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COMPACT HIGH SPEED MOTOR OPERATOR FOR A CIRCUIT BREAKER
BACKGROUND OF THE INVENTION

The present apparatus relates to a motor operator, and, more particularly, to a motor

operator for circuit breakers.

The use of motor operators (motor charging mechanisms) to allow the motor-assisted
operation of electrical circuit breakers is well known. A motor operator is typically
secured to the top of a circuit breaker housing. A linkage system within the motor
operator mechanically interacts with a circuit breaker operating handle, which extends
from the circuit breaker housing. The linkage system is operatively connected to a
motor within the motor operator and a powerful closing spring. The motor drives the
linkage system, which, in turn, moves the operating handle to reset/open and charge
the closing spring the circuit breaker. The operating handle is moved from off to on
by releasing the stored energy in the closing spring which quickly drives the linkage
system and handle to turn on the circuit breaker between “on”, “off”, and “reset”

positions, depending on the rotational direction of the motor.

When the handle is moved to the “on” position, electrical contacts within the circuit
breaker are brought into contact with each other, allowing electrical current to flow
through the circuit breaker. When the handle is moved to the “off” position, the
electrical contacts are separated, stopping the flow of electrical current through the
circuit breaker. When the handle is moved to the “reset” position, an operating
mechanism within the circuit breaker is reset, as is necessary after the operating
mechanism has tripped in response to an overcurrent condition in the electrical circuit

being protected by the circuit breaker.

Electric circuit breakers of relatively high current carrying capacity utilize large
movable contact arm assemblies to carry the current. Moreover, substantial contact
pressure is exerted on the movable contact arms by powerful springs in order to
achieve intimate electrical contact between the stationary and movable contacts of the
rotary circuit breakers. These powerful springs are also used for abrupt separation of

the contacts.



WO 02/061784 PCT/US01/49210

When using a motor operator to open or close a circuit breaker, it is desirable to close
the circuit breaker contacts as quickly as possible for certain applications. To
accomplish this, motor operators typically employ a large closing spring that, when
released, can move the operating handle of the circuit breaker from off to on within
the required time. Such motor operators must be large in size to contain the large
spring and operating mechanism required to move the breaker handle from the off to

the on position.

A motor operator must also be designed to prevent damage to the circuit breaker, and
to itself, when moving the circuit breaker handle between the reset, off and on
positions. In particular, the motor operator and the circuit breaker must be designed
such that closing the circuit does not damage the circuit breaker operating mechanism.
This is typically achieved by strengthening the motor operator and the circuit breaker
so that they may withstand the stress caused by overtravel, or by utilization of a limit
switches, takeup springs and solenoids to disengage the motor after the handle has
reached a desired point. While effective, the use of limit switches, takeup springs and
solenoids to disengage the motor requires the use of many components and, therefore,

increases the cost of the motor operator and its potential for failure.
BRIEF SUMMARY OF THE INVENTION

These and other drawbacks are overcome by a motor operator mechanism for moving
a breaker handle of a circuit breaker between off and on positions. The motor
operator mechanism comprising: a first pin biased to engage the breaker handle in a
direction to close the circuit breaker; a pin latch configured to releasably engage the
first pin when the breaker handle is in a position intermediate to the off and on
positions, wherein releasing the pin latch allows the first pin to move the breaker

handle to the on position.
BRIEF DESCRIPTION OF THE DRAWINGS

Referring to the exemplary drawings wherein like elements are numbered alike in the

several FIGURES:
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FIGURE 1 is an isometric view of a molded case circuit breaker employing an

operating mechanism interfaced with a motor operator;

FIGURE 2 is a partially exploded view of the circuit breaker and motor operator of

Figure 1;

FIGURE 3 is a partial sectional view of a rotary contact structure and operating

mechanism in the "off" position;

FIGURE 4 is a partial sectional view of the rotary contact structure and operating

mechanism of FIGURE 3 in the "on" position;

FIGURE 5 1s a paftial sectional view of the rotary contact structure and operating

mechanism of FIGURES 3 and 4 in the "tripped" position;

FIGURE 6 is a partial sectional view of a rotary structure and operating mechanism in

“off,” “tripped,” and ““on” positions;

FIGURE 7 is a schematic diagram of a motor operator and a circuit breaker of the

present apparatus in the off position;

FIGURE 8 is a schematic diagram of a motor operator and a circuit breaker of the

present apparatus in the ready to close position; and

FIGURE 9 is a schematic diagram of a motor operator and a circuit breaker of the

present apparatus in the reset and closed positions.
DETAILED DESCRIPTION OF THE INVENTION

Referring to FIGURES 1 and 2, a motor operated circuit breaker 450 comprising a
circuit breaker 20 interfaced with a motor operator 430. Circuit breaker 20 generally
includes a molded case having a top cover 22 attached to a mid cover 24 coupled to a
base 26. An opening 28, formed generally centrally within top cover 22, is positioned
to mate with a corresponding mid cover opening 30, which is accordingly aligned
with opening 28 when mid cover 24 and top cover 22 are coupled to one another.

Motor operator 430 generally includes a motor operator mechanism for moving a

3
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breaker handle 44 of circuit breaker 20 having a first pin 422 biased against the
breaker handle 44 in a closing direction. In a preferred embodiment, first pin 422 is
biased with a spring 421 in tension connected to a drive pin 418. The drive pin 418 is
driven by means of a drive system 410. The motor operator mechanism further
includes a pin latch 425 that pivots about a first end 427 and configured on a second
end 429 to releasably engage the first pin when the breaker handle 44 is in a position
intermediate to an open and closed position, wherein releasing the first pin 422 allows
the biased first pin to move the breaker handle 44 to the closed position. The pin latch
425 is linked to a close mechanism 423 via link 424. The close mechanism 423

causes the pin latch 425 to pivot and thereby release the first pin 422.

In a 3-pole system (i.e., corresponding with three phases of current), three rotary
cassettes 32, 34 and 36 are disposed within base 26. Cassettes 32, 34 and 36 are
commonly operated by an interface between an operating mechanism 38 via a cross
pin 40. Operating mechanism 38 is positioned and configured atop cassette 34, which
is generally disposed intermediate to cassettes 32 and 36. Operating mechanism 38
operates substantially as described herein and as described in U.S. Patent Application
Serial Numbers 09/196,706 (GE Docket Number 41PR-7540) entitled "Circuit
Breaker Mechanism for a Rotary Contact Assembly".

A breaker handle 44 extends through openings 28 and 30 and allows for external
operation of cassettes 32, 34 and 36. Examples of rotary contact structures that may
be operated by operating mechanism 38 are described in more detail in U.S. Patent
Application Serial Numbers 09/087,038 (GE Docket Number 41PR-7500) and
09/384,908 (GE Docket Number 41PR7613/7619), both entitled "Rotary Contact
Assembly For High-Ampere Rated Circuit Breakers", and U.S. Patent Application
Serial Number 09/384,495, entitled "Supplemental Trip Unit For Rotary Circuit
Interrupters". Cassettes 32, 34, 36 are typically formed of high strength plastic
material and each include opposing sidewalls 46, 48. Sidewalls 46, 48 have an
arcuate slot 52 positioned and configured to receive and allow the motion of cross pin

40 by action of operating mechanism 38.
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Referring now to FIGURES 3, 4, and 5, an exemplary rotary contact assembly 56 that
is disposed within each cassette 32, 34, 36 is shown in the "off", "on" and "tripped"
conditions, respectively. Also depicted are partial side views of operating mechanism
38, the components of which are described in greater detail further herein. Rotary
contact assembly 56 includes a load side contact strap 58 and line side contact strap
62 for connection with a power source and a protected circuit (not shown),
respectively. Load side contact strap 58 includes a stationary contact 64 and line side
contact strap 62 includes a stationary contact 66. Rotary contact assembly 56 further
includes a movable contact arm 68 having a set of contacts 72 and 74 that mate with
stationary contacts 64 and 66, respectively, in an “on” position. In the "off" position
(FIGURE 3) of operating mechanism 38, wherein breaker handle 44 is oriented to the
left (e.g., via a manual or mechanical force), contacts 72 and 74 are separated from
stationary contacts 64 and 66, thereby preventing current from flowing through

contact arm 68.

In the "on" position (FIGURE 4) of operating mechanism 38, wherein breaker handle
44 is oriented to the right as depicted in FIGURE 3 (e.g., via a manual or mechanical
force), contacts 72 and 74 are mated with stationary contacts 64 and 66, thereby
allowing current to flow through contact arm 68. In the "tripped" position (FIGURE
5) of operating mechanism 38, breaker handle 44 is oriented between the "on"
position and the "off" position (typically by the release of mechanism spring 96 within
operating mechanism 38, described in greater detail herein). In this “tripped”
position, contacts 72 and 74 are separated from stationary contacts 64 and 66 by the
action of operating mechanism 38, thereby preventing current from flowing through
contact arm 68. After operating mechanism 38 is in the "tripped" position, it must
ultimately be returned to the "on" position for operation. This is effectuated by
applying a reset force to move breaker handle 44 to a "reset" condition, which is
beyond the "off" position (i.e., further to the left of the “off” position in FIGURE 3),
and then back to the “on” position. This reset force must be high enough to overcome

the mechanism spring 96, described herein.

Contact arm 68 is mounted on a rotor structure 76 that houses one or more sets of

contact springs (not shown). Contact arm 68 and rotor structure 76 pivot about a

5
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common center 78. Cross pin 40 interfaces through an opening 82 within rotor
structure 76 generally to cause contact arm 68 to be moved from the "on", "off" and
"tripped" position. The components of operating mechanism 38 are described in more
detail in U.S. Patent Application Serial Number 60/190,295 (GE Docket Number
41PR-7754) entitled “High Energy Closing Mechanism for Circuit Breakers.”

Referring back to FIGURES 3-5, the movement of operating mechanism 38 relative

to rotary contact assembly 56 will be detailed.

Referring to FIGURE 3, in the "off" position breaker handle 44 is rotated to the left
and mechanism spring 96, lower link 194 and crank 208 are positioned to maintain
contact arm 68 so that movable contacts 72, 74 remain separated from stationary
contacts 64, 66. Operating mechanism 38 becomes set in the “off” position after a
reset force properly aligns primary latch 126, secondary latch 138 and cradle 106
(e.g., after operating mechanism 38 has been tripped) and is released. Thus, when the
reset force is released, extensions 166 of primary latch 126 rest upon cradle latch
surface 164. The line of forces generated by mechanism spring 96 (i.e., between
spring anchor 98 and pin 202) is to the left of bearing portion 94 (as oriented in
FIGURES 3-5). Cam surface 171 of upper link 174 is out of contact with roller 173.

Referring now to FIGURE 4, a manual closing force or mechanical force by way of a
biased first pin 422 was applied to breaker handle 44 to move it from the “off”
position (i.e., FIGURE 3) to the “on” position (i.e., to the right as oriented in FIGURE
4). While the closing force is applied, upper link 174 rotates within arcuate slot 168
of cradle 106 about pin 188, and lower link 194 is driven to the right under bias of the
mechanism spring 96 in tension. In a preferred embodiment, there should be a
suitable space between the surfaces of upper link 174 and cradles 106 to prevent
friction therebetween, which would increase the force required to set the operating

mechanism 38 from “off” to “on”.

Referring now to FIGURE 5, in the “tripped” condition, secondary latch trip tab 146
has been displaced (e.g., by an actuator, not shown), and the interface between

primary latch 126 and secondary latch 138 is released. Extensions 166 of primary
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latch 126 are disengaged from cradle latch surfaces 164, and cradle 106 is rotated
clockwise about pin 108 (i.e., motion guided by rivet 116 in arcuate slot 118). The
movement of cradle 106 transmits a force via pin 188 to upper link 174 (having cam
surface 171). After a short predetermined rotation, cam surface 171 of upper link 174
contacts roller 173. The force resulting from the contact of cam surface 171 on roller
173 causes upper link 174 and lower link 194 to buckle and allows mechanism spring
96 to pull lower link 194 via pin 202. In turn, lower link 194 transmits a force to
crank 208 (i.e., via rivet 210), causing crank 208 to rotate counter clockwise about
center 78 and drive cross pin 40 to the lower portion of an arcuate slot (shown in
phantom lines in FIGURE 4). The forces transmitted through cross pin 40 to rotary
contact assembly 56 via opening 82 cause movable contacts 72, 74 to separate from

stationary contacts 64, 66.

FIGURE 6 shows the movable rotary contact assembly 56 in the “off” (open)
position. The “z” distance represents the length of the mechanism (operating) spring
96. As the breaker handle 44 is rotated from position 263 to the position 265, the “z”
distance increases, creating greater closing force output within the mechanism spring
96. The closing spring force is always directed through the anchor point of spring 96,
spring anchor 98 and pin 202, as depicted by line “y”. When the line “y” passes to the
right of upper link pivot pin 188, a moment arm of length *“x” is created perpendicular
to line “y” and through the center of pin 188. When line “y” creates a sufficient
moment arm “x” about pin 188, as at the initial close position 264, the upper link 174
will rotate in a counterclockwise direction about pin 188 and close the contact arm 68
as described hereinbefore with reference to FIGURE 4. Line “y” placed in the initial
closed position 266 will allow the opérating mechanism 38 to create a particular

amount of closing output.

If line *y” is allowed to go to the “full closed position”, the closing output of the
mechanism 38 is greatly increased due to the fact that moment arm “x” is a greater
length and the length of spring 96, depicted as “z”, is also greater. When closing the
contacts 64, 72, 74 and 66, the handle 44 is normally rotated to its “full closed

position”. 1f the handle 44 is moved to less than the full closed position, then the “x”
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moment arm is relatively short. Thus, the rate at which the handle 44 is rotated to the

full closed position can affect the closing output of the operating mechanism 38.

Referring to FIGURE 7, a first pin 422 engages breaker handle 44 at an interface 417
formed between the motor operator 430 and the breaker mechanism 38, where the
first pin 422 moves breaker handle 44 in a clockwise direction about bearing portion
94 to rotate crank 208 to the closed position in conjunction with mechanism spring
96. First pin 422 is biased in the closing direction. A spring 421 is utilized to bias
first pin 422 in an exemplary embodiment. An alternative embodiment includes the
interface 417 having a slot 419 wherein the first pin 422 and drive pin 418 are guided
in said slot 419 as shown in FIGURES 7, 8, and 9.

Drive pin 418 (driven by a drive system 410) is connected to a first pin 422 with a
spring 421 biasing the first pin 422 against the breaker handle 44 in an interface
between the motor operator 430 and the circuit breaker mechanism causing breaker
handle 44 to move towards the closed position. The pin latch 425 pivots about a pin
426 proximate a first end 427 of the pin latch 425. A spring (not shown) biases the
pin latch 425 to rotate in a counterclockwise direction about the pin 426. The other
end of the pin latch is formed to contact and restrain the first pin 422. The pin latch

425 is connected to a close mechanism 423 with a connecting link 424.

The operation of the motor operator 430 will now be described with reference to
FIGURES 7, 8, and 9. FIGURE 7 shows a motor operator and circuit breaker
mechanism in the “reset” and “off” positions. The breaker handle 44 is attached to a
handle yoke 88. The handle yoke 88 is attached to a bearing portion 94, which in turn
is fixed to a breaker frame (not shown). An axis through a spring anchor 98 and
bearing portion 94 coinciding with handle yoke 88 position is oriented
counterclockwise in relation to a vertical axis passing through bearing portion 94. A
breaker mechanism spring 96 is attached to the handle yoke 88 and extends in tension
to a pin 202. Pin 202 pivotally connects an upper link 174 and lower link 194. The
upper link 174 pivots on a pin 188 that is pivotally attached to a cradle 106. The
cradle 106 pivots on one end on a pin 108 that is attached to the breaker frame (not

shown). The lower link 194 is secured to a pivotal rivet 210. The pivotal rivet 210 is

8
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secured to a rotary contact assembly 56 having arms 68 that is mounted to the breaker
frame (not shown) and allowed to rotate around common center 78 in the breaker
frame. In the “off” and “reset” position, the rotary contact assembly 56 is pivoted
counterclockwise such that arms of rotary contact assembly 56 are not in contact with

a line strap 62 and a load strap 58, thus creating an open circuit.

FIGURE 8 shows a motor operator and circuit breaker preparing to close. A drive
system 410 operates a drive pin 418 to pull away from a first pin 422 connected to the
drive pin 418 with a spring 421, the drive pin 418 and second pin 422 are disposed on
either side of a breaker handle within an interface between the motor operator and
circuit breaker, wherein the drive pin 418 and first pin 422 motion is guided within a
slot 419. As the drive pin 418 moves further away from the first pin 422, the spring
421 connecting both pins tensions causing the first pin 422 to exert increasing force
on the breaker handle 44 and rotate the breaker handle 44 and connected handle yoke
88 clockwise about the bearing portion 94. The clockwise rotation of the handle yoke
88 causes the mechanism spring 96 to extend, thus charging the mechanism spring 96
with closing energy. At the position shown in FIGURE 8§, the pin latch 425 contacts
and contains the first pin 422 at a predetermined point before the circuit breaker
closes. The predetermined point occurs just before the orientation of a lengthwise
axis of the mechanism spring 96 (running through a spring anchor 98 for mechanism
spring 96 on the handle yoke 88 and pin 202) coincides with a lengthwise axis of the
upper link 174 (from pin 202 to pin 188).

The drive pin 418 continues to move as the first pin 422 is blocked by the pin latch
425, causing the at least one spring 421 connecting the drive pin 418 and first pin 422
to further lengthen, thereby storing a closing energy to move the breaker handle 44 to
the on position once the first pin 422 is allowed to move. The force required to move
the breaker handle from this predetermined point is less than the force required to
move the breaker handle 44 at a point closer to an “off” position by minimizing the
moment arm keeping the circuit breaker open. The reduced force required to move
the breaker handle takes advantage of the reduced moment arm “w” discussed below

in this predetermined position and an “over-center” point that refers to a mechanism
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spring 96 axis between spring anchor 98 and pin 202 coinciding with an axis formed

between pin 188 and pin 202.

Turning to FIGURE 6, the present apparatus allows the breaker handle 44 to move in
a closing direction under bias of a first pin 422 until a predetermined point illustrated
in an initial open position 266 and further depicted when line “y” is just to the left of
the pin 188. As mentioned above, when the breaker handle 44 is rotated from open
position 263 to the initial open position 266, the “z” distance increases, creating
greater closing force output within the mechanism spring 96. The closing spring force
is always directed through the anchor points of springs 96, spring anchor 98 and pin
202, as depicted by line “y”. However, in position 266, the line “y” does not pass the
right of upper link pivot pin 188, and the line of forces generated by mechanism
spring 96 (i.e., between spring anchor 98 and pin 202) is to the left of bearing portion
94 (as oriented in FIGURES 3-5) and to the left of pin 188 (as oriented in FIGURE 9),
causing the upper link 174 to rotate in a clockwise direction about pin 188 and open
the contact arm 68 as described hereinbefore with reference to FIGURE 3. When the
line “y” is disposed marginally left of upper link pivot pin 188 as in initial open
position 266, a moment arm of length “w” is created perpendicular to line “y” and
through the center of pin 188. The relatively small moment arm “w” causing the
contacts to remain open is overcome when the biased first pin is allowed to exert
enough force to overcome the moment arm in initial open position 266 and move the

breaker handle 44 to position 264, which in turn allows the contacts to close as

discussed above.

The present apparatus allows the contacts 64, 72, 74, and 66 to close with a first pin
422 exerting a force on the breaker handle 44 in a closing direction, but is blocked
with a pin latch 425 from exerting this force at a predetermined distance intermediate
to the off and on positions until released. When the first pin is released, the distance
to close is shorter and there is an accompanying increase in closing speed due to the
shorter close stroke. The present apparatus utilizes a motor operator unit to control
the “on”, “off”, and “reset” functions of a circuit breaker and reduces the force on the
breaker handle to control these functions, and thereby reduces the applied force to the

contacts when closing the circuit.

10
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The reduced force required to move the breaker handle 44 from the predetermined
point occurs when the handle yoke 88 connected to the breaker handle 44 and the
mechanism spring 96 line up just before the over-center point for the mechanism
spring 96 and therefore a minimal amount of force is needed to move the handle yoke
88 past the over-center point, wherein the mechanism spring 96 will cause the rotary
contact assembly 56 to rotate clockwise about common center 78, thus closing the

circuit breaker.

To close the breaker contacts 72 and 74, a close mechanism 423 attachable to the
motor operator pivots pin latch 425 in a direction opposite of its bias via link 424,
thus releasing first pin 422. First pin 422 by action of the a spring 421 moves the
breaker handle 44 and attached handle yoke 88 to a full clockwise position about
bearing portion 94 to the position shown in FIGURE 9. Once the breaker mechanism
spring 96 over-centers, the breaker mechanism spring 96 will cause the upper link 174
to pivot counter clockwise about pin 188. When the upper link 174 is driven counter
clockwise, the lower link 194 is driven against the pivotal rivet 210, thus rotating the
rotary contact assembly 56 clockwise into contact with the line strap 62 and the load

strap 58 establishing a closed electrical circuit.

The apparatus as described provides for reduced closing times due to efficient
utilization of the circuit breaker mechanism spring and the reduced operating motion
to move the breaker handle to the “on” position. The apparatus also allows a
reduction in the size of a motor operator, as the required stored energy is significantly
reduced due to a shorter closing stroke and thereby the motor operator may be
reduced in size because less energy is required to close the circuit eliminating the
need for larger springs to store the customary closing energy. The reduced closing
energy required will also require a smaller sized electrical charging system that will
place less demands on the motor operator control system yielding greater operating
efficiency. Lastly, the use of less closing energy reduces the mechanical stress on

both the motor operator and the circuit breaker.

While the invention has been described with reference to a preferred embodiment, it

will be understood by those skilled in the art that various changes may be made and

11
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equivalents may be substituted for elements thereof without departing from the scope
of the invention. In addition, many modifications may be made to adapt a particular
situation or material to the teachings of the invention without departing from the
essential scope thereof. Thereforé, it is intended that the invention not be limited to
the particular embodiment disclosed as the best mode contemplated for carrying out
this invention, but that the invention will include all embodiments falling within the

scope of the appended claims.

12
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WHAT IS CLAIMED 1S:

1. A motor operator mechanism for moving a breaker handle (44) of a circuit
breaker (20) between off and on positions, said motor operator mechanism

comprising:

a first pin (422) biased to engage said breaker handle (44) in a

direction to close said circuit breaker (20);

a pin latch (425) configured to releasably engage said first pin (422)
when said breaker handle (44) is in a position intermediate to said off and on
positions, wherein releasing said pin latch (425) allows said first pin (422) to move

said breaker handle (44) to the on position.
2. The motor operator mechanism of claim 1 further including:
a drive pin (418); and

a spring (421) extending between said drive pin (418) and said first pin (422), said
drive pin (418) moves causing said first pin (422) to engage said breaker handle (44)

moving said breaker handle (44) from said off position to said on position.
3. The motor operator mechanism of claim 1 further comprising:

a close mechanism (423) to operably move said pin latch (425).

4, The motor operator mechanism of c]aiﬁl 1 further comprising:

a drive system (410) to operably move said drive pin (418).

5. The motor operator mechanism of claim 1 wherein said pin latch (425)

includes:
a first end (427); and

a second end (429) opposite said first end (427), said second end (429) releasably
engages said first pin (422), and said pin latch (425) pivots about said first end (427).

13
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6. The motor operator mechanism of claim 5 wherein said second end (429) is

configured to engage and retain said first pin (422).

7. A motor operated circuit breaker (450) comprising:

a breaker handle (44),

a first contact (72) operably connected to said breaker handle (44);
a second contact (74) proximate to said first contact (72);

stationary contacts (64, 66) for electrical connection with said first contact (72) and

said second contact (74);

a motor operator (430) for moving said breaker handle (44) between off and on
positions, said first (72) and second contacts (74) are separated in said off position

and said first (72) and second contacts (74) are closed in said on position;

a first pin (422) biased to engage said breaker handle (44) in a

direction to close said first (72) and second contacts (74);

a pin latch (425) configured to releasably engage said first pin (422)
when said breaker handle (44) is in a position intermediate to said off and on
positions, wherein releasing said pin latch (425) allows said first pin (422) to move

said handle (44)to close said first (72) and second (74) contacts.
8. The motor operated circuit breaker (450) of claim 7 further including:
a drive pin (418); and

a spring (421) extending between said drive pin (418) and said first pin (422), said
drive pin (418) moves causing said first pin (422) to engage said breaker handle (44)

moving said breaker handle (44) from said off position to said on position.
9. The motor operated circuit breaker (450) of claim 7 further comprising:
a close mechanism (423) to operably move said pin latch (425).

14



WO 02/061784 PCT/US01/49210

10.  The motor operated circuit breaker (450) of claim 7 further comprising:
a drive system (410) to operably move said drive pin (418).

11.  The motor operated circuit breaker (450) of claim 7 wherein said pin latch

(425) includes:
a first end (427); and

a second end (429) opposite said first end (427), said second end (429) releasably
engages said first pin (422), and said pin latch (425) pivots about said first end (427).

12.  The motor operated circuit breaker (450) of claim 11 wherein said second end

(429) is configured to engage and retain said first pin (422).

13. A motor operator mechanism (450) for moving a breaker handle (44) of a
circuit breaker (20) between off and on positions, said motor operator mechanism

comprising:

a biased first means (422) for engaging said breaker handle (44) in a

direction to close said circuit breaker (20);

a latch means (425) for releasably engaging said first means (422)
when said breaker handle (44) is in a position intermediate to said off and on
positions, wherein releasing said latch means (425) allows said first means (422) to

move said breaker handle (44) to the on position.
14.  The motor operator mechanism of claim 13 further including:
a drive means (418) for driving said first means; and

a biasing means (421) for extending between said drive means (418) and said first
means (422), said drive means (418) moves causing said first means (422) to engage
said breaker handle (44) moving said breaker handle (44) from said off position to

said on position.

15.  The motor operator mechanism of claim 13 further comprising:

15
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a closing means (423) for operably moving said latch means (425).
16.  The motor operator mechanism of claim 13 further comprising:

a drive system means (410) for operably moving said drive means (418).

16
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