
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
1 

83
5 

52
1

A
1

��&�������
����
(11) EP 1 835 521 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
19.09.2007 Bulletin 2007/38

(21) Application number: 06005463.2

(22) Date of filing: 17.03.2006

(51) Int Cl.: �
H01H 71/02 (2006.01)

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HU IE IS IT LI LT LU LV MC NL PL PT RO SE SI 
SK TR
Designated Extension States: 
AL BA HR MK YU

(71) Applicant: Circuit Breaker Industries Ltd. �
Gauteng (ZA)�

(72) Inventors:  
• Elrick, David Alexander

Kempton Park
Gauteng (ZA) �

• Wiggins, Ian David
Edenglen 1613 (ZA) �

• Bugalini, Dante
Waverley
Gauteng (ZA) �

(74) Representative: Hackett, Sean James et al
Marks & Clerk 
Alpha Tower 
Suffolk Street Queensway
Birmingham B1 1TT (GB) �

(54) Moving contact carrier arrangement for a circuit breaker mechanism

(57) A circuit breaker mechanism comprises a line
terminal (10), a load terminal (12) and a set of contacts
between the terminals. A fixed contact (12) is connected
to the line terminal, and a moving contact (18) is con-
nected to the load terminal via a conductive frame (26)
and a load sensing element. The moving contact is fixed
to a contact carrier (16) which is supported pivotably on

conductive pins (40, 42) which are electrically connected
to the frame. A spring (58) urges the contact carrier into
snug engagement with the conductive pins. The arrange-
ment obviates the need for a flexible conductive pig-�tail
between the contact carrier and the frame, simplifying
the construction and improving the performance of the
circuit breaker.
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Description

BACKGROUND OF THE INVENTION

�[0001] This invention relates to a circuit breaker mech-
anism. In particular, the invention relates to the arrange-
ment of a contact carrier forming part of the mechanism.
�[0002] The conduction path of a circuit breaker typical-
ly includes a line terminal and a load terminal, with a set
of contacts and a load sensing device between the con-
tacts. Conventionally, the set of contacts comprises a
fixed contact and a moving contact, with the moving con-
tact being mounted on a contact carrier which is support-
ed pivotably on a frame member of the mechanism. In
known miniature circuit breakers, the contact carrier is
mounted pivotably to an operating handle which in turn
is supported pivotably on a handle frame of the circuit
breaker mechanism. The handle frame also serves as
part of the conduction path of the mechanism. A flexible
conductor, known as a pig- �tail, is welded to the moving
contact carrier and to the handle frame and flexes with
the movement of the contact carrier between a first po-
sition in which the contacts are closed and a second po-
sition in which the contacts are open.
�[0003] The flexible pig-�tail is typically welded to the
contact carrier and the handle frame. The welding proc-
ess can cause distortion of the contact carrier, resulting
in the contact carrier rubbing on the shell or housing of
the circuit breaker, negatively affecting the switching ac-
tion of the mechanism. It will also be appreciated that the
stiffness, the orientation and the length of the flexible pig-
tail have a direct effect on the contact pressure and other
operating characteristics of the circuit breaker mecha-
nism.
�[0004] It is an object of invention to provide a circuit
breaker mechanism which reduces or does away with
the need for a flexible conductor or pig-�tail of the kind
described above.

SUMMARY OF THE INVENTION

�[0005] According to the invention there is provided a
circuit breaker mechanism comprising a first terminal, a
second terminal, a fixed contact connected to the first
terminal, a conductive frame arranged to support an op-
erating handle of the circuit breaker and connected elec-
trically to the second terminal, and a moving contact as-
sembly including a moving contact arranged to make
contact with the fixed contact and a contact carrier sup-
ported pivotably on the conductive frame and connected
both electrically and mechanically to said conductive
frame only via a conductive pivot pin.
�[0006] Typically, the first terminal is a line terminal and
the second terminal is a load terminal.
�[0007] The contact carrier preferably comprises a con-
ductive member, the moving contact being supported at
or near a first end of the conductive member and an op-
posed second end of the conductive member being

shaped to engage at least one conductive pivot pin con-
nected electrically to the conductive frame.
�[0008] In a preferred embodiment of the invention, the
conductive member comprises a pair of generally parallel
elongate limbs connected together, the moving contact
being supported at or near a first end of the conductive
member and the ends of the limbs at an opposed second
end of the conductive member having recesses formed
therein to engage respective conductive pivot pins con-
nected electrically to the conductive frame.
�[0009] The mechanism may include a conductive
bracket fixed to the conductive frame, the conductive
bracket defining a pair of conductive pivot pins arranged
to engage the respective ends of the limbs of the contact
carrier.
�[0010] The conductive bracket preferably comprises
copper.
�[0011] The conductive bracket may support a conduc-
tive handle pivot pin to which an operating handle of the
mechanism is mounted, and which connects the conduc-
tive bracket electrically to the conductive frame.
�[0012] The conductive handle pivot pin is preferably
formed from copper.
�[0013] The mechanism preferably includes at least
one spring, which may be the main spring of the mech-
anism, arranged to urge the contact carrier of the moving
contact assembly against said at least one conductive
pivot pin.

BRIEF DESCRIPTION OF THE DRAWINGS

�[0014]

Figure 1 is a pictorial view of a portion of a prior art
miniature circuit breaker mechanism, show-
ing the configuration of a moving contact
carrier thereof;

Figure 2 is a pictorial view of a part of a circuit breaker
mechanism according to the invention,
showing the conduction path thereof be-
tween a line terminal and a load terminal;

Figure 3 is a pictorial view of a conductive support
member forming part of the mechanism of
Figure 2; and

Figure 4 is a pictorial view of the moving contact car-
rier of the mechanism of Figure 2 engaged
with a handle and a trip lever of the mecha-
nism.

DESCRIPTION OF AN EMBODIMENT

�[0015] Figure 1 shows a portion of an existing minia-
ture circuit breaker mechanism manufactured by the ap-
plicant. A line terminal 10 defines a fixed contact 12 with
an integral arc runner 14. Mounted adjacent to the fixed
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contact 12 is a contact carrier 16 which carries a moving
contact 18. Welded to the contact carrier 16 adjacent to
the moving contact 18 is a first end 20 of a flexible con-
ductor or pig- �tail 22. The other end 24 of the pig- �tail is
welded to one end of a handle frame 26 that is preferably
formed from copper. The handle frame supports an op-
erating handle 28 of the circuit breaker mechanism on a
pin 30. The lower end of the handle 28 defines a pair of
opposed pins 32 and 34 having a part-�circular profile,
against which correspondingly shaped semicircular re-
cesses 36 and 38 in the upper end of the contact carrier
16 bear pivotably.
�[0016] The electrical conduction path of the circuit
breaker mechanism of Figure 1 is illustrated by the arrows
from left to right in the Figure. It should be appreciated
that the current path from the moving contact 18 to the
handle frame 26 is entirely via the pig-�tail 22. The handle
28 is typically formed from an insulating plastics material
and there is thus no conduction path between the contact
carrier 16 and the handle frame 26 via the handle 28.
�[0017] The circuit breaker mechanism of the invention
is illustrated in Figure 2. Many of the components of the
mechanism shown in Figure 2 are similar or identical to
those in Figure 1 and therefore have the same reference
numerals.
�[0018] The arrangement of the line terminal 10 and the
fixed contact 12 are the same as in the mechanism of
Figure 1. The contact carrier 16 is also unchanged, and
essentially comprises a pair of generally parallel elongate
limbs connected together. However, instead of engaging
pins 32 and 34 defined by the handle 28, the recesses
36 and 38 at the upper end of the contact carrier bear
against respective opposed pins 40 and 42 formed at the
lower end 44 of a conductive bracket 46. The bracket 46
is fixed to the handle frame 26 and is in good electrical
contact with it. The bracket 46 is generally U- �shaped with
a depending leg 48, the bearing/�contact pins 40 and 42
being formed at the lower end 44 of the leg 48.
�[0019] The bracket 46 is preferably formed from cop-
per of adequate hardness, plated with tin or silver, for
example, to enhance its conductivity and provide suitable
mechanical properties. The pins 40 and 42 can be formed
integrally with the copper bracket, as shown, or could be
brazed or otherwise fixed to the lower end of the bracket.
In the latter case the pins could be formed of brass or
bronze. The pins are preferably also plated with tin or
silver.
�[0020] The pins 40 and 42 define smoothly curved
bearing surfaces on which the recesses 36 and 38 at the
upper end of the contact carrier 16 pivot.
�[0021] As best seen in Figure 3, the bracket 46 has a
pair of apertures 50 and 52 in opposed limbs of the U
which are aligned with a corresponding aperture (not
shown) in the handle frame 26 when the conductive
bracket 46 is fixed to the handle frame. A copper handle
pin 30 is fitted through the apertures 50 and 52, helping
to ensure good electrical contact between the bracket 46
and the handle frame.

�[0022] Welded to the end of the handle frame 26 re-
mote from the bracket 46 is one end of a load sensing
coil 54, the other end of which is welded to a load terminal
56. The current conduction path of the mechanism of
Figure 2 is illustrated by the arrows moving from left to
right in the Figure and it can be seen that instead of there
being a current path between the contact carrier 16 and
the handle frame 26 via a flexible conductive pig-�tail, the
conduction path between the moving contact carrier 16
and the handle frame 26 is via the pins 40 and 42 of the
conductive bracket 46.
�[0023] In order to ensure good contact between the
upper end of the moving contact carrier 16 and the pins
40 and 42 of the bracket 46, the main spring 58 of the
mechanism (shown schematically in Figure 4) is ar-
ranged to urge the contact carrier into firm engagement
with the pins. An arc shield 60 is fitted to the lower end
of the contact carrier 16 and has opposed transversely
extending pins 62 which are received in respective notch-
es 64 and 66 in the contact carrier. The main spring 58
extends between one pin 62 and one end 64 of a trip
lever 66 forming part of the mechanism. The main spring
58 applies a sufficiently great component of force along
the length of the contact carrier 16 to urge its upper end
into firm contact with the pins 40 and 42, ensuring good
electrical contact between the contact carrier and the
pins.
�[0024] In a prototype version of the described mecha-
nism, rated at 63A, a moderate temperature increase of
the order of 10 degrees C was noted in use at the rated
load, compared with a conventional mechanism. How-
ever, the temperature at the load and line terminals re-
mained substantially unchanged. If the temperature rise
should be considered objectionable, the use of a copper
top frame would assist in heat dissipation. It is also pos-
sible to use a pig-�tail in addition to the described pivoting
contact arrangement. In such a case a pig-�tail can be
smaller and lighter than in the case of the described prior
art circuit breakers, for a given rating.
�[0025] The main advantage of the described circuit
breaker mechanism is that a consistent contact pressure
can be maintained due to the absence of the pig-�tail and
any variations in the geometry of the contact carrier and
other unwanted effects caused by the pig- �tail. A softer
main spring can be used as the variation in contact pres-
sure and operating characteristics of the mechanism due
to variations in the pig- �tail characteristics is eliminated.
�[0026] The described mechanism has an improved
switching action due to the fact that the movement of the
moving contacts is not impeded by the pig-�tail, resulting
in higher contact closing/ �opening speeds, and also by
the fact that deformation of the moving contact carrier
due to welding is eliminated and thus the moving contact
carrier does not tend to rub on the frame or shell of the
circuit breaker. Similarly, "stickiness" of the operating
handle is avoided. Another advantage is that the elimi-
nation of the pig-�tail allows the line terminal to be re-
shaped to form a closer loop with the contact carrier,
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improving blow-�off during short circuit conditions, with a
potential improvement in short circuit performance. The
arrangement also provides for additional space for levers
operating an "in- �line trip alarm/�auxiliary switch" mecha-
nism. Finally, construction is simplified due to the ab-
sence of the welded pig-�tail, with a possible cost saving.

Claims

1. A circuit breaker mechanism comprising a first ter-
minal (10), a second terminal (56), a fixed contact
(12) connected to the first terminal, and a conductive
frame (26) arranged to support an operating handle
(28) of the circuit breaker and connected electrically
to the second terminal, characterised in that the
mechanism includes a moving contact assembly
having a moving contact (18) arranged to make con-
tact with the fixed contact, and a contact carrier (16)
supported pivotably on the conductive frame and
connected both electrically and mechanically to said
conductive frame only via a conductive pivot pin (40,
42).

2. A circuit breaker mechanism according to claim 1
characterised in that the first terminal (10) is a line
terminal and the second terminal (12) is a load ter-
minal.

3. A circuit breaker mechanism according to claim 1 or
claim 2 characterised in that the contact carrier
(16) comprises a conductive member, the moving
contact (18) being supported at or near a first end of
the conductive member and an opposed second end
of the conductive member being shaped (36, 38) to
engage at least one conductive pivot pin (40, 42)
connected electrically to the conductive frame (26).

4. A circuit breaker mechanism according to claim 3
characterised in that the conductive member (16)
comprises a pair of generally parallel elongate limbs
connected together, the moving contact (18) being
supported at or near a first end of the conductive
member and the ends of the limbs at an opposed
second end of the conductive member having re-
cesses (36, 38) formed therein to engage respective
conductive pivot pins (40, 42) connected electrically
to the conductive frame (26).

5. A circuit breaker mechanism according to claim 4
characterised in that it includes a conductive
bracket (46) fixed to the conductive frame (26), the
conductive bracket defining a pair of conductive pivot
pins (40, 42) arranged to engage the respective ends
of the limbs of the contact carrier (16).

6. A circuit breaker mechanism according to claim 5
characterised in that the conductive bracket (46)

comprises copper.

7. A circuit breaker mechanism according to claim 5 or
claim 6 characterised in that the conductive brack-
et (46) supports a conductive handle pivot pin (30)
which supports an operating handle (28) of the
mechanism and connects the conductive bracket
electrically to the conductive frame (26).

8. A circuit breaker mechanism according to claim 7
characterised in that the conductive handle pivot
pin (30) is formed from copper.

9. A circuit breaker mechanism according to any one
of claims 3 to 8 characterised in that it includes at
least one spring (58) arranged to urge the contact
carrier (16) of the moving contact assembly against
said at least one conductive pivot pin (40, 42).
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