- 1 - "Electric motor" 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 region of the electronics housing, for external connecting
lines. In additior_, the invention also relates to specific individual
components (as 'replacement parts pr_accessories") of the electric motor
which are essential to the invention. Such an electric motor is described,
for example, in DE 103 13 274 Al and the corresponding EP 1 419 568
E1l. In this case the motor is specifically one which has a substantially -
closed or encapsulated motor housing having a high level of IP protection
in accordance with DIN/IEC EN 60034-part 5, comprising a stator and an
extegnalkator Whichsurrounds 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- Wit &tettrohics Hogding Thtéins “CoritrolEl8EfronfcsT The mitor™
hoBsiagaEs Hesigied 30was Wwbelsibstantiaily elosedoremsapsidated; th
aparnfren) ap aanulangap reouited far the refatien betwernc thenexiernal

rotgr,andithe-adiaining-housing region, thissannular gap.being sealed.off
agaipst the ingress_of moi%[tjlérecand Other contaminants via a rotary se

generally in the form of a labyrinth seal. With the khown miotor- the >

eleCHONTES hbising fids an opening for electrical connection purposes, it
being possible for this opening to be closed in a sealtight manner by
In additcion, the invention alsc relates to specific
individual components {as *replacement parts or
accessories”}) of the electric motor which are essential

to the invention.

Such an electric motor i1s described, for example, in
DE 103 12 274 21 and the corresponding EP 1 419 568 B1.
In this case the motor ils specifically cne which has a
sukstantially <closed or encapsulated motor housing
having a high level of IP protection in accordance with
DIN/IZEC EN 60034d-part 5, comprising a stateor and an
external rotor, which surrounds the stater from one
side as part of a motor housing in the form of a pot,
and an adjoining electronics housing as a further par:t
0f the motor housing on the gide axially opposite the
external rotor, which electronics housing contains
contrel electronics. The motor housing is designed so
as to Dbe substantially closed or encapsulazed, apart
from an annular gap reguired for the rotation bhetwsen
the externmal rotor and the adjoining housing region,
thisg annular gap being sezled off against the ingress

ey

of meoisture and other contaminants via a rotary seal,
generally in the form of & labvrinth seal. With the
known motor, the electronics housing has an opening for
electrical connection purposes, 1t being possible for

this opening to be closed in a sealtight manner by



2 means of a connecting plug-type connector, which is connected to
external connecting lines. Within the electronics housing, corresponding
opposing contacts are arranged in the region of the housing opening as
the connecting device. The cited publications do not disclose anything
about the nature of the internal electrical connections between the
opposing contacts of the connectihgzde'vice and the control electronics
and between the control electronics and the stator or the wiring device
thereof. Hovxever with such, knowrimotors it has until now always peen
thé' ¢as8 that fixed(y connec“teg il particular solderec lifes have been
prévidedferall |ﬂférn@ﬂ”‘%%Pﬁ%f%ttloﬁ%mﬁ?ﬂﬁé?aé’gar&ﬁ‘@%ren}‘:e §85lso “e
made:irn supplemehtary Lfashionto the pubfication whick was cited ad-s
whose esentenis were acknowledged indEP 4:419:586 Bly Z@&Aﬁ@ggé%
EOQ}Pea”XA%m&BUE%« oThedpieligent fyive’,. EG-Flver peo:01/39. \é{ﬂh

C_motor depicted th ereln %ald mternal line connectlons %an cIearI

idetiiet HthGagir SaEN mBtsTE correSpoAd 1o hhighrlevel of IF’“"e
préteetion thdef RfE/OrabIRSoperatfingreonafticiis dampe of @vencts of
maistre canareverthetessienterthie mbtor dwousing, te becprecises and

primarily dhrough the wravoidableannulas gap betweendbgexternal koter
and the adg)lnlng%h%ulsel_gg(gaglon Once moisture has entered here, it can
propagate within the motor and result in damage. The present invention is
based on the object of providing an electric motor of the mentioned type
whichvestsabley S phfisa: Marfacie el assermbly dtid in now always
been the case that fixedly connected, in particular
soldered lines have been provided for all internal

connections

In this regard, reference i1g also made in supplementary
fashion to the publication which was cited and whose
contents were acknowledgad in EP 1 £19 586 Bl:
7iehl-Abegg’s company brochure *The Intelligsnt Drive”,
EC-Flver pb5-01/9%. With the EC motor depicted therein,

said internal line connections can ciearly be
identified.
Although such motors correspond to & high level of IP

protection, under unfaverable operating conditions damp
or even molsture can nevertheless enter the motor
housing, £ be precigse primarily through the
ynavoidable annular gap betwsen the external rotor and
the adjelining housing region. Once moisture has enteresd
here, 1t can propagate within the motor and result in

damage.

The present invention 1s based on the object of
providing an electric motor cof the mentioned type which
enakhles simplified manufacture and assembly and 1in
particular alsgo ensures Iurther improved protection

agalnst damp.



particular also ensures further improved protection against damp. 3 In
this regard, the invention provides that all of the internal electrical
connections between the connecting device and the control electronics
and/or between the control electronics and the stator wiring arrangement
are strictly the form of plug-type connections, which are aligned with
respect to their plug-in and detackmant direction, preferably
corresponding to a motor axis or axially parallel thereto. This
configuration according to the invention significantly simplifies the
assembly of the motor by virtue of the components for the electrical
cohfedtior olilfFRéeding fo bEVSiGHed tBgethersh addifionthect the
advantage:is athieveddthat, evensnanassemblettestatenef thermetori Hice.
whexiit bas been installed ixed in:pesitienratas usgdoeationviadis,statos
flange.. s possible f,,apen the, housing quickly, simply by withdrawing the

electronics housing with the confrol electronics (once screw connections
befivéenThE dlectonics hotsing 8 e stitof flahgehave Begn™* 0=
detdchedl). s a FEsUif the wledtronfts-Eart be-disantied sinigly-andand
quitkhrande=also Eptaced,dor examgleforihe purposeofmaaintenance=
wogk A further. advaniageous: configuration-af thejinveptiopfestly  wni e
g;‘?’é%% haL Ee?lgx'“%'é%%% &:E’HEGE%O”&%HWE%%% @ gomesling device,

the contro ctronics pass thrcougg a wall of the electronics housjng

in St wag Sthat they i sdaled off -8Bty the*pllgtype ©= =8€

CORRETHEI ARk 0 BEfwedT thel CottrolCéle ctfoes ahtothe stator MfAG§Y

arrangement pgsethrough@:separatingAdal obthe statordftange-ipsuchsa

waythatthey arec, =ven in an assembled state of the motor,
i.e. when it has been installed fixed in positicn at a
use location wia its stator flange, it ig possible to
opert the housing guickly, simply by withdrawing the
alectronics housing with the control electronics (once
screw connections between the electronics housing and
the stator flange have been detached). As a reagult, the
electronics can be dismantled simply and gquickly and
also replaced, for example for the purposse of

maintenance work.

A further advantageous configuration of the invention
firstly provides that the plug-tvpe connections between
the connecting device and the control electronics pass
through a wall of the electronics housing in such a way
that they are sgealed o0Iff. Secondly, the plug-type
connections also between the control electronics and
the stator wiring arrangament pass through a separating
wall of the stator flange in such a way that they are

sealed off. These Iinternal seals effectively avolid

8]

situation 1in which, in the case of the ingress of
moisture at any point of the moteor, in particular via
the annular gap in the region batwsesn the rotor and the
housing, this molisture 1= capable o©f ©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 - G are formed within the motor, and contact parts of the
plug-type connections according toth& ifivention are each passed
through said barriers in such a way that they are sealed off. A further
essential aspect of the invention is the fact that the connecting device has
a stibEarrer™{hich bedrs Eofinditing contéitts for the“extBfiat toRnectity
linesand coptact elerRehisbtthé plig-8ige connedtiohs “oVRirdithe are
corrnlielecironics, the sukicarier havingyiathe tegienaf cantaety that

pas\;l@g[le aopenings Qfithe-wall of the electronics housing, seals for bearing
in sealing fashion against the wall in regions surrounding the passage

openings. In an advantageous configuration, in this case the subcarrier is
in the fofhitia BB Shithtd IGwerSie BavimtFthe E6ract 2lermentand the
sealsand ahopposite:opéning ddthia peripherabopening insmnd Hasich
beeninserted:ndbis: easedfromdbesoutside inte acaiehing receptacts ofy
the,electronics housing.. Thus, the subcarrier forms a.type of dgrminal hox,
whose oening can be clgsed by an extemal cover, This caver at the
samé fite alsd cl6Ses e receptacie of the electronics hiousing by it -
engaying everhedntite EGior of tHePSREGETTriéPaRd BEIng Scretwed== +
direcfly torthe elesttonics heusingriniexternat holding regions:aPreferalily,
the cover is-then substantially dlushia thgiquten coatow-of theelecitanics
ho%ﬁHgLﬁgégage openings. In an advantageous coniiguration,
in this case the subcarriser is in the form of a box
with a lowear side having the contact elements and the
seals and an opposite opening with a peripheral copening
rim and has been inserted in this case from the outside
into a matching receptacle of the electronics housing.
Thus, the subcarrier forms a tyvpe 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 i1t engaging over the entire
region of the subcarrier and being screwed directly to
the electronics housing in external holding regions.
rreferably, the cover i1s then substantially flush in
rhe outer contour of the electronics housing, to be
precise in particular in a housing end wall which is

perpendicular to the motor axis.

In a further advantageous configuration, the connecting

device or the subcarrier can have modular connecting

modulsg which can opticnally be fitted, These

connecting modules can be in the form of a power module
t

for connecting veoltage supply linss, in the form of a

control module for connecting external control lines
and/or in the form of a relay module in particular with

safery switching functions.



precise in particular in a housing end wall which is perpendicular to the
motor axis. 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, in the 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. Further
configurations and particular aspects of the 11 nvention will be explained
in still greater detail in the subsequent description. The invention will be
explairedm Mbre vetErwith™ fefétefice o d preferred eXefpiary® =@
embodiriehtof al Motbr aceordig BRthetinverition Waskatesd el 1 in
drawiags inwdichrfigurest showsca perspective exploded illustration of a
motor according to the invention, but without an external rotor, figure 2
shaws a perspective viewof the assembled mator shown in figure 1,with
the e>gternaY rotar, but without an upper cover inthe conngcting region,
figaie S SHoWs a'furtifer pPErspethve viéhSimiarto FatfTHyare 2 With &
partiat expleded riflistration of essentiakadrponent perts of cicormedting
devieeyfigure 4:shewsa:perspective sectional view of an electronics
assembly in a sectional plane IV-IV in accordance with figure 2 which is
pa%wghgéﬂ¥an¥§8&gxg’perspective exploded i1llustration of
a motor according to the invention, but

without an external rotor,

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

connecting regron,

figure 3 sghows a further perspective view simllar to
that in figure 2 with a partial exploded
illustration of essentizl component parts of

& connecting device,

figure 4 shows a perspective sgectional view of an
electronics assembly 1n a secticonal plane
v._

H

V in accordance with figure 2 which ig

q

arallel to the motor axis,

ks I 1

shows & further secticnal view similar o

n

figure
that in figure 4, but in the sectional plane

-~

V-V from figure 2,

figure & shows a perspective exploded illustration of

component parts of the connecting device,

figure 7 sghows the assembled parts shown in figure &

in a perspective view of a lower side, and



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 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 \?/irl’ng device in a state in which it is
no yet assembled. Identical parts have always been provided with the
same reference symbols in the various figures in the drawing. For this
reason, any description of a part with reference to a specific figure in the
draéwingrals® appiesto ctherdrjires in WhRichRRE pare cart iik@visé The @
seen with the camesponding referencecsymbel. ittdeembodimentiring
illustrated, an elegtric.motgr 1; accarding te.thesnvention is:in the-form of
a collector-less, glectronically commutated DC external rotor motor,
which is in particuﬁar operated using mains voltage. The electric motor |
has an encapsulated motor housing 2 such that it satisfies a high level Of
IP pestetticn in aeesfdarceewith"FAEC BOBR4. oi Exartipler P-b&, Agme
can beseentbomsfigliress1 td 3, thenelectricumotor 1 Tomprises arstatohd

(seg/ip fhis.regard-alse figure. 8) and an-externalrotor 6whigh surreunds
the stafor 4 from one %‘deaa%$££§ 9&@‘65”‘8&9{8*‘%9@%3 LE%Q&L%Y m pf 8
|

pot’ THis axternal rofor & is on y iy tratéJd in figures 2 and 3, but not in

figi¥esl 4R S °OR thaT side o fiie statdF 4 whidtrs adalty ©&n +Heswsse

bhe sesen with the corresponding reference symbol.

[

Iin the embodiment illustrated, an electric motor

5}

according to the invention 1s in the form of
collector-iess, electronically commutated DO external
rotor motoy, 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 in accordance with IEC 60034-5, fov
example IP 54,

As can be geen from figures 1 to 3, the electric motor

1 comprises & stator 4 (see in this regard also figure

8) and an external rotor &, which surrounds the stator
4 from one side as part of the motor housing 2 in the
form of a pot. Thig external rotor 6 is

illustrated in figures 2 and 3, but not in figures 1
and 8. On that side of the stator 4 which is axially
opposite the external rotor 6, there is an adjoining
electronics housing 8 ag & further part of the motor
housing 2, with control elesctronics 10, which are
required for the operation of the electric motor 1,
being accommodated in sald electronics housing 8. These
centrol electronics 10 are substantially arranged on a
printed circuit board 12 (figure 1). The electronics
housing & is in =the form of a pot in order to

asccommodatse the contrel electromics 10. In this case,



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 _or the operation 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 is in the fornT of a pot in order to accommodate the
control electronics 10. in this case, 7 the electronics housing 8 is made
from a highly thermally conductive material, in particular metal, and as a

restlttat theSarheiné alsfsrhie a Heat Sk OF those"SBmpdneht Bt
of thesearittelrelcenroricsit® whichpraduce heatduting operation] These
compoaentfdrts bearagainst¢he electronies Housing=8 intermallynin o+
goeg, thermally.conductive.contact {see;n this, regard figures 4 and 5. iny
add;;jorclhth%recl)%ctronics housing.8 has external cooling ribs 14. The

Wil

control_électronics 10 form, together with their electronics hodsing. a- -
coRifioT ab&Embff telBtironits £&s<EMBI§T6f thETHStoa. Ad tHeebBaring
partithegeledtric hfotor 1farthesmbre thas a statoreffange 462 which ishis
preferaty farmed: detegradlydvith a bearingisuppeH tube,d8.-The stator 4-
comprises £ laminate stack 20.with-sfator.windings (nof designated any,
furthfé)d Jbg I:Lsit%tsor 4 Fawgg@beego%r:etsggg W“I\;[h t'InS I@qnna;te stlack‘r_%o onto
the bearing suppoit tube 18! in TS case. thé bearing Stppdr Tabé “18 <=
contaiis Ptary e &GS tnot IR RHFAEd) 16r-& St Gikewrse st sHowns
of thesextermal rbtor 6. The external rotor 6 is thus mounted rotatably
about a

As the bearing part, the electric motor 1 furthermorse
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 sgtator 4 having been
pressed with its laminate stack 20 onto the bearing
support tube 18. In this case, the bearing support tube
18 containsg rotary bearings (not illustrated) for a
shaft (likewlss not shown) of the external rotor 5. The
external rotor 6 is thus mounted rotatably about a
motor axis ZZ. The stator 4 is therefore fastened on

the stator flange 16 via the bsaring support tube 18,

In addition, the electronics housing £ is alsoe fastened
with a peripheral opening rim 24 on the stator flange
16, with a seal (not illustrated 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 elsctronics 10 are
vightly encapsulated between the stator flange 16 and

the electronics housing B.

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 27 is



motor axis 22. The stator 4 is therefore fastened on the stator flange 16
via the bearing support tube 18. in addition, the electronics housing 8 is
also fastened with a peripheral opening rim 24 on the stator flange 16,
with a seal (not illustrated 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 Eoftrol electronics 10 are sightly
encapsulated between the stator flange 16 and the electronics housing 8.
A gap (not shown in the drawing) formed between the rotating external
rotoF &-&nd fhe st&toF fRRge 16 (iIK&FEETormig pait BF tRE mdtor © =75
hoasinerR)-isar8-sealedroff difainStifelingress of Mmoisturé dp othefotary
coataminasitis ftom the outsice via azstitable-totaryo seal hichdsjirinth
patticidar in the form of a labyrinth! sea!. 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
eng%?dégmﬁg feddFst the Hafor® COversthe Windifg head afndider
used foralestricsily Wiring e statorWwirfdings-aad foritherglegiiicake 28
conrneetian: tathezcostrot electronitssk0. bt additianrh thesswitehimgrelisk 30
preferably bears at least ane so-called temperatiyre cantroller(ngt shown
inthe, drawing), which can be formed, for, example, by,an NIG element
In &ddition, & connecting device 32 for external connecting fines (Aot
iluSE At isProvided ifthe ¥egiomsfthe®@Ectrofiics FoGsing S Wthii -
thesslectric iotor- b, firstly thersormectingetronics 10. In addition,
the switching disk 30 preferably bears at least one so-
called temperature controller {not shown 1in the

drawing), which can be formed, for ewxample, by an NTC
element.

In addition, & connecting device 3 for external

z
connecting lines (nof illustrated) ls provided in the

region of the electronics housing 8.

]

Within the electric motor 1, firstly the connecting

t

device 32 now needs to be slectrically connected to the
control electronics 10, and ss=condly the control
electronics 10 also need to bhe electrically connected

ro the stator 4 or its wiring device 28,

The invention now provides that all of the electrical
connections between the connecting device 32 and the
control electronics 10, additionally or alternativel

alsc &ll of rthe electrical connections betwsen the
control electreonics 10 and the stator wiring device 28
are 1n  the form of plug-type connactions 34,
Preferably, all of the plug-type connections 34 are
aligned, with respect to thelr plug-in and detachment
direction, corresponding to the motor axis 22 or

axially perallel theretc. As & result, all of the



device 32 now needs to be electrically connected to the control
electronics 10, 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 connections between the connecting
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 plug-type connections 34.
Preferably, all of the plug-type connections 34 are aligned, with respect to
thefPPRIGTaMd G&EThinent irectio tofré8F6Rding 16 #é Fiotoraxis:®
22 oriaxiallyparaliertheretbo As &result catitofthel9 coomponénts merely
need to be plugged together in the axial direction to form the electrical

connection..As canhe seep.inpartieylar in figures 4 and 5, itissprovided
Witg_rrgépgc&to_tpgiygor%ne%ioﬂ s between the gqﬁqngctiﬁrg%dgyige 32and _
the control electroniics 10 that the plug-typ& CoRNections 34 pass through
a Wall'36 ot fite efécirdriicsHousify 85RSuch a way that tey: afe Sealed
off t@arrespendingly; itisalsooprovidedwithirespeettothecarinestions 1
betweert the:goatrek elestionics dO-and the stater,wiring davicer28 thatthe

assoclated.plug-type:conpections, 3d-nass through a; separating wall 38 of
the stator flange 16 in such a way that they are sealed off. Ig this regard,

parficiifar eference is Madé To figires T and 8. M4 Spedific aSpect'dr the
invehtioh” e EBnAECHY device 32 Has & StbBarrier 40 whiBh Firafly the
bearss conmeefingreontacter{@ot designatéd:iz anydmare detaith:fortiie a
extespakeenrectinglines and seeordly. eentact riznge 16 in such a

way that they are gealed off, In this regard,

particular reference is made to figures 1 and 8.

In a specific aspect of the invention, the connecting
device 322 has a suhcarrier 40, which firstly bears
cennecting contacts (not designated in any more detail)
for the external comnnecting lines and secondlv contact
elements (likewise not gpecifically. designated) of the
plug-type connections 34 toward the consrol elactronics
10, In this case, the subcarrier 40 has, in the region
of contact passage openings of the wall 38 of the
electronice housing 8 (see figures 4 and 5), seals 42,
which esach come to bear in sealing fashion against the
wall 3€, 1rn reglons surrounding the passage openings.
In this way, the bushings of the plug-type connections

34 are sealed off.

In a preferred configuration, the subcarriser 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

46 with a peripheral opening rim 48. In this
regard, particular reference is made to the separate
illustrations in figures 6 and 7. As shown in figures
to 5, this box-shaped subcarrier 40 is ingerted from

the outside into & receptacle 50 {(which iz matchaed in



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
366 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. A 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
thé eofitact element'aRd tRESeaiF 42 and an Bpposits~Spering 46 Witha
pefiph8at openirf-Am-48.90 this regard rrticeiat Feference P MAdE s
the,separatedusitations:ing:figeres 6 and -2 ASshown kbfiguresn td Sgthis
box-shaped. subcarrier.40 isinsested.from. the: gutsideinto.a receptacie 0
(nggh is matched jn ; 10. terms of C|:t}§ sgge_e and tqilzt_fe) 8—5 _t_g% géecgmrlgnigﬁe

CRELTLIST 4 ol =Rl e ]
hou%ﬁga% Thie re‘éepﬁclﬁﬁbboﬁﬁe electronics housing 8 can  be closed

withFai @xtefital coFer B2 s Showrin figuréfifi tis Easesit is'preferably”
provided thatthersuboarrier 048 bedit Back teward the odisidedin thelch
regign.efiitsiepening st 48mand engages; with:this! bent-dhacksopeningtim
48 0ver a sealing web 54, which, suprounds.the.regeptaele 50 of the, v
electronics _housin 8, as canﬁtie%tebe geegé%ggg&es.% qggeS.le t%; of
caSé =& pefipheralabal b6 i aitanged in the fagion of the opening fim 48
in $tich SR AL thecodr 59" fifstcldse¥tie subtarnidta0Ener™ =2
secandlyalsafhe geceptack:50 of theeledironics aming Bokllye the
outside.jn sealing fashien by wirtue ufthe dactdbat Hihe=seal 56 of the the
S“%%%Q?ééoiip8§@99§9i%ashion by wirtue of the fact that
the seal 56 of the subcarrier 40 is positioned in
sealing fashion between the cover 52 and the sealing
webh 54 of the elesctrenics housing §. For this purpose,
the cover 52 engages over the entire subcarrier 40 and
is screwad directly to the electronics housing 8 in
external holding regions. Preferably, the cover 52 is
gubstantially flush in  the couter contour of the
electronics housing 8, to be precise in a housing end

wall 58 which is perpendicular to the motor axis 22.

In this cese, 1t is particularly advantagecus 1f the
subcarrier 40 and preferably also the cgover 52 each
comprise an electrically insulating plastic. 2As a
resultc, good electrical insulation with respect to the
electronice housing 8 mads from metal is snsured in the
region of the connecting device 22 and all of the live
contacts., In a further preferred configuration, in this
case the subcarrier 40 i1s in the form of & two-
component molded part, with it being made from a first,
dimensionally stable material and the seals 42 and 56
being integrally formed ccohesively from a second, more

alastic material with a linear profile.



sealing fashion between the cover 52 and the sealing web 54 of the
electronics housing S. For this purpose, the cover 52 engages over the
entire subcarrier 40 and is screwed directly to the electronics housing 8 in
external holding regions. Preferably, the cover 52 is substantially flush in
the outer contour of the electronics hausing 8, to be precise in a housing
end wall 58 which is perpendicular to thé motor axis 22. in this case, it is
particularly advantageous if the subcarrier 40 and preferably also the
cover 52hqachnconrjgris§ an elgctriggll;t/fingglatin plastic, As a_result,
good electiicd nSuratioh withTespect to the etec Fc‘)’ﬁ:i%?%?’ougiﬁaﬂ rhadé
frofitfifetalds enstredtinthe r fegici of the suireeting devicee32 anaali6f
thetlivescontacts. in-asfurtherprefeired configuratian, initkis casedheing
subcarsier 4Q4ds inithe formseta fwo-compenent melded pact: with itbeing
magle from a first, dimensignally stable material and the seals 42 and 56
being integrally formed cohesively, from a second; more elastic material
with & Iheal profifes The ot shdpedsibcariiers praferanly Agslimd
side W&l 60 arplarality of dpenings®2 forexanple thice ablilustated)s
for insertingithezconnéeting kres éabtdliustrated)l in thisuegandsreferenhee
is made to.figures-6.and 4. Each opening 624s in thesform. of a-threaded
hole il Isyser for.serewing @ sealig suew sprneclan ed.oee ougs
1t0 %), asis conventional for sealed-off cable bushings. The electronics

hodSing™8 BBo FAS SR side Rt 16t eddh opening 8276t theslisCarriere
40 20T assacRied caligmifig passayecspertiag B6; infwhase regidrethectt
associated-3ealing: seteiw conhectian 6Zisisealed offfromrthe outside-wia
asgal68.Inthis tegaidence iz made to the section in figure

5.

In accordance with a furthsr aspect of the invention,
che ceonnecting device 32 or the subcarrier 40 may have
modular connecting modulss which can optionally ke
fitted. As can be sgseen from figures 3 to 6, these
connecting modules may be embodised as a power module 70
or connecting voltage supply lines, a controel moduls
72 for connecting extermnal control lines and/or a relay
module 74 in particular with specific safety switching
functions. These modules Iirstly have the reguired
contact elements for connecting the lines and secondly
alsc the reguired plug-type contact elements for the

plug-type connections 34.

In a further preferred configuration, as shown in
figure 1, a separate interfersnce suppression assembly
75 1s provided between the connecting device 32, to be

precise n particular the power moduls 70 ther

i
O
Hh
5
{2

=

the control electronics 10, which interfersnce
suppression assembly 75 is likewise electrically
connected on both sides via plug-ityvpe connections 34.
Thus, the connecting device 32 1s connected to the

control electronics 10 partially indirectly wvia the



particular reference is made to the section 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
optionally be 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 72 forléonnecting external control lines
and/or a relay module 74 in particular with specific safety switching
functions. These modules firstly have the required contact elements for
CORMEEHHG HFe liRes aRBsETohAly afstrthetequired PRig-tyire eBRtact 7>
elementsifor the plug=type connéctionsB4dnaifuather prefetredterence
configiration; as shewn:in figurecba separate jntarference suppression:
aSSEImbly, 75,15 pravided helwego e connedling dgvice 32,1008 o1.c..
ule 70 th f t I

precise T. particular the power module 70 thereof, and the control ™~ "~
eleTHBRIES 1S WhicH ftéiferente” Stppréssior a8semBiy 78 is fikewise™
electically. conmeetadoADotR sidesvia plagypétonnections 34. Thus,

the connecting device 32 is connected to the control electronics 10

partially indirectly. via the - 12 interference suppression assembly 7. Ihis
assembly, {3, contains canyentional elestrical Interlerenge, suppression.or
filter co"mpoﬁen? parts. Swmg to the deél%n as a separate assem y, an

arrSAGERTSHDE thdse 2CEmpOhents Parts on the printéd Sircuit Board L5 6f
thestontrol etdctronies 1O8S NotreqUrddrAs far &5t gohnéstionisTures
betweendhe controt edetironies 1Qwndibe statorwirdeg devicer2Bate ke
COQ%%?%Qra«Ba@d@Pigr WQQJ@E%B%%CI éer!E‘%@ elements 80 held
therein, the contact elements 80 passing through an
opening 81 of the separating wall 38 of the stator
flange 16 {see in particular figure 1), and the carrier
part 78 covering the opening 81 and bearing against the
separating wail 38 wvia a peripheral seal, which
surrounds the opening 81, but iz not illustrated in the
drawing. The carrier part 78 1s fastened on the
separating wall 38, in particular screwsd. In this way,
these bushings are also sealed c¢ff in such a way that
the twe areas which adjoin one another wvia the
separating wall 38 are separated Irom one anothsr in

sealing fashion.

Similarly te the sgubcarrier 40, the carrier part 78
preferably also is 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.

Ls can furthermore alsoc be seen from Ifigure 8§, the
switching disk 30 bears appropriately shaped,
corresponding contact elements 82 for the purpose of

connecting the adaptor plug 76 in plug-type fashion.



electrical plug-type connections 34 as shown in figures 1 and 8. This
adaptor plug 76 comprises a flange-like carrier part 78 with plug-type
contact elements 80 held therein, the contact elements 80 passing
through an opening 81 of the separating well 38 of the stator flange 16
(see in particular figure 1), and the carrier part 78 covering the opening
81 and bearing against the separating wall 38 via a peripheral seal, which
surrounds the opening 81, but is not illustrated in the drawing. The carrier
part 78 is fastened on the separating wall 38, in particular screwed. In this
way: ‘thesd husRingS are 8ls0'sealed 6 th Stithra fay that 176 twoaréas
which adjoirr ope arpthéaeviartherseparating walk38 are separatedfromn
one@ngther ir1sealing fashionnSindarbntoithe suheasrien40 thewcarriern
pag78. preferably alsg is made from ap electrically.insulating, plastic,.in.
particular with a configuration as a two- componen molded part, the seal
beifig integ Fajﬂiﬁor*n?e% *E6hesively from ah elastic material with a lhear™
profilé. AS chfFtFRTMOTERAISS be Sterffidfifigure’8, the® siitchiify Rk
30 bears @ppreprately shapeds ccorresponding eontactelements82 for .
the purpose of connecting the adaptor plug 76 in plug-type fashion. - 13
Finally, menfionisonce ggain made of the factthat, in addition g the,
entlggbglgptrlc motor 1, protection. is aés%clal ed for the essential ~__
component parts, in*particuiar the confiecting Stbcartier 40, the  #-°°
elechohic¥Rouding SR ESIRToeldctiohics 1D aftheetederereain
suppressiogassembly-75, tolpe preciseninieach caserinttherdescribed =
preferred-cofigiationtil now alsc not been restricted to the
combrination 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, virtually 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, th
should onlyv be understood as being a first draft of an

invention.



The invention is not restricted to the exemplary embodiments illustrated
and described, but also includes all embodiments with the same effect
within 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 fédtures of all individual features
disclosed overall. This means that, in principle, virtually any individual
feature of the respective independent claim can be omitted or replaced
by%ﬁt&é&‘s"t one individual feature disclosed at another point in the
application. To this extent, the claims should only be understood as being
a first draft ef-ar iinvention. 114 ~£laims Electrdemaotor (%) with-a statof g
(4)with awiring (device (28) for stator windings, with coptrol, electionics,
(10),arranged in an_electronics housing (8) and a connecting device (fzgl,
Wthhd%“é%ﬁﬁﬁéd in the “Fegion of the electronics ROUSING (§%>,°f?)r%%te nal
coRfectingiiiess chatdctefizedsn tHat'all ofthe elettrical toAfctoNs e
betwegmthe cONnéeting devicer (32} ardbtheicantrobélectfomicss{d) rnial
andioi:between the.controlelectionies {1@hand:therstator wiringodevices
(28)-are jn the form ot plugrtype coaaealions (34). 2. Electie motar. ... -
accarding to Claim 1, characterized in that the plug-type connections (34)
arel AfigneTr Wit 185yt 16 el G IR Fhtf detachrhePaitaRioR=" »==F
coffespofditietola MbMT-akiB{(22) of ARiallyparalleetherefs.or  wiring
device (28} are in the fcrm of plug-type connections
(34).

2. Electric motor according to Claim 1, characterized
in that the plug-type connections (34) are aligned with
respect to their plug-in and detachment direction,

corresponding to & motor axis (22 or axially parallel

thereto.
3. Electric motor according  to Claim 1 or 2
characterized in that the plug-type connecticons (3

[t
fed e w

between the connecting device (32) and ths contro
electronics (10} pass through & wall (38} of the
electronics housing (8) in such a way that they are

sealed off.

4. Electric motor according to one of Claims 1 toe 3,
characterized 1n that the plug-type connections {(34)
between the control lectronics (10} and the stator
wiring device {28) pass through a separating wall (38)
cf a statcr flange (16) in such & way that they are
sealed off.

5. Elecgtric motor, in particular acceording to one of
Clazims 1 to 4, cheracterized in that the connecting
device {(32) nas a subcarrier {40y, which bears

ceonnecting contacts for the external connecting lines



3. Electric motor according to Claim 1 or 2, characterized i__ that the
plug-type connections (34) between the connecting device 32) and the
control electronics (10) pass through a wall (306) of the electronics
housing (8) in such a way that they are sealed off. 4. Electric motor
according to one of Claims 1 to 3, characterized in that the plug-type
connections (34) between the coritral lectronics ('0) and the stator
wiring device (28) pass through a separating wall (38) of a stator flange
(16) in such a way that they are_sealed off. 5. Electric motor, in particular
acCOVding o 6hE of ‘CIATMESL €0 4-Charattsfizedin thattiRs EdRREcting’ !
deVieey32) hdsa sulscarder (40xwwhieh bears (é6nnectihg contacts-for ¢he
extesnal conneciing:linesiendreantact elements of the-plig=tpecpenings
connections,(34) toward the controhelectranics (1), thesubcayrier, (40).
hav(lglg, in ghg r%%lggj.ofrcog;[gc'; Eags%g{? Qpenings of the wall (3@ of _t_h%
electronics housing (8] seals (42) for bearing in sedlihg fashion Sgalfist
thelwall (36)5RTEgIhSSGTounaMFthe Sassetrgfe Ayt 65 Electric
motor according to Claim 5, characterized in that the subcarrier (40) is in
thesform efl adox withoa dewer sisie 44y having the,contagt.elements: angd
the;seals,(42) and an,opposite ppening (46) with 4 peripheral Qpe'ain% i
(48) and has been inse%]ted fdrggn the outside into a matching receptacle

(50} of thé eldcironics housing (8)° 7- Efectiic motar &cCording T Claifts,

charattefizedSin that' théTéceplacleBoF of the Gleetdaics Abusing (8) i3

or can benelosed diycan external coier (521 preferaiythe hoxzshapett-omn

suhcarrier(40) @agaging wih matcning receptacle (50) of the
electronics housing (8).

Electric motor according to Claim &, characterized
g

~J

1 that the receptacle (50} of the electronics housin

—~
b

8} is or can be closed by an external cover (52),
preferably the box-shaped subcarrier (40) engsaging with
its opening rim (48), which is bent back ocutward, over
& sealing web (54), which surrounds- the receptacle
(50}, of the elsctronics housing (8) and has, in the
regicn of the opening rim (48), a peripheral seal (556)
in such a way that the cover (52) firstly clcses the
subcarrier (40) and secondly also the receptacle (50)
of the electronics housing (8) on the outside in

sealing fashion.

8. Electric motor accerding to one of Claims 5 o 7,
characterized in that the subcarrier (40} is made Ffrom
an electrically imnsulating plastic and in particular is
n the form of a multi~component meclded part, the seals
4 S

2, bty being integrally formed coohe

9. Electric motor according to one of Claims 6 +o 8
0

characterized in that the box-shaped subcarrier (4!



its opening rim (48), which is bent back outward, over a sealing web (54),
which surrounds the receptacle (50), of the electronics housing (8) and
has, in the region of the opening rim (48), a peripheral seal (56) in such a
way that the cover (52) firstly closes the subcarrier (40) and secondly also
the receptacle (50) of the electronics housing (8) on the outside in

sealing fashion. 8. Electric motor accdrding to one of Claims 5 to 7,
characterized in that the subcarrier (40) is made from an electrically
insulating plastic and in particular is in the form of a multi-component
mdldéd patt, theSedts (@2,156) Being mitegrafy forRigd colesiiélyHrom an
elastic:materalc 9. Eleetricgsotof Accdrdingtte arenokClaints 6104; -
characterized in that the box-shaped subcarrier (40) - 16 has, in a side

Waﬂéﬁo)gfl%é%%%t_mﬁ preferably.a.plurality of openings (62) farthe, , .«

connecting lines. i0. Electric motor according o Claim 9, characterized in
that'thefgach opetifig {62) T 't form of a ‘threatled Hdle ot Stréwing®
in &eadngscréw ‘Sonnéétion (B4 e ectrenics housiAg By havihgr Tor
theteaeh opening (62), an@associatett passage bpening:(66})in witoses
regé%r_alth%ﬁ@@@aglﬁcr%&Q_r}f@ecti@@z(ﬁfiisaﬁeal%fé oHfram.the %%gi.gi@g\éa
a sea 68?. 11. Electric.motaqr, in particular accopq}ing to one.of Claims 5
to f&e(r:l%g “acté{r?z%e%' in that the c?g;nnecti,ﬁﬂ;q:L alévicé f;e%Z) a‘s:rn:ogula_\r_t
CORTECHG hiodules’ (703 7.25 725 Shich tar optiordlfy & fited=15-2 @
Elettdé métor, in particular according to one of aims I to 11, characterized
in that a separate

11. Electric motoy, in particular according to one of

Claims % to 10, characterized in that the connecting

device (322) has modular connecting modules (70, 72, 74)

opticnally be fitted.

}
N
oy
x
o
o

12, EBlectric motor, in particular according to one of
Claims 1 to 11, characterized in that & separate
interference zuppression assembly (75) is connected on
hoth sides wvia plug-tvype connacticens (34) bestween the
connecting device (32) and the control electronics

(1C).

13. Electric motor, in particular according to one oI
Claims 1 to 12, characterized in that an adaptor plug
{76) 1s provided for the plug-itype connections (34)
hnetween the control electronics (10} and the stator
wiring device {(28), which adaptor piug (76) comprises a
flange-like carrier part (78) with contact elements

(80} held ctherein, the contact elements (380) passing

«

through an opening {81} of the separating wall (28) o

th

the stator flange (16}, and the carrier part (78} bein

Q

fastened on the separating wall (38) so as to bear
against the separating wall (38) in particular via
serew alements in such & way as to cover the opening
{81) and via a peripheral seal surrounding the opening
(8ly.



interference suppression assembly (75) is connected on both sides via
plug-type connections (34) between the connecting device (32) and the
control electronics (10). 13. Electric motor, in particular according to one
of Claims 1 to 12, characterized in that an adaptor plug (76) is provided
for the plug-type connections (34) between the control electronics (10)
and the stator wiring device (28) ,"wﬁiz:h”adaptor plug (76) comprises a
flange-like carrier part (78) with contact elements (80) held therein, the
contact elements (80) passing through an opening (81) of the separating
wall (38) of the stator flange (16), and the carrier part (78) being fastened
on e separatiig Wall (38)E86 as t*FEAF Btjainst thePsepafatiigiwall 38)
in particatarasia zscrewrelernents imsuchza wegrasrexcover/the apeninmgie
(81).and via a perpberal;seal surroundingthe-opening, é81). 17.34. is
Electile Molgy pecyding (0 clalin L3, chajacierized i hat ie carger pad

(78) Is made from an electrically insulating plastic and is_preferably in the
forfirof-a mulfi-coffiordrt Holdad=Patt: the §@éif%eeﬁin§?ﬁ}g§i"é’|ﬁ/‘f6rm’é?{“
coligsigelySrom Aanélasheé material. 15. Electric motor according to one of
claims "i to 14, characterized in that the wiring device (28) comprises a
switehingdlisk £30)-whichis arranged.in the regian cef an endsside:winding

head of the. stator (4).a ars_glectrical slype.co tio 4)
the gbnt% gfg_cg%ér‘]‘icg{(% %16.%%&6’6 mrgég%%(gorginqg%%qongggg clg%n%é
116157 charad@rizedin it thé Rohttol Sletromics FToy dret"s Te9-on

of an end-side winding head of the stator (4) and bhears
electrical plug-type connections (34} to the control

electronics (10).

—

16. Electric moter according to one of Claims 1 to 15,
characterized in that the control electronics (10} are
substantially arranged on a printed circuit bheard (12),
which is peositioned in a plane aligned transversely, in
particular perpendicular, with resspesct to the motor

axig {22},

17. Connecting subcarrier (40) for an electric motor
(1) according to one of Claims 1 to 1&, characterized
by the characterizing feartures of at least one of
Claims 5 ©o 1.

Electronics housing (8) for an electric motor (1)
according to one of Claims L to 16.
1%, Control electronice {(10) for an electric motor (1)
according to one of Claimg 1 to 16, characterized by
electrical plug-tvpe connections {324) for connectlon Lo
g connecting device (32) and/or to a stator wiring
device (28).

15. Interfarence suppression agsembly  (75) for ual

v W

electric motor (i} according to one of Claims 1 to 1§,



substantially arranged on a printed circuit board (12), which is positioned
in a plane aligned transversely, in particular perpendicular, with respect to
the motor axis (22). 17. Connecting subcarrier (40) for an electric motor
(1) according to one of Claims 1 to 16, characterized by the
characterizing features of at least one of Claims 5to -_. 18. Electronics
housing (8) for an electric motor (1) aécérding to one of Claims to 16. 19.
Control electronics (10) for an electric motor (1) according to one of
Claims 1 to 16, characterized by electrical plug-type connections (34§for
CORPECHTT fF o Eonndctifig Hevice 132) itiort6'a sBabr irng device '
(28)019 cdmederarice SUppressionasserbly:E5) oy af=eletdrid mMotorthH
aceardingita-one ofZlaims kto=16;o18ceharacterized by electrical
plug-type connections (34) for connection firstly to a connecting device
(32) and secondly to control electronics (10)



