16 BFe-FBo5LvEd; R gRELRTAG | ( ng
of elect i Cai R gRIW idpel1 et 4o PR’ bRtn OE! sdPaS£aA! BAYA hBuled ovi ded
with grooves or rings to enable it to be fastened in the fan, and i
addi ti org wicdmpiisinyg sagsubstantisllycradibblipaegeending itangp,aand by a

ball bearing unit. The ball 30 bearing unit may congrise two bal |
bearings, arRPidifppofyrther coppeisiagpt substaatiedivngxdapp¥rt tube may

. ; . __ . i :
sai d two bal TRy Best FRY o REhERE, S8 HUBBOE RS BETLRLATFIRGE Eh
plastics 5 sRFdunding Sabeeshabe, barbegringt uhetwesp salir sha¥td a second

shoul der of the bearing support tube i's shown in
received within said bearing support tube, and closure

&x 10 means supported by said flange and arranged-to determine
the axial position of said bearing unit within said bearing
support tube, and wherein said bearing support tube and
said closure means are provided with co-operating shoulders
between which said bearing unit iS“braqed,:and further -

15 comprising a sleeve or body supported'ﬁithih said bearing
support tube and arranged to urge said bearing unit axially
against at least one of said co-operating shoulders.

In an embodiment, the bearing unit is braced between a
shoulder of the bearing support tube which, for exggplgq

&J:ZO may be formed by an inwardly'projecting projection at the
-rotor-bottom-side end of the bearing support tube, and a
shoulder of the closure means.

The bearing arrangement of an embodiment of the
invention may be used-advantégeously in an axially compact

25 fan for the cooling of eléctfical components.

A slide bearing unit does not have to be provided with
grooves or rings to enable it to be fastened in the. fan,:
and in addition, without any significant structural
changes, can be replaced by a ball bearing unit. The ball

30 bearing unit may comprise two ball bearings, and said body



German Patent Application P 37 31 710.5 and is constructed wth a

bayonet -type closure fastener. The bayonet-type fastening is |ocated at the
i nner bore of the bearing tube 10 and requires a surrounding radial
groove whi ch can be produced only by machining. This machi ni ng causes
relatively high costs. In a further émodi nent of the invention, said

cl osure. neans conprises a closure elenent which is arranged to be 15
retai ned by a bayonet-type fastening. 1In this manner, a particul arl j=f ast

assenbl yg@hpbPeelieat tREnathanBeER hgh86pPBEtPeabEL Ay thenPeskbrdssupport
tube may contain a first rubber ring, sard steeve and a second rubber ring.
Here, tha bpacing sheeyvet egtentiing betyeeantheastatbresd d20 racesecofiushed
onto the shaft and &Ee bearing unit is then braced by the bayonet-type

cl osur e EpddehvopRakdeRe8E1BIEoul ders of the bearing support tube and the

CCEnie e, AR SEIBHIEY plink SobBUSIENRN 1Y 4 i

ext ends bet ween arrng support t a collTar of

-the pearpagtunhichhbelcaButhet barshguudet bbtweed el F3vet ahana A
respective rubber ring is provided between the shoul der of said bearing
support . segendnghouider| ofyvsheahgapinge suppprtsitubecisnghowa 4ol | ar of 30

o2l D3R ehronk SRpSy AR e B35, 575D, BLARR 14" SopesiisRl IS
made of @4phaagtbagolBtekypk- cibsute fastener. The bayonet-type ' |
fastening is located at the inner bore of the bearing tube
10 and requires a surrounding radial groove which can be o \)
produced only by machining. This machining causes
relatively high costs. _
In a further embodiment of the invention, said closure
means comprises a closure element which is arranged to be
15 retained by a bayonet-type fastening. In this manner, a -
particularly fast assembly of the bearing arrangement
becomes possible. The bearing support tube may confain a
first rubber ring, said sleeve and a second rubber ring.
Here, the bearing unit, the rubber rings and said _gleeve
20 are pushed onto the shaft.and the bearing uniit is then _ ;;
braced by the bayonet-type closure element between said
shoulders of the bearing support tube and the closure
means. _
- In another_embodiment of the invention said sleeve
25 extends between the shoulder of the bearing support tube
and a collar of the‘bearing unit which abuts the shoulder
of said closure means. A respective rubber ring is
provided between the shoulder of said beariné.éupbort tube
and said sleeve, and between the sleeve and the collar of

30 said bearing unit. Even without these rubber rings, the



al so advant ageous for the sleeve to be made of an elastic 5 material, such
as rubber. \Were the bearing unit is a slide bearing unit, its sintered
body nay be designed to be thinner which nmeans, in turn, that this sintered
body nay be pressed. As a result, it becones pOSS|bIe to provide at the
beari ng surface of the shaft iin the bore=®f the 10 - .sintered body, a
recess whereby the bearing surface is reduced. The elastic mat eri al - sl eeve
may be b#aced axiaIIy between the shoul der of the bearing support t ube and

the collar. &@@ﬁ? #yag.%ﬂgy fg é€¥yﬂ ube is
defined by a radral |y thickene SECtIOI’ls ga]trlng support q %e whi ch

section extppess #dardly towards the shaft.-Said sl eeve may extend axially
to or beyond the end of the thlckened section facing away from said cl osure

nmeans. | n radi al Ther 8deeye maye bg é'@ﬁ@ Rty & Plashiommataniat h@bfe%trl ng

support tube,and_th 10 t|o bbe
ring and a gr"&& gg’%‘%%&%’"%ﬂ% ﬁ%gg,%%%\&e n{a?e]e spgfglﬁrhﬁ

beari ngssuppaieriele awEh (iQiﬂb'érr.Of WHr P add Hbdflidg Wit I%JCAO
arrangenent is partlcularly sui t abl e when, instead of a double roIIer
beari ng, twslidpabenring hmitbealtm@.rmea:etdo Hody ey be desigresd to be
advant ageous_for a printed CIrCUIt board to be connected to_ the_ bearing

support tubdPPngx MrdGhamempszo in fapm, thats ¥rd satengd RQBE NN 1| cal
components hg Bressed:Pedls '’ Flsh1t) Y viddiidl RIS S J Ve at

the bearing surface of the shaft in the bore of the W
&%’10 sintered body, a recess whereby the bearing surface is
reduced."

The elastic material sleeve may be braced axially -
between the shoulder of the bearing support tube and the
collar. Preferably, the shoulder of said bearing support

15 tube is defined by a radially thickened section of said
bearing support tube, which section extends inwardly
towards the shaft. Said sleeve may extend axially to or
beyond the end of the thickened section facing away from
said closure means. In radial direction, the sleeye may

{ 20 extend between the bearing support tube and the bearing
unit. ' B

In an embodiment an additional rubber ring and a
piastics sleeve may be provided between the shoulder of the
béaring support tube and the collar of the bearing unit.

25 Such an arrangement is particularly suitable when, instead
of a double roller bearing, two Sepafate roller bearings
are to be used.

It is also advantageous for a printed circuit board to
be connected to the bearing support tube by an insulating

30 part. This enables required electrical components to be



Enmbodi ments of the present invention will hereinafter be described, by way
of exanple, with reference to the acconpanying drawi ngs, in which:- 5
Figure 1 shows a sectional view of a first enbodi nent of the bearing

arrangenent of a conpact fan; Figure in the right and the |let hal ves
respectively, shows a sectional viewdf second and third enbodi nents of a
beari ng arrangenent of a fan; 10 Figure 3 shows a section of a..

fourth enbodi nent of a bearing arrangenent having a printed circuit bgard

connect eéxPedgthaasugghf@ua&ar Wwithie aFispandssizandan. respectively, show
sections of fifth and sixth enbodi nents of a bearing arrangenment which are-
15 sinmlar Esbpddmenmtedodnitbe present joventiomowdld dereimafiidrndi nent

of a beaying arr ment. which Jds sim.lar _to.the third beari enbodi nent
Shown i PPNESREGADSRAnRYVEY OF BRGIPESs. VAT A LPTEnGR: S iaynt h

enbodi meghegh Qn?&ﬁgi B¥atingsd’ 1ang@IeRi:~ Figure 8 shows a ninth enbodi ment
of a bearing grrang ment ar?éﬁged to support ball bearings; Figure 9 shows
a testh enbodFigoireofll ahbwa iangeztiangdediews ofi Bafirestt enbodinfertir e 6,

but with a spring 25 «clip retainer akin to that of Figure 8; Figure 10
shows an©of| &#henbragipederrandsmert, o4 PnFoRPRSIg&Mit sinilar to that of

e b L P 2, S Y50 <30, 3, 458, YR Wy o5 11 and 12 show
respectively, shows a sectional view of second and third
embodiments of a bearing arrangement of a fan;

10 Figure 3 shows a section of a fourth embodimeht of a HJ
bearing arrangement having a printed circuit board
connected_to.a bearing support tube;

Figures 4 and 5, respectively, show sections of fifth
and sixth embodiments of a bearing arrangement which are -

15 similar to the third embodiment:;

Figure 6 shows a seventh embodiment of a bearing
arrangement which is similar to the third bearing
embodiment shown at the right hand side 6f.Figure 2;

Figure 7 shows an eighth embodiment of a bearing _.

20 érrangement;-r _ _

Figure 8 shows a ninth embodiment of a bearing
arrangement arranged to support ball bearings:

' Figure 9 shows a tenth embodiment of a bearing
arrangement similar to that of Figure 6, bﬁt with a spring

25 clip retainer akin to that of Figure 8;

Figure 10 shows an eleventh embodiment of a bearing
arrangement similar to that of Figure 4, but.with a
different end cap design; and |

Figures 11 and 12 show the end cap of Figure 10 in

30 greater detail.



- 8 - Figure 1 shows a snall-size fan having a shaft 1 wth a centra
driving notor 13'held by a flange 4 and a bearing support tube 5, and with”
an inpeller 12.fastened to the shaft 1 with fan blades 14 being fitted onto
this inpeller 12. The shaft 1 is disposed‘ﬁn ~a slide bearing unit 15 which

I's braced betmeen .a shOLSiu 2 6 of th bearin su por;t:.tube 5 and a shoul der
7 of a hayonet -t ﬂ@ufleo SBoES. Re fmad Lsdae; Weabm@]slyﬂﬁ&'ta

be 5. “he slide b 15 b h houl ders 6, 7
by 15 col | SPRGRL ?%rl'gqi‘ﬁﬁ% oFad T BN ® i% HEdend B LA, 1,

buring the BRRGENLY abetbe AR (RNEHAIGRIYIE, bk ARALy %gpre%fet e g,

is first fi ont eén " a st rub S |nserte

whi ch abutsylile $haubdaned 9f gn_e%ﬁ%@gds%BQ%rEh&%megellé%bﬁ

the plastic sleeve 11 is Inserte nto the bearing suppOrt tube
the other rghlgt ni 38 &dsphosBlhagad aafsltlaa %he.-& NGk hite wpliaht '1% ?Jr%%\é%

11 in the bearing support tube 5. hen, the slide bearing unit

i nsert ed angdetheehanosabullipe @I@sumheebeaenhg8sm§pb&enthb@aBlhnaoanected
with the bearing support tube 5, whereby the bearing for the shaft 1 is

cl osed of f. shoullberebedi aebayohefti-gype tlosnzecadenbnth® dlnsdetb@arnintd the
unit 15, a ball bearing may easily be used, in which case a double roller
bearing i s bepedngnsupppravitdbe. 5At The sltide beacinbeneadite 15t ie Hdlkled
bearing will then rest between the shoulders 6, 7 and be firmy fixed in
this positibgtwers thb@WOrSthlﬁgrénGrtﬁebWIa§§|G°§ﬂe§v@°Iilane9nQDd by
required in this case.
&#’ two rubber rlngs 10 and a plastic sleeve 1ll.:
| During the assembly of the bearing arrangement, the beariﬂg
support tube 5 is first fitted onto the shaft 1. Then a first
rubber ring 10 is inserted which abuts the shoulder 6 of the
bearing support tube 5. Subsequently,_the plasfic-sleeye_ll is
inserted into the bearing support tube 5. Then the other rubber
ring 10 is placed at the outer end of the plastic sleeve 11 in-
the bearing support tﬁbe 5. Then, the slide bearing unit 15 is
inserted and the bayonet-type closure element 8 is then finally
connected with the bearing support tube 5, whereby the bearing
\_  for the shaft 1 is closed off.
'In the embodiment of Figufe 1, instead of the slide bearing
.unit 15, a ball bearing may easily be used, in'which case a
double roller bearing is expediently provided. At its outer
circumference, the ball bearing will then.rest between the
shoulders 6, 7 and be firmly fixed in this position. The rubber

rings 10 and the plastic sleeve 11 are not required in. this

case.



The housing 2, notor flange 4 and webs 3, which connect the housing 2 with
the notor fl.ange 4, may be constructed of the same material, or in one
piece. It is also possible to mount the fan bl ades 14 by a rTing (not shown)
which is pressed onto the outer circunference of the rotor bottom 12. An
i nportant aspect of the invention is that the slide bearing unit 15 be
fixed bet weerThenvhosisdmigde,s nhytor dilarige bk anidnwebspEor twhikhe connec it the
closure el ement 8 connected with it, so that no groove or grooves need be
pl aced ihpustings|2 &d thedhiengnahsin filmngen 4 haayi et deqsit mfctRidgpfe the a
second enbodi nent of the invention is shown mhlch differs fromthe
enmbodi nﬁﬂ“eofnalile@'l}raé /1908 in Rfte tHeGeubhdit r’15‘ng’1 £Q |P>°Sﬁdtb §r BA ASY et ween
t he cql l ar, portion e slide bearing unit

157, Phuites ey Bladhts M B Bertidion CRE SN whicho o Pasetheop 7 of
t_he cl o?’ﬁ °§‘|t%g§nt1f%u“\ﬁr$ %ﬂ c% q:rﬁoo@oq;ent SE% r} the left half of

Fi gure conS|st s provi ded between the

shoul der %ﬁ; %oqet%r%n% ord ettb e 15:\:%91‘11%'?1ef% léhaart %h%f &qb sli de

beari ng unlt wher eby t e sli earin I's brace y t he

Sl eeve "1 kit i ena 55 AL itiedd poaE i BHoeked g of dhengeari ng

support tube and the shoul der 7 of the bayonet-type closure el enment 8.

| nst ead befarived SuppRiret heibes s | A e hel aAldsureRiedenint By cdnme dtedisadhf or
the sleeve 16. As a result of this sleeve 16, the slide bearing unit 15"

can be desi geedthar e igricover oam grveversdereedf be pdlaceidhiiok tdes sdfide

approximately 2 mm so that it can be produced froma - 9 -
bearlng unit 15. ' -

In the right half of Figure 2, a second embodiment of the ~
invention ié shown which differs from the embodiment of Figure
l, in that the rubber ring 10 is not provided between the
plastic sleeve 11 and the collar portion 9' of the slide bearing
uni; 15', but rather is disposed between the collar portion 9'
and the stop 7 of the closure element §.
In a third embodiment shown in the left half of Figure 2,
a sleeve 16, which may consist of rubber, is provided between
the shoulder 6' of the bearing support tube 5 and tHKe collar 9
of the slide bearing unit 15"; whereby the slide bearing unit -/
'15", is braced by the sleeve 16 between ﬁhe-shoulder 6' formed
. by a thickening of the bearing support tube 5 and the shoulder 7
of the bayonet-~type closure.element 8. Instead of rubber,
another suitable elastic material may also be used for the
sleeve 16.
As a result of this sleeve 16, the slide bearing unit 15"
can be designed to be thinner on the order of a wall thickness
of approximately 2 mm, SO that it can be produced from a

-9 -



- 10 - sintered body by pressing. Thus, .it beconmes possible in a sinple
manner to provide a recess 17 at the inner circunference of the slide
bearing unit 15" by which the bearing surface between the slide bearing
unit 15% and the shaft 1 is reduced constd&@ably. |f the slide bearing
unit 15" has a Iangﬁé wal I thickness, it cannot be produced froma sintered
body by =pr esbrtREredihbedy nernBr £8s brget | Eeus hait abecores possheléoin af the
si nteresbody, which reduces _the bearing surface, is difficult to provide.
Fi gure 3 shHoRPEh RARRRF nEAtPEPVISR ?nveresdnl ihtththerivrppnaircunfergnce
the enbodi nepnt_of Fjgure 1. |n the, enpodi ment of Figure 3, the slide

beari ng uniCL’Plff}"e i%igéj?(ekae‘bﬁ}%eﬂnfﬁﬁgﬂow dehieh o‘ngﬁ hRe BELRY nFUEERBS! t

be 5' he shoul der. 7. of. t he, bay: - | .8 whi.ch i
bonneat ed RIHETE EhS FhEAC Rer 176 Jate 1T af PO iR eht 18 peevces”
i it b 20 tedyt O, i ' ith t
Doaring cosShetabIPEF] POt O PO | BEAELAD Stk | Po WRES Cfatbdd LIy
A ng U B ! ! I o
erbodi mont AGKRERE B atSOEeEL Modudll Thedl % S M dbed podf &7 1o 5)
the sl eeve ﬂ&ﬁirﬁ%dsw}ﬁf‘g@%é\énﬁiiﬁ"i'é)é‘tp@éloﬂijaﬁr&? rdSEENi N0 BdBe of

bearing support tube 5, in the enbodiment of Figure 4, the thickening of
beari ng supgies ts intherdd assli§ hewsi ek veed®ces nelse Thatshi g tduOfec@poi der at

the end facing away from.the shoulder 6'. In the enbodi nent of Figure 5

(which is |&stSfismiltabte posvbdé! bearings), the thickening portion 6" of

t he bearing - 10 -
Ny ' Figure 3 shows an embodiment of the invention which

i correSpOnds largely to the embodiment of Figure 1. 1In the
embodiment of Figure 3, the slide bearing unit 15".is fixed
between the shoulder 6 of the bearing support tube 53' and the
shoulder 7 of the bayonet-type closure element 8 which is.

" connected with the bearing support tube 5'. In this embodiment
a printed circuit board 20 connected to a power feed line 18 is
connected with the bearing support tube 5' by an insulating
sleeve 19. |

Figures 4 and 5 show a fifth and sixth embodim&ht

tyf : reépebtively which are similar to the third embodiﬁent. While
in the third embodiment (compare left half of Figure.Z), the
sleeve 16 extends in axial direction beyond the thickening of
the bearing support tube 5, in the embodiment of Figuré 4, the
thickening of bearing support tube 5 and the sleeve 16' ends
flush with one another at the end facing away from the shoulder
6'. In the embodiment of Figure 5 (which is less suitable for

ball bearings), the thickening portion 6" of the bearing

=10 -



support tube 5" extends to its end facing away fromthe shoul der 6', which
permts easy ‘manufacturing. In these enbodi ments of  the present inventi-on,
the sintered slide bearing unit 15 is flxed bet ween the two -shoul ders 6,7
of the bearing support tube 5 or of thelbayonet-type closing elenent 8
connected wth it | de bearln unlé 5 has no ? goves or annels
and can $YRPeFHrtube ﬁanﬁFEﬁPﬂ?eﬁ°|h %aﬁ%ﬂ%e?wa EﬂﬂlFP%n feider

bearing gjrangenent can _be assenbl e S|l In the bearing arrangenenp

the slid® be¥f'tf BﬁF?ltsp8§§¥b?§n?g@€¥%Ei @th the rubber rlngs and ‘the
pl astic S'G?Vﬁ tﬁé&eb §§%ﬁ§§9ab¥f tﬂguﬁﬁésg '19935£98n R¥ EYRWE9%§

beari ngs which are sep r6m one ano y a sp ac ng’ sFagve

means thé‘h%é'%@&?ihg 33;)&61@9652“&&@@ BeeaenT éue %9049 a&LgPgt Hbbe

wi th slide bearings beari ngs 'S partlcu vantageous to

design tb@ebSééfﬂﬂgaéﬁﬁaasaeehb@nshofhsfstﬁevsayaﬁétSEyﬁs eiodingl astic
material. By this Sleeve, the wall thickness of the slide bearing unit can.

be reducglenménsughcannsyteat wibt itls Bhet s1ede bbdyreay GriOr DJURRE AY
pressing, which nakes it possible to reduce the bearing surface between the

sl i de begroogesnot ehdnhbdksshalitchy therefose begnapufashoredaihuahheasy
sinplified enbodi nent of a bearing arrangenent according to the invention
sim | ar mannée. enbodhddhtion Ftherbearinggarrangementheannher absembledof
the bearing support tube 5''' has a reduced s] ope_of about [err]and

ext ends €@Sih¥.shdnl §Be BeartBgcarrangsmentr the Ghéfe bPeaging unit -

possibly together with the rubber rings and the plast;c sleeve -
can be replaced by a double ball bearing or by two ball bearings.
-which are separated from one another_by a spacing sleeve, which
means that the bearing arrangement'can be manufactured to be

- compatible with slide bearings and.ball.bearings.

It is particularly advantageous to design the bearing
arrangement with the sleeve consisting of aﬁ_elastic material.
By this sleeve, the wall thickness of the slide bearing unit can
be reduced to such an extent that its sinteréd body can be
produced by pressing, which makes it possible to reduce - the
bearing surface between the slide bearing unit and the shaft by ;:}
a recess. |

Figure 6 shows a further simplified embodiment of a bearing:
érrangement according to the invention.similér to the embodiment
of Figure 2, right side. The inner bore 20 of the bearing.
support tube 5''' has a reduced slope of about 1° and extends

to the shoulder 6. Essentially over the whole length,
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7
- 12 - .in the axial direction of the inner bore 20 there are three ribs 22
I njection-nolded onto it which are distributed evenly at the inner
circunference and project radially toward the interior. The interior
surfaces of these narrow axi al IongitudiTmﬂ2rTbs 22 have a certain

6L L AL TOE O e bl R 45t T
a coaxiak't’:&ck-wal Ied_pla]:c%i fil Iin@#}(ﬁy 21, and,. onl i({l specj al cases,
must be recdf i YHRSHEP TP erf’f)l%mi%o’r. k349 r#;m&ﬂg"é'f rﬁ‘gﬁ’bﬂﬁébﬁ/ Rle
f plastic,:.j hj : o ut_ the f bl f th ' ith

oL oF) et i U AR Y | ol BT Sl SRR HOE,
ST, o, Se oS lde e RSB Lo BEARIIE AN Hongrfald s

rests at theddrss Wlﬁ%ﬁ&ami&ﬁéﬁwﬁ%ﬁ% ?1 t e ifqln%r}gfog he bearing

support tube 5''', preferably away fromt e 4, and on

the other sigfornasbiitl iih Ahedadial HBSTA%GR Candiy idn bhdheedid Iing
body 21. The filling body 21 is constructed like a hol'low bow'. It is
pressed wi tduitaplassad id drigctfion fowraddealiriant ivitofl18,hedd aigs 4€or N4 O
the inner bore 20 of the bearing support tube. The tube is formed in one
pi ece wi'th ddex fdlangeick-amldeud getast jrarfiil Iimg ueddya 2ipnreard t leailyt hin
interior surface of the hollow bow rests against the rounded end of the
shaft 1. /Aspagictl foaseheanisty 80 micdloibrahed by & simple Lqulovi Wk at
that rounded end. The axial position of the filling body 21 is nuintained
by a bondi g ldgerg hadyar? extpnafisraplabwmade) off nlasticl,? in this case,

Soos’

carries out the functions of the covering the bearing unit 15'"!

in the bearing support tube 5'*'' as well as axially securing and
sealing off of this space of the bearing unit 15'''. - A first
side of the radial outer collar portion 9''' :0of the bearihg'unit
15''' rests at the first shoulder 6, which is provided at one
end of the'beéring'support tube 5''?', preferably away from the
side of thé-flange 4, énd on the other side, is held in an
axially pressed-on condition by the f£illing body 21.

The filling body 21 is constructeéd like a hollow bowl.

\/’ It is pressed with a press fit frictidn'from the direction of
the flange 4, into the inner bore 20 of the bearing support
tube. The tube is formed in one piece with the flange 4 as a
plastic part, in such a manﬁer:that the interior surface of the
hollow bowl rests against thé'rounded end of the shaft 1. A

"punctiform bearing 39 without any axial play is provided at that
rounded end. The axial position of the filling body 21 is

maintained by a bonding agent in an exterior groove 40 of the

- 12 -



- 13 - filling body which essentially fills out the remaining bearing
space. The filling body 21 for guiding of the bearing unit 15'"' has a’
preci se outer guiding surface 37 in thg.l ower or central area, for the
doubl e bearing unit 15 ''. In Figure 7, the bearing unit 15 on the outside

5 CONSELSHRR bRaje AR @s’é%%'ﬂél‘iguﬁ‘ih%h%ﬂ etlet Behalifnpeaing?

The sl eeve resse “over this gl ng e or dto it firmy
by anotgggcgrocess (such as hot fornming). The thus obtalned conposi t geipart
11", 15"" is pushed in fromthe direction of the flange 4 side, until one

face of the shee¥glling bbay 2t eorpigafiaiall pecens dlelardngl uplidstiso, rcones
to rest at the shoul der 6. A rubber disk 25 rests agai hst the other face of
the sl erue alpretiise oultker ghiish ngSb suxfpres3dd iagahesl oseteoe - tEntralaxi al
direction by the closure elenent 8. The sleeve 11' and thus also the

beari ngaveat fbrataer ddiubllley beamtiogedndd 15¢['d .at the inside edges 23 of
the ribs 22. For axial securing, a groove 31 is worked into the flange
area in the IPnE&igusee 720 the bﬁérbéﬁrpngtséﬁpQﬂtthsbeussldﬁtéswhlch
radi al Iy reboundi ng noses 32 of cap 8 | ock. Figure 8 shows another
enbodlnﬁﬁPSHEVFﬁgdatPa@PaPPPrCWﬁ@Ft§ﬂ8uPéEFe%rﬁﬁaRegtUﬂtguﬁfﬁéégengat t he
end of the bearln sugﬁo LI ama fron1th e_of, the flange 4

re t qg g
whi ch |§1é8n§éruc eENE 51 céswPFﬁsF R¥SKi lﬁu ulgdng sideor is

die- cast B?led to 1t firmly by another process (such as hot forming).
The thus obtained composite part 11°', 15”9_15 pushed in from the
direction 6f the flange 4 side, until one facé of the sleeve ~

11', the latter preferably cpnsisﬁing of plastic, comes to rest

at the shoulder 6. A rubber disk 25 resté-against the other

faée:pflthe sleeve 11'. This rubber disk 25 is pressed against

sleeve 11' in axial directién.by the closure element 8. The

sleeve 11' and thus also the bearing unit 15 are radially

centered and held at the inside edges 23 of the ribs 22. For

axial securing, a groove 31 is worked into-the flange_area in

‘the inner bore 20 of the bearing support tube 5, into which

radiall& rebounding noses 32 of cap 8 lock. _ . \;J

- Figure 8 shows another embodiment having a radially inner

shoulder with a stop surface 6, at the end of the bearing

support tube 5'"' away from the side of the flange .4 which is

constructed in one piece with the bearing tube as a plgstic

die~-cast part.

- 13 -



- 14 - Again, fromthe direction of the flange 4 side, the inner bore 20 is
practically “filled out" by thin longitudinal ribs 22 which axially extend
over alnmost the whole cylindrical- wall 20. A first ball bearing 28 is
pushed in against the face 23 of the |ongikdidtnal ribs 22, preferably with
a slight press fit. Next, a spacing sleeve 30 is inserted which rests
agai nst ..t he out évgaidvesfram ttle fdiractian iofy Ue dibngset onideedthagimoer
whi ch fiakl ows and is al so pushed in. The support bearing tube .

5 ' ' arr ang&ane 2Gni Prac thidad lged Shklied QU 'oRjh-Brie pngd i insareibs 22
flange 4, has radially flexible thin longitudinal ribs 22. This makes it
possi bl e ta'mrpgbﬁxm%lxb%%q{g% Q¥Im aResh (e iWIPkE ShbirdeirRl Sfakl A0

e PRl e O e B
CTosur o el AL GNAE TR e arS oIV ket esha T o IR
or ovi ded wit PR 1o B ot AL R R o) s, FIREC, A v
direct!on fedd QLUNLRAY Afefardind M8 G of | dedif ndiditld V29,0 dilech

out si de when the ring Is pus eari ng bore 20, are guided unti

they stop agaiRss t4if) oW &f1daGugied N second ball bearing 29. ‘Wen this
ring 40 is pressed all the way in, radially rebounding spring tabs 42 of

the closure el ermeiy sfpgae Hdwing habe @art'er adgamdmnie t ek viss into
the plastic interior wall of the bore 20 of the - 14 -
K*/ provided with a through-bore opening toward flange 4, has
- radially flexible thin longitudinal ribs 22. This makes it
possible to insert the bearings from the direction of the flange
side and have the bearing wall 20 "filled in". After insertion
of the bearings, the closure element 40 provides axial securing
and sealing-off, or at least co#ering of the bearing space.

In the embodiment of Figure 8, a deep-drawn closure element
part 40 is provided which is introduced from the direction of
the flange side. This deep-drawn part 40 is in a ring-shape and
is provided with a U-shaped cross section. Spring t#bs 41

k«f project from the direction, of the bottom surface of thé
| U-profile part axially to the outside when the ring is pushed
into the bearing bore 20, are guided until they stop against the
‘outer face of the second ball bearing 29. Whén this ring 40 is
pressed all the way in, radially rebounding spring tabs 42 of
the closure element 40 have their sharp outer edges hook

themselves into the plastic interior wall of the bore 20 of the

- 14 -



- 15 - bearing bore. There are three such rebounding tabs-that are bent
outwardly fromthe el ement 40. In this manner, a springy axial securing of
the bearing set or of the thus forned bearing unit is acheivved. In this
enbodi ment, a covering or seal may alsol®e-added whi ch, however, is not
shown in detail in Figure 8. Figure 9 shows a sonmewhat thick-walled nmassive
pl asti c keardng vidre. i sThristhealre ntresieswehli xebounding tabsehat sawd ace of
the front surfaces 23 of the ribs 22 of the bearing tube bore 20. Thouwt

radi al fhent weewgrdly ckeem ctheyelement ok t UbR rthis imanmex, andSpringy ch
case a douple bearing unit 5"" with two cylindrical inner_bearing surfaces
for.a pra¥erhoFecuring et the deedking e hi W erticsthe thyps formegd)bganing,
collar | ocated at its~qyd, *s cl ampe QEImeen the firsf stop surface 6 and
the face'Dttthe PFRRIYL hol HFBuERDIM STRRC TSNS 12CVRF HhY 87 i $23] M2 ed
doubl e bear | el t 5" a t he_pl asti,c.holl ow bo 1 s, hed in
from the ‘l?er&g?i%?elgeg Ylg]ec%benﬁo‘g%&d@ﬂb % ljégétéo%o%g)a{g i%és)‘ig\}tlmzal? o%’fﬁg of f °

shaft engl, a punctiformbearing is created which has no axial play. This
is obtained by a metal ring 40" with radially projecting elastic netal

tongues 42" ipj@eké 0f- SRbwE da OfohEven UL €1 (e LW D1 omd &8 B d VSl de d 18 cga%(vaLl

of the plastic bowl 21 in the area of the closed bottom Wen the plas
bow 21 85 yhbdiedis pusheseihbpoties A2diaily £henibke byl Brshpfo6s eslf

agai nst the bores 20, where they hook in in the end position, simlar to
Fi gur e 8thélofeoret , sumt d¢cemir 23 9of t tiee ptHss | 22 bofM t12d Heaning fubd boweri ng
~of the bearing space. - 15 -

' 20. The radial flexibility is created by thin longitudinal ribs
22, and in which case a double bearing unit 5"" with two
.cylindrical inner bearing surfaces for.a preferably sintered
slide bearing piece 15""", with a radial outer collar located at
its end, is clamped between the first stop surface 6 and the
face of the plastic hollow-bowl pot 21. After the metallic
.sintered double bearing element 5"" and then the plastic hollow
bqwl 21 is pushed in from the direction of the open end up to a
stop 6 against the rounded off shaft end, a punctiform bearing
is created which has no axial play.. This is obtaifiéd by a metal
ring 40' with radially projecting elastic metél tongues 42': -’
injection~molded on the outside into the relatively thick wall
of the plastic bowl 21 in the area of the closed bottom. When
the plastic bowl 21 is pushed in, these:tongues 42' will then be

~bent and pressed againét the bores 20, where they hook 'in in the

end position, similar to Figure 8. However, in Figure 9, the

plastic bowl 21 forms a full covering of the bearing space.

- 15 -



- 16 - The enbodi ment of Figure 10 is S|n1lar to Figure 4, but- utilizes a
clip type closure fastener of different design. A sleeve 16' is shown ’
bet ween a shoul der* 6' of a bearing support  tube 5 and the collar 9 of the

slide bearing unit 15". The slide bearln&QHNt 15" is thus braced between

BT R L W
t'hi s~€

escr bed HFHAY JPe i o1l e et TR, S it Lé%lfﬁqﬂo

CO1 5PN 3 sl il 3 Brlndele ) % Sl 6 Rlorha

beari ng support - tube |n axl a rection (see I gure

breakt hr ough > e ttnfée el @ra;fntrheofsltlw HArang Wi warg«al nitie
projections 51 of the closure elenent 8" (with the required overdinension),

and, W thogll jdRy badding0wdi teXeNdid Whes, brfey:éae bERieaC itee G Houlldea 6°
I nj ection-nolding process Any- rewor ki ng -or additional treatnent is

therefore Formedc®ysar thikkgwierny bE ahe b2 artioy tstm@pclﬁtswlmeelsermm aB" in a
sectional and in a plan view. This closure elenment 8" my be

i nj ecti on- shictddieim 5ohefpiaccd dsure Elestent @f's siTiwen birading dybddiereligsure
It consists of a bow -shaped nmain body having a bottom 63 and an

essenti al | g lepeintdr iicalthiswicassl/ ®Es et ddke @ﬂaWﬁi@N1thanbaMQ@QﬂnﬁmRﬁﬂ
57. The essentially flat bottom 63 has tabs 64 which project, radi al

toward t he fgstendag As: descxdibad di Fdounee ltralhyite oyt tdice P&’Mﬂ§°$3~°“s

arranged approximately in.parallel with re 0.t he omﬁ wal | 52, These
arnE¥§3 coﬁ@alHpﬁﬁheﬁﬁﬂN(}ﬁHQNQQﬁ?%ﬁRQ fng?%f@a throu § 50 in the are

of the flange-side end_of the bearing support tube 5. Viewed in
axial direction (see Figure 12); thelbreekthroughs 50 have the
outer contour of tabs 64 and the pertaiuing projeccions 51 of
the closure element 8" (with the requlred overdimension), and,
without any add1t10na1 expendltures, may be manufactured in the
1n3ect10n—mold1ng process Any reworklng or additional
treatment is therefore not necessary. |
Figures 11 and 12 show the closure elemeut g" in a-
sectionel and in a plan view. This closure elementu-” may be
N\ _injecticu—molded.in one.piece from plastic (as shown in the
embodiment). It consists of a bowl4shaped main body having a
bottom 63 and an essentially cylindrical bowl wall 52, the edge
of which forms the shoulder 57. The essentially flat bottom 63
has tabs 64 which project radially toward the outside. At the
radial end of the tabs 64 there are arms 53 arranged.
approximately in parallel with respect to the bowl wall 52.

These arms 53 containing elastic projections 51.

- 16 -



- 17, - The projections 51 project fromthe upper end area 56 of the arnms 53
in"a directi-on dowmmwardly toward the bottom63 in a radially bent mannér
and with lateral play to the outside. The projections 51 which because of
t hekr thickness and resiliency are cqlh%pged or pressed inwardly during the
i nserting into the breakthroughs 50 at 'the exterior sides 59, by the outer
edges 60 of s 5 . ure e t 8" i u e -
inwardly in gﬂﬁﬁg#§€%%#?§§§$gﬁl%ﬁﬁg}gﬁtﬁg S §§ng§5§? Fggt§§§§a§%§gQHﬁa

col lar Q5SuhsRauantily a g1 RtAUoRC doRRFa2H15P HoRe rhpg.’?’éd btoteeeot@wa%i de $0

-‘that their end edges 65 rest against the inferior si 66 of e flange 54.
By thisra@btEilng, et shewlederan?d’ wakht N@tehe3updagl edeRheS ouits iRlASSatle

agai nst the collar 9, whereby the bearing of - .the shaft 1 is protected from
dirt angridjectdakisng lofwhidhy ibeaause e thetier ithicknds s6 andf rielsd 1lenicym 63
of the closure elenment 8" presses against the rounded-off axial end of the
shaft 1 aed coldapsleidrorapeessied dawalrddlyayduafinghéhehdmiserAlingougitot the
present invention has been described and illustrated in detail, it is to be
cl ear | y bneaktdreyghshat0 @ite tdenmexiteriprngides SO ubyr dhicovuind edges 60
only, and is not to be taken by way of limtation. The present invention is
to be | OF b8 SxepkipronghseSfe offhehelosyERdedearatnd” isypushed ;g

* C :

EnJyfd§y i; %%'aggal direction, until the shoulder 57 rests
against the collar 9; Subsequenﬁly, the préjections'sl spring
toward the outside so that their end.edges 65 rest against the \J
interior side 66 of the flange 54; By this rééting, the ' '
shoulder 57 of the closure element 85 is'ptéssed against the
collar 9, whereby'thé bearing of'the.shaft'l is protected from
dirt and the leaking of lubricants. The interior side 67 of the
bottom 63 of the closure element 8"_presées agéinsi the |
rounded-off axial end of thé shaft 1 and thus éliminates the
axial play of the shaft. .- |

Although the present invention has been described and
illustrated in detail, it is to be'clearly uﬂderst;:g that.the
same is by way of illustration and exémplelonly, and is not to it

be taken by way of limitation. The present invention is to be

limited only by the terms of the appended claims.
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1. An axially conpact fan conpr|5|ng a’ centrally arranged drive notor

havi ng an axially extending drive shaft, an'5 inpeller coupl :
drive shaft and rotatable thereby about the axis of said dri jﬂluﬂulﬂlﬂuﬂmwlll
housi ng wi t hin which said notor and |npelbpr are received and*defi nkngt W«

said inpeller a flow path of said fan, SACT housi ng conprising a
substantial ly radially extending fIange and 10 - said fan further

conpriskng a substantially axially extendlng bearing. support tube supported
by said flange and surroundi¥g: sai d sh@fiAIMS bearing unit for said shaft
received within said bearing support tube, and cl osure nmeans supported by
said flange and arranged to determ ne 15 . t-he axi al position of - sai d

beari ng uni u rt tu | d bearln
support tub and a| 8(1&3'3?5@%5? %W%feﬁ{%% ?)]Zf% ed
shoul ders biriRRN m¥ticrh N} ¥ idi diliy éﬁ%éﬁ&%ﬁﬁtdeVLféﬂéfﬁ” &PNprising
a sl eeve or -body supported within said bearing 20 support t ube and
arranged t oimpgd lex d:cbqﬂ:adlg:m rsa;ida>d1=alhirey shydi th Endh trd testsa bl ethd retay d
co-operatin houI ers. nas clainmed in Jaim1l wherein said

sleeve is eplaét‘s'i'ﬁ ef rﬁ idgive shatft, ﬁ’?dar? ousipg it thing aj m 1,

.“‘;eae'armsz'% %?’Z%% 107 WA, Hnd Jyibliel” diY Hockinell ond défudifpg I 70

claimed in gdxhpisaddliifgpalldrma HiweipathnicE Feoikl efaax! agulisd idueiig t he
shoul der of said bearing support
comprising a substantially radially extending flange, and

L;'lo said fan further comprising a substantially axially
extending bearing support tube supported by said flange and
surrounding said shaft, a bearing unit for said shaft
received within said bearing support tube, and closure
means supported by said flange and arranged to detefmine

15 the axial position of said bearing unit within said bearing
support tube, and wherein said bearing support tube and
said closure means are provided with co-operating shoulders
between which said bearing unif is braced, and further
comprising a sleeve or body supported within said Bgar§ng

20 support tube and arranged to urge said bearing unit axially

against at least one of said co-operating shoulders.

2. A fan as claimed in Claim 1 wherein said sleeve is
made of a plastics material.

25 _
3. A fan as claimed in Claim 1, wherein said sleeve is

made of an elastic material.

4. A fan as claimed in Claim 3, wherein the elastic

30 material is rubber.



_tube and a collar—ef the bearfng unit. 5 6. A fan as claimed in Caimb5,

wherein a reiiectlve rubber ring is provided between the shoul d of said

gmu‘nmﬂmm be and said sl eeve, and between the sleeve and the collar

|t 10 7. A fan apgclaimed in daim5 or 6, wherein a

r ubbér r|ng IS prOV|ded between the bearing unit and the shoul der of said
cl osure neans. 8. A fan as clained in any preceding claim wherein
t he shoul der of sald bearing support tube is defined by a radially e

thi ckened section of said bearing support tube, which section extends -
|nMumytmmr th wher et n

sai d_ sl edve ekt se%x?i?#?e§e§8nﬁnyhgrﬁﬁﬁaansﬁﬁﬁi?h|Eb@ﬁé%nsﬁégpon f aci ng
away 1ol S8yd EkOSHAE BEfRSenlfheshdil1asrCha! BRfal Bokkahi) SupBgtei n sai d

sl eeve extends axially to the end of said thickened sectlon faci ng
away frompai éndl ascorlarant. thé. bedAring awaitlai ned in any preceding claim
~wherein said sleeve extends in the radial direction between the bearing 30
supd@rt tube and the bearing unit. -+ -20- 12. A fan as clained in any

B A R e o
CO”DrISQEuBEefeﬁﬁﬁgoﬂé pBbVEdefCBetWE8en the should of said bearing
‘'support tube and said sleeve, and between the sleeve and
the collar of said bearing unit. - .
10 : o W
7. A fan as claimed in Claim 5 or 6, wherein a rubber

ring is provided between the bearing unit and the shoulder

of said closure means.

15 8. .A fan as claimed in any precedinglclaim, wherein the
shoulder of said bearing support tube is defined by a
radially thickened seﬁtion of said bearing support tube,
which section extends inwardly towards the shaft.

20 9. A fan as claimed in Claim 8, wherein said sleeve
exténds axially beyond the end of said thickened section

facing away from said closure means.

10. A fan as claimed in Claim 8, wherein said sleeve
25 extends axially to the end of said thickened section facing

away from said closure means.

11. A fan as claimed in any preceding claim, wherein said
sleeve extends in the radial direction between the bearing

30 support tube and the bearing unit.



14. A fan as clainmed in any of Clains 1 to 11, wherein the bearing unit is
formed of two ball bearings. 10 15. A fan as clained in any H!ljﬂlﬁl"ﬂmu ”III
7-or 12 to 14, wherein the shoul der of said bearing support ¢ VIS A "
end of said bearing support tube spaced‘jéggnsajd radi al | y extending

fl ange. 15 16. A fan as clainmed in Cai'ml, wherein the bearing unit is
formed .of two ball bearings, and wherein said body supported within the
beari ngsgupport tube conprises a spacing sl eeve extendi ng between the
stator-side races of 20 said'two ball bearings. 17. A fan as clainmed in
any preceding clai wherein the bearing unit has a bearing surface which

i s reduced a rk agchgimed i Ry PEEFRILPg Gk9im, cvberaincthem
wherein a prj [ | t ' n bearing support tube by
means of an 4&%15&61{"%:&’%6%1?&%;80*&&%& gg\f‘*%gbéagr}éﬁb T hed in-any preceding
claim wherein-the *C LM S * | : -21- bearing.unit
is a sintered bearing. 20. A fan as claimed in any preceding claim wherein
said cl &surddweark fan B3 giptned inrany porceding alabm; i wheseinsphee of

t he bearing support tube. 21. A fan as.clajned in receding claim
whor oin an BESIIRS G PAPER AR E L epat done efTEe PESFIaRD. “and

14. A fan as claimed in any of Claims 1 to 11, wherein the

bearing unit is formed of two ball bearings.

\_ 10
15. A fan as claimed in any of Claims 1 to 7 or 12 to 14,
wherein the shoulder of said bearing support tube is at the
end of said bearing support tube spaced from said radially
extending flange.
15

16. A fan as claimed in Claim 1, wherein the bearing unit
is formed of two ball bearings, and wherein said body
supported wifhin the bearing support tube comprises a
spacing sleeve extending between the stator-side rades pf

YR

20 said two ball bearings.

17. A fan as claimed in any preceding claim, wherein the

bearing unit has a bearing surface ﬁhich is reduced by a

recess. | ’
25

18. A fan as claimed in any preceding claim, wherein a

printed circuit board is connected to the bearing support

tube by means of an insulating part.

30 19. A fan as claimed in any preceding claim, wherein the



sal . 10 22. Afan as clained in Claim20 or 21, wherein said"
is a hollow, bow -shaped elenent. 23. A fan as clained in
mmmﬂﬂmiﬂﬂmb the closure 15 elenent is arranged to be retained in
posict @ Myonet-type fastening. 24. A fan as clained in any of
Claims 1 to 22, wherein said closure Hans is arranged to be retained in
position 20 by axially extending arms of said closure means arranged.to
engage i n correspondi ng breakthroughs in said radially extendi ng fl ahge
adj acent gé&ﬂe@rﬁmsi@p@réiﬁ%d%&ﬁ?al |y extending arms being
| ockabl e by elastic deformation. 25 25. Atfan as clained in C aim 24,
wherein the breakthiroughs, as viewed in the axial direction, have
substantially the outer contour, of tabs and_projections on the closure

nmeans. 3R0.  _Ajftanms claimed in any preceding, clain, wherein; §aifosure
nmeans co L - t ' lally flat
bott om vm%é a es%é%‘%cf?%%%?%gtﬁé&%t%%t%geézﬁgéﬁéng arns
arrargled dpbddr 6f | the t bedring heuppatt ebeand having radially elastic
projections therefrom 27. A fan as clained in Oaim26, wherein, after
securing -

21. A fan as claimed in any preceding claim, whe:ein an
axially operating spring co-operates with said flange and
said closure meaﬁs.
10 . )
22. A fan as claimed in Claim 20 or 21, wherein said

closure means is a hollow, bowl-shaped element.

23. A fan as claimed in Claim 22, wherein the closure-
15 element is arranged to be retained in position by a

bayonet-type fastening.

24. A fan aé claimed in any 6f Claims 1 to 22, wherein
said closure means is afrangéd to be retained in pgsition
20 by axially extending arms of said closure means arranged to Q_)
éngage in corresponding breakthroughs in said radially |
extending flange adjacent the bearing support tube, said
axially extending arms being lockable by elastic
deformation.
25
25. A fan as claimed in Claim 24, wherein the
breakthroughs, as viewed in the axial direction, have
substantially the outer contour of tabs and projections on

the closure means.
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the closure el ements, end edges of the projections rest 10
interior side of said fl ange. 28. Afan as clained in d ai metmmn"l “Iﬂ"llll”"l
wherein the open edge of the bowl- wall is constructed as a shoulcdet which *
under axial prestressing, rests against a}z#ollar of the 15 bearing unit.
29. Afan as clainmed in Caim28, wherein‘the outer surface of the bow
bottom- s substantially flush with the axial exterior side of the flange.

20 30. <An axi al |y conpact fan substantially as hereinbefore described with
reference t @6Ri g efaln &3 .cldiieakiixl |GlaionRE, Wherdiibsaid i closurs

her ei nbefore 25 described with reference to the left hand side of - Figure

2. 32. An B80S FORERIRQs faarm%?ﬂbsﬁlbﬁﬂq%lq S1re, S1enenRt havirg @i bed wit h

f t t N
Compact f an SRt Y e, dofor e%‘%#%hﬁascr%orodm%ns Sadlafiv?,
Figure 3. 34owa¥a aeﬂe':tldutsataaoaéﬁd fr?ervms&)saﬂﬁ i xhtangesa hes absei DEE o

described with reference to Figure 4 . An axially conpact fan
subst antS al I‘b}leabdtdr gialdefand hissing eafliakly relfastic orejetgions 5. 10
36. An aX|3ﬂF¥ Sgpact fan substantially as herei nbefore described with

reference t 37 An aX|aIIy conpact fan substantlally as
her ei nbef ore

27. A fan as claimed in Claim 26 'wherein' after éecuring
the closure elements, end edges of the projections rest

\_ 10 agalnst the interior side of said flange.

28. A fan as claimed in Claim 26 or 27, wherein the open
edge of the bowl wall is constructed as a shoulder which
under axialﬁprestressing, rests against:a'collarIOf.fhe

15 bearing unit.

29. A fan as claimed in Claim 28; wherein the outer
surface of the bowl bottom is substantially flush with the
axial exterior side of the flange.

20
30. An axially compact fan substantially as hereinbefore

described with reference to Figure 1.

31. An axially compact fan substantially as hereinbefore

25 described with reference to the left hand side of Figure 2.

32. An axially ¢ompact fan substantially as hereinbefore
described with reference to the right hand side of Figure
2.
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réfe?ence to Figure 9. 40.

15 38. An axially conpact fan

her ei nbef ore described with reference to Figure 8. 39.

descrl bed w r\aarference to Figure 7.
!
Em“mn E an substantially as

her ei nbef ore 20 described with

An axi al | ¥23enpact fan substantially as

her ei nbefore described with reference to Figures 10, 11 and 12. 25

10

15

20

25

33. An axially compact fan

described”with réference to

34. An_axially_compaét-fan

described with reference to

35. An axially compact fan

described with refetence.to

36. An axially compact fan

described with reference to

37. An axially compact fan

described with reference to

38. An axially compact fan
described with reference to
39. An axially cbmpact fan
described with reference to

40. An axially compact fan

described with reference to

substantially as hereinbefore

Figure 3.

substantially as hereinbefore
Figure 4.

substantially as hereinbefore

Figure 5.

substantially as hereinbefore
Figure 6.

substantially as hereinbefore

Figure 7.

substantially as hereinbefore

Figure 8.

substantially as hereinbefore

YR -

Figure 9.

substantially as hereinbefore
Figures 10, 11 and 12.

An



