2f68ﬁ56 | MPROVEMENTS | N AND RELATI NG TO AXI AL .FANS The invention relates to
a fan hawtng a tubul-ar housing (ie. flow duct) which terninates on each
sigde in\g/respective end plane, perpendicular to the 05 central axis of the
t ubul ar housi ng and whose axial length is smaller than its smallest "
internal radius. An electric drive notor is coaxially nounted conﬁlleﬁ??bﬁ
within the tubular housing, with spokes for iiging'xhe_stator of the drive
notor to the tubular 10 housing extending entirely wthin the latter at one
end thereof along the a | ' f. bl f to the
not or rotor extends. ent w+ﬁi%ﬁﬂn€§1§£} ~cth Elwr.nal ar flow
channel and a protecti rs 'gg-i i { t 5 i si de
opposite the spokes .an\(;ﬁeegtlg{r‘l}s -é&o‘n%r'qhéetde}gstﬁiaa%ad' gﬁagjﬁgarj?e.tq\%#ﬁta%g case

of afan of thi's AR PN d 1 ORSHPIATRL PRI 1k s 1P ) Sfidre

grating is positioned upstreamo the.nptor'and't _ _
addi tional space. jfans z@sﬁé&iﬂ;@r&f@fﬁﬂﬂ@ﬂ(y%ﬁﬁ:lﬂéﬂ b W e space is
or a

limted, so that in nany cases there i's no additional space f

protective grdli nGerira0bjHéils Wt e NARENHr INMENEAP P WHOsRAWMIa 25 fan
of the aforenentioned type with a grating, which does not take up any

addi tional space. length is smaller than its smallest internal radius.

An electric drive motor is coaxially mounted
qomplete;y within the tubular housing, with spokes for
W/ ) fixing'the stator of the arive motor to the tubular
AlO' housing ekténding éntirely within the latter at one
end thereof along ;he associated end plane. A ring of
| biades fixed to the motor rotor extends entirely
within thé tubular housing in an annular flow channel
and a protecti?e grating.is provided at the tubular
15 housing side opposite the spokes and extends along the
‘_éssociafed end plane. |
In the case of a fan of this type known from
'German Patent 17 28 338, the protective grating is
positioned ﬁpstream of the motor and therefore takes
20_ up additioha; space. | |
Fans of the aforeﬁentioned_type are fitted where
' sﬁace is limited, so that in many casés there is no
”additiohai space for a protective grating.
An object of the present invention is to equip a
25 fan of thg aforémentioned type with. a grating, which

doés not take up any additional space.



-2- According to the present invention, there is provided a fan having a

t ubul ar housing which term nates on each side in a respective end p{@ane
perpendi cul ar to the central axis of the tubular 05, housing and whos€ axi als
length is smallet than the smallest internal radius thereof; an electrical
drigve notor coaxially conpletely nmounted within the tubul ar housing; spokes
fixing the stator of the drive notor to the tubular housing extending
conpletely within the 10 tubul ar housipng at one end thereof along the
associ ated end plane; a ring of blades fixed to the notor rotor and

ext endi ng conpl et gkiopidt g tbhehkupredenBoyniveatinbngn taerel ag f | ow channel ;
and a protective grating at the other end of the tubular 15 housing and

ext endi ng al ppevibedaasganaha¢ingd apitabalavhtbaisinghehicat ective grating
extends within the tubular housing and has an opening coaxial to the
t ubul ar houstegmindtebcoai eagh siddeofint Aerédspeetiweoendr plaaes into said
openi ng. 20 The protective. grating extends entirely within the space
whi ch woul d perpendieudake toalktbe gpnbyallhaxfianof Bheptubudamg an opening in
the protective grating, the space available for the drive motor is not
reduced 8% thougingi apd whpise axiedpdengithy is5smaddert &henf ghefans with a
very small axial |ength, for_exanple 20 to 25mm because the active |ength
of the smallest internal radius thereof; an electrical drive
motor coaxially COmpleEely mounted within the tubular
housing; spokes fixing'the stator of the drive motor :
AR - - \J
to the tubular housing extending completely within the
10 tubular housing at one end thereof along the
associated end plane; a ring of blades fixed to the
motor rotor and extending completely within the
‘tubular housing in an annular flow chahnel; and a
protective grating at the other end of the tubular
15 housing and extending along the aséociated end plane,
wherein the protective grating extehds within the
tubular housing and has an opening coaxial to the
tubular housing and wherein an end of the drive motor U
projectéxinto'said opening.
20 The protective grating extends entireiy within
the space which would in any'casé be taken up by the
fan., By providihg an opening in the protectivé |
grating, the space available for the drive motor is
not reduced by the grating. This is especially
25 important for fans with a very small axial length, for

example 20 to 25mm, because the active'length of the



3- "nDtor is conpletely -used and at the sane tine there is a relatively

| arge spate for the.bearings in which the rotor is rotatably journalled and
afelativély |arge space for |ubricant between the bearings. 05 The
protective grating may be |ocated at the upstream or downst r eam si de of t he
t ubul ar housing. The drive notor may be an internal rotor notor but
preferably is an external rotor nmotor. In the case of external rotor

notors, the drive notor end 10 tranversing the protective grating rotates

and is not protect bl 1B lcong Rty AEES SaddT A Hhd el AL ithRre
grating. However, this is acceptable, because the rotating end can be nmade

snoot h and t her eby fshar erd Fadivdlye Ydarde aipddy Wor e Hddriaigsorinl whiich
quite different in the vicinity of the fan bl ades, which woul d cause

consi derabl e i nj urywhe fotwmeris weatatalsky t ol Emal Ved! | ahdea dsaritageore iy
objects were inserted. The fan bl'ades are however protected by the

af orement i oned protlexgesesppce ifar Iubricant |Hetweemuther beat imgssi ng
through the protective grating belongs to the stator, then the protective
grating can be06i xed to The mmtactiveanating maihshe ckogatehatertdeel ongs

to the rotor and it is then recommended to fix the rotectlve gratlng to
the 25 tubul ar hoPstFeam o dENALreamy Hidm Qf g%f% HWSiRger edge

of the protectlve grailr%hé”é&fggaébtor may be an internal rotor motor

but preferably is an external rotor motor. 'In
\,/ 'the Case.of external rotor”notors; the drive.motor end
10 tranversing the protective.grating rotates and:is not
.'“protected against external access through the
| protective grating. However, this is acceptabie,
because the rotating end can be made smooth and
thereby there is little risk of injury. The situation
15 is quite different in the wicinity of the fan blades,
'which would cause considerable injury if finoers.were
inserted and would be.demaged if objects were.
' inserted. The fan blades are however protected by the
aforementloned protectlve gratlng. _
20 If ‘the motor ‘end pass1ng through the protectlve
’ gratlng belongs to ‘the stator, then the protect1ve
gratlng can be f1xed to the motor. However. in most
'cases the end belongs to the rotor and 1t is then
recommended to f1x the protectlve gratlng to the
25 .tubular hou51ng and to leave a tolerance gap between

-the inner edge of the protectlve grating and the drive



-4- notor. The protective grating can be fitted into a'corresponding,recesé
in the tubular housing and can be screwed, riveted, wedged or bonded™there.
05 An advant ageous further devel opnment of the invention, makikg it §
possi bl e to assenbl e the tubul ar housing and protective grating fromtwo
castings, is that the tubular housing conprises a spoke part and a grating
part placed agai nst one another with their 10 radially inner walls
contiguously aligned. The spoke part és_a casting conprising a parti al

| ength of the tubular housing with thé spokes integral therewith and with a
hub flange gogxial to the tubular housing axis held by the spokes nounting
the drive notor and 15 extending .along the associated end plane within the

t ubul ar hoUsing.Thgz &Ké@%f?%péfétiﬁ acQQSSéngiEQ@@riﬁigg?a partial length

of the tubul ar housihg wt e proteCtive grating integral therewith. In

many cases é@ﬁré?&ﬁdi’ﬁcfbéésévﬂWﬁéetﬁB&lgﬂ héuéingdand!Clam p@n has the
W

shape of a cylinder a square base. In such a case, the space

avai |l abl e iscPaiéd st pvétiedf! teddédi aLUbONISD endeglj ment of the invention
in which, on the protective grating-side end-of the tubular housing is

provi de@s a fl angkn vﬂdhmt&@eomuﬂnetm ede vohdpment vof cthext ends within the
axial invention,'ﬁaking it poésible to assemblé.the iubular
housing and prqtective gfating from two castings, is
that the tubular housinéscomprises é spoke part and a
grating part placgd Against éne éno;her with their
10 radially inner wails contiguqusiy_a;igned. The spoke
part is'a casting cdmprising a paftial length of the
tubular houéing with the spokes.integral ﬁherewith and
with a hub flaﬁge coaxial ﬁq.the tubular housing axis
held by the spékgs mdunting_the drive @otor and
15 extending along the associatéd-end plane within the
tubular housing; Thé grating part is_é éa#ting
comprising a partial lquﬁh 6: the tubular hqusing
with the proﬁegﬁiﬁe gfatihg intégrélnthereyith. Y
In many cases the space which is availabie for
20 fitting such a fan hés.the_shébe of.a cylinder with a
‘square base. In such a_éase,.the.space available is
partiéulafly wéll uﬁilizeé-by an embodiment qf ;he
inyention in_which; oﬁ the pfoﬁéétive grafingfside end
of the tubular housihg is pfoyidéd a flange Qith a
25 sqﬁare outer.cpntour, whiéh.extendé wifhin.the_axial

length of the tubular housing and which in the



| engt h- of the tubular housing and which in the -5- narrowest region
bet ween .adj acent flange‘corners is not significantly thicker than the
met eri al\A.hi ckness of the tubular housing. In such cases, it is
advant ageous for reinforcenment purposes to nmount 05 support webs for the
fl ange corners externally on the tubul ar housing, which webs are located in
t he angul ar regi on between a respective flange scarner and the tubul ar
housi ng and are shaped onto the flange corner and tubul ar housing. 10
Wen the fan is situaaetowesan redioh \btweedy addacen®n f1Rage Wakherafl ig
devi-ce which has to be cooled, the protective grating preferably is aligned
with the rel evant :wahlot stigndify caimt 1yxithli dkergtthaneghier mateeialhehiekness
m ni m zed. A correspondi ng enbodi nrent of 15 the present invention has a
radi al |y outwardly erferdtendubudage houstiing si da endhofcasies ,t dbulisr housi ng
having the protective grating and one or nore recesses are provided in the
outer face of said fPINgBtegecuscfrr xeiafeumicamentepuspogsegatp ®pPuatdevi ce
to be 20 cool ed ?g the fan, which _annul ar area surrounds an opening i

%

gin
whi ch the prot ecPPveSYPROELg ¥ebs, fore the fiadge sorners pptesnaddycont fhe

protective grating coupih3esndidihgd Baitn WaHEN28P13RLLEGCLY PRYCadgular

region between a respective- flange corner and the
tubular housing and are shaped onto the flange corner
and tubular housing.

10 When the fan is situated at an outer wall, eg. an

”'iron sheet wall, of a device which has to be cooled,

the protective grating preferably is aligned with the
relevant wall, whereby'the.axial length required for
the fan is minimized. A corresponding embodiment éf

15 the present invention has a radialiy outwardly
extending flange at the side end of the tubular
housing having the protective grating and one or more
-recesses are provided in the outer face of said flange
to receive an annular area of a wall of a device to be

20 cooled by the fan, which annular area surrounds an
opening in which the protective grating is to be
aligned.

In the simplest case, the protective grating

compriées grating bars, which appropriately'have a

25 .crdssing angle of 20 to 160° with respect to the edges

-of the blades facing the grating bars, so that no



[
25 crossing angle of 20 to 160[err] with respect to the edges of the bl ades
facing the grating bars, so that no -6- unnecessary internittents
turbul ence is produced, which would |lead to disturbjing noise in thedtinedy
sequence of the running blades. A particularly stable construction of the
fapn 05 protective grating conprises a plurality of annular grating bars
(ie. rings) coaxial to the tubular hougigg_axis, and a plurality of radial
grating bars, which cross said rings in spoke-like manner. In order to

provide stabi |ixﬁﬁes\#%}%?ypiﬁf:@{'ﬁ\?éténtt bairbﬁhjgngﬁO&scgw&uSé&si ng has a

I nner stable ring defines the opening o e grating. Use of this

stable ring enanier wbE1AVBEAADLE GL8BErBERG! RBi8E: 1RethébEimégq housi ng not
to be unnecessarily reduced. In one enbodi nent of the present invention, 15

the stable ringegseho6abedths punAlAY! BLagesi.pheral recess with a tol erance
gap therebetween. The followi ng is a description by way of exanple only and
with reference to thepartbophaylygstable ngsnsbtutbtoprefethé yfaneferred
enbodi ments of the 20 invention. In the drawings:- Figure 1 is a view
agai nst t h@e5f | pmotieckeiveogratingf aompniaesoadpburaditiy ofieaenbbali nent of
t he present _ ' _ _
grating bars (ie. rings) coaxial to the tubular
housing axis, and a plurality of radial grating bars,
which cross said rings in spoke-like manner.
In order to provide stability, it is preferred \
10 that the protective grating has a inner stable ring
which defines the opening of the grating. Use of
this stable ring enables the available cross section
of the tubular housing not to be unnecessarily
reduced. In one embodiment of the presént'invention,
15 the stable ring is located in an annular peripheral
recess with a tolerance gap therebetween.

The following is a description by way of example
only and with reference to the accompanying drawings,
of the présently preferred embodiments of the

20 invention.

In the drawings:-.

Figure 1 is a view against the flow direction of
a fan in accordance with one embodiment of the present
invention.

25 Figure 2 is a partial section on a larger scale

than Figure 1 corresponding to section II of Figure 1



i nvention. 25 Figure 2 is a partial section on a |arger scale than
Fi gure lscorresponding to section Il of Figure 1 -7- of a nodification
ofj the eghodi ment of Figure 1; and Figure 3 is a view corresponding to
Figure:2 of a further enbodinment of. a fan in accordance with 05 the
present invention.. Figures 1 and 2 show a tubul ar housing 1, which

term nates on each side in a respective end plane 2, 3, which extends at
right angles to the central axis 4 of the tubular housing. The axial

I ength, indicated 10obya dfcdi£idd€ Ddh Soff thlCehbbaimén 086 Pguge smal | er
than its smallest internal radius along arrow 6. Electric drive notor 7 is

mount ed coaxially cahpletely within the tubular housing and is constructed
as an external rotor-type notor having a stator 8 and a 15 rotor 9.
Distributed round the cirandfRigunce 3fishe vidwl corbhespomding tto rFidure 2

| atter are provided along end plane 2, four spokes 10, 11, 12, 13 by neans
of which a hub flangRf 1& i%r#h%édemlap@mewaeﬂpaa fRusim@coardancehuml £ ange
is positioned cogxially within the tubular housing along end plane 2.

Stator 8 is fixetP t EhePFRELHYE ahgenion. = '

Figures 1 and 2 show a tubular housing 1, which
terminates on each side in a respective end plane 2,
3, which extends at right angles to the central axis 4
of the tubular housing. The axial length, indicated
10 by double arrow:S.of.the tubular housing is smaller
than its sma11est internal radius along arrow 6.
Electric drive motor 7 is mounted coaxially completely
within the tubular housing and is constructed as an
external rotor-type motor having a stator 8 and a
. 15 rotor 9. 
_ Distributed round the circumference of the
, tubularlhousing.within the latter are provided along
. end plane 2, four spokes 10, 11, 12, 13 by means of
-/ which a hub flange 14 is fixed to the tubular housing.
:20 The hub flange is positioned coaxially within the
tubular housing aiong end plane 2. Stator 8 is fixed
to the hub flange 14.. |
A ring of five fan blades 16 to 20 is fixed to
rotor . 9 and these blades extend within the tubular
25 housing inlan annuiarwflow channel 21. Protective

grating 22 extends entirely within ‘the tubular housing



Aring of five fan blades 16 to 20 is fixed to rotor 9 and these bl ades
{extend within the tubul ar 25 housing in an annular fl'ow channel 21. = _
Protective grating 22 extends entirely within the tubular housing =-8- .§
along end plane 3. This grating 22 has a coaxial opening 23 into which
projects the drive notor 7. In order to be able to house as |arge a notor
as possible in the available limted spage. drive notor 7 extends 05 from
end plane 2 to end plane 3. The end of rotor 9 extending through the

protective gr gidiy iehfPEdn! 3y SRR Nyrdtend’ 3 Opdd V& BHlidQ 1S

positioned wth its outer ring 24 1n a correspondi ngly shaped recess 25 of

tubul ar housi Rfpehitiyfl 23 SHEWAL SPVPrd s thdaddivd Moredne ofn

protective grating 22 is formed by a stable ring 26. The stable ring is
concentric toddGerad 'bd axlie o asugs 0dd UlEge adli mbtor | 48 pads imwll ar
peripheral recess in the rotor 9 with a tolerance gap therebetween. 15
Protective grdin rthe?ayaidfablh| yimbstethdspdcomareiv motbspladteradd y from
three rings 30, 31, 32 (Figure 1) or four rings 30, 31, 32, 33 (Figure 2)
ext endi ng Toaxirdn yend pland ad &xiend, plaewdn tThe adrod epfertatne® st abl e
ring 26 and outer ring 24. 20 Eleven grating bars 35 to 45 cross rings 30,
31, 32 and, ifexyending tgreugh Shemroteckikgraking is externally

smooth. The protective grating is positioned with its
outer ring 24 in a correspondingly shaped fecess 25 of
tubular housing 1 and is screwed down there. The \V

10 inner edge of protective grating 22 is formed by a
stable ring 26. The stable ring is concentric to the
ceﬁtral axis 4 and protrudes radially into an annular
peripheral recess in the rotor 9 with a tolerance gap
therebetween. ”

15 Protective grating 22 preferably is made from
metal and specifically from thrée rings 30, 31, 32
(Figure 1) or four rings 30, 31, 32, 33 (Figure 2)
extending coaxially to the fan axis 4, between the
aforémentioned stable ring 26 and outer ring 24.

20 Eleven grating bars 35 to 45 cross rings 30, 31, 32
and, if present, 33 and extend in spoke-like,
approximately radial manner . All thé'rings 30 to 33
and grating bars 35 to 45 extend in non-parallel

~manner to the edges of the fan blades facing end plane

25 3, eg. to edge 47 of fan blade 16. The crossing angle

for the grating bars 35 ‘to 45 is approximately 20° and



approximately radial manner. Al the rings 30 to 33 and grating bars 35 to
45 extend~in non-parallel manner to the edges of the fan bl ades facing end
pliane 25.13, eg. to edge 47 of fan blade 16. The crossing angle for the
grating bars 35 to 45 is approximtely 20[err] .and -9-"fof rings 30 to
33 approximately 70[err]. Corres- pondingly, spokes 10 to 13 are inclined
to the rearward edges of the blades by an angle of approximately 20[err].
This sloping position is 35 appropriate for th@ purpose of avoi di ng
unnecessary noi se. At both ends, tubular housing 1 is extended in
respective flanges 5for 5121ng$1e3$lhrngé3; approximatély 70t.axCatrésngt h of

t he tubul ar housing and within a 10 space which is defined by a cylinder
with a square base. PRRAENGLY, cepRkRs £¢ tach3 faemgtnelingd ta thpiare, with
a side length the sane as the dianeter of flow channel 21 along the end

pl anes 2, 3, plus tfﬁ??ﬁﬁ%ﬁqeﬁdQQﬁcﬁﬁeE%e Pﬂ%ﬁ&% Eﬁs%ﬂ angke ganges 51, 52

15 betmeen the fl an e corners gge n|f| t hi cker than the
material thickness % u3| n +§1cﬁ BPULHE G row 53.

Fllange 52 in whigh t r.ot £c r 22 1S unt ed s reinforced in
t he vi CI nity of t he cfr'%g rlslazt{)é ?/Lgré%sp ‘%%S%u%go?‘(%%’o‘%g SN/ Xnebs

55 are noise.

‘At both ends, tubular housing 1 is extended in
':reepective flanges Sl.'52. The flanges extend within
(g - the axial length of the tubular_houaing and within a
10 ‘spaee which is defined by a cylindernwith_a square
. base . The outer contour.of each flange.Sl. 52 is
square, with a side length.the same'ae the diameter of
flow channel 21 along.the end planes 2, 3, plus the
material thicknees in each caee. Thus, flanges 51, 52
15 petween the flange corners are not s1gn1£1cant1y
thlcker than the mater1al ‘thickness of the tubular
housing indicated by double arrow 53.
Qb/ Flange S2Iin which the protective gratlng 22 is
| .mounted, is relnforced in the v1c1n1ty of the corners
20'.by respective support webs 55. These webs 55 are
located externally on the tubular hou51ng and extend
in the angular reg1on between the respectlve flange
corner 56 and the tubular housing 1 and are
shaped onto both sa1d flange corner and tubular
25.'hous1ng . - | |

The"corners of flange 52 have respective'recesses



' t
| ocated externally on the tubular housing and extend in the angul ar r.egion

bet ween the respective flange corner 56 and the tubular housing 1 and are
shaped onto both said flange corner and tubular 25  housing The corrieds of. §
fl ange 52 have respective recesses - 10 - 60 to 63 in their outer faces.
Thdse recesses extend radially inwardly fromthe apex of the respective
corner to an arcuate boundary 59 concentric with the fan axis 4. As shown
in Figure 2, a protruding part 05 46 can be provided between the recesses
25, 60-63 for fitting in an opening +nl@he wall of a housing 57 of a device
to be cooled. The protective grating 22 extends accordingly in alignment
with the houéongoméBl167theﬁ¥t@¥har|ﬁe¢9soasTbﬁéﬂnreneﬁ$g%rQXL§n0he
recesses 10 25, 60-63 can fﬁ gontern1nous wher eby. t he- r|n§e46 of the

protective gF%?Fﬂ§1¥21FV?§d P Ehenppgx ?FgGPE 5egR8GELI e nodi fi ed
Spoke part’ 7HOERAE b F cRTRY %rﬁoﬁ‘fﬁagga7?97eo CRGRRER 16201 PG tRe 1275y Y
| d th h | A ' I d
Prd are cor ok FEL8 Rer s "EhPYA "Eh EiA0%E, uéﬁpﬁ§F§933h833§§ ded in the
vicinitygef jge LRUB? %@?ﬂfd?@rﬂgféeeghﬁhép958e9§£§ b§,366383! pgrand

conprises a par I'a
fitting in an opening in the wall of a hous1ng 57 of a

device to be cooled.' The protect;ve gratlng 22
extends éccordingly in alignment Qith_the houéing wall Q;;_.
57. Alternatively,'as shown in Figﬁrg 1, the recesses
10 25, 60-63 can be conterminous, whéreby:the ring 46 of
the protective grating 22 fiis ihlsaid opening.
Figure 3 shoﬁs a modified.embodiment, in which
the tubular housing.7b comprises two parts, namely a
spoke part 71 and a protective.grating part.72.- These
15 two parté are placéd against one another with their
inner walls 73 contlguously allgned and are screwed
together by bolts passing through holes 74 provided in
the vicinity of the four flange corners. The spoke
part is a casting and éompriéés.a pgftiél iengﬁh of
20 the tubular housing with intégfal sbokes 75:and a
.'coaxially disposed hub flangélis-for mounﬁihg £he
| drive motor 34. The hub-flaﬁge_ié-held.by thé spokes
and éxtends élong énd pléne 77 within the.tubﬁiar
houSiﬁg. Gréting part 72 ié a casﬁing and cbmprises
25 the remaining length of tubular housing 70 with

integral protective grétihg 79. This grating 79



20 the tubul ar housing. with i ntegral spokes 75 and a coaxially disposed hub
fl ange 7& for mountj.ng the drive notor 84. The hub flange is held by the
sgokes anfl extends al ong end plane 77 within the tubular housing. Gating
part 72 is a casting and conprises 25 the renmaining |ength of tubular
housing 70'with integral protective gratindg 79. This grating 79 ext ends
al ong the end plane 78 within the tubular housing and, |ike the protective
grating of grating of Figure 1, conprises copxial rings 80, 81 and 82 and
an inner staple ring 86 and 05 - circunferentially spaced spoke-like bars

83. Drive notor %ktenis@lord reheglert @IEna 79 RN ofhd NAuBUXdeCti ve
grating up to end plane 78. An annul ar recess corresponding to the recess

48 in the enbodi ntdusifind-iand £ 1ilencklie iprovsciivayigieting tdee 10 rotor of
this enbodi nent. However, corner recesses corresponding to recesses 60-63
are provi ded to begradrigig/ef iRigurenplnicompmi seshaoa xipl8 T ivfgsa 8leyvidle to be
cooled. Otherwi se the enbodi nent of Figure 3 is constructed in exactly the
same way as the erysti&@mand ®@n dovenlistaple Riing &6 arehd 2. It will be
appreciated that the invention is not restricted to the particular,
enbodi ment s dilt| SleFumfareuka kasRasrs direkaod ifkec f1dtsh$ 3and Brdieat i ons
can be made w thout departing fromthe scope of the _ .
motor 84 projects through a central opening of the
protective grating up to end plane 78. An annular
recess corresponding to the recess 48 in the
embodiment of Figure 1 and 2 is not provided in the
10 rotor of this embodihent. However, corner recesses
corresponding to recesses 60-63 are provided to be
received in an opening in a housing 87 of a device to
be cooled. Otherwise the embodiment of Figure 3 is
constructed in exactly the samée way as the embodiment
15 according to Figures 1 and 2.
- It will be appreciated that the invention is not
restricted to the particular embodiments disclosed
W/ ‘above but that aumerous modifications and variations
can be made without departing from the scope of the

~20 invention as defined in the following claims.

25 .



20. invention as defined in the Tortowng—claims. 25 .12- CLAIMS 1.. A

fan having a tubul ar housingJﬂW' es on each side in a respective
end plane perpendicular to t ”H H”"M &M t he tubul ar housing ard -

whose 05 axial length is small*er €t han

|| est internal radius thereof:

arnl el ectrical drive notor coaxially conpltetely nounted within the tubular

housi ng; spokes fixing the stator of the drive notor to the tubular housing

extending conpletely within the tubul aj, 10 housing at one end thereof along

the associated end plane; a ring.of blades fixed to the notor rotor and

extending conpletely within the tubwerIM®USIi ng in an annul ar fl ow channel

and a protective grating at the other end of the tubul ar housing and

ext endi ng allang 25 fiare hessiogg ad etdilmnkhp | leowes i nghewtei ch (tearmpimates | ve,

grating extends within the tubular housing and has an opening coaxial to

t he tubul ar dmowsichy sdide itre raei re spectiidvenfendhep ke penpendimuliaact s into

sai d openin%hxz. A fan as clainmed in Caim1l, wherein the 20 protective
i €

grating is

semtral @xisrohdihs fpbier hoyssing andyathase f or med

bet ween t he protective grating inner edge defining the opening and the

drive

10

15

20

25

r axial length” is smaller than the smallest internal
radius thereof; an electrical drive motor coaxially
completely mounted within the tubular housing; spokes
fixing the stator of the drive motor to the tubulat
housing extending completely within the tubular
housing at one end théfeof.along;the associated end
plane; a ring of blades fixed to the motor rotor and
extending completely within the tubular housing in an
annular flow channel; and a protective grating at the
other end of the tubuiar housing and extending along
the aséociated end plane, wherein the protective:
grating extends within the tubular housing and has an
opening coaxial to the tubular housing and wherein an
end of the dr;ve motor projects into said opehing. \UJ
2. A fan as claimed in Claim 1, wherein the
protective grating is fixed to the tubular housing and
a tolerance gép is formed between the protective
grating inner edge defining the opening and the drive
motor.

3. A fan as claimed in Claim 2, wherein the drive

motor is an external rotor motor and an end of the

i

~



~

3. .- Afan as claimed in daim2, wherein the | et or is an externa

r ot.or nntfﬁ and an end of the - 13 r projects into said
opéni ng. A fan as clained in dai r"ﬂ'”mmiﬂﬂgﬁlg rotor end - .
term nates along the associ ated end pl ahe.c 5t =« anas clained in any one
of the pteceding 05 claims, wherein the opening in the protective grating
Is defined by a stable ring of said grating. 6. A fan as clained in Caim
5, wherein said stable ring is located i n~abh3annul ar peripheral recess of

the rotor with a toleran _gag t herebet ween. 10 7. A fan as clained in
any one of the pr8¥EBFRY! cFara%, PrRdscks 1RkO:88id PPERIRING conprises a

spoke part and a gratipg.part placed agai ns ne_anot her wth, their
radial |y inner ma?rs c nfgﬁuﬁﬁsf abT?ghgﬁ;ciﬂ spokEhersin8aid) a casting
conprising a part] 5 n | af,. housing. wth the spokes

i nt egr al theremﬁt%ggﬂé ﬁ#?hgépﬂgﬁaﬁpin%ggﬁ%a§P€|y€%°$h%€?€bﬁ? PR ng
axi s and held by ghe sgokgs ggueiéﬁgeahfndgﬁ%eogptgf e &8 al ong

t he associated end plane wthin the tubular housing, and the gratlng part
bei ng 20 a cagti ng149mR! | Shéfe fn Pekd | Sheh EAY! fn Ofnd 6&@6’+We L{ygy Wi th
the protective grating fntegral thereﬁ%thfﬂ%. A fgﬁras claimed 1 n any one
of the preceding is defined by a stable ring of said grating.

6. A fan as claimed in Claim 5, wherein said stable
"ring is. located in an annular peripheral recess of the
- ..7.-. rotor with a tolerant gap therebetween,
10 7. A fan as claimed in any one of the preceding
claims, wherein the tubular housing comprises a spoke
-part and a grating part piaced against one another
with their radially inner walls contiguously aligned:;
the spoke part being a casting comprising a partial
15 length of the tubular housing with the spokes integral
. therewith and with a hub flange coaxial to the tubular
housing axis and held by the spokes mounting the drive
s . motor and extending aiong the associated end plane
within the tubhlar housing, and the grating part being
: 20 a casting comprising a partial length of the tubular
houéing with the protective grating_integral-
therewith.
8. | A fan as claimed in any one of the preceding
claims,gwherein'on_the protective grating-side end of
+25 the tubular housing, is provided a flange with a

square outer contour, which extends within the axial



clainms, wherein on the protective grating-side end of 25 the tubul ar

‘housing, is provided a flange W IH er contour. which ext&nds ;
wi thin the axial - 14 - | enmm mlwmm‘m)mm]r housi ng and in the™: ¥
narrowest regi on'between adjacent flahge' cdrnédrs is not significantly. '

t hi cker than the material thickhess of the tubular housing. 05 9. A fan
as clainmed in Caim8, wherein support webs for the flange corners are,
external |y nounted on tubul ar housing, =ext4errd in the angul ar regi on between
a respective flange corner and the tubul ar housing and are shaped onto both
the flange cor Aengthdofh&heyfuibarl ax0-hemgsingg.antD.inA then nasroweisted i n any
one of the preceding clains, wherein the protective:grating conprises
grating bars. ¥¢gimnf hgtyeepn adjagenty ElangelTornessecils o9td 15 grating
bars subtend a cros%Lng aggle of 20 to 160[err] to the edges of the bl ades
facing sai d gr 3tPRyEASARELY, thicker than the.materdadi thigksess @fm 11,

wherein the proiective.grating.conprises a plurality of annular grating
bars, coaxi al ?%ethggP&gﬁthu%dﬂgrng 20 axis, and a plurality of radia

O 2 hag D2bs hgeo! RIeRR de? MldiRea3n° 1B 1R HSule e 1 808 hor t webs' 2 20
for the flange corners are éxternally mounted on
tubular housing, extend in the angular region between
a respeCtive_flange corner and the tubular housing and :

are shaped onto both the flange corner and the tubular N

10 housing.

10. A fan as claimed in any one of ‘the preceding
claims, wherein the pfotective grating comprises
grating bars.

'11. A fan as claimed in Claim 10, wherein said

15 grating bars subtend a crossing angle of 20 to 160° to

the edges of the blades facing said grating bars.

12. A fan as claimed in Claim 10 or Claim 11, wherein
-the protective gréting comprises a plurality of U
annular grating bars, coaxial to the tubular housing

20 ‘axis, and a plurality of radial grating bars crossing

said annular bars in spoke-like manner.

13. A fan as claimed in any one of the preceding
claims, wherein the tubular housing has a radially
outwardly extending flange at its protective grating-

25 side end and one or more recesses are provided in the

outer face of said flange to receive an annular area



c1aigs, wherein the tubul ar hou5|ng has a r adi rdly extending
flange & its protective grating- 255 ﬁ mﬁa nore. recesses are
pfovidedw in the outer face of said fl n annul ar area -
15 - of a wal | - of a device to be cool ed by the fan, whieh annul ar area
surrounds an opening in which the protective grating is to be aligned. 14.
A fan as clainmed in Caim1l and substanti ald ysas- 05 herei nbefore descri bed
with reference to and as shown in Figures 1 and 2. 15. A fan as clained in
Claim 1 and subst awifi & walds dfereeidewefo® atod dwec radededvbyh thef diaenc eshtiehand
as shown in Figure 3. 10 15 20 25

annular area surrounds an opening in which the

protective grating is to be aligned.

14. A fan as claimed in Claim 1 and substantially as

05 hereinbefore described with reference to and as shown

in Figures 1 and 2.

15, A fan as claimed in Claim 1 and substantially as

hereinbefore described with reference to and as shown

in Figure 3.
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