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CCNTACT SEPARATING DEVI CE FOR Cl RCU T BREAKERS Thi s invention réia;es to a
deV|ce for separating a pair of electric contacts which tend to wéld and
consi.st of a stationary contact and a contact which is novable away from
said stationary contact, particularly in a circuit breaker. Pairs of
contacts in swtchgear are desirably made from a honbgeneous noble
material, preferably silver, in order tO]achleve good arC|ng properties and

a |l ow vol tage drop ( e cont g I : 4 rt-circuit
currents having BTt AN ey 5 ST nds to

effect a wel di ng betmeen the contacts. For this reason it is known to nake
the pairs of contacts from heterogeneous nmaterial s, such as sintered
contacts, which will not tend to weld if they, contain, car bon. h a
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they have poorer arcing properties. Besides, their use gives rise to
consi der abl e

Pairs of contacts in switchgear are desirably made from a
homogeneous noble material, preferably silver, in order to
achieve good arcing properties and a low voltage drop across the
contacts. But during a flow of short-circuit currents having a
certain magnitude said material undesirably tends to effect a
welding between the contacts. For this reason it is.known to
make the pairs of contacts from heterogeneous materials, such as
sintered contacts, which will not tend to weld if they contain,

e.g., carbon.

Such a risk of a welding of contacts will arise duiing a
flow of a current below 400 amperes. During a flow of such a
current in conventional swifchgear a striking armature cannot
yet be effective and the existing kinematic arrangement cannot

separate the sticking contacts.

But the use of heterogeneous materials in such pairs of
contacts has +the disadvantage that they have poorer arcing

g
o

properties. Besides, their use gives rise to considerable
problems during the manufacture, particularly because a contact
which has only a low tendency to weld can be mounted only with

difficulty on a contact carrier.

It is an object of the invention to provide a device which
is of the kind described first hereinbefore and which permits a
pair of contacts to be made from homogeneous noble materials
although they involve a risk of contact welding.



probl ems during the manufacture, particularly because a contact which has
only a low-tendency to weld can be nounted only with difficulty on a
contact carrier. It is an object of the.invention to provide a device which
is of the kind described first hereinbefore and which permits a pair of
contacts to be made from honbgeneous nobl e materials al though they involve
a risk of contact wel ding. 2 That object is acconplished in accordance
with the invention by the features characterized in claim1. Preferred
features by which the invention is inproved further are apparent fromthe
dependent cl ai nBha&tt oobfectTheideviaceoppdistied | Anaceocdadaacs t witthhe the
nvent i on {Q¢e3€PaH b1 Pllduiled! SEILEANAS! fn 'BLEN §1d f:2 il gand
consi st of a stationafy contact and a contact Ich Is novable away from

t he stati ofRATUERSHtRE (Whigh tthe Lavenptisnyigi iBpreved ciiethen dem eRpasenty
conpri ses frdmi e NgepeH@ent\B18msS2bt@seg. i n the contact-separating
direction and is novable froma stand-by position and serves to actuate the

novabl e cont act,
The device provided in accordance with the invention for

separating a pair of electric contacts which tend to weld and
consist of a stationary contact and a contact which is movable
away from the sfationary contact, particﬁlarly in a circuit
breaker, advantageously comprises a tripping lever, which is
biased in the contact-separating direction and is movable from
a stand-by position and serves to actuate the movable contact,
and means for holding the tripping 1lever in its stand-by
position, and the movement of the tripping lever from its stand-
by position involves a displacement of its fulcrum from a
position in which increased separating force is exerted on the
- movable contact. )

_ The displacement of the fulcrum during the movement of the
tripping lever preferably permits an initially strong separating
force and a succeeding lower force for continuing the separation
to be exerted on the movable contact. That displacement of the
fulcrum can be effected by various kinématic arrangements, which
may comprise, inter alia, suitable cams. The tripping lever
preferably comprises a first leg, which'is engageable by the
holding means, and a second leg for engaging the movable
contact, and if the tripping lever is rotatably and displaceably
mounted between its two legs and is mounted at its second leg to
be pivotally movable at an abutment, a kinematic arrangement
will be obtained which is 'extremely compact and conveniently
operable and can be manufactured by simple technolégy. In that
kinematic arrangement the desired relationship of the contact-
separating force and the extent of the contact-opening movement
can be achieved.



and neans for holding the tripping lever in its stand-by position, and the
novenent” of the tripping lever fromits stand- by position involves a

di spl acenment of its fulcrumfroma position in which increased separating
foree i s. exerted on the novable contact. The displacenment of the ful crum
during the novenent of the tripping Ieveg preferably permts an initially
strong eeparatﬁhg force and a succeedi ng”l ower force for continuing the
separation to b&eeX@MMﬁiﬂylt&ﬁﬁrﬂnﬁﬁﬂfhgonjﬁtmt Thesfeti-aplacepenmnivg t be

fulcrumcan b effected b t
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t he ext entandf ﬂdua(ﬂhﬁﬁ&tp@menoﬁglhsvmqvemenanlbepazhtetbﬂ movable about
the turning and sliding joint at a relatively lower lever ratio.

It is apparent that the invention desirably provides a
tripping lever, which in its make or stand-by position is biased
between a fixed abutment point, e.g., in a circuit breaker
housing, and holding means, which preferably comprise a detent,
in the contact-separating direction by a tripping spring. After
the tripping lever has been released, it will first pivot in the
contact-separating direction under the action of the tripping
spring about its abutting fulcrum, particularly at a stop in the
housing. Owing to the lever ratio of the tripping lever the
force of the tripping spring is so increased that the separating
force exerted on the movable contact is much strohger than it
would be if the rotation had been effected from the beginning
about the stationary pivot pin, e.g., in the housing.

After the contact has been separated by a strong force, the
tripping lever under the action exerted on it by the tripping
spring continues to rotate until the slot in the tripping lever
strikes against the stationary pivot pin of the housing. At that
"time the fulcrum is so displaced that the lever ratio is changed
in a sense to ‘decrease the force exerted on the movable contact.
That effect is assisted by the fact that the pivotal movement of
the lever has the result that the changing conditions of action
decrease the resulting force exerted on the movable contact.
Owing to the gearing up, the movable contact is then moved to
the required final OFF position and a strong force is not
required during that third part of the movement.



3 The twurning and sliding joint preferably permts a displacenent in such a
direction that the tripping lever in a first part of its novenent fromits
stand- by- position is pivotally novabl e about its abutting fulcrumat a

hi gher lever ratio and in a second part of its novenent is displaceable in
the turning and sliding joint either in gddition to its rotary novenment or
In the absence of a sinultaneous rotary novenent, and in a third part of
its novenment is pivotally novabl e about the turning and sliding joint at a
relatively lower lever ratio. It is apparent that the invention desirably
provi des a tri ppragradpgr toud dyrther: priefierred featansy qfosthe olhvenbieRed
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separatiNgcauses said directions to diverge to reduce the force which is
exerted.

As has briefly been suggested hereinbefore, the turning and
sliding joint preferably comprises a pivot pin, which is
stationary or fixed to the housing and is guided in a slot. The
tripping spring for biasing the tripping lever is preferably
pivoted to the first leg and the line of action of the tripping
spring is so éelected that the length of the resulting lever arm
will be smaller during the pivotal movement of the tripping
lever in the third part of its movement than the length of the
resulting lever arm during the first part of the movement.

The holding means referred to hereinbefore may be
constituted in a particularly simple manner by a releasable
detent mechanism, which for use in switchgear comprises a detent
lever.

Bécause the invention permits an effective and reliable
separation of contacts which may stick together, a use of
heterogeneous contact, such as sintered contacts, is desirably
avoided. The design in accordance with the invention desirably
.avoids a need for additional structural and manufabturing
expenditures and permits the contact material to be selected
only from electrical and economical aspects.

The invention will now be described in more detail with

reference to the accompanying drawings.



force exerted on the novabl e contact is nuch stronger than it would be if
the rotation had been effected fromthe begi nning about the stationary
pivot-pin, e.g., in the housing. After the contact has been separated by a
strong force, the tripping | ever under the action exerted on it by the
tripping spring continues to rotate untilzthe slqt in the tripping |ever
stri kes against  the stationary pivot pin of the housing. At that tine the
fulcrumis so diFdgaeedltial 4hechematicalgk@tch CERBEEAgI Brd $E188tEAtive

decr ease t f Q. rd ed t he novabl e contact., That effect. |s assisted
by the factE ﬁ‘f‘ﬁ%ﬁ“‘?ﬁ‘?gﬁo a(?erl'rrlover%ennta%cﬁort Clee\ﬂairttha’g’et YR et 13t 1tfe
changi ng c&¥@NdrbYs pelsiddidrgn decrease the resulting force exerted on the

novabl e contact. Oning to the gearing up, the novable contact is then noved

to the required_{final %F_£osition and a strong force is not required
during that thi Fa9¥Zet ofi% R Weenthet is gimilarditeg Figure drtard shows

preferred frhet movable! RontacntinoAteheinasi bFenpskithenabyhii ng ful crum and
the position of the turning and sliding joint for the tripping | ever are so

sel ected _
- Figure 3 is a graph illustrating the dependence of the

separating force on the extent of the contact-opening movement.

Figures 1 and 2 show a device 10 for separating a pair of
electric contacts which tend to weld and consist of a stationary
contact 11 and a contact 12, which is movable away from the
stationary contact. That device is intended for use in a circuit
breaker. The movable contact 12 is arcuate and at its opposite
end is pivoted to the housing at 13. The contact-clbsing force
is exerted via a member 14, which is pivoted to the contact 12
and at its other end is supported against the housing by a
pressure-applying spring 15. Suitable coatings on the contacts
have not been shown for the sake of simplicity.

The arcuate movable contact 12 comprises a vertically
rising actuating portion 16, which is engageable by a tripping
lever 17.

The tripping lever 17 comprises a first leg 18, which is
engageable by holding means 19, and a second leg 20 for engaging
the movable contact 12 at its actuating portion 16. Between its
two legs 18 and 20 the tripping lever 17 is mounted in a turning
and sliding joint 21 so that the tripping lever 17 can be turned
and displaced. The turning and sliding joint 21 comprises a
stationary pivot pin 22, which is guided in a slot 23.

The second leg 20 is provided at its outer edge at a
distance from the turning and sliding joint with a bearing
fulcrum 24 at the intersection of two engaging surfaces 25 and



that the line of action of the force exerted on the novable contact and the
direction of the novenent of the contact as it is opened coincide and the
subsequent pivotal novenent then causes said directions to diverge to
reduce-the force which is exerted. As has briefly been suggested

her ei nbefore, the turning and sliding joint preferably conprises a pivot
pin, which is stationary or fixed to thefhousing and is guided in a slot.
The tripping spring for biasing the tripping lever is preferably pivoted to
the first leg and the line of action of the tripping spring is so selected
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a use of ?ﬁi@gggfﬂfngvggptggg,F§§gfea§_sin;ered contacts, is desirably
avoi ded. e design in accordance with the invention desirably
The first leg 18 of the tripping lever 17 is formed with a
detent 28; which together with a detent lever 29 constitutes
holding means 19 consisting of a detent mechanism. The detent
lever 29 is also pivoted to ‘the housing and from its locked
position shown in the drawing can be pivoted to the position
‘illustrated by broken lines in that a force K is exerted on the
other end of -the detent lever.

A tripping spring 30 is pivoted to the first leg 18 at a
distance from the turning and sliding joint 21 and at its other

end is secured to the housing.

Figure 1 illustrates the lever ratio of the tripping lever
17 when it is in its stand-by position and is acted upon by the
tripping spring 30 and supported at its bearing fulcrum 24 on
the flat housing wall 27. Said lever ratio will determine the
separating force F which is exerted by the tripping lever 17 on
the movable contact 12. A comparison with Figure 2, in which the
tripping lever 17 has reached its final OFF position, will
reveal that the leverage or lever ratio has changed to a':b' so
that the conditions are different from those determined by the
lever ratio a:b. This is due to the fact that the fulcrum has
been displaced during the movement of the tripping lever 17 that
included the pivotal movement under a strong force about the
bearing fulcrum 24 and a succeeding relative displacement of the
pivot pin 22 in the slot 23. At the lever ratio a':b' the
pivotal movement is effected under such conditions that a

relativeley weaker force F' is exerted.



avoids a need for additi onal strwuctural and manufacturing expenditures
and permts the contact matérial to be selected only fromelectrical and

economi cal aspects. The invention will now be described in nore detail with
reference to the acconpanyi ng draw ngs. 5 Figure 1 is a schematic sketch
showi ng an illustrative enbodi nent of a device in accordance with the

inventionin its stand-by position; Figure 2 is a viewthat is simlar to
Figure 1 and shqyhrch® MMt B, COwstehd thandbnak ORE Bepalra¥ing¥brce
Figure 3 is . a gragh |IIustraang t he dsﬁgﬁn ence of the separating force on
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pivoted t gckRmchRUStRE alidphaddifetONACt thbOSEAHAHNSGE lever 17 in the
turning and sliding joint 21‘:causes that force to be decreased
in steps to a much lower value F', which subsequently increases
slightly owing to the conditions for the engagement between the
second leg 20 and the actuating portion 16.



is exerted via a menber 14, which is pivoted to the contact 12 and at its
other end is supported agai nst the housing by a pressure-applying spring
15.- Suitabl e coatings on the contacts have not been shown for the sake of
sinmplicity. The arcuate novabl e contact 12 conprises a vertically rising
actuating portion 16, which is engageaBle by a tripping 1ever 17. The

tripping lever 17 conprises a first leg 18, which is | di ng
means 19, and a second | eg 20 for engaging the mvagl\ﬁmaﬂ\m‘““m its
actuating portion 16. Between its two legs 18 and 2 ni pping |ever 17
I's mounted in a turning and sliding joint 21 so that the tripping | ever 17
can be turned and displaced. The thrﬁQQfﬂﬁmisliding joint 21 conprises a
stationary pivot pin 22, which is guided in a slot 23. The second leg 20 is
provided at its outer edge at a distance fromthe turning and sliding joint
with a bearing fulcrum 24 at the intersection of two engaging surfaces 25
and 6126, Whidslviee ehtD ht fan §ﬁgb§atén§a@hniﬂﬁﬁqf1¢£§@?¥ﬁ%iﬁ@nF§9§P

which tend to weld and consist of a stationary contact (11)
and a contact (12), which is movable away from the
stationary contact, particularly in a circuit breaker,
characterized by

a tripping lever (17), which is biased in a contact-
separating direction and is pivotally movable from a stand-
by positibn and serves to actuate the movable contact (12),
and by means (19) for holding the shifting lever (17) in
its stand-by position,

wherein the movement of the tripping lever (17) from its
stand-by position involves a displacement of its fulcrum
from a position in which an increased separating force is
exerted on the movable contact (12). '

2. A device according to claim 1, characterized in that the
movement of the tripping lever involves a displacement of
its fulcrum 3in such a sense that a étrong initial
separating force is initially exerted on the movable
contact (12) and this is succeeded by the exertion of a
lower separation-continuing force on the movable contact
(12).

3. A device according to claim 1 or 2, characterized in that
the tripping lever (17) comprises a first leg (18), which
is engageable by the holding means (19), and a second leg
(20) for engaging the movable contact (12), and the
tripping lever (17) is movably mounted between its two legs
by a turning and sliding joint (21) and is movably mounted
by means of an abutting fulcrum (24) of its second leg
(20).



17 as_.pivotally noved about its bearing ful crum 24 during-an initial first
part of its novenent. The bearing ful crum 24 bears on a fl at surfﬁﬁe 27 of

t he housi ng; that surface al so constitutes a stop “ﬂl‘ surface
26 when it has been pivotally noved, see Figure 2. [W“““m of the
tripping lever 17 is forned wth a det ent 28, which* tobether mnth a detent

| ever 29 constitutes holding neans 19 gonsisting of a detent mechanism The
detent lever 29 is also pivoted to the housing and fromits |ocked position
shown in the drawing can be pivoted to the position illustrated by broken
lines in that a force Kis exerted on the other end of the detent [ever. A
tri ppi ng4spri Agdegice maarding theclaint 3| eghegagttexiges: At cthabnthae

turning and Sjthflhﬂﬂf,l Qirfe éli&mg ioiﬁé @ﬁh?rp%&ﬁhh:% LI st dSendiet in
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is additionally or separately displaceable in the turning
and sliding joint (21) and in a third part of its movement
is éivotally movable about the turning and sliding joint
(21) at a relatively low lever ratio.

5. A device according to claim 3 or 4, characterized in that
the position of the abutting fulcrum (24) and the position
of the turning and sliding joint (21) are so selected that
the line of action of the force exerted on the movable
contact (12) and the direction of movement of the contact
as it is opened coincide and the subsequent pivotal
movement of the tripping lever (17) causes said directions
to diverge to reduce the force which is exerted.

6. A device according to any of claims 3 to 5, characterized
in that the turning and sliding joint (21) comprises a
stationary pivot pin (22), which is guided in a slot (23).

7. A device according to any of claims 3 to 6, characterized
in that the triping lever (17) comprises engaging surfaces
(25, 26), which are disposed on both sides of the fulcrum
(24) and extend at an angle to each other.

8. A device according to any of the preceding claims,
characterized in that the tripping lever (17) is biased by
a tripping spring (30), which is pivoted to the first leg
(18).



reveal.that the | everage or lever ratio has changed to a':b' so that the
conditi'ons are different fromthose deternined by the Iever ratio a:b. This
is due to the fact that the ful crum has been displaced during the novenent
of the tripping lever 17 that included the pivo r a strong
force about the bearing fulcrum?24 and a succee%ﬂ.ﬂﬂmuﬁﬂﬂ Hrwﬂmplacenent
of the pivot pin 22 in the slot 23. Atl@he |ever sratiota'#b's the pivotal
novenent is effected under such conditions that a relatlveley weaker force
F' is exerted. 7 Figure 3 clearly shows the change of the separating
force F in dependence on the extent of the contact-opening novenent S.
During tbe flnsﬁqmmde(ﬂc¢¢mdhmyennnc1ammeﬂ aQnanaqunﬂﬁﬁdnimgthétc§hﬁ is
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extrenely short Sedond e novenent the displacenent
tripping Ieveselectﬁdthbawuthenbeaﬂﬁhs($d|¢mﬁjQﬁlﬂPEQIesﬁéﬁégg'ﬂﬁg?rTSFEe to

be decreased h@ SritPE1d £ %u@i?:@ |a¥@r ¥ dota1F movdhedt solEsegnentepping
i ncreases sllg tly owing to FIOHS for the eng&gq&Fnt bet.ween, t he
, ever during the thlr part of its moveme an during the

first part of its movement.
10. A device according to any of the preceding claims,

characterized in that the holding means (19) comprise a
releasable detent mechanism (28, 29).



second l eg 20 and the actuating portion 16. 8 CLAIMS 1. A device (10)

for separatlng a pair of electric contacts which tend to weld and consi st

of a stationary contact (11) and a contact (12), which is novable away from
the stationary contact, particularly in a circuit breaker, characterized by
a tripping lever (17), which is biased in a contact- separatlng di rection
and is pivotally novable froma stand-. b}1p05|t|on and serves to actuate

the nmovabl e cont aCéo&&ﬁbm-%ﬁmﬂW%dr%% FoRr B9l ébga %Hﬁaﬁék&t' ng |ever
(17) in its stand-by position erern € novenent e tripping |ever
(17) fromits stand-by position involves a displacement of its fulcrumfrom
a position in which an increased separating force is exerted on the novabl e

contact (12). 2. A devi ce accordingébg %&gg characterized in that the
novenent of the tripping |ever involv 3 placenent of

A device for separating a pair of electric contacts which
tend to weld and consist of a stationary contact 11 and a con-
tact 12 which is movable away from the stationary contact, par-
ticularly in a circuit breaker, consists of a tripping lever 17,
which is biased in a contact-separating direction and serves to
actuate the movable contact 12, and means 19 for holding the
tripping lever 17 in its stand-by position. The movement of the
tripping lever 17 from its stand-by position involves a displa-
cement of its fulcrum from a position in which an increased
separating force is exerted on the movable contact 12.

(Figure 1)



Its fulcrumin such a sense that a strong initial separating force is

initially exerted on the novable contact (12) and this is succeeded by the

exertion of a | ower separation-continuing force on the novabl e cont act

(12). 3. A device according to claim1 or 2, characterized in that the

tripping |lever (17) conprises a iirst Igg_(lB) whi ch i s engageabl e by the
)

hol di ng heans (19), é@ % -ngagl n he novabl e cont act
(12), and the trippin ve 1 abl'y 4 punt ed be¥ween its two | egs
by a turning and S|Idlnl join ig |s nD ably nted by means of an
abutting fulcrun1(24) Its se 9 4 A devi ce according

to claim 3, character |nth tetur' ~and Iz&ng'oint (21)
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a first part of its andts ion ifs pivotally
hl > SN
, o

nmovabl e about its &Y

24 O~ 21 >,
17 23
25 20
=_ 16
2
" l 15
12 !'
14
5/13 Fig1
30 26 22 19 10

>

18\

26— 4

N
/\’\\\\\\\\\\\
q
i
&y ]
“
y
~——-

25 E : ‘ﬁi==s; 20
/} ) 16
%
1 l //? 15
12 Y\,
/ 14
13



'ever ratio and in a succeeding second part of its novenent is additionally
or separately displaceable in the turning and sliding joint (21) -and in a
third part of its novenent is pivotally novabl e about the turning and
sliding joint (21) at a relatively low |lever ratio. 5. A devi ce according
to claim3 or 4, characterized in that the position of the abutting fulcrum
(24) and the position of the turning and sliding joint (21) are so selected
that the line of action of the force exelt¥@d on ‘the novable contact (12)
and the direction of novenent of the contact as it is opened coincide and

t he subsequent pivotal novenent of the tripping |ever (17) causes said
directions to diverge to reduce the force which is exerted. 6. A devi ce
according to any of claing 3 to 5, characterized in that the turning and
sliding joint (21) condri$es a stationary pivot pin (22), which is guided
inaslot (23). 7. A deyice according to any of clains 3 to 6,
characterized in that theltriping |ever (17) conprises engagi ng surfaces
(25, 26), which are disposeq on both sides of the fulcrum (24) and extend
at an angle to each other| §. A device according to any of the
preceding clainms, characfeirfized in that the tripping |lever (17) is biased
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a tripping spring (30), which is pivoted

devi ce according to claim8, characterize
the force of the tripping spring is so se
therresulting lever armis smaller during
tripping lever during the third part of i
part of its novenent. 10. A device accord
clainms, characterized in that the hol ding
detent mechani sm (28, 29). 3/

to the first leg (18). 9. 1A
dinthat the line of action of
| ected that the length (a, a') of
t he pivotal novenent of the

ts nmovenent than during the first
ing to any of the preceding
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