2118779 1 HOUSI NG FOR AN ELECTRICAL INSTALLATICN DEVI CE The invention ‘;a}$3
rel ates’to a housing’for an electrical installation device,, in particu

a cirgui t~"breaker, conpiising markings formed in the walls of thenzijesgrg?g
-byflndentatlons along whi ch markings wall sections can 5 be re

order:'to formopenings. Crcuit breakers are uiually produced so as to be

uni pak-ar, such that one pole is disposed with all the functional parts in a
single housing. If a plurality of housings of -this kind are assenbled to
forma multipolar 10 circuit breaker, or if additional auxiliary swtches
are laterally nounted, openings may have to be nade at the sides of the

-housi ng, for exanple to pass through electrrcal connectrng Ieads or to

permt coupling el eneH GhEOSB B&ECTRY CA iyl

of the swtching nechanlsnrof one circuit breaker pol e can be transnrtted

'to the switching mechanisns of the other circuit breaker poles. It is knomn '
to provide appropriatg enrngs in all housing parts bef%re t he device
assenbl ed, which 20 OBEntRYERELAN FElafesyiPnapPolsdals trfmal; & gp;r& -

the housrng has beentgigdgggg aeﬁlég,oR%”bQQtzcuEa: a circuit breaker,

_ - comprising markings formed in the walls of the housing
' - by indentations, along which markings wall sections can

5 be removed in order to form openings.

Circuit breakers are usually'produced so as to be
unipolar, sueh that one pole-iszdisposediwith ali_the_-
functional-parts in-afsingleehousing}_ If a plurality of
'housingS'of this kind-a:e-assembled to form a multipolar

;ol circuit breaker, or if additional augiiiéry ewitches-are
late:ally mounted, openings may haveﬁto be made at the
~ sides of the housing, for example to pass.through
‘electrical connecting leads or to permit coﬁpling
elements to be provided, by means of which the movement
I§ ©of the switching mechanism of one circuit breaker pole
can be transmitted to the switching mechanisms of the

other circuit breaker poles.

It is known. to provide appropriate'openihgs in all
housing parts before the device is assembled, which
20 oOpenings are closed again by covers immediately after

the housing has been produced. 1If an opening is then



:E%gneeded i n the housing, the cover is renoved.fromthe finished housing as

equi red, and discarded. In:a further arrangénent the opénings are produced_

by renoving sections fromthe conponent parts of-the. 5 housing before )

--the latter is assenbled., and then also cl osed again by neans of a cover. A

< These two sol utions described above entail a considerabl e anount of energ
and material expenditure. It is also krfown to -provide markings in the-mﬁfys

- of 10 t he housing parts, along which markings-the inner wall sections can
“be renoveddedest der tthe flousine, dpeniearer Hsweramoved oz &R perni t

renoval tools to be inserted, increasingly snall holes were generally

provi ded ifinisheghihausing g requined. Nditdicagfedd ectrical . insul a- 15

tion is reduced and specifications concerning tracking and air gaps, the

ability of live parts to contact wires and so on are often not conplied

with. The object of_t invention is therefore-to provid housi ng of the
Above- ment | onadh (4 R TP PHF 4TSS S | BB R O ST ¢ e
fini shed deyiy Sy il Wed i AP B Léhd chi L 0 DarBL o OPARL NOS [0 L he
rel evant | I's"or at” the rel'evant places 1m order 10 Inseft renoval tools
etc. s housing before the latter is assembled, and then also
closéd“again:by means of a'cove:;- These:two solutions - | v
'des¢ribediabove.entail.a considerablé'amount.of'ehergy

and material expenditure.

It is also known to provide mérkings in the walls of
10 the housing parts, along which markings the:inner'wall
sectioﬁs cah be removed in prdér to fbrm the openings.
Bowever in order to'permit_reﬁbéél tools to be inserted,
_increasingly small holes.ﬁere gene:ally-provided in the
walls. In the latter solution thé-éledﬁrigal.insula-
IS tion is reduced'and.specifications-cohcerhing tracking'
and air gaps; the abiliﬁy 6f live parts to contact wires

“and so on are.often-nothcomplied with.

The object of tne:inventionfis:therefoﬁefto provide -
a housing of the above-mentioned type in which it is
90 - Ppossible tq_form-openings.ia the-finishéd &éviCe withbut
" the necessity of.préviding small openings in the
relevant walls or at the reievant.places.in order to

insert removal tools etc.



Accordi.ng to the invention, markings or indentations are arranged opposite (Ef
one another on bpth sides of the-housing wall in an approximtely circular =~
manneg, the inner dianeter, or the dianmeter which surrounds the 5 inner
sontour, of the marking on the outside surface of the housing wall, is
greater- than. the outer dianmeter of the marking on the inside of the

housiwag wal |, so that the renpvable wall section within the narkings has a
greater dianeter than the opening produced by the 10 renoval operation, and
the tatter operati dedardingita the inwentien hguatkingsovmbindentatievsi on.
The inner contour of the: outer surface marking is advantageously formed in

the manner of RFPI3LFANIeD PPAFithRnaranethen e koth sides obrthe
‘hexagonal .; it is 15 the ossible to apply. a correspondi ngly shaped
Lot par i1 cul i3S 108 (HLE 0 97 40RE CRABAALT SATSEARTMITeE o TRt i ng or
box spanner It js alﬁf. ossi bl e tqggro j de @.sléﬁ;¥ﬁfhin thqdin er contour
of the marking YPThS AR Ry U £ ol FramR=er ¢ EHHPYREDRE to
receive a sgre | t St e, ar ki C | 0g t he
rocct Ve 3 SETEAAY SonBHulTPE Gl W PRI " KLPRASCEOEELDP 46 {1
W'aljl tﬁect ion wighd mdds{ky waBIP! £s YréReds ©la &5 CHaeds V@laétdr VLNCh,
an e . _ .
- . the marking on the inside. of the housing wall, so that.
the-removable-wall section-within.fhe;markings-has.a

R . greater diameter than the opening produced by the

10 removal operation, and the latter operation is carried

out by rotating the removable wall section.

The inner contcuk.oﬁ-the:outer surface marking is
gdvantageously formed_in.the-manhen of a polygon, e.g.
- triangular, rectangqular, square ot hexagonal; it is
/s then possible to apply a correspondingly shaped tool,
particularly in-the:case-of the hexagonal arrangément,

e.g. a ring or box spanner

- ' It is also_possible to provide a slot within the
inner contour of the marking on the outside surface of

A0 the housing in order to receive a screw driver.

By means.of the opposite markingS'according to the’
invention, a fracture zone is produced which can be
brokeﬁ by rotating the wa;i.section within it for
‘example by meéns of a screw driver or a wrench, and the

15 section which has been removed has greater dimensions



5, section mhlch has been renoved has greater di.nensions 4 than the

6én|ng and thus cannot fall into the device when it is renoved. _

Furthernore, the arrangenent is such that it is alnost inpossible for .
,~fragnents to enter the interior of the device. Further features of the o/

invention will becone apparent fromthe follow ng description with . —
reference to the acconpanying draw ng, which shows by way of. exanple t \Weet
-enbodi nents of the invention. In the drawi ng: 10 Fi.gure 1 is an
el evat i gRagRf tﬁérépéfllﬁﬁh-ﬁﬁai gguaceandbky£h0lt hAtonvaat dericki gure 2 is a-
sectional viewalong the line Il-Il in Fig.. 1, Figure 3 is an elevation of

-part ofwheholgi bg WeinbvadlsS ' sacendmbtangenenhr@ﬁnqamlenmgis and Figure 4

. is a sectional viewalong the line IV-1V of Figure 3. Figures 1 and 2 show
- part ofsubk bbati bg dal R1BOssf iRpogsdbheefbrofargmentsi ttobeadleer, t he
"details of which are not shown as they are not of inportance to the
‘inventithe ¥ntepdpr o6 hhe ﬁﬁvthe-outer surface 12 a

5 Further features of the invention will become’
‘apparent from the following description with reference o ¢
to the accompanying drawing, which shoﬁs:by'way'of

example two embodiments of the invention.
In the drawing:

10 Figure 1 is an elevation of part of a housing

according to the invention,

Figure 2 is a sectional view along the line II-IT in"

. Fig. 1,

_Figure-3'is an elevation of part of a housing with a

second arrangement of markings; and

Figure 4 is a sectional view'along the_line_IV-IV of

Figufg'B.

Figures 1 and 2 show part of the housing wall 10 of
20 a conventional circuit breaker, the details of which are
.not shown as they are not of importance to the

invention. The wall 10 has in the outer surface 12 a




5 first pre-formed indentation or recess 14, with which a second pre-forn&%fﬁ
-indentation or recess 16 on the*inner surface 18 of the.housing wall 10 i 3

_ assoglated The inner and outer indentations are circular and coaxial. The
\f¥rst Tndentation 14 is defined externally by a frusto-conical outer

~annul'ar surface, which has an outer dianeter Dy nmeasured at the outer

~surkace 12, and internally by a cyllndrlcal annul ar inner surface having an

i nner di aneter L I{ n ey gn ' :
frusto- conical'ga?lf§£3§facégﬁwga' éE%é%%Hl E, ?Q& %%n dﬁi@ﬁ YPl?h 2
annul ar bottom suséaska ghe- BEEREE paaéaagemadsat@ééegslﬁsléndeﬁénfﬂner
.externally by a cylindrical annular outer-surface having a dianmeter D and

internally by an S@Pfacé 19Nef HiPe ShoESLRgWRALD 10t £558666c18€eQUt eThe
surface and.tapers outwards in the manner of a. truncated cone and has an

i nner di ameter [eifjercasdreotad ihdentseionsl arsuciscelds. andThsadealh of
| mpression of both indentations 14 and 16 is such that residual wall
material remains which 10 is in the formof an annul ar surface 20
_connectlng the two indentations,. The outer diameter Di of the indentation
16 is snalle? than t HBhe nfbrsti tpdentathon 14 is defined externally by a
SN frus;oocon;cal_oute; annulaz.surfece. which has an outer
' diameter by measﬁred at the outer surface 12, and |
1nternally by a cyllndnlcal annular inner surface hav1ng
an inner d1ameter Da. Between the cyllndrlcal inner
) surface and the frusto-conical outer surface the
| indentation”l4 is bounded by a flat_annuler bottom
surface. The eecond or inner indentation 16 is defined
externally'by'a.cylindrieal annular outer eurface-haVing
a diameﬁer_Di and.internally-by.an anﬁuia;_inner
1S sﬁrfaCeIWhich intersects the outer surface and tapers -
outwards. in the mannef-of‘a.truncated.conejand.has an
inner diameter.D2 measured at the inner wall surface
; 1s8. .The depth of ihpressioq of boﬁh indentations 14
. :  and 16 is such that residual wall material remains which
| L0 is.in-the form of an annular su:face-zo_connecting the
two.indentatione, The outeridiamete;_ni.of the
indentation 16 is'smeller than the inner diameter B,
of the indentation 14, so that the annﬁlar surface 20
widens othardly\towards the outer wall surface 12 in
28 the manne;.of.a truncated cone. The annular surface 20

is the shortest connecting surface between the contour

lines of the two indentations.



-fﬁ:)the i ndentation 14, so that the annular surface 20 wi dens outwardly
surface 12 in 25 the nanner .of a truncated cone.

| ¥ovards the outer wall _
‘The annul ar surface 20 is the shortest connecting surface between t he

.~contour lines of the two indentations. 6. A slot 22, which in use
~receives a screw driver, is provided inside the dianeter Da so that the~,

" circular wall

section 24 forned by the 6ndentations 14 and 16 can be

_rotated and thereby broken away fromthe wall 10 5 al ong Qhe-annular
ThegHRULE, wHiEACEn2QskhpeckeyBs a Geaewuaeigerg @& zone of

surface 20.

weakness al ong whi ch the wall

openi ng. Phevbfedi bastlasthar dtdmetedebi nedobyhake thwl cigeudalrout er

surface of the indentation 16, 10 which &xtends at a right angle to the

~>

i nner wal | waliLf aegtinoR4t Rerhedsbigthehdnfensasiconsi d4l aadndbacasurf ace

20 and the bottom and outer surfaces of the indentation 14.

|.t can be

seen from Peguptagedhandt keesgb¥r bgrkent awayt frra khel waddt lén 24, on the

outside of the 15 housin

t here is-nghggnger-of't

e_wal |
orms a ?ra@@ure zone or zone of weakness along

which the wall section 24 can be removed in order to -

form an’opening. Ihé Opneing'thus formed is defined by ‘

the cylindticalfbuter surface of the indentation 16,

,:o-'which extends at a right angle to the inner wall surface

18 of thé housing, the frusto-conical annular surface

29, and the bottom and.outer surfaces of the indentation

14. It can be seen from Figure 2 that the outer

diameter of the wall section 24, on the outside of the

'b housing wall, is greé;er~than the inne; diameter, and

‘therefore in this case the smallest inher*diameter of

the opening, so that there is no danger of the wall

section 24 falling into the housing, i.e. on the left

" hand side of the housing wall 10. The wall section 24

2p basically remains oufside-the wall.

As mentioned above, in Figs. 1 and 2 the wall

section 24 is to be rotated by means of a screw driver

inserted in the slot 22. In the arrangement according

to

Figures 3 and 4 the wall section 30 which is to be

)" removed is formed by a pre-formed indentation 32, the

-

inner contour 34 of which has & hexagénal shape like a

hexagon nut, The inner indentation 36 is simply formed

is greater than the inner dianeter, and

| val |,
“therefére ﬁ%°?ﬁi§h8a§§nP&é‘sﬁﬁFﬁé§? 2Aner THRaABPELAG! SEREAGEe#Ong, so t hat

\-)

section 24 can be renpved-in.order to form an

-



section 24. falling into the housing, i.e. on the left. hand side of é%g

t he. housing wall, 10.- The wal | *section 24 20 basically remains outside . '
the wall.*As nentioned above, in Figs. 1 and 2 the wall section 24 is to be
\rgt at et by means of a screw driver inserted in the slot 22. In the :
arrangement according to Figures 3 and 4 the wall section 30 which is to be
25 nesmoved is fornmedby a pre-fornmed i ndentation 32, the inner contour 34 of
whi.ch has a hexagonal shape |ike a hexagon n The. i nper jndenptation 36 is

sihn'rply folr)r_'re_d %%’rl?l_ aoﬁ.”?%ﬁ)’r’f?ﬁ,t??le&l%%ﬁ hti e? ]W%%c%\ﬂ’r%]ps?%hsuch

i 8 I ' , v
surface 40 of the BT eits ks RAANINE N A dlfroftdlefly J€ 1112088
s thus defined ¢ fie theed Nidba@ld- £ 260 O o VB d0€aflopRESL L RRLLR OF the

i nner indentation 36, an e I nner contour 34 and base 4 e outer

i ndentation 32.. 47 the idJis " tmsh ST0OMTRREe t fond WIENL S i0s BOe1ddahave

‘a combi ned depth .greater than the wall thickness so that their respective
10 side wal ls ouvsy|ttpe tHUS WAL NBediteh tihe tWesH 106 SdPdSed € AFd L CoZ 0P TO
break out the wall section 30, it is rotated by neans. of a hexagonal box
Spanner or a.hexagoret indentation 36, and the inner contour 34 and base
N 40 of the outer indentation 32. In the illustrated
- embodiment the indentations 36, 32 have a combined depth
- greater than the wall thickness so. that their respective
0 side-wal;s overlap, thus giving the thinnest possible

fracture zone.’

- To b;eak-out:the'walifsection 34, it is rotated by
means of a hexagonal box_spannez or a hexagonal ring
spanner. It{can be.seenﬁthét.tﬁe width S‘ove:'the Eéces

5 of the wall section 30 or the diameter D, of the
outermost circle which circumscribes its contour 34 is
grgater than the diameter D; of the indentation 36, so
that the removéd wall section 30 cannot fall into the

c : housing.

20 It is thus possible, owing to the arrangement
according to the invention of the hqusing walls at the
relevant places, for the wall sections 24 and 30 to be
removed'from the wall witbout the possibility of

fragments entering the interior of the circuit breaker.



;Qagaqner. It can be seen that.the width S over the faces 15 of the wall

- section 30 or the diameter Da of the outernost circle which circunscribes
its contour 34 is greater than the diameter Di of the indentation 36, sa

.-that the renoved wall section. 30 cannot fall into the housing. 20 = It e

° thus possible, owing to the arrangenent according to the invention of the
housing walls at the rel evant places,_fé# the wall secti.ons 24 and 30 t Gyebe
removed -from'the wall without the possibility of fragments entering the
interior of theahel walilt seicadlesy 24 o 3ITheamide yenidved A ong Ahean be
renoved along the fracture zone fornmed by the annular surface 20 or 42, the
di-nensi ons fafcttiue er comee E owaleld ey ttihen adhuwiRBGUrEawe @latrrdé2han t he
i nsi de di ameter_ of the opening remaining after the wall section 24 or 30
has been r &ivevddmenisdonsd@f &thieor anoavech ¢ ldr seatdRitet R/ i3y nanufact ure,
that is during the transfer nmoul ding ,of the housing or the housing shell.
10 1t PeiRgs @ reesSith It any thehined den & lamehiffe it QRAMINY to Figures

_i and %;Orr%m%qgiig %%%%SPQHQHQQII section 24 or 30 has been

removed.

Thé-indentation-markings'are produced du:ing'
manufacture, that.is‘during”the~transfer moulding of the

housing or the housing shell.

T ‘It is also possible to combine the arrangements
according to Figures i‘énd 2 or 3'and 4; reséectivély;
i.e. to provide the slot 22 within a hexagonal contour
34 and to_fbrm thé indentation 16 similar tb'the-one in
Figure 4 instead of as shown ih'Figuré'zf iﬁ:which it is

1S wedge-shaped. .



i.e. to provide the slot 22 within a hexagonal lrrm ormt 1;',3’-'1
i ndentation 16 simlrar to the ome in Figure 4 ins Hmﬂm @thn Faw )
22, inwhith it is wedge-shaped. .9 CLAIMS: 1. A*hofisihg X Ors

\eVectrical device havi ng i ndent a- tions formed in the housing wall to form
zones of weakness along whjch an integral wallgsection can be renmoved in
ordaysto forman opening, characterised in 5 t hat respective indentations
are arranged opp05|t l\'*gnd general ly coaxial with one another on opposite
Ssides of the hous and are approximately circular, the transverse
extent- of the indentations in the outer and inner surfaces of. the walls

are respectively such that 10 the renpvable wall secti on definedby the

i ndentations is wjder g@ﬂ H%n%@ +§g%%€?gp§céfn@gvf@élh§9{5@¢§nﬁeﬁe§d by

renoval thereof mhere sectl on cannot enteér

housi ng, and the éfmabéemwl lnséﬁé'%‘uéﬁn?e&é‘]}f}a@beféfﬁ”kéﬁ'@s“@f| by
rotation. 15 2. A housing.for an electrical device, having a housing wall

formed. with indewégkness sPongi WgicRNgA Dht¥GP¥IERallabeOUivhi 6anapaection
of the -wall can be renoved in
removed in order to form an opening, characterised in
g 5 that.respectlve indentatlons are arranged opposite and
. " | generally coaxlal with one anothe: on. opposite sides of
the housing wall and,are approximgtely"clrcular,'the
transverse extent-of the indentations in the outer énd
inner surfaces of the walls are respectively such that
10 - the removable wall section defined by the indentations
is wider than the opening in the inner wall surface
_ fbrmed;bj remoéél thereof whereby theiremovéble.wall

Section cannot enter the housing, and the removable wall

section is detachable from the wall by rotation.

1§ 2. A housing for an'eleétrical device, having a housing-

wall formed with indentations defining zones of weakness
'g-' | along which a section of the wall can be removed in

order to form an opening, characterised in that
respective indentations are arranged opposite on

29 opposite sides of the housing wall and are approximately
circular and generally coaxial, the indentation in the
outef surface of the wall having an inner diameter which
is greater than the outer diameter of the indentation
formeq in the inner surface of the wall, whereby the

23 removable wall section defined by the indentatiéns has a



der to
ranged

mﬂ eni ng, char acterised in that respective indentations are
appr oxi mat eley Hl@" d general |y coaxial, the indentation in t hé ‘out.er .

|

pposite sides of the housing wal’l and are

~~surface of the wall having an inner diameter which is greater than the

. outer diameter of the indentation formed in the inner surface of the waldy.
wher eby the 25

- 10 greater di aneter than the openi ng produced in the inner wall surface by
renoval of grieatex dxmuemw thare themopanins araducasdiiny the dbmar e from

the wall

char act er | ¥&d1; ﬁqﬂﬁigﬁrh¥|4ﬁﬂ9ﬂ%ﬁ|Qﬁr

has an i nner

Similar todem °V$bl%2%%%éf°rb}5§r§2%%°$€ o Wyt a0 i n 10 tha

wal |

renovabl e wal | sectron]dbfrnedby the indentations has aw

by rotation. A housrnq%accordrng to claiml or 2

h d
t he sai |gq¥

char act eri

particul ar square.

~
7

3.

he (3l AKEIQRF & of . the h'ousi ng

tour is triangular. A housrng according to claim3,
jat the said inner contour I's quadrilateral, in
6. A housing according to claim 3, characterised in

A housing according to claim 1 or 2 characterised in

that the indentation in the outer surface of the housing

- wall has an inner contour formed as a polygon to receive

.-a spdnner or similar tool.-

4.

A houSing according to claim 3, characterised in

that the said inner contour is triangular..

. 5.

A housing according to claim 3, characterised in

that the said inner contour is quadrilateral, in

particular square.

6.

A housing according to claim 3, characterised in

. that the said inner contour is hexagonal.

7.

A housing according to any one of the preceding

claims, characterised in that a slot is provided within

the inner contour of the indentation on the outside

surface of the husing in order to receive a screw driver.

8.

A housing according to any one of the preceding

claims, characterised in that the indentation in the

inside surface of the housing is defined by an outer

o/

s



15  “that.the said inner contour is hexagonal . Z—A—housimig accor di ng tq@i

any one of the preceding clains, characterised in Iu“l“‘\ﬂmnow ded
wi thin.the inner contour of the indentation on the\ “mm of the
\ausing in order to receive a screw driver. 20 8. A hou8iny atcdrdi'ng to any
one of the preceding clainms, characterised in that the indentation in the"
i nsige surface of the housing is defined by anldut er 11 contour which is
circular and -defines the opening after the renovable wall section has been
renoved. 9 A hoaehkguacwbighndst cigsulencaofi dréipescibengpendings after
characterised in that the indentation in the inside surface of the housing
_is a pot-like indéReareppgable; alpasecsdrrabasoPefRi ERTPYedi-sposed
approximately at the |l evel of the base surface of the indentation in the
.outside surface of the housing. 10. A housing for an electrical device,

substantially as 10 herein_described. with reference ta Eigqures 1 2 or
Figures 3 and 4 o% thg 5888ﬁﬁ n?Fﬁarafgﬁiﬁas?nY oRE of thi pr%ced?ﬁg

claims,_characterised in that the indentation in the
s . inside surface of the housing is a pot-like indenta-

" tion, the base surface of which is disposed

_—

approximately at the level of the base surface of the

indentation in the outside surface of the housing.

- 10. A housing for an electrical device, substantially as |
;0 herein described with reference to Figures 1 and.2 or:

Figures 3 and 4 of the-accompanyinggdfawihgs,

<

o~



