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ebm-papst Mulfingen GmbH & Co. KG, Bachmizhle 2, 74673 Mulfingen
"Electric motor" 5 The present invention relates to an electric motor with
a stator with a wiring device for stator windings, with control electronics
arranged in an electronics housing and a connecting device, which is
arranged in the 10 region of the electronics housing, for external
connecting lines. In addition, the invention also relates to specific

igg idual components(as "ieRiaceRernarte) Haanarssndest) ofthe73
electric motor which are essential to the invention. Such an electric motor
H4eStREES: for example, in DE 103 13 274 Al and the corresponding EP

1419 568 Bl. 20 In this case the motor is specifically one which has a

siybsiantialy clpsed-er encapsulated motor housing having a high level of
IP protection in accordance with DIN/IEC EN 60034-part 5, comprising a
stator and an external rotor, which surrounds the stator from one 25 side
Shparb ok a nGtok HEESIAYIR tRETGHTEST & Pof arkt-&f Bhjdiiflg ©0F W18
elecironies-hausing aswa ftliher partiokthéanoteor Avasingiorithedside with
axially opposite the. externabiofor, which:slectionicshousing: cantaipsising
Sonitrof electronics. The motor housing is designed so 30 as to ge in. the
abdtaftial fEBSST SFEncAS&Ed, aff ﬁtc??oml Sn ahnutar gap reduire
feethedatatioi betteen thkexterral rotor dreltheratioinihg housrg=rnal

rgg-&?ﬂecting lines.

Tn addition, the invention also relates to specific
individual components (as *replacement parts or
accessories”) of the electric motor which are essential

0 the invention.

cuch an electric motor is described, for example, in
DE 103 13 274 Al and the corresponding EP 1 419 563 Bl.
Tn thig case the motor is specifically one which has a
substantially closed oxr encapsulated motor housing
having a high level of IP protection in accordance with
DIN/IEC EN &0034-part 5, comprising a stator and an
external rotor, which surrounds the stator from one
side as part of a motor housing in the form of a pot,
and an adjoining electronics housing as a further part
of the motor housing on the side axially opposite the
external rotor, which electronics housing contains
control electronics. The motor housing is designed so
as to be substantially closed or encapsulated, apart
from an annular gap reguired for the rotation between
the external rotor and the adjoining housing region,
thie annular gap being sealed off against the ingress
of moisture and other contaminants via a rotary seal,
generally in the form of a labyrinth seal. With the
known motor, the electronics housing has an opening for
electrical connection purposes, it being possible for

this opening to be closed in a gealtight manner by



this annular gap being sealed off against the ingress of moisture and

other contaminants via a rotary seal, 35 generally in the form of a labyrinth

seal. With the known motor, the electronics housing has an opening for

electrical connection purposes, it betng possible for this opening to be

closed in a sealtight manner by - 2 means of a connecting plug-type
meangondector el is monneécted Yoeextermalcdonmectinginess Withinghesd  to

extel@etronics housing, carresponding-@pposing,sontagis-are arangeddnihe,,
region of the housin oper%igg as the connectin% dgvice The cited

corE % likatiohs @6 Siot discidees aﬁyth‘?ﬁge abouft tie nat“lfire1:C)F1‘6’ther fifterhalcs the
hous efectricaln connections betweert the opposing contactstefttheubdnnattings do

not Gg\iceand the-controlglectronics and between the.coniral glectronics s a1

and the stator or the wiring device thereof. However, with such known .
ConneiGtSTETit Pk it Now AfaYs Be thi cas  thatTixedy conRected, ™ "<
the particular sbidered linesdravébeerepravidedfor adlintdraal convectioms. the

statd this tegard, reference.is als@ made in supplementary fashion to the
publication which was cited and whose contents were acknowledged in

EP 1 419 586 B1:Ziehl-Abegg's company brochure "The Intelligent Drive",
HoweFee; FlyenpEaQL/AR, With, the E¢.mofor depicted therein, said. interal ling,

cannections can clearly be identified. Althou%h such motors corresngond to

that igfidevel S protection, *Ghder Uhfavorabis bparatg tonditons =

S

provddep drevenlmoistaraseancneverthelass-enter the motor housing, to be
precise primarily through the unavoidable annular gap between the

1 e§4emalrotor ang the.acjoining housina realon, Onee MOISUIENAS, «; vae
entered here, it'can propagate within the motor and result in damage.

publication which was cited and whose contents were acknowledged in

EP 1 41% 586 Bl:7Ziehl-Abegyg's company Dbrochure "The Intelligent

Drive™, EC-Flyer p65-01/92. With the EC motor deplcted therein, sald

internal line connections can clearly be identified.

Although such motcrs correspond to a high level of IP protection,
under unfavorable operating conditions damp or even molsture can
nevertheless enter the motor housing, to be precise primarily
through the unavoldable annular gap betwsen the external rotor and
the adjoining housing region. Cnce moisture has entered here, 1t can

propagate within the motor and result in damage.

In accordance with a first aspect of the present invention, there
iz provided electric external rotor motor comprising an
encapsulated motor housing with a high level of IP-protection in
accordance with DIN/IEC EN 60034-5, and further comprising a
stator with a wiring device for its stator windings, an external
rotor surrounding the stator from one side as a part of the motor
housing in the form like a pot, an electronics housing adjoining
the stator on its side axially opposite the externa. rotor as a
further part of the motor housing, with control electronics
arranged in said electronics housing, and further a connecting

device for external connecting lines being arranged in the region



In accordance with a first aspect of the present invention, there is
provided electric external rotor motor comprising an encapsulated motor
housing with a high level of IP-protection in accordance with DIN/IEC EN
60034-5, and further comprising a stator with a wiring device for its stator
windings, an external rotor surrounding the stator from one side as a part
of the motor housing in the form like a pot, an electronics housing
of tddjoirihgcthestater drrits Side axialy appesitedhie externad toterlas af the
= 1ecfurthenpart ofithe.motar hgusing. with control electronics arranged ip said, .

electronics housing, and further a connecting device for external
con Lt:8r"ineecJ[?lijzjtli‘ﬁrﬁa%l6&n6‘?ffran]@;ed:fhethé? t&lioR 2aFofthe slettroRfeaections,
saldhpusing, charactenizedinrthap all of the celgctricalconnettions hetaeeronics

mhs&%connecmﬂdevgce and.the centrol elgctronics are inthe formet . 4

plug-type connections, said plug-type connéctions pass through a wall of
Comﬁ% STEEFEHICS S GTSIRG 1A StiehPa T that théy: afé seafed ofCBARFT110
contgonnedting device comprising arsuhcarrier, whieh beafis cenneecting:1 ements
of cHANtActs farthe extemnal conneciing lines and contagt elements of the — .,

plug-type connections toward the control electronics, the subcarrier
SUSCREGIRT. e Fgion bf Ebftact pasBage opeRirE-of e il GTaReings of
the eleciranics heusing;seals fer bearngdn sealing fashionr againstithewall ing

hlrbﬁeglg s.surrounding tge passage. 9 enlngs whgrebgthe subcarrier is
Fas in the fég]rn% of a box with a Iower side avmg t e'contact elémen?s and the” -

oPersBafy arfth 8RS Bppbsite HPRARIG With & pefiphéfat opehthgrimaantbbeing-h 2

loweinseried frommrihe outsidednto-adsmatehipgdeceptaele of the elegtronies,s  an
housin Embodlmgpts of the eserlt mventlon seek toI%owde an electric

opposITE Spenl Cerip ning rim @.ng znserted

from the outside inte a matching receptacle of the electronics

housing.

Embodiments of the present invention seek to provide an electric
moetor of the mentionad type which enables simplified manufacturs ano
assembly and in particular also ensures further improved protection

against damp.



motor of the mentioned type which enables simplified manufacture and
assembly and in particular also ensures further improved protection
against damp. - 3 In this regard, the embodiments of the present
invention provides that all of the inteenal electrical connections between
the connecting device and the control electronics and/or between the
control electronics and the stator wiring arrangement are strictly in the

In fofm offlagstypereonnections,whichfareraligmectwith tespect to: theipvides

thatPlUgrin ang detachment direetion, preferably corresponding tg.amotor ...

axis or axially parallel thereto. This configuration according to the )
connfderitor Sighificatitly siiplifics thée*assembhy b the M6r by Rirte St tHée
contecampanantsdor the electrical scennectian: only needingitebe plugged:-:ictly

in togethgt, In @Fitigﬂumﬁ%vae@&%&%@gﬂﬁeve%@% CYeD INAN ey yich

assembled state of the motor, i.e. when it has been installed fixedin
respseSitidibat BGsE lokatiBn Via e stat6F AANER 1t ispossbieto opert fife 201y
corxi&@psimgiqgioi@y,_a sﬂmpb&b;&m&thdasaw&rgit_zhel@Iepgmm&mom&i@gmﬁh thenis
conf%%ﬁ%&i%l@%&%%‘%&i@&%% screw,eonnectigns hetween Ihe eleglionies, . .

ousing apd the stator flange have been detached). As @ resur?, the

assegleefréhics Cafberdistiantied-Sintply-afid GIERRFERE dlS6 reptaced = for cal
comﬁme i@n@hexmgmﬁge afgrnamte;na@ge&vowlﬁgé\t&ﬁherzady@@iage@m{s the
aav=genfiguration.of ine empodiments of the, present inuentionfrstly provides.
ot att e'pslug-type connections %etvyeen the connecting device and the '
1.2.congdl efedtioniBs Pass tirdukt & wafoftheefddtroRics hGusing incsigéh on
via awaysthaldtheylaig;sealed off. Secandly, the plugrtype capnegtiong.alsery,

. betwgen wieth%g:%%%eleq r%nlc%gng the statorgovl\lnsrln% ar‘,@ggement pass

. Th trol
*"hrough a separatlnggwaT of the Stator ﬁgﬁge i SUC a way tharf?hef/oélrero

electronics {once screw connections between the electronics housing
and the stator flangse have been detached). Az a result, the
electronics can be dismantled simply and guickly and also replaced,

for example for the purpose of maintenance work.

A further advantagsous configuration of the embodiments of the
present invention filrstly provides that the plug-type connections
between the connecting device and the control electronics pass through
a wall of the electronics housing in such a way that they are sealed
off. Secondly, the plug-type connections also between the
contrel electronics and the stator wiring arrangement pass through a
separating wall of the stator flange in such a way that they are
sealed off. These internal seals effectively avold a situatlon in
which, in the case of the ingress of meisture at any point of the
motor, in particular via the annular gap in the reglon between the
rotor and the housing, this moisture 1s capable of propagating

further within the motor, because in practice barriers



sealed off. These internal seals effectively avoid a situation in which, in

the case of the ingress of moisture at any point of the motor, in particular

via the annular gap in the region between the rotor and the housing, this

moisture is capable of propagating-further within the motor, because in

practice barriers - 4 are formed within the motor, and contact parts of the
are plugrtypewtonnections acconding o thesinventionzareseach passed ug-type

conrWOUGN said barriers insuch.a way that fhey are.sealed off, Further,in, ., .

. embodiments of the invention, the connecting device has a subcarrier,
saldyRicH beafs tonfecling chintactfortheYeternadl® 8bRnettifg lines and
contact elements of the plug-type connections toward the control

FurtBSEIrQNIcs, Ihe sybcarriey haying, 1n,lhe region of cONIACt PASSANS: oo 14

openings of the wall of the electronics housing, seals for bearing in
2 S3eaftg fashioBgainstite Walf i Fegions stirfutiding B9 passagerternal
conrRREnNgslinan advantageous coafiguration, inrthis.casedhe:-subeagrier iss

codDIE 01,0 .00, with g Jower side haying the sontact clementsand the,
seals and an opposite opening with a periphéral opening fim and has

of  pesndAsertetr I this EASBIFEM the outsile Tito’a nidtching reGeftacte vt cs

noudhggelegtgnicsousing.- Thus, ithe stlbcaryierferms adyperetterminal iy in
X, whose oggning can be closed by an external caver. This cover at the

.bo
regions' = surropndl the ~ passa enings, in | an . adyan{ageous

“’same time aI]so C?OCHSGS ﬁ’lG recepta%@Ie o?%he &%CU’OHICS housmg %y ka ¢
conféAgeRihgloverthid éntire Fegibhtofsthersubdariet anidibelyy Serawed a box
wi clieectlydorthe: glecteoniss housing.dn extemnalholding: regions. Reeferably,an

the cover is then SLiletantla|,| _flusq in the , outer, contocyr of thg electronics
Oppq%lte.o %3183 Wit a. perl neﬁa . O EHln . rim 8n ﬁas ?Fn nserted
ousm(jj, (0] precise I particular in ousing ena wa Whi€h'is

in perpendiculaftothéhmototakis, into a matching receptacle of the
elactronics housing. Thus, the subcarrier forms a type of terminal
box, whose opening can be closed by an external cover. This cover at
the same time also closes the receptacle of the electronics housing
by it engaging over the entire region of the subcarrier and being
screwed directly to the electronics housing in external holding
regions. Preferably, the cover 1s then substantially flush in the
outer contour of the electronics housing, to be precise in
particular in a housing end wall which 1s perpendicular to the

motor axis.

In a further advantageous configuration, the connecting device or the
subcarrier can have modular connecting modules which can
opticnally be fitted. These connecting modules can be in the form
0of a power module for connecting voltage supply lines, in the form of
a controcl module for connecting external control lines and/or in the
form of a relay medule 1n particular with safety switching

functions.
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In a further advantageous configuration, the connecting device or the
subcarrier can have modular connecting modules which can optionally be
fitted. These connecting modules can be in the form of a power module
for connecting voltage supply lines; irbthe form of a control module for
connecting external control 'lines and/or in the form of a relay module in
particular with safety switching functions. 5 Further configurations and
particular aspects of the invention will be explained in still greater detail in

the.subsequent deserintion. AThe.Javeption-willho explalgecipmare  cre
letail with reference to a preferred exemplary embodiment of a moto’rL .
SERGRARETB 16 hveRtor TBSTEE D o diebing IR WhIGH: 10Tgre 112
shoews: alpesspective @xplodieotfigstration of a motor according to the
invention, but without an external rotor, 15 figure 2 shows a perspective

view of the assembled, motor shown in figure 1 with the external_ rator, _.
M d 1 ] . h
b&%ltﬁﬁﬁ@%ﬁﬁﬁer%ﬁ% irthe eéxéor?naé%%}lﬁgi region, 20 figure %%%%Wg "

fuether perspective iewshafgreethatai Hgare PXvit A paridiexploda 2
ilusteation, of- gssential compenent parisat aceonrisding tdeviced 25 figutgie

4 shows a perspective sectional view of an
draﬁggg,plgpw%lgh:

figure 1 shows a perspective exploded illustration of
a motor according to the invention, but

without an extermnal rotor,

figure 2 shows & perspective view of the assembled
motor shown in figure 1 with the external
rotor, but without an upper cover in the

connecting region,

figure 3 shows a further perspective view sgimilar to
that in figure 2 with a partial exploded
illustration of essential component parts of

a connecting device,

figure 4 shows a perspective sectional view of an
electronics assembly in a sectional plane
TV-IV in accordance with figure 2 which is

parallel to the motor axis,

figure 5 shows a further sectional view sgimilar to
that in Ffigure 4, but in the secticnal plane

v-v from figure 2,

figure 6 shows a perspective exploded illustration of

component parts of the connecting device,

figure 7 shows the assembled parts shown 1n figure &

in a perspective view of a lower side, and
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electronics assembly in a sectional plane IV-IV in accordance with figure
2 which is parallel to the motor axis, 30 figure 5 shows a further sectional
view similar to that in figure 4, but in the sectional plane V-V from figure
2, figure 6 shows a perspective exploded.illustration of 35 component
parts of the connecting device, figure 7 shows the assembled parts
shown in figure 6 in a perspective view of a lower side, and 6 figure 8
shows a detail perspective view of a connection region of the stator or its
wiring device in a state in which it is not yet 5 assembled. Identical parts

haveWiRays bEER Brovided wif i Same FERP&S e Kinbolsf'the °F 2
various figuresdnrthe cdrawing: &t ¢his eéasone asy descriptionicfa part ing

10 with referengeto a-spegificfigurejpdhe;drawing also ;applies ta.gthery ¢
figures in which the‘%ﬁ% can likewise be seen with the corresponding

reference symﬁgﬁﬁﬁ “&mbodiment illustrated, an electric motor 1 15

according to the invention is in the form of a collector-less, electronically
conunutated DEaexternah et Tetps, Whieh ispnparteuaropetatete same
using_mains voltage. The electric motor : ncapsul motor .,
h%%lg%%eél stich ﬁét“ ﬁosgﬁsfielsna hi%ﬁ%evé%%% ?‘ngr%c%%%% I the
AeEBHMEe WRTEC-BOE34236  exarfphé |pi§gcription of a part

with reference to a specific figure in the drawing also
applies to other figures in which the part can likewise

be seen with the corresponding reference symbol.

In the embodiment 1i1llustrated, an electric motor 1
according to the invention 1is in the form of a
collector-less, electronically commutated DC external
rotor motor, which is in particular operated using
mains voltage. The electric motor 1 has an encapsulated
motor housing 2 such that it satisfies a high level of
IP protection 1in accordance with IEC 60034-5, for
example IP 54,

As can be sgeen from figures 1 to 3, the slectric motor
1 comprises a stator 4 (see in this regard also figure
8) and an external rotor 6§, which surrounds the stator
4 from one side as part of the motor housing 2 in the
form of a pot. This external rotor 6 is only
illustrated in figures 2 and 3, but not in figures 1
and &. On that side of the stator 4 which is axially
opposite the external rotor 6, there is an adjoining
electronics housing 8 as a further part of the motor
housing 2, with control electronics 10, which are
required for the o¢peration of the electric motor 1,
being accommodated in said electronics housing 8. These
control electronics 10 are substantially arranged on a
printed circuit board 12 (figure 1). The electronics
housing 8 1 in the form of a pot 1in corder to

accommodate the control electronics 10. In this case,
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As can be seen from figures 1 to 3, the electric motor 1 comprises a
stator 4 (see in this regard also figure 25 8) and an external rotor 6, which
surrounds the stator 4 from one side as part of the motor housing 2 in the
form of a pot. This external rotor 6 is only_ illustrated in figures 2 and 3, but
not in figures 1 and 8. On that side of the stator 4 which is axially 30
opposite the external rotor 6, there is an adjoining electronics housing 8

aéf?er”Qfé(?@?&H'&% matar, Doysing 2, with capirgl.elegtranics 10, whigh, .,

are required for the operation of the electric. motor 1, being

abeSHTodated TS Blett dRfts Hoising & 1 HeSE 35 toritfol Bfédronics™d
19=are substahtiahyrarrargedoe at printed cieuif board &2 (fgure d)ynFhéor

elachonics: HauseL8 is iy thedformeof arpot ingrderdo aseammedatethe o
co trokelecjroqig:g, 10 _Ig_tbis 8‘3?:&’:17 thg_ _ej(:eccqunig_s ho¥§in J8ismade
from & higﬁ@o%uet’rrenaﬁi/ CondUctive Matefiar, in particular metal, and as a
r&sUitcat thesanfotirmBdiso-fePms bEreat SHilcr TRBSE BEMpohaAaFars 1Y
of the eentml elecironias 30 Sawhich produce heafduring qperationsThesel s

C?%?%PS”LE pafls bearagainst te elegronies fousing pternally I o ;s o5

good thermally conductive contact’(see in this regard figures 4 and 5). |

. ! n
abaifdh the Blecfcnice*h6GsiAg 8 AAS exttétnal céBling fibs TAeThgontrol
centeal-idalectronics 10domm, togeteetwith tivéirlelecieriics bbesingcaics

comman, gssembly {glgstronics.asaemply) of dbe MQIOEL. assembly) of

the motor 1.

As the bearing part, the electric motor 1 furthermore
has a stator flange 156, which is preferably formed
integrally with a bearing support tube 18. The stator 4
comprises a laminate stack 20 with stator windings (not
designated any further), the stator 4 having been
pressed with its laminate stack 20 ontoe the bearing
support tube 18. In this case, the bearing support tube
18 contains rotary bearings (not i1llustrated) for a
shaft (likewise not shown) of the external rotor 6. The
external rotor & 1s thus mounted rotatably about a
motor axis 22. The stator 4 ig therefore fastened on

the stator flange 16 via the bearing support tube 18.

In addition, the electronics housgsing 8 ig also fastened
with a peripheral opening rim 24 on the stator flange
16, with a seal (not i1llustrated in the drawing) being
arranged between the opening rim 24 and a peripheral,
preferably groove-like sealing face 26 of the stator
flange 16. As a result, the control electronics 10 are
tightly encapsulated between the gtator flange 16 and

the electronics housing 8.

A gap (not shown in the drawing) formed between the
rotating external rotor 6 and the stator flange 16

(likewise forming part of the motor housing 2) 1is



wn

10

15

20

25

30

35

As the bearing part, the electric motor 1 furthermore 15 has a stator
flange 16, which is preferably formed integrally with a bearing support
tube 18. The stator 4 comprises a laminate stack 20 with stator windings
(not designated any further), the statog 4-having been pressed with its
laminate stack 20 onto the bearing 20 support tube 18. In this case, the
bearing support tube 18 contains rotary bearings (not illustrated) for a

shaff(likewisesnot shqwn)-of %GXR%B%QQEPV @ffThﬁo%t@{ﬁ% rofor 648 her
thus mounted rotat%bé)é abo*tla motor axis 22. The stator 4 is therefore

f5StBnEN b o the 8t fi& §e 1BVISHE be%?’iﬁg éaupﬁéf% Efb% 8. qREaTY
aglgitibn, tie electronits hoasing Sisasc fastaredi with sogeripherllyrinth
opening rim 24 on the stator flange 16, with a seal (not illustrated in the
drawing) being 30 arranged between the opening rim 24 and a peripheral,
preferably groove-like sealing face 26 of the stator flange 16. As a result,

tA&Bontot BRGrdNIcBAD afe HGHth EhcaFSti&Rd BEtwESH the Satgitator
flahge ikbgand( theeelédizanties hdusings8. B, A gap énotshawy irdthei ce 28

drawing) formed betweenthe, potajingiextesnal 1glor.g and; thgﬂ%@dged in
flange 16 (likewise forming_part of the motor housing 2) is 8 sealed off
agamst i Myréss GFméiatire Jo?%tt‘f@rn@&ﬁignﬁ}?ﬁﬁ%s from™thie SUtSi8 id -

acsuitabte rotey weatl wiichtisaviparticularsn theddrmiofha |abyrirthisedlly
wiring the stator windings and for the electrical
connection to the control electronics 10. In addition,
the switching disk 30 preferably bears at least one so-
called temperature controller {not shown in the
drawing), which can be formed, for example, by an NTC

element.

In addition, a connecting device 32 for external
connecting lines (not illustrated) is provided in the

region of the electronics housing 8.

Within the electric motor 1, firstly the connecting
device 32 now needs to be electrically connected to the
control electronics 16, and secondly the control
electronics 10 also need to be electrically connected

to the stator 4 or its wiring device 28.

The invention now provides that all of the electrical
connectionsg between the comnecting device 32 and the
control electronics 10, additionally or alternatively
also all of the electrical connections between the
control electronics 10 and the stator wiring device 28
are in the form of vlug-type connections 34.
Preferably, all of the plug-type connections 34 are
aligned, with respect to their plug-in and detachment
direction, corresponding to the motor axis 22 or
axially parallel theretc. As a result, all of the
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5 The stator 4 has a wiring device 28 for its stator windings (see figures 1
and 8), this wiring device 28 comprising a switching disk 30, which is
arranged in the region of an end-side winding head of the stator 4, 10
covers the winding head and is used fer electrically wiring the stator
windings and for the electrical connection to the control electronics 10. In
addition, the switching disk 30 preferably bears at least one so- called

t%@ﬂﬁ%%@t@”ﬂ@ﬂ%’l@%%@c&m 3 the 5 awing), whigh.canbe 1 cpe

formed, faor example, by an NTC element. In addition, a connecting device
%ﬁ%xt%%ﬁaﬂcé&r?ﬁb %ﬂgﬁfﬁ%@ (ROEIGREEd) S ProidBa 7+ the* 20

region of the electronics housing 8. Within the electric motor 1, firstly the
coanegtingndedse 32 nowpeeds-toiRe-elestrically.cannectedig the it ig
control, eleqtromqﬁs 10, and segond fy th%control 25 eLectroguc% 10 also
eed 1 e eIectLrlcaIIy 7 Connected fo the Stafor 4 o s wiring evice
THERGERSHENodTEYRIeS thatBNbf thB®leEFiREF ebnrRef6is Bassen 10
thegannacting device Ba«anddhe <3¢ conitol eleciranies L0 radditionallywarn 1

aitg”l%"’ﬂ){ea'%‘i8@9%3}?1%'50%%9@5‘19{8*%“%5 between e, contal 0y

electronics 10 and the stator wiring device 28 are in the form of plug-type

cdhRectiBAd 34. Qfefferafﬂi}r LRePHRAIRg e chhnections 88 ar@%%*’lded
alignéd, withwespectto thelireplugenamdidetachmeat vdimsttionhe control

coirespending 40 the motoraxds 22 9o wiring device 28 that the

associated plug-type connecticng 34 pass through a

the

separating wall 38 of the sgtator flange 16 in such a
way that they are sealed off. In thils regard,
particular reference 1s made to figures 1 and 8.

In a specific aspect of the invention, the connecting
device 32 has a subcarrier 40, which firstly bears
connecting contactg (not designated in any more detadil)
for the external connecting lines and secondly contact
elements (likewise not specifically designated) of the
plug-type connections 34 toward the control electronics
10. In this case, the subcarrier 40 has, in the region
of contact passage openings of the wall 36 of the
electronics housing 8 ({see figures 4 and 5}, seals 42,
which each come to bear in sealing fashion against the
wall 36, in regions surrounding the passage openings.
In this way, the bushings of the plug-type connections
34 are sealed off.

In a preferred configuration, the subcarrier 40 is in
the form of a box or trough with a lower side 44 having
the contact elements and the seals 42 and an opposite
opening 46 with a peripheral opening rim £8. In this
regard, particular reference 1is made to the geparate
illustrations in figures 6 and 7. As shown in figures 1
to 5, this box-shaped subcarrier 40 1is inserted from

the outside into a receptacle 50 (which is matched in
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axially parallel thereto. As a result, all of the 9 components merely need
to be plugged together in the axial direction to form the electrical
connection. As can be seen in particular in figures 4 and 5, itis 5
provided with respect to the connectigns between the connecting device
32 and the control electronics 10 that the plug-type connections 34 pass
through a wall 36 of the electronics housing 8 in such a way that they are

sealegloff, Correspond Ixéﬂa%ispeqroaﬁ@egﬂ& with.respect ta:theous ing

conne tlons betweenstL troI eleﬁtronlis 10 and the stﬁltor wiring
OCIa

o%mcg th&HB 4 Blug ifype connectlonslflf3 passu’ﬂg”frtcr)ll}jgh8 can
deparstingadalv3g bf tie gafcﬁamﬁée 48YRBUEHE a WAy thartReyardigure
sealed,off.dn this regaed, 15 particular sgferense,is made tadiguresdandhe

8 I%a SPeCIfIC a ect Qf tﬂé nvegg%lk the g\gnglecun% de\nce 3§ehajs_ 2 1
carrlerfff) WhICh tL irstly bears connectlng contacts not 5e3|gnate

d?f?grﬁéfé d‘é?all)lf(‘f foPﬂ?éﬁéﬁférnéP@bnﬁ@ctﬁ@ﬁne@%ﬁ@e‘b{)nd‘w %nt&&ls
alementss(likewisemnohgpecifically designated) afdhe iplugitye 54, which

connections 34 toward the. cantiol electrgrics 1 10. Iy this-¢ase: dhe yousing

subcarrier 40 has, in the region of conta% .passa eop nin sof the wall

3 of Be Z%aﬁeéﬂ%%csﬂ%usﬁﬁﬁg (SE& figures™£ nd45) 542, Which™*S
eacheonie darinsedlingashion agaisstthaassll 36, inkegivagion of

stURdiRg theypassagesepenings ulbithis way thecbushings ©f thever 52
p%%quﬁycogfggtei%nstﬁé aé%ggglgglogg: 40 and secondly also the
receptacle 50 of the electronics housing 8 on the
ocutgide in sealing fashion by virtue of the fact that
the seal 56 of the subcarrier 40 1is posgsitiocned in
gezling fashion between the cover 52 and the sealing
weh 54 of the electronics housing 8. For this purpose,
the cover 52 engages over the entire subcarrier 40 and
is screwed directly to the electronics housing 8 in
external helding regions. Preferably, the cover 52 is
substantially flush in the outer contour of the
electronics housing 8, to be pregise in a housing end

wall 58 which is perpendicular to the motor axis 22.

In this case, it is particularly advantageous 1f the
subcarrier 40 and preferably also the cover 52 each
comprise an electrically insulating plastic. As a
result, good electrical insulation with respect to the
electronics housing 8 made from metal i1s ensured in the
region of the connecting device 32 and all of the live
contacts. In a further preferred configuration, in this
case the subcarrier 40 is in the form of a two-
component molded part, with it being made from a first,
dimensionally stable material and the seals 42 and 56
being integrally formed cohesively from a second, more

elastic material with a linear profile.



10

15

20

25

30

35

30 In a preferred configuration, the subcarrier 40 is in the form of a box or
trough with a lower side 44 having the contact elements and the seals 42
and an opposite opening 46 with a peripheral opening rim 48. In this 35
regard, particular reference is made t@ the-separate illustrations in figures

6 and 7. As shown in figures 1 to 5, this box-shaped subcarrier 40 is
inserted from the outside into a receptacle 50 (which is matched in 10

tenms of its. shapgrandssize) of the-eleatronics hgusing 8ihe regeptacle, o
50.0f the eheitrogéi}cs ous'i 1%8 fan be %Iosed with an eg%ern cover 52?11 1
as showtiin igure’ 18n*hi€case, ﬁ’isoprefcejpa%‘qu&%%ide that the 57¢"P+€
stbtaier @9 is behrubacle towkrd theoutside frthgegibhof its Opehiglng
rm 48and.epgages, withthisedent-hack opening dgn48, overasealing is
web.54, which _surrounds the receptacle 50 of the electronics.housing 8
argcic%%n Bz\gést be'seen in igﬁqr]leas j énpé%k.’ h this_ I13(5?(1:§s<§,éa f)é’ripnlergﬂ%aﬁrm
56tis ArrdRgERHaRe F8giBn 8F e SpernT§irirh B if SHEH T\WayPth&fthe 19
coverb? firstiy:elosésihe sdbcarsier40 andseesndly also theés yeceptacleis

50.9fhe elegtronics hausing8.gn the gutsidedn sealingsfashion by virtugy,
of the fact that 15 the seal 56 of the SLiléacarrle_r 40 is gf@ltloned n sealin

faStiGT betwéeh (hRover 52 dhtRe '§@8ting Svéb P& eldcttSricE ="
hemsimtr&l Fof this plirposée thestdver 52i@yagés overthe epfigociated,

siibeaiier 40 angs issserewsgddirestly tasthe elegtronigsReusing§iBn  the

associated sealing screw connection 64 1s sealed off
from the outside via a seal 6. In this regaxd,
particular reference is made to the sgection in figure
5.

In accordance with a further aspect of the invention,
the connecting device 32 or the subcarrier 40 may have
modular connecting modules which can opticnally be
fitted. As can be sgeen from figures 3 to &, these
connecting modules may be embodied as a power module 70
for connecting voltage supply lines, a control module
72 for connecting external ccontrol lineg and/or a relay
module 74 in particular with specific safety switching
functions. These modules firstly have the required
contact elements for connecting the lineg and secondly
also the required plug-type contact elements for the

plug-type connections 34.

In a further preferred configuration, as shown in
figure 1, a separate interference suppression assembly
75 is provided betwsen the connecting device 32, to be
precise in particular the power module 70 therecf, and
the control electronics 10, which interference
suppression assembly 75 is likewise electrically
connected on both sgsides wvia plug-type connections 34.
Thus, the comnecting device 32 isg connected to the

control electronics 10 partially indirectly wvia the
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20 external holding regions. Preferably, the cover 52 is substantially flush
in the outer contour of the electronics housing 8, to be precise in a
housing end wall 58 which is perpendicular to the motor axis 22. 25 In
this case, it is particularly advantageous it the subcarrier 40 and
preferably also the cover 52 each comprise an electrically insulating
plastic. As a result, good electrical insulation with respect to the

elegtronics hausing.8 made. fropmetal isensyregsin the, 39 r%%%%ﬂg? 75

connecting device 32 and all of the live contacts, In a further preferred

CORftGareion, in tHSCAR the%abcarrieF4G 55h & form of Htfr ference
comporent moldedpart MWitreit beinguradefronpa fitst,. diehsionally the

strbje matgdal and dhe sgals 42:and,86 35 beingdntegralnionped s these
coheswe%/] from a s%cond mare elastic materlal Wlth a unearcﬁ g{#e Ll he

The trough-shaped SGocidr 4o Beterably Kas: i a side Wa
PRYARECOF GHeRiHgEcE2 [or éﬁamBI@W@%Mﬁﬁa{ed) for inserting the

connecting lines (not illustrated). In this regard, reference is 5 made to

figures £,and 7 EaCQBBe”'%QﬁééﬂH}%for%&éﬁe@ﬁead%ﬂé‘o'eé‘&%%ol

used for screwing a sea mg screw connection 64 (see figures 1 to

S RRTEATSES fol SealiifoffdaBle DLRAMGS. "r‘ﬁélé‘@ctr‘%ﬁi&%uéﬁ)ﬁg gre
alsmhasrird, siderwail depeach 10logening 62 of thersubdamierf4d; arthese

assaciated, ;aligning:passageQpaning 66,8 whosgJegiop the ;asspriated o
spaling,screw gonnectign 53,3 sealed off  comprises a flange-like
carrier part 78 with plug-type contact elements 80 held
therein, the contact elementgs 80 passing through an
opening 81 o©f the sgeparating wall 38 of the sgtator
flange 16 (see 1n particular figure 1), and the carrier
part 78 covering the opening 8l and bearing against the
separating wall 38 wvia a peripheral seal, which
surrounds the opening 81, but is not illustrated in the
drawing. The carrier part 78 1s fastened on the
separating wall 38, in particular screwed. In this way,
these bushings are alsco sealed off in such a way that
the two areas which adjoin one ancother wvia the
separating wall 38 are separated from one another in

sealing fashion.

Similarly to the subcarrier 40, the carrier part 78
preferably also 1s made from an electrically insulating
plastic, in particular with a configuration as a two-
component molded part, the seal being integrally formed
cohesively from an elastic material with a linear

profile.

As can furthermore also bhe seen from figure 8, the
switching disk 30 bears appropriately shaped,
corresponding contact elements 82 for the purpose of

connecting the adaptor plug 76 in plug-tyvpe fashion.
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from the outside via a seal 68. In this regard, particular reference is made
to the section in figure 15 5. In accordance with a further aspect of the
invention, the connecting device 32 or the subcarrier 40 may have
modular connecting modules which can optionally be 20 fitted. As can be
seen from figures 3 to 6, these connecting modules may be embodied as
a power module 70 for connecting voltage supply lines, a control module

210 copnedting.external.cogirollings and/op adelay smedyle 744R ¢y ¢
p,artlculg_wn‘.h specific ?fet sw;tchmg 25 functions. These modules firstly

Hdve IHE Hquired™ orltitt et&thents for EsHnecting te fines and SEcoh bR~
also thegequirediplad-typercontact elepwaris for topggieype parts, in
connections34. 30dna furthernpreferted configuration: as:showndn figurene
. fsenagatelnterference suppression assambly Tais provided between, o
tﬁe connecting device §2r,%o é precise In particular the -power module
1o erdoieand TRE CONFHPEIEER6HIES 10SRARR iNterfererice 3% precise
suppeessiorrassemhbly isdikewistraléctricalyt €onadctedron bathesidesa .
via plug-type connections 34. Thus, the connecting device 32 is

connected to the control electronics 10 partially indirectly via the 12

inteFrererteRphPessicr asSEMibly 73° Thi A&l mbiy 75 tehtafgemP tary
coniverdtioral electricdllintetferanck supplessioratfitbedompopeht pastdso

Qwing fodhe design.apasenarate agsembly,an asangernentefithese-nin
the meaning of the invention. Furthermore, the
invention has until now also not been restricted to the
combination of features defined in the respective
independent claim, but can also be defined by any other
desired combination of the specific features of all
individual features disclosed overall. This means that,
in principle, wvirtually any individual feature of the
respective independent claim can be omitted or replaced
by at least one individual feature disclosed at another
point in the application. To this extent, the claims
should only  be understood as being a first draft of an

inventlion.



5 components parts on the printed circuit board 12 of the control
electronics 10 is not required. As far as the connections between the
control electronics 10 and the stator wiring device 28 are 10 concerned,
an adaptor plug 76 is provided for these electrical plug-type connections
34 as shown in figures 1 and 8. This,adaptor plug 76 comprises a
o1 fl%rége-like carrier part 78 with plug-type contact elements 80 held
==2fHéFein, the contact elements 80 passing through an 15 opening 81 of the
separating wall 38 of the stator flange 16 (see in particular figure 1), and
1. thescawrieri pad:78:coveringthe-opening 8Landhearing againstibgsy1ated
nor360aIangwal, 36.via aeipheral.sealwhich, suounds the onening 81, .
,tbutD|§ not illustrated in the 20 drawing. The carrier part /8 is Jfastene(él on .
" Hthe sapHiratifig wiilS8, in particular scteweto TR this Wiy, > tidse Basfiings =
wirarealsteséated 6ff in sith a waytthat thientWo areas whickadioinaone rotor
suranatheraga the: separating walk 33 aze separated from ope anotherdn 25 o
nou3S3IN0 fashian, Similatly 19 i suoatfey 40, e RIS, 4ousing
_preferably also is made from an electrically insulating plastic, in“particular
: . 3 =1 o IR
ad3ith d BonfigurativhCds 8%wé B0 SompoRéht MOldSPRaTE the 5BaI Beignal
rotiptegtallyforfned-reohesively from anelasticomatéralwith a linear profilercl
= LeAs G furtharmere-alsebesseen from figure &, the .35 switching disk3Q, -
congg%gggeggg?&@csglv shaped, corresponding contact glements 82 for e eq
in the region of the electronics housing, characterized in that
all of the electrical connectiocns between the connecting device
and the control electreonics are in the form of plug-type
connections , saild plug-type connections pass through a wall of
the electronics housing in such & manner that they are sealed
¢ff, sald connecting device comprising a subcarrier, which
bears connecting contacts for the external connecting lines and
contact elements of the plug~type connections toward the
control electronics, the subcarrier having, in the region of
contact passage  openings of the wall of the electronics
housing, seals for bearing in sealing fashion against the wall
in regions surrounding the passage openings, whereby the
subcarrier is in the form of a box with a lower side having the
contact elements and the seals and an opposite opening with a
peripheral opening rim and being inserted from the ocutside into

a matching receptacle of the electronics housing.

2. Electric external rotor motor according teo Claim 1,



connecting the adaptor plug 76 in plug-type fashion. 13 Finally, mention is
once again made of the fact that, in addition to the entire electric motor 1,
protection is also claimed for the essential component parts, in particular
the connecting subcarrier 40, the 5 electronics housing 8, the control
electronics 10 and the interference suppression assembly 75, to be
precise in each case in the described, preferred configuration. The
invention is not restricted tp the exemplary 10 embodiments.illustrated and
hejéscribed But also [}ﬁtc:lu%lle%%aﬁ Fer%ebjod?nl:lergi}ﬂsewﬁf? e Shme effectithiy ™
beFremedHing Githelinventibho Futtheérmford 1 the tiventior has ulrilhiew are
in alse rotheen resigetedto theneamhination of features defined in the
respective 15 independent claim, but can also be defined by any other
5 desir:(L-:-d combinﬁati_on of ghe specific featyres Qf all individual 1fea,ttures
* disclo§EG overal This meaRs that” Sh Principia - virirally any indvidual* #
chefeatiire of fife “respettivéindependeHPelahvrems becomitted of képlacedi20h
redpeatleast one individual featuye disclosed at apsthempeint in the rect ion,
cor2RRlcAtan, To this gxtent, the claims, shquld only be understoad as being
a first draft of an invention. Claims 1. Electric external rotor motor
comprising an encapsulated motor housing with a high level of
4. |P-protection irracedrdance With BINIEG BN B0084-5¢ anddfurthef Laim 2,
cheGompEising @ stator withr a widng.devicefos its-stater-windings; an.externale
coﬂ%&%ﬁ electronics and the stator wiring device pass through a
separating wall of a stator flange in such a way that they are

sealed off.



surrounding the stator from one side as a part of the motor housing in the
form like a pct, an electronics housing adjoining the stator on its side
axially opposite the external rotor as a further part of the motor housing,
with control electronics arranged in said electronics housing, and further a
connecting device for external conrigcting lines being arranged in the
region of the electronics housing, characterized in that all of the electrical
conpections betweenvthelconnectlng device and the control electronics

> are’in the fofm oFpligtype eonnactions © said piug-type contiections pass '
chapreligh aewall 'of tHeéletonieSaBustEinSuch’g nfafifer tiattRey @fé1ng
is sealethroffysaifl eepnecting:deviee comprising arsuhecastier,awhichtbeaksox -
sn:gannecting.contacts for the external cannecting lings and, coMtagt ;s wont
_elements of the plug-type connections towa%d she_ control qlgctronlgs, the

PacK hcRFiEFRaving it the fegioh 8f ‘dontad pssalé openings of the Wwall of
reqhpteleéonied dGsingesealsTorbelfigin Sealiny fashion-agast throion
of walk infegions sutroundingdhepassagesepenings, whereby the that the
covidbearrieris in the foun of.a box with & lower side-haying the, contact,  «pe

elements and the seals and an opposite opening with a peripheral ‘
T eSS ERING M and Beint insErEd froft the Batside intd & Miatéhing™ Se211ing

fasfeigaptacle of the electronics housing. 2. Electric external rotor motor
according to Claim 1, -14a- characterized in that either all of the electrical

6. conpeclions betwgen the conirol electropics and the Stalgr wiing device ;|
are in the form of plug-type connections. 3. Eleciric external rotor motor
chag&orfing o Claim 15672, chatacterizédin'that the plugiyisé connettBns®™

elegreraligriéd witteuiating plastic and in particular is in the form
of a2 multi-component molded part, the seals being integrally

formed cohesively from an elastic material.

7. Electric external rofor motor according to Claim 1,

characterized in that the box-shaped subcarrier



respect to their plug-in and detachment direction, corresponding to a

motor axis or axially parallel thereto. 4. Electric external rotor motor

according to one of Claim 2, characterized in that the plug-type

connections between the control electronics and the stator wiring device

pass through a separating wall of a:s§tator flange in such a way that they

are sealed off. -15- 5. Electric external rotor motor according to Claim 1,

. Characterized in that IFLhe receptacle of the electr%nlcsbhousm |s or.can be _

“Ulosed by an external Gover, preferably the Box: shaped sibcartigr~+ =Y ©f
Opeéﬁdﬁng%ltﬁ]&% (ﬁ%fﬂﬁﬁfrﬁﬁ?v\ﬂmélﬁ“s bent back outward, over a sealing

web, which surrounds the receptacle, of the electronics housing and has,

g. in the region. of the opening rim..a peripheral sealin such away that the
anSover | flrstlg Fé]:loses I;Ehe subcar t)er and secondI%/ also the receptacle of the
S ogIBctronics housing oh the OUtsTde ih seating fashion 6. Etettric 8xterrdl 2
Chygtstemotot docofding 6 Tl 1: chardctetizad irf tiatthe Subeatrieris the
=l amaderffom anuelectricallyiinsulating plastie and inparticy)ards inthe farm «q

pasoga%@ue#gﬁmonem mglded p@@ﬁ&%%sec%'é being mgg@ilyeipf%%ecm

coh sV from an elastlc material. 7. Electric external rotor motor

s S&ording Fo CI&i 1-"&n8racierized’in that Tie box-shaped subcarrier 16
has, in a side wall, at least one, preferably a plurality of openings for the

9. conmeetinglines: 8. Eleetric extesnal retamoter-aceerding te ClaimFim 1,

characterized in that the connecting device Thas modular

connecting modules which can optionally be fitted.

10. Electric external rotor motor according to Claim 1,
characterized in that a separate interference suppression
assembly 1s connected on both sides via plug-type connections

between the connecting device and the control electronics,

11. Electric external rotor motor according to Claim 2,
characterized in that an adaptor plug is provided for the plug-
type connections between the control eslectronics and the stator
wiring device, which adaptor plug comprises a flange-like
carrier part with contact elements held therein, the contact
elements passing through an opening of the separating wall of
the stator flange, and the carrier part being fastened on the
separating wall so as to bear against the separating wall in
particular via screw elements in such a way as to cover the

opening and via a peripheral seal surrounding the opening.



characterized in that the/each opening is in the form of a threaded hole

for screwing in a sealing screw connection, the electronics housing

having, for the/each opening, an associated passage opening, in whose

region the sealing screw connection is sealed off from the outside via a

seal. 9. Electric external rotor motot&dccording to Claim 1, characterized

in that the connecting device has modular connecting modules which can
12, Optionally e fitted. 19, Hectyig gxterpal rator motor according to.Claim 1, ;|

characterized in that a separate interference suppression assembfly IS
ChagGie&teton both sidé&viaPfig-typercdimedtions befwedfithe o
el econnecting device andrtherdorttolelestionfc sy 14 Electric axtethal rotom ©f
= nMotaraceprshng 40 flain2, ~characterdzed i that anadaptes RIUgys rormed
~orl2rovided far the %Iggéé%%% connections.between the control electronics

G evice, mﬁ'“lcﬁ“adaap'tor plug comprises a flange-like

an

and the Stator wiring
carrier part with contact elements held therein, the contact elements

13. passing throughean opening of the separating svallot! the stator flabgep 1.

cn-20d the cagier part being fasteped:on the. separating, wallso as to,beaning

a1 39ainst the separating wall in, particular via screw ea'%m%PJg?-'si uch away .
as to cover the openlﬁg and via a perlpﬁerar seal surrounding the

heagpening el 2 L L cttfic 'ekieihal t6tor mefor according fo EIairR A%, °ns to
theChatactetizeddnihat ke carrier part is made from an electrically

insulating plastic and is preferably in the form of a multi-component

molded part, the seal_ﬂbeing igte%rglly formed cohesigel froir:n an Cq_lastic \
14 maFeJr%Cf.tfé.cEle%ztiﬁg xiernal totor mIcr)lf)o“ro<':{:c:c:oarﬁfﬁogrtol im T, s -
characterized in that the contrcol electronics are substantially

arranged on & printed circuit board, which 1s positloned in a
plane aligned transversely, in particular perpendicular, with

regpect to the motor axis.

15.  Connecting subcarrier for an electric external rotor motor
according to o¢one of Claims 1 to 14, characterized by the

characterizing features of at least one cf Claims 1 to 9.

16. Electronics housing for an electric external rotor motor

{1) according to one of Claims 1 to 14.

17. Control electronics for an electric external rotor motor
according to one of Claims 1 to 14, characterized by electrical
plug-type connections for connection to a connecting device and

optionally to a stator wiring device.

18, Interference suppression assembly for an electric external

rotor motor according to one of Claims 1 to 14,
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characterized-in that the wiring device comprises a switching disk which

is arranged in the region of an end-side winding head of the stator and
bears electrical plug-type connections to the control electronics. 14.
Electric external rotor motor according to Claim characterized in that the
control electronics are substantialty farranged on a printed circuit board,
which is positioned in a plane aligned transversely, in particular
_Perpendicular, with respect to the motor axis. 15. Connecting subcarrier,
for an electric external r“ojtor Fnotor’accgrdlrrg fd Be of Claims Tto T4, -
nétvaracterizéd bythe charattefizitrffeaties 6F 4L astiolie of Tlaifsy 16
r@.-16. Electronies: howsing for an electric external rotor motor (1)

according to one of Claims 1 to 14. 17. Control electronics for an electric
external rotor motor according to one of Claims 1 to 14, characterized by
electrical plug-type connections for connection to a connecting device

and optionally to a stator wiring device. 18. Interference suppression
assembly for an electric external rotor motor according to one of Claims 1
to 14, -18- characterized by electrical plug-type connections for

connection firstly to a connecting device and secondly to control
electronics. Abstract The present invention relates to an electric motor
(1) with a stator (4) with a wiring device (28) for stator windings, with
control electronics (10) arranged in an



electronics housing (8) and a connecting device (32), which is arranged in
the region of the electronics housing (8), for external connecting lines. In
this case, all of the electrical connections between the connecting device
(32) and the control electronics (10) and/or between the control
electronics (10) and the stator wiring device (28) are in the form of
plug-type connections (34). Figure 1

Abstract

The present invention relates Lo an electric motor (1)
with a stator (4) with a wiring device {28) for stator
windings, with control electromics (10} arranged in an
electronics housing {8) and a connecting device (32)

which 1s arranged in the region of the electronics
housing (8), for external connecting lines. In this
case, all of the electrical connections between the
connecting device (32) and the control electronics (10)
and/or between the control electronics (10) and the
stator wiring device (28) ars in the form of plug-type

connections (34).

Figure 1



