1 NB&C FGLI O 230P56226 - WANGDOC:  1453d ELECTRIC
SW TCHGEAR The invention relates to an electric sw tchgear, e |a3
aut,brti c cut-dut, with at |east one contact set which in eégﬁzégé h se a
fixedhand a nnvable contact nenber, which cooperates, via a switch
actuating nmechani sm with a switch handle and an indicator |ever, which

i ndircator |ever indicates the switch posi ti oh of ‘the novabl e contact menber
in a window in the housing of the swtchgear, arranged near the switch
handle. It is khONFRLIProV3AR5@P2Etric switchgears with SWANGPOPDS1I4S N

i ndi cators, which provide information about the -present switch position of
the contacts. Switch position indicators can be based both on el ectronic

and on mechani cal arrangenents. VVﬁh flk&gd ﬁ sctrlc appl i ances, which are
usual ly provided with switch necha EARN tch position

I ndicators are nostly used. From DE-GM 7,033,859 a circuit breaker of a
fitted appliance has been discl osed, mnth a contact position indicator

whi ch i's ConSt'fﬁéefn@gnéfoﬁnﬂéf§{8£ tgvgﬁ electric switchgear,

especially an automatic cut-out, with at least one
contact set which in each case hase a fixed and a
movable contact member, which cooperates, via a switch
Y actuating mechanism, with a switch handle and an
indicator lever, which indicator lever indicates the
switch position of the movable contact member in a
window in the housing of the switchgear, arranged near

the switch handle.

It is known to provide electric switchgears with switch
position indicators, which provide information about the
present switch position of the contacts. Switch
position indicators can be based both on electronic and
on mechanical arrangements. With fitted electric
appliances, which are usually provided with switch
mechanisms, mechanical switch position indicators are

mostly used.

From DE-GM 7,033,859 a circuit breaker of a fitted
appliance has been disclosed, with a contact position

indicator which is constituted by an indicator lever



2 which is in direct effective connection with a contact |éver. Moreover
cator lever is arranged between the contact |ever and a bar serving

t he i ndi
for its

support. On the one hand it is supported on the bar, and on the: .

¥

other hand it is pivotally connected to the contact |ever at the‘point;hg

actuation of the latter.

sur f ace,

provi ded on the housing of the circuit breaker of the fitted appliance,
shows different col oured surfaces or signs corresponding to the contact

position

whi ch pi watiiadB yi caimetise theeChOnt bttt e | evmnetbidheawi bidi satontdever,
| atter sw nging around the

The indication occurs by neans of an indi'cator

which is visible in the end face of the switch beneath a w ndow

. For actuation of the indicator lever there is a driving pin,

t he

and

pi vot pin already nmentioned. Moreover the pivot

pin is solewerangdipnerrertthertediondton taver ievarranggdvbetwede driving

pi n and
SW ngi ng
t he i ndi
require

a large lever_,armw th the indicator Egéfggg,ﬁ;g@%%gt SSEII
ryes s ‘noveément s of
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(ﬁ“éﬂosurfac .. Jhe known smnécgnp05|t|on |nd|cat0£hgoes i ndeed

ne hand it Is supporte the bar, and on

other hand it is pivotally connected to the contact
lever at the point of actuation of the latter. The
indication occurs by means of an indicator surface,
which is visible in the gnd face of the switch beneath a
window provided on the housing of the circuit breaker of
the fitted appliance, and shows different coloured

surfaces or signs carresponding to the contact position.

For actuation of the indicator lever there is a driving
pin, which pivotally connects the contact lever to the
indicator lever, the latter swinging around the pivot
pin already mentioned. Moreover the pivot pin is so
arranged that it forced-out a small lever arm with the
driving pin and a large lever arm with the indicator
surface, so that small swinging movements by the driving
pin lead to large swinging movements of the indicator

‘surface.

The known switch position indicator does indeed require
only a little space, but on the other hand, regquires a

not insignificant effort in production and installation,

Q)



. _
only a little space, but on the other hand, requires a not insignificant
effort in production and installation, 3 for there is no provision for
adjﬁs}ﬁent. The” obj ect of the invention is to provide a switch position
i ndi c@gor which needs little effort in production and installation, and
hence can be econom cal |l y manufactured, and Ich also clearly indicates
the open setting of the contacts. The inventi'on resides in electric
switchgear with at | east one contact set  which in each case. has a fixed
and a novabl e contact nenber, which cooperates via a switch actuating
ni echani sm mﬁtp?ﬁ Emﬁtch.handle and an ig%icator l.ever, which indicator
e h

| ever indicates BRI cA®pBRi Pr8RA6R oPhE Fo PN W act menber in a

wi ndow in the housing of the switchgear, the w ndow being arranged near the
switch handl e, characterized in that the switch actuating nechani sm has a

pai r_of ‘1 evers hiChpBEESop EAROHAVEALILAMICRY SRyl Wedylit e 1 xed
bearing via a third lever, that one of the levers of the pair o evers is
connected to thgostieh 1ABEL8t8RPJwhich needs little effort in

production and installation, and hence can be

economically manufactured, and which also clearly

indicates the open setting of the contacts.

The invention resides in electric switchgear with at
least one contact set which in each case has a fixed and
a movable contact member, which cooperates via a switch
actuating mechanism, with a switch handle and an
indicator lever, mhich indicator lever indicates the
switch position of the movable contact member in a
window in the housing of the switchgear, the window
being arranged near the switch handle, characterized iﬁ
that the switch actuating mechanism has a pair of levers
which forms a toggle joint which i1s supported in a fixed
bearing via a third lever, that one of the levers of the
pair of levers is connected to the switch handle and
also to the indicator lewer, that the other lever of the
pair of levers is coupled to the mouvable contact member,
and that upon opening of the contact set, the indicator

lever swings in front of the window.



also to the. indicator letter, that the other |ever of the pair of levers
IS coupled to the novabl e contact nenber, and that upon opening of the
contact set, the indicator lever swings in front of the w ndow. 4.1n an,
advant ageous refinenent of the invention, in order to even out béaring%g&ay
consequent on tol erances of fit, and al so wear of the contact nenbers and
beari ngs, the novable contact nenber i4 provided with a rigid frane of
insulating material, in which a conductor nenber with a contact stud is
novably carried and is acted upon by a 'spring in such a way that the
conductor nenber with the contact stud springs into whichever is the
opposi t e 3w eohagusntrorousfi ref inepeadedr hieed nywinkgiomg dov emdetr of t he
frame which results fromthe swi tching actuation of the switch handle.

Furt her nDEg, YR8 PHEI BLAEHNGe PR YNEP MEE AGNFe @ FodGraNce soft he one | ever
of the pair  of handl.e, or fixed to.

in sucﬁlﬁ'mﬁbgrﬁégor@k%grhz g q?%%b%gﬁéfg&&l %gz%%%B?eﬁﬁéﬂ§sef t he
anentionthgah%%a'a%i%%%kggi %% %%rtQ% provided with a rigid
frame of insulating material, in which a conductor
member with & contact stud is movably cérried and is
acted upon by a.spring in such a way that the conductor
member with the contact stud springs into whichever is w,
the opposite switch position, after a predetermined
swinging movement of the frame which results from the

switching actuation of the switch handle.

Furthermore, the indicator lever may be formed
integrally on the one lever of the pair of levers which
is connected to the switch handle, or fixed to it in

such & way that it forms a fixed angle with it.
By means of the invention, false indications about the
present switch position can be ruled out, especially in

the above-mentioned refinement of the invention.

The surface of the indicator lever that faces the window

may be of a contrasting colour.

The invention, advantageous refinements and improvements



present -switch position can be ruled out, ‘especially in the above-nentioned
refi nement of. the invention. The surface of the indicator |ever that faces
the{w(ﬁdOM/nay be' of a contrasting colour. The invention, advantageous
refigaents and inprovenents 5 to the invention, and also further )
advant ages, will be expl ained and described in nore detail with reference
to the. drawing, in which two exenplary enbo8inents of the invention are
illustrated. Figure 1 shows the construction in principle of swtchgear
according to the invention, in the "on"- position (in |ongitudinal
section), Figure 2 shows an arrangenent according to Figure 1, in the "off"
position (in |ohgithei haveptienonandFrspef Brthensadvwanhagesw withiehe
according to the invention, with non-positive |ocation of the novable
contact nenber, @XRlphaedopndpdererdhedi an| Baget detaal withi oaferengar bo4
shows the arran ﬁnent_accordjng to Eigure 3, in an intermedi ate position
(in | ongitudina %eéf?ﬂh??' in“whic wo exemplary embodiments of the

invention are illustrated.

Figure 1 shows the construction in principle of
switchgear according to the invention, in the “on"

w position (in longitudinal section),

Figure 2 shows an arrangement according to Figure 1, in

the "off" position (in longitudinal section),

Figure 3 shows another switchgear according to the
invention, with non-positive location of the movable
contact member, in the “on" position (in longitudinal

section),

Figure 4 shows the arrangement according to figure 3, in

an intermediate position (in longitudinal'section),

Figure 5 shows the arrangement according to Figure 3, in

the “off" position (in longitudinal section).

Figure 1 shows the depiction of a detail of the

longitudinal section through a switchgear 10, and its



Figure 5 shows the arrangenent according to Figure 3, in the "off" positioﬁ
(in longitudinal section). Figure 1 shows the depiction of a detail of the
| ongi tudi nal section through a switchgear 10, and its 6 housing 12, .
whi ch has a wi ndow 16 near to a switch handle 14. The pivotally hountedig
switch handle 14 is connected in a pivot 20 to a first lever 22 of a pair
of levers and also to an indicator |ever 24. The |lever 22, together with a
second |l ever 26, fornms a pair of |levers which are connected together by a
common toggle joint 28. The joint 28 also serves for connection to a third
| ever, the supporting |lever 30, the. other end of which is coupled to a
support i ngoweang ny2 32whiehnes anwihdokoli6i ngan2toBal swdthle supporting
bearing 32 there is a fixed bearing 34, which carries a novabl e contact
member 18Mandh® hbvabl e contact nmenber 18 is forned by a contact arm 36. to
which is fixed on the one hand a contact stud 38 and on the other hand a
retaining pivot 21.

The pivotally mounted switch handle 14 is connected in a
pivot 20 to a first lever 22 of a pair of levers and
also to an indicator lever 24. The lever 22, together
with a second lever 26, forms a pair of levers which are

connected together by a common toggle joint 28.

The joint 28 also serves for connection to a third
lever, the supporting lever 30, the aother end of which
is coupled to a supporting bearing 32 arranged on the

housing 12,

Below the supporting bearing 32 there is a fixed bearing
34, which carries a movable contact member 18. The

movable contact member 18 is formed by a contact arm 36,
to which is fixed on the one hand a contact stud 38 and

on the other hand a retaining pivot 21.
The retaining pivot 21 receives the other end of the

second lever arm 26, which forms a lever pair with the

first lever arm 22.

The movable contact member 18, with a fixed contact



The retaining pivot’ 21 receives the other end of the second |ever arm 26,
which forns a lever pair with the first |lever arm22. The novabl e cont act
nenﬁef718, with a fixed contact 7 menber 19, constitutes a contact set
40, Wwhich is closed in the exanple shown in Figure 1. The indicator |ever
24 has an indicator surface 25, which, corresponding to the switch position
shown in Figure 1, lies to one side on the window 16. In Figure 2 the
arrangenent disclosed in Figure 1 is shown in the switch position with open
contacts 18, 19, the indicator lever 24 with its indicator surface 25 being

t
cuung L1 11 onL Serbss WML e SUSlR 02l e g d0eg.

Mor eover the swit. dting ‘néchani'sm <€ons

22, 26, the suppartiag,l 3Qp : ; [ on the switch handle 14
and also in theﬁge%g?nfﬁgﬁgpfbfh oﬁ”fﬁﬁ”%ﬁﬁgﬁfé contact nenber 18, is

constructed in such a way that on the one hand the opening of the contact
set 40 is sufficiently |arge,

The indicator lever 24 has an indicator surface 25,
which, corresponding to the switch position shown in

Figure 1, lies to one side on the window 16.

" In Figure 2 the arrangement disclosed in figure 1 is
shown ih the switch position with open contacts 18, 19,
the dindicator lever 24 with its indicator surface 25
beihg swung in front of the window 16 in the housing 12

of the switchgear 10.

Moreouer.the switch actuating mechanism, constituted by
the pair of levers 22, 26, the supporting lever 30, the
nose formed on the switch handle 14 and alsoc in the
retaining pivot 21 on the movable contact mewher 18, is
constructed in such a way that on the one hand the
opening of the contact set 40 is sufficiently large,
i.e. the contact members 18, 19 lie sufficiently far
away from each other, and also on the other hand the
indicator lever 24 is swung in front of the window .16

and thus opens up the view of the indicator surface 25.

fFigure 3 shows a similar arrangement as already



i.e. the contact menmbers 18, 19 lie sufficiently far away from each other,‘
and al so on the other hand the indicator lever 24 -is swng in front of the
wi ndow 16 and thus opens up the view of the indicator surface 25. Figure. 3,
shows a sim |l ar arrangenent as al ready 8 disclosed in Figure 1, wth
swi t chgear 41 which has a housing 42 and is provided with a switch handle
44 and also directly adjacent to it a ®8i ndow 46. The conspi cuous difference
fromthe arrangenment according to Figures 1 and 2 can be seen in the
construction of a novable contact nenber 48 overhung froma bearing. This
has a retaining pivot 51, which receiues a |l ever 56, which constitutes a
toggle jodhséchBseditinafbghee levwltb2a whiithhgearofnhewhiédhi haa pi vot
bearing 50 to the switch handle 44, the toggle joint supporting itself by a
supporti ngoweies 62 andriederravidedawibhanyswippbr bandlbeafi agd62. The
novabl e contact  nmenber 48, which .togethe( with a fixed contact nenber 49,
const it utdssa gbneatlysadingent; kopibypdwindPRh4a - carrier frane 66 of
i nsul ating _

The conspicuous difference frowm the arrangement

according to Figures 1 and 2 can be seen in the

construction of a movable contact member 48 overhung

from a bearing. This has a retaining pivot 51, which <

receives a lever 56,'which constitutes a toggle joint 58

with another lever 52, which is connected in a pivot

bearing 50 to the switch handle 44, the toggle joint

supporting itself by a supporting lever 60 carried in a

stationary supporting bearing 62,

The movable contact member 48, which, together with a
fixed contact member 49, constitutes a contact set 64,
is provided with a carrier frame 66 of insulating
material, which carries the retaining pivot 51, énd also

a.conductor-member 70 with a contact stud 71,

The retaining pivot 51, to which the lever arm 56 is
connected, is also connected pivotally with a fixed
bearing 69, via & connecting member 68, by which the

movable contact member 48 attains a good mobility.



material, which carries the retaining pivot 51, and al so a conductor nenber
70 with a contact stud 71. The retaining pivot 51, to which the |ever arm
56$i&fbonnected; is also connected pivotally with a fixed bearing 69, via a
connegking neitber 68, by which the novable contact nenmber 48 attains a good
mobi lity. 91t is still to be nentioned that an indicator |ever 54,

whi ch carries an indicator surface 55, is_jcﬁned to the pivot which
connects the switch handle 44 with the | ever 52. The conductor menber 70,
arranged in a through cavity of the frame 66, serves as the contact

carrier, and is acted upon by a spring 72. Furthernpre the conductor nenber

has a common piMotisadkilh &4 the Mensienad ddhamuddnditaten nevshdfet or

menber 70 swings as far as the restriction by the frang 66 permts. The
arrangenent i1 SO Th SR E % FUrtNos SHERR THEFQH 12 condl QIRRF "E9 ol

contact st 1N e dhilie ALANGEIe Already Sl 0%k Uik A
: |

illustrated, ew se |I'n nal” Sec

The conductor member 70, arranged in a through cavity of
the frame 66, serves as the contact carrier, and is

U acted upon by a spring 72. Ffurthermore the conductor
member has a common pivot axis 74 with the frame 66,
around which the conductor member 70 swings as far as

the restriction by the frame 66 permits.

The arrangement illustrated in Figure 3 shows the switch

condition “closed contacts".

In Figure 4 the arrangement already disclosed in Figure
3 is illustrated, iikewise in longitudinal section, the
switch handle 44 having been operated so that the switch
actuating mechanism, and the movable contact member 48,
assume an intermediate position, in which the conductor
member 70, with its contact stud 71, is still engaged
with the fixed contact member. It is obvious here,
however, that the frame 66 and also the conductor wmember
70 have assumed a new position as compared with figure

3, The other components correspond to those that have



swi tch handl e 44 having been operated .so that the switch actuating
mechani sm and the novabl e contact nenber 48, assune an internedi.ate
position, in which the conductor menber 70, with its contact stud 71, js
still engaged with the fixed contact menber. It is obvious here, howeves,
that the frame 66 and al so the conductor nenber 70 have assuned .a new
position as conpared with Figure 3. ThdQother conponents correspond to

t hose that hdve 10 been thoroughly explained in Figure 3, so that there
is a basis for their reference nunbers here also. In Figure 5 |ikew se, the
arrangenment disclosed in Figure 3 is shown in |ongitudinal section, the
switch haR@es % H°'PH968MtFé§ﬂaﬂ69P|@Hr519urﬁa@vng°néwa¢eébﬁeﬂ ilfs opposite
end p05|t|op % h Ech actuatlng me anlsglhas | i kewi se assuned
its end pB8sPRFaA, TRAi & G&Srre B85 BupRETe here 8disci.on of the contact
set 64. As a consequence of the further smnnglng of the frane 66, and hence
the di spl acenent of the pivot axis 74, the conductor nenber 70 sw ngs away

with a sn3g Figirens hi%8fican! e TPMIAGeHRnt0 difiRh LG qantact set 64 is

Figure 3 is shown in longitudinal section, the switch

Pl

handle 44, in contrast to Figure 3, having now reached
its opposite end position, so that the switch actuating
mechanism has likewise assumed its end position, which .;J

corresponds to the "off" position of the contact set 64.

As a consequence of the further swinging of the frame
66, and hence the displaeement of the pivot axis 74, the
conductor member 70 swings away with a snap from the
fixed contact member 49 so that the contact set 64 is

suddenly opened.

Simultaneously with the attainment of the end position
of the switch handle 44, the indicator lever 54 with its
indicator surface 55 swings in front of the wiﬁdow 46 in
the housing 42 of the switchgear 41, by which the "off"
position is indicated, i.e. the separation of the

contact sets 64,

The arrangements shown in Figurse 1 to S5 correspond as
regards the principal of their indication of switch

pasition,



suadenly opened. Simnultaneously with the attainnent of the end position of
thegsmﬁtch handl e 44, the indicator lever 54 with its indicator surface 55
gs in, front*of the window 46 in the housing 42 of the switchgear 41, by

mhlchwthe “of f" position is indicated, i.e. the separation of the contact
sets 64. The arrangenents shown in Figurse 1,{0 5 correspond as regards the
principal of their indication of swtch position. The great advantage

that is attained with the arraangenent according to Figures 3 to 5 lies in
the fact that the smﬁnging of the indicator |ever 54 onIy happens at the

monent when they é?% C n@ﬁgt4- {g% opglkict or nmember 70
with the contact st %& as separated rom -t ??xed contact mnenber 49.
In this sinple iMmefemént ad Seoddihgatd iglrddes sybtemposithophearade
ruled out, which is of particular inportance with regard to el ectrical
safety. that the swinging of the indicator lever 54 only happens
at the moment when the movable contact member 48, that
is the conductor member 70 with the contact stud 71, has
separated from the fixed contact member 49. In this
simple-manner, a false indication of the switch position

can be ruled out, which is of particular importance with

regard to electrical safety.



12 CLAIMS 1. Electric switchgear with at |east one contact ‘set which in
teach case has a fixed and a novabl e contact nember, which cooperates via a
switch actuating nmechanism wth a switch handl e and an indicator |ever,. . s
. Which indicator lever indicates the switch position of the novabl e contagt
menber in a wi ndow in the housing of thf swi t chgear, the w ndow béi ng
arranged near the switch handl e, characterized in that the switch actuating
mechani sm has a pair of |evers which forns a toggle joint which is
supported in a fixed bearing via a third lever, that one of the |levers of
the pair gk§%§¥?rs i's connected to the switch handle and also to the

I ndi cat or that the other lever of the pair of levers is coupled to

t he novabl e contact snenber, and that upon opening of the contact set, the
i ndicator lever swings in front of the window 2. Electric swtchgear

according;t 0 Ehalderlc Q&ﬁr@eﬂifééﬂ%ﬂﬁ abaiedbe Hﬁ’éla%ﬁtﬁeﬂt get member is

provided with a rigid frane I nsul ating materi al n which a conduct or
menber Wi LhidhCOM adlctPldikd a«a@vab#yx@@réwdaaxaduaslecz:sﬂtaeen by a

spring, and that the _
member, which cooperates via a switch actuating
mechanism, with a switch handle and an indicator lever,
~which indicator lever idindicates the switch position of
the movable contact member in a window in the housing of W
the switchgear, the window being arranged near the
switch handle, characterized in that the switch
actuating mechanism has a pair of levers which forms a
tdggle joint which is subported in a fixed bearing via a
third lever, that one of the levers of the pair of
levers is connected to the switcﬁ handle and also to the
indicator lever, that the other lever of the pair of
-levers is coupled to the movable contact member, and

that upon opening of the contact set, the indicator

lever swings in front of the window.

2. Electric switchgear according to Claim 1,
characterized in that the movable contact member is
provided with a rigid frame of insulating materdial, in
which a conductor memwber with a contact stud is wmovably
carried and is acted upon by a spring, and that the

conductor member with the contact stud springs into the

* € L K 0§ =



conductor nenber with the contact stud springs into the 11111111111111
114111111121321 * C L M S * 13 opposite switch position after a
prgadet er m ned sw ngi ng nbvenent of the frame. 3. Electric switchgear
accoding to'Caim1l or 2, characterized in-that the indicator lever is
formed integrally on the one lever of the ppyr of levers, and forms a fixed
angle with it. 4. Electri.c swtchgear according to any one of the
preceding C ains, characterized in that the surface of the indicator |ever
facing the window is contrasted in colour. 5. Electric swtchgear

substanti al | YSSE?Qﬁ]E’L N JEREh! e;c’%él‘%&ﬁ £?g§{~ €QCHrL8e £LOHL REd Ls@flg£ng OF

Figures 3 to e acconpan raw n
movement of the frame,

3. Electric switchgear according to Claim 1 or 2,
characterized in that the indicator lever is formed
integrally on the one lever of the pair of levers, and

forms a fixed angle with it.

4, Electric switchgear according to any one of the
preceding Claims, characterized in that the surface of
the indicator lever facing the window is contrasted in

colour.

5. Electric switchgear substantially as herein
described with reference to Figures 1 and 2, or Figures

3 to 5 of the accompanying drawings.
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