Office de la Propriéeté Canadian CA 2406296 A1 2003/04/11
Intellectuelle Intellectual Property

du Canada Office (21) 2 406 296
v organisime An agency of 12 DEMANDE DE BREVET CANADIEN
d'Industrie Canada Industry Canada
CANADIAN PATENT APPLICATION
(13) A1
(22) Date de depot/Filing Date: 2002/10/02 (51) CLInt."/Int.CI." HO1H 71/02
(41) Mise a la disp. pub./Open to Public Insp.: 2003/04/11 (71) Demandeur/Applicant:
(30) Priorité/Priority: 2001/10/11 (09/975,793) US EATON CORPORATION, US

(72) Inventeurs/Inventors:
RAKUS, PAUL RICHARD, US;
PENDRICK, THOMAS CLEMENTS, US

(74) Agent: BERESKIN & PARR

(54) Titre : SUPPORT DE FIXATION MONOPIECE POUR BOBINE A NOYAU D'AIR
(54) Title: ONE-PIECE AIR-CORE COIL MOUNTING BRACKET

/
CLOSE (Cf
o
| [ -
2] z
/
50
8 &
— T SN
40«// | \ 537 - 24
N e SUSUSSIN -
NN 39 —T——'
E /// N
\

ARy

(57) Abrége/Abstract:

A mounting bracket for a circuit breaker air-core coll includes a unitary body having a generally U-shaped body. The body has at
least one retaining form structured to fit over a fastener head. When installed in a typical power air circuit breaker, the air-core
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(57) Abréege(suite)/Abstract(continued):
coll disposed In the mounting bracket Is located above the circuit breaker's load conductor fasteners. These fasteners, and
therefore the air-core coll, are located outside of the space In the circuit breaker occupied by a current sensor.



CA 02406296 2002-10-02

00-EDP-412

- e p—— . — s el vy — e vl —r vl —ar—r—

A mounting bracket for a circuit breaker air-core coil includes a unitary body
having a generally U-shaped body. The body has at least one retaining form
structured to fit over a fastener head. When installed in a typical power air circuit
breaker, the air-core coil disposed in the mounting bracket i1s located above the circuit
breaker’s load conductor tasteners. These tasteners, and therefore the air-core coil,

are located outside of the space in the circuit breaker occupied by a current sensor.
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ONE PIECE AIR-CORE COIL MOUNTING BRACKET

BACKGROUND OF THE INVENTION

Field of the Invention
This invention relates to an air-core coil for sensing the current in a circuit

breaker and, more specifically, to a unitary body mounting bracket for the air-core

cotll.

Background Information
A common type of power air circuit breaker has a molded casing housing and

multiple pole assemblies all driven by a common operating, or trip, mechanism.
Contact arm carriers support movable contacts which engage stationary contacts when
the contact arm carrier is in the closed position. The movable contact is in electrical
communication with a load conductor which extends through the housing.
Additionally, the load conductor 1s attached by a fastener to the housing. The
stationary contact is in communication with a line conductor which extends through
the housing. The line conductor is structured to be coupled to an electrical source.
The load conductor is structured to be coupled to an end use that relies on electricity.

Traditionally, power air circuit breakers using an electronic trip device have
included both a primary current sensor and a secondary current sensor. The primary
current sensor may be a toroidal current sensor disposed about the load conductor.
The optional secondary current sensor is an air-core coil. Both the primary and
secondary sensors are coupled to an electronic trip unit that is structured to detect an
over-current condition and, when an over-current occurs, actuate the trip mechanism
in the circuit breaker.

As shown in Figure 1, a prior art air-core sensor assembly includes an air core
coil 1 and a mounting bracket 3. The air-core coil mounting bracket 3 included a
metal portion 4 and an insulated portion 5. The metal portion 4 was an elongated
body that attached to the load conductor tastener 6. Although the load conductor

fastener 6 is not disposed within the perimeter of the toroidal current sensor 7, the

metal portion 4 of the bracket extended along the load conductor 2 so that the air-core
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coil was disposed within the perimeter of the toroidal current sensor 7. That is, the

air-core coil 1 was disposed adjacent to the fastener 6 head, not above the fastener 6
head. This configuration required the toroidal current sensor 7 to have an inner radius
large enough to accommodate the air-core coil 1.

There is a trend toward smaller circuit breakers. With a smaller circuit
breaker, the radius of the toroidal current sensor must be reduced, thereby eliminating
the space in which the air-core sensor assembly 1s disposed. Thus, the former, two-
part mounting bracket cannot be used with newer circuit breakers. Additionally, the
two-piece mounting bracket required assembly which added an additional
manufacturing step and cost.

There 1s, therefore, a need for an air-core sensor assembly mounting bracket
that 1s made from one piece.

There is a further need for an air-core sensor assembly mounting bracket that
is not structured to mount the air-core sensor within the perimeter of the toroidal
current sensor.

There is a further need for an air-core sensor assembly mounting that 1s

compatible with existing circuit breaker hardware.

SUMMARY OF THE INVENTION

These needs, and others, are met by the present invention which provides a
unitary body, i.e., one-piece, mounting bracket having a U-shaped body and at least
one retaining form. The retaining form is structured to be coupled to a tastener on the
load conductor. The retaining form is located below the U-shaped body. That 1s, the
U-shaped body has a longitudinal axis and the retaining form is located substantially
below the longitudinal axis.

Thus, when the mounting bracket is attached to a fastener coupling the load
conductor to the circuit breaker housing, and an air-core coil 1s disposed within the U-
shaped body, the air-core coil will be disposed, generally, above the fastener heads.
Because the fastener heads are not within the perimeter of the torotdal current sensor,
the air-core coil will be located outside of the toroidal current sensor perimeter.

Accordingly, because the air-core coil is not disposed within the perimeter of the
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toroidal current sensor, the toroidal current sensor can have an inner radius and,

therefore the outer radius as well, that 1s closer to the load conductor than prior art
toroidal current sensors. Because the volume occupied by the toroidal current sensor
1s smaller, the circuit breaker may be made smaller too.

An added advantage of the unitary body mounting bracket is that, it 1s less

expensive to manufacture and is easier to install than the prior art two-piece mounting

bracket.

BRIEF DESCRIPTION OF THE DRAWINGS

A full understanding of the invention can be gained from the following

description of the preferred embodiments when read in conjunction with the
accompanying drawings in which:
Figure 1 is a cross-sectional view of the prior art air-core coil assembly within

a circuit breaker.

Figure 2 is a cross-sectional view of the present invention within a circuit

breaker.

Figure 3 is an 1sometric view of the present invention in a circuit breaker, with

the toroidal current sensor removed.

Figures 4A-4E are planar views of the present invention. Specifically, Figure
4A is a top view, Figure 4B is an elevational view, Figure 4C is a bottom view, Figure
4D is a cross-sectional, side view, and Figure 4E 1s a cross-sectional front view.

Figure 5 is a bottom view of an alternate embodiment.

Figure 6 is a bottom view of an alternate embodiment.

Figure 7 is a bottom view of an alternate embodiment.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
As used herein, directional terms, e.g. “above” and “below” are used for
convenience relative to the Figures and are not intended to limit the claims.
As shown in Figure 2, a circuit breaker 10 includes a housing 12 and at least
one set of main contacts 14. The main contacts 14 include a stationary contact 16 and

at least one movable contact 18. Typically, there 1s a plurality of movable contacts
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18, each movable contact 18 located on one of a plurality of conductive fingers 11.

The stationary contact 16 is in electrical communication with a line conductor 17.
The line conductor 17 extends through the housing 12. The movable contact 18 is in
electrical communication with an elongated load conductor 19. The load conductor
19 extends through the housing 12. The line conductor 19 is coupled to the housing
12 by at least one fastener 26, such as, but not limited to, a bolt. The tastener 26 has a
head 28. Preferably, there are two fasteners 26. The movable contact 18 is attached
to a contact arm carrier 20. The contact arm carrier 20 is coupled to an operating
mechanism 22 (shown schematically and which is fully disclosed in U.S. Patent
Number 6,005,206, assigned to the assignee of this application and incorporated by
reference) which is structured to move the main contacts 14 into, and out of, contact
with each other. Such movement may be accomplished by manually tripping the
mechanism 22, or may be in response to an over-current condition. The circuit
breaker 10 also includes an electronic trip unit 24 (shown schematically) that is
structured to actuate the operating mechanism when an over-current condition is
sensed.

Sensing an over-current condition is accomplished by one or more sensors
including a toroidal current sensor 30 having a central opening 31. The toroidal
current sensor 30 is the primary sensor for detecting over-current conditions. The
toroidal current sensor 30 is disposed within the housing 12 and 1s disposed about the
load conductor 19. That is, the load conductor 19 passes through the central opening
31 of the toroidal current sensor 30. The toroidal current sensor 30 has a generally
rectangular cross-sectional area. Thus, the toroidal current sensor 30 has an outer side
32, an inner side 34, an inner radius 36 and an outer radius 38. The area defined by
the outer side 32, the inner side 34 and the outer radius 38, including the area of the
central opening 31, is the primary sensor space 40. The fastener 26 for the load
conductor 19 is disposed adjacent to, and not within, the primary sensor space 40.
The toroidal current sensor 30 is a transformer which, as is well know 1n the prior art,

provides a signal to the electronic trip unit 24 via wire 39.
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Sensing an over-current condition is also accomplished by a secondary sensor,

an air-core coil assembly 50. The air-core coil assembly 50 includes an air-core coil
52 and a mounting bracket 54. The air-core coil 52 has a hollow, generally
cylindrical body 56. The air-core coil 52 provides a signal, via wire 53, to the
electronic trip unit 24.

The mounting bracket includes a unitary body 58 having a U-shaped portion
60 and at least one retaining form 62. As shown in Figures 3 and 4A-4E, the U-
shaped body 60 has a first side member 64, a second side member 66 and an
elongated bottom member 68. As shown in figure 4A, a longitudinal axis 61 extends
across the first side member 64, the second side member 66 and the elongated bottom
member 68. The U-shaped portion 60 has an inner side 63 and an outer side 65. Both
the first side member 64 and the second side member 66 have an raised, generally
arcuate ridge 67 on the inner side 63. The arcuate ridge 67 1s structured to fit at least
partially within the air-core coil hollow, generally cylindrical body 56. The body 58
is made from a resilient, flexible material. Thus, both the first side member 64 and
the second side member 66 may flex outwardly. By flexing both the first side
member 64 and the second side member 66 outwardly, the air-core coil 52 may be
placed between the first stde member 64 and the second side member 66 with the
ridges 67 disposed at least partially within the air-core coil hollow, generally
cylindrical body 56. In this manner, the body 58 is structured to snap-fit hold the air-
core coil 52.

The retaining form 62 1s, in one embodiment, a partial arc shaped structure
having at least two segments, 62A and 62B. Preferably, there 1s one retaining form 62
for each load conductor fastener 26. Thus, there are preferably two retaining forms
62. As best shown on Figure 4C, the arc formed by arc segments 62A and 62B open
outwardly in opposite directions. Where the fastener head 28 has corners, the arc
segments 62A, 62B extend for a length sufficient to contact at least one corner on the

fastener head 28, regardless of the orientation of the fastener head 28. Each retaining

form 62 has a top portion 70 and a bottom portion 72. The top portion 70 is coupled
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to the U-shaped body outer side 65, preferably to the bottom member 68. The bottom

portion 72 includes a lip 74 extending along the inner side of the arc. This lip 1s
structured to be disposed between the load conductor 19 and the fastener head 28.
The retaining form 62 is disposed below the U-shaped portion 60, as opposed to
adjacent to the U-shaped portion 60. The arc segments 62A, 62B may be offset from
the longitudinal axis 61 of the U-shaped portion 60. By having an oftset, the air-core
coil 52 may be placed closer to, but not within, the primary sensor space 40.

In an alternate embodiment, as shown in Figure 3, the arc segments 62C, 62D
are a pair of opposing arcs disposed about 180 degrees apart around a center point. In
another alternate embodiment, shown in Figure 6, the arc segments 62E, 62F open
inwardly in opposite directions. In all other respects, the embodiment shown in
Figures 5 and 6 are identical to the embodiment shown 1n Figures 4A-4E. In another
alternate embodiment, shown in Figure 7, the retaining forms 62 are arc shaped
structures 62G extending about 180 degrees, i.e. a semi-circle, that open outwardly in
opposite directions. At least a portion of the retaining form 62 extends across the
longitudinal axis 61 of the U-shaped portion 60. That 1s, the retaining form 62 1s
disposed below the U-shaped portion 60, as opposed to adjacent to the U-shaped

portion 60.

The air-core coil assembly 50 is structured to be coupled to the fastener head
28. When installed, the retaining form 62 is disposed over fastener head 28 with lip
74 between the fastener head 28 and the load conductor 19. Because the retaining
form 62 is below the longitudinal axis of the U-shaped portion 60, when the mounting
bracket 54 is installed and an air-core coil 52 is disposed in the U-shaped portion 60,
the air-core coil 52 will be disposed substantially above the fastener head 28.
Moreover, because fastener 26 1s not within the primary sensor space 40, the air-core

coil assembly 50 will not be disposed within the primary sensor space 40. Thus, the
toroidal current sensor 30 can be structured with an inner radius 36 that 1s much closer

to the load conductor 19 than prior art toroidal current sensors 7.
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While specific embodiments of the invention have been described in detail, it

will be appreciated by those skilled in the art that various modifications and
alternatives to those details could be developed in light of the overall teachings of the
disclosure. For example, the toroidal current sensor 30 could be located around the
line conductor 17 as opposed to the load conductor 19. Thus, the air-core coil
assembly 50 could be attached to the line conductor 17 as opposed to the load
conductor 19. Accordingly, the particular arrangements disclosed are meant to be
illustrative only and not limiting as to the scope of invention which is to be given the

full breadth of the claims appended and any and all equivalents thereof.
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What is Claimed 1s:

1. A mounting bracket for securing a circuit breaker air-core coil to at

least one fastener head, said bracket comprising:

a unitary body having generally U-shaped portion;

at least one retaining form structured to fit over said at least one fastener head;
and

said retaining form coupled to said unitary body.

2. The mounting bracket of claim 1, wherein said U-shaped portion has a
first side member, a second side member, a bottom member, an inner side, an outer

side, and a longitudinal axis extending across said first side, second side and bottom

members.

3. The mounting bracket of claim 2, wherein said at least one retaining

form coupled to said bottom member on said outer side and offset from said

longitudinal axis.

4. The mounting bracket of claim 2, wherein:

said at least one retaining form is arc segment having a top portion and a
bottom portion ;

said top portion coupled to said U-shaped portion; and

sald bottom portion having a retaining lip structured to fit under said fastener

head.

5. The mounting bracket of claim 4, wherein:

sald at least one retaining form includes two retaining forms; and

said arc segments are disposed about 180 degree from each other about a

central point.
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6. The mounting bracket of claim 4, wherein:
said at least one retaining form includes two retaining forms; and

said two retaining forms open inwardly 1n opposite directions.

7. The mounting bracket of claim 4, wherein:

said at least one retaining form includes two retaining forms; and

said two retaining forms open outwardly in opposite directions.

8. The mounting bracket of claim 4, wherein:

said at least one retaining form includes two retaining forms; and
sald retaining forms are arcs extending about 180 degrees which open

outwardly in opposite directions.

9. A circuit breaker comprising:

a housing;

a main stationary contact disposed in said housing;

a main movable contact disposed 1n said housing;

an operating mechanism structured to move said main movable contact into
and out of contact with said main stationary contact;

a line conductor in electrical communication with said main stationary contact;

a load conductor 1n electrical communication with the main movable contact;

said load conductor coupled to said housing by at least one fastener having a
head;

an electronic trip unit coupled to said operating mechanism and structured to

actuate said operating mechanism upon the event of an over-current condition;
a current sensor disposed about said load conductor and having an output wire
coupled to said electronic trip unit;

an air-core sensor assembly having an air-core coil and a mounting bracket;

said bracket comprising:

a unitary body having generally U-shaped portion;
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at least one retaining form structured to fit over said at least one fastener head;

and

sald retaining form coupled to said unitary body.

10. The circuit breaker of claim 9, wherein:
saild U-shaped portion has a first side member, a second side member, a
bottom member, an inner side, an outer side, and a longitudinal axis extending across

said first side, second side and bottom members;

said at least one retaining form coupled to said bottom member on said outer
side and extending across said longitudinal axis; and
whereby, when said mounting bracket 1s coupled to said load

conductor fastener head, said mounting bracket 1s disposed substantially above the

fastener head.

11. The circuit breaker of claim 9, wherein:

said at least one retaining form is arc extending having a top portion and a
bottom portion;

said top portion coupled to said U-shaped portion; and

said bottom portion having a retaining lip structured to fit under said at least

one fastener head.

12, The circuit breaker of claim 11, wherein:

said at least one retaining form i1s arc segment having a top portion and a

bottom portion ;
said top portion coupled to said U-shaped portion; and

said bottom portion having a retaining lip structured to fit under said fastener

head.

13. The circuit breaker of claim 12, wherein:

said at least one retaining form includes two retaining forms; and
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said arc segments are disposed about 180 degree from each other about a

central point.

14.  The circuit breaker of claim 12, wherein:
sald at least one retaining form includes two retaining forms; and

said two retaining forms open inwardly in opposite directions.

15. The circuit breaker of claim 12, wherein:
said at least one retaining form includes two retaining forms; and

said two retaining forms open outwardly in opposite directions.

16. The circuit breaker of claim 12, wherein:
said at least one retaining form includes two retaining forms; and

sald retaining forms are arcs extending about 180 degrees which open

outwardly in opposite directions.

17. The circuit breaker of claim 9, wherein:

said housing defines an interior space having an outer portion adjacent to the

housing, and an interior portion;
said current sensor disposed in said outer portion; and

said air-core sensor assembly is disposed in said interior portion.

18. The circuit breaker of claim 9, wherein:
said current sensor has an outer side and an inner side;

said outer side disposed adjacent to said housing;

sald inner side and said outer side defining a primary sensor space

therebetween; and

said air-core sensor assembly disposed adjacent to, but not within, said

primary s€nsor space.

19. The circuit breaker of claim 18, wherein :



CA 02406296 2002-10-02

12

00-EDP-412
said U-shaped body has a first side member, a second side member, a bottom

member and a longitudinal axis extending across said first side, second side and
bottom members;

said retaining form formed on said unitary body so that a portion of said
retaining form extends across said longitudinal axis; and

whereby, when said mounting bracket is coupled to said load conductor

fastener head, said mounting bracket is disposed substantially above the fastener head.

20. The circuit breaker of claim 19, wherein:
said retaining forms are two opposed arcs; and

each said arc having a retaining lip.



00—EDP—41%<

FIG.1

PRIOR ART



CA 02406296 2002-10-02

00—-EDP—41%<

2 /5
N
K s y 11
§ 18 f_ R
157 N 6| ,‘r .
4 I\
)
1L O /
2 38 - CLOSE /i
~ [
32 34 |
5 | [_*' 27
30—~ 5%\ |
60
19 N 36 50- 2
\ WL
62 28
2%
NNNNNAN
40«/ & 537" 24
N\ 39
% /
\
‘2\\\\\\\\\Ti\ FIG.2




CA 02406296 2002-10-02




CA 02406296 2002-10-02

00—EDP—41<

=

b4

b2

(o Vo

L

b/ 61\

b0

FIG.4A

4/5

b4

60

b4

2

68
b2

FiG.4D ______J/




00— EDP—-41%<

CA 02406296 2002-10-02

5 /5
64_ ()03 66
FIG 4k
n 68 65
H
73_ | 5 74
Y. 62
74
i 52C -
TS
) A
m—— 590 620 V
FIG.5
é YA 51 b2t
o
62F JitNg 68
= - 5
FIG.6 6t
526

FIG.7




N
10 AN
N (1
RN
N \ 20
\f \ 16 i T — (
/ )
M_,,.J /
i CLOSE ,/:
\\\ SISSSSSI555 “ _ ’{ PEN
SZ\E E,/// E 52 “.§§§§1 [ J 0
S \EG) [T n
30 R /;. P\ B
) N
3]-~§ \\\\\\\\\\\“/43 N-\‘ / A ‘
< N[ % 50~/ T
) 3] |
N
40~/§ .
‘\
N
A%
\
\ AN
12 \ .
AR




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - claims
	Page 12 - claims
	Page 13 - claims
	Page 14 - claims
	Page 15 - claims
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - abstract drawing

