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@ Closing delay arrangement for current limiting circuit breaker contacts.

@ A control arrangement to prevent or delay the closing of
current limiting circuit breaker contacts after opening by
repulsion due to a short circuit is disclosed. A first contact
arm (10} and a second contact arm (12) are operatively
associated with a ratchet (38) for locking the second contact
arm {12). A release lever (62) operatable by the first contact
arm (10) and the breaker operating mechanism releases the
ratchet (38) after a delay period greater than the duration of
the short circuit or the operating time of the breaker
operating mechanism.
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The invention relates to a device for preventing the transitory reclosing
of the contacts of a current limiting circuit breaker after opening by a
electrodynamic repulsion caused by a short circuit current before the
current is extinguished. Interruption of the short circuit current can be
due to two distinct causes: namely, a transitory rapid contact separa-
tion, or by the positive operation of the circuit bre;kgr,trip mechanism
to hold the contacts open indefinitely.

In current limiting circuit breakers, the two arms bearing the contacts
are free to separate due to electrodynamic repulsion under intense short
circuit currents. Opening of the contacts is subsequently completed by
the circuit breaker operating mechanism,if the short circuit current is
maintained for a time sufficiently long enough to articulate the operat-
ing mechanism.

The high separation speed of the contacts necessary to provide the. cur-
rent limitation can result in a rebound of the contacts upon separation
resulting in a trarnsitory reclosing of the contacts before the operating
mechanism has had sufficient time to operate. When the short circuit oc-
curence is shorter than the resconse time of the operating mechanism,
there is no need to open the contacts indefirnitely. It is important
however, to ensure continuity of circuit current in the absence of a real
fault condition. with 2-phase loads protected by 3-pole breakers, it is
essential to prevent a single-phase transitory short circuit occurrence
from opening only one pole of the breaker, resulting in a dangerous con-
dition known as "single phasing”.

The purpose - of this invention is to delay reclosing of the circuit
breaker contacte, after a short circuit interruption, for a period of
time sufficient to allow the operating mechanism to open the contac:s in-
definitely providing the short circuit lasts for a time longer than the
‘delay.

The invention consists essentially of a contact delay arrangement (9)
wherein a first contact arm (10) bearing a first contact (14) and a

second contact arm (12) bearing a second contact (16) are both free to
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rotate around their respective pivot piﬁs (2é,325, being the first pivot
pin (22) connected to a contact arm support cam (24) which is operated by
the circuit breaker operating mechanism and being the second pivot pin
(32) housed in a contact arm support (36), being the contacts held closed
by a pair of springs (18,20) and being separated by means of elec-
trodynamic repulsion upon the occurrence of a short circuit, said delay
arrangement (9) being characterized in that:

it includes a spring loaded ratchet (38) locking the second contact arm
(12) by engaging a pawl pin (44) attached to the second contact arm (12)
when the arm is driven by electrodynamic repulsion toward a stop (76) to
prevent the arm from returning to a closed position after striking ag-
ainst the step (76);

a release lever (62) operated either by a peost (68) attached to the first
contact arm (10) when the first arm (10) moves towards its closed posi?
tion or by a rear surface (78) of the support cam (24) driven by the
circuit breaker operating mechanism;

and when the support cam (24) moves the first contact arm (10) to the
open position, it drives a boitom bumper (66) of the release lever (62)
against a pin (46) extendinrng through the bottom of the spring loaded rat-
chet (38}, moving the ratchet out of the engagement with the pawl pin
(44) thereby allowing the second contact arm (12) to return to its initi-
al position.

According to a preferred embodiment the ratchet (3B) is characterized by
a pivot pin (40), around which it can rotate, by a detent (42) engaging
the corresponding pin (44) of the second contact arm (12) by said pin
(46) drivable by the bottom (66) of said release lever (62) and by a
spring (50) driving the detent (42) of said ratchet (38) causing it to
engage the pawl pin (44) of the second contact arm (12).

According to another preferred embodiment the release lever (62) is
characterized by a pin (60) pivotally supported by a pair of sockets

formed in an insulating hood (56) that surrounds both the contact arm

support (36) as well as part of the second arm (12);
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by the top bumper (64) in the nature of a reinforced upper extension
designed to receive the post (68) attached to the first contact arm (10),
or the rear surface (78) of the cam (24) upon operation of the breaker
operating mechanism and
by the bottom bumper comprising a reinforced lower extension designed to
contact the ratchet pin (46) to release the ratchet (38) , thereby unlock-
ing the second contact arm (12). .

According to the most preferred embodiment of the present invention, the
ratchet (38) locking the second contact arm (12) and the release lever
(62) are formed by two side-by—side placed members spanning the contact
arm (12).

These and other objects and advantages will be made clear by the follow-
ing detailed description of the invention accompanied by the annexed
drawings wherein:

fig. 1 is a side view in vartial section of the delay arrangement of the
invention applied to a vair of circuit breaker contacts in a closed con-
dition;

fig. 2 is a side view of the arrangement of fig. 1 with the pair of con-
tacts opened by repulsion due to a short circuit, and

fig. 3 is a side view of the arrangement of fig. 1 with the pair of con-
tancs opened by means of the operating mechanis.

The delay arrangement 9 is shown in the f%gures with a contact arm 10 and
a contact arm 12 carrying contacts 14, 16 held in a closed position by
springs 18 and 20 respectively. The contact arm 10 rotates about a pin 22
supperted by an operating cam 24 which, in turn rotates around an operat-
ing shaft 26 fitted with a post 28 to which a force represtend by arrow
30 is applied when it is desired to cause cam 24 to rotate the shaft 26
to move the contact arm 10 into the fully open position shown in fig. 3.
The contact arm 12 rotates around a pin 32 captured within an elongated
slot 34 formed in the contact arm support 36. Alsc mounted on the contact
arm support is a double ratchet 38, one on each side of the contact arm,

only one of which is shown for purposes of clarity. The ratchet 38
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rotates around a pin 40 through the contact arm support and has a detent
42 formed at the end opposite pin 40 which engages a post or pawl pin 44
attached to the contact arm 12. A pin 46 attached to the bottom of rat-
chet 38 is captured within radial slot 48 formed in the side of support
36 and is biased upwards within the slot by a compression spring 50 which
is captured between the bottom of the ratchet 38 and the bottom circuit
breaker support 52. A projection 54 is formed on each side of the contact
arm support 36 for engaging the post 44 on contact arm 12 to stop move-
ment of the arm against the bias exerted by spring 20.

The whole contact arm support 36 is enclosed within an insulating hood 56
fitted with a cover 58. The cover 58 is provided with a hole on either
side of the contact arm 12 to receive a pair of pins 60 formed on the ex-
terior surface of a pair of release levers 62. One lever is arranged on
each side of the contact arm and both levers are provided with top and
bottom reinforced bumpers 64, 66. The reinforced bumper 64 is engaged‘ by
a2 pest 68 extending from both sides of contact arm 10, as shown in fig.
2, or by the rear surface 78 of the cam 24, as shown in fig. 3.

Referring back to figc. 2 the cam 24 has a notch 70 formed on a bottom
surface for receiving the post 68, as indicated in phantom at 68a, during
cpening of the contact arm under repulsion due to short circuit current
as indicated in phantom at 1Ca. An extension 52 on the top of cam 24
serves as a support for the spring 18 wh%ch is associated with contact
arm 10.

A pair of stops 74, 76 limit the travel of the contact arms 10 and 12,
respectively. When subjected to repulsion force due to short circuit cur-
rent, the contact arms 10, 12 move into the positions indicated in
vhantom as 10a and 12a, respectively.

The operation of the instant invention can be seen by referring back to
fig. 1 wherein the contactst 14, 16 are shown in a closed position.
Spring 18 bias contact arm 10 in a clockwise direction whereas the spring
20 biases contact arm 12 in a counter—-clockwise direction to hold the

respective contacts in counter-balanced relation to each other.
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When the current is sufficiently intense, such as upon the occurrence of
a short circuit, the contact arms 10 and 12 are pushed apart by elec-
trodynamic forces and move to positions 10a and 12a, indicated in phantdm
in fig. 2, where they strike against their respective stops 74 and 76 and
reboud away from them.

When contact arm 12 is repulsed into position 12a the attached post 44
slides under detent 42 thereb; Vcausing ratched 38 under the urgénce of
spring 50 to rotate clockwise about pin 40, as indicated. Contact arm 12
after reaching position 12a, rebounds away from stop 76 and returns in a
counter—-clockwise direction under the urgence of spring 20 to the posi-
tion shown at 12b and is held from further motion by the trapment of post
44 under detent 42.

The clockwise rotation of ratchet 38 has moved post 46 upwards withing
the radial slot 48 striking the bottom reinforced bumper 66 causing lever
62 to rotate counterclockwise about pin 60 to the position shown in fig.
2. With lever 62 and ratchet 38 in the indicated positions, the following
events are now provided for. Should the overcurrent condition cease
before the circuit breaker operation mechanism responds, cam 24 is not
acted upon by the operating mechanism. Contact arm 10, after striking
from stop 74, as indicated in phantom at 10a,is urged by spring 18 in the
clockwise direction until post €8 strikes the top reinforced bumper 64
driving lever 62 clockwise about pin 6C w?ich, in turn, drives the bottom
reinforced bumper 66 into contact with pin 46. Pin 46 is driven downwards
within slot 48 forcing ratchet 38 to rotate counter-clockwise against the
urgence of spring 50, releasing post 44 from under detent 42. Contact arm
12 is returned to the original position shown in fig. 1 under the urgence
of spring 20 while contact arm 10 returns to its original position under
the urgence of spring 18 the result in the closed condition of contacts
14, 16. The time elapsed between the separation of the contacts from the
open position in fig. 2 to their subseguent return to the closed position
shown in fig. 1 is sufficient to transfer the arc formed between the con-

tacts 14 and 16 to an arc chute (not shown) for extinction. Extinction of
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the arc and reclosing of the contracts returns the circuit breaker to
normal operation after the circuit current has been interrupted by the
fast repulsion of the contacts.

Should the overcurrent persist 1long enough for the breaker operating
mechanism to respond, as <represented by the force arrow 30 applied to
post 20 as shown in fig. 3, cam 24 is rotated counter clockwise bringing.
its rear surface 78 against the top reinforced bumper 64 thereby driving
the lever 62 clockwise and bringing the bottom reinforced bumper 66 ag-
ainst pin 46 and releasing post 44 from under detent 42.

Contact arm 12 returns from position 12b to the initial position shown in
figs. 1 and 3 under the urgence of spring 20. Contact arm 10 is carried
by the action of the circuit breaker operating mechanism on cam 24 from
the position indicated in phantom at 10b up to the position against stop
indicated in solid lines at 10 a which is the fully opened position of
contact 14.

It is thus seen that the arrangement of the pivotally arranged lever 62
and spring-loaded ratched 38 provide a sufficient delay to the closing of
the circuit breaker contacts after short circuit repulsion to thereby

prevent deleterious reclosing and single phesing conditions.
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CLAIMS
1. Contact delay arrangement for current limiting circuit breaker wherein
a first contact arm (10) bearing a first contact (14) and a second con-
tact arm (12) bearing a second contact (16) are both free to rotate ar-
ound their respective pivot pins (22, 32) being the first pivot pin con-
nected to a contact arm support cam (24) which is operated by the circuit
breaiet operating mechanism and being éhe second pivot pin (32) housed in
a contact arm support (36), being the contact held closed by a pair of
springs (18,20) and being separated by means of electrodynamic répulsion
upon the occurence of a short rcircuit, said delay arrangement (9) being
characterized in that:
it includes a spring loaded ratchet (38) locking the second contact arm
(12) by engaging a pawl pin (44) attached to the second contact arm (12)
when the arm is driven by electrodynam%c repulsion toward a stop (76) to
prevent the arm from returning to a closed position after striking ag-
ainst the stop (76);
a release lever (62) operated either by a post (68) attached to the first
contact arm (10) when the first arm (10) moves toward its closed position
or by a rear surface (78) of the support cam (24) driven by the circuit
breaker operating mechanism;
and when the suvpport cam (24) moves the first contact arm (10) to the
open position, it drives a bottom bumper '(66) of the release lever (62)
against a pin (46) extending through the bottom of the spring loaded rat-
chet (38), moving the ratchet out of the engagement with ' the pawl pin
(44) thereby allowing the record contact arm (12) to return to its initi-
al portion.
2. Contact delay arrangement according to claim 1, wherein the ratchet
(38) is characterized by a pivot pin (40), around which it can rotate, by
a detent (42) engaging the corresponding pin (44) of the §econd contact
arm (12) by said pin (46) drivable by the bottom (66) of said release
lever (62) and by a spring (50) driving the detent (42) of said ratchet

(38) causing it to engage the pawl pin (44) of the: second contact arm
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(12).

3. Contact delay arrangement according to claim 1 wherein the release
lever (62) is characterizéd by the pin (60) pivotally supported by a pair
of sockets formed in an insulating hood (56) that surrounds both the con-
tact arm support (36) as well as part of the second arm;

by the top bumper (64) in the nature of a reinforced upper extension
designed to receive the posf (68) attached to the first contact arm (10},
or the rear surface (78) of the cam (24) upon operation of the breaker
operating mechanism, and by the bottom bumper (66) comprising a
reinforced lower extension designed to contact the ratchet pin (46) to
release the ratchet (38), thereby unlocking the second contact arm (12).
4. Contact delay arrangement according to claim 1, characterized in that
the ratched (38) 1locking the second contact arm (12) and the release
lever (62} are formed b& two side-by-side placed members spanning the

contact arm (12).
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