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The invention relates to circuit breakers in
general and more particularly to solenoid oper-
ating mechanisms for circuit breakers.

To secure high speed reclosing of a -circuit
breaker it is desirable to provide for tripping
the breaker by a non-trip free tripping means
which maintains an operative connection be-
tween the breaker and the closing core so that
the breaker is under the immediate control of the
closing means. This is permissible, however,
only when the breaker has been standing closed
with the closing coil deenergized for some time.
Under such conditions it is a relatively simple
matter-to provide for additional opening acceler-
ation to compensate for the weight of the closing
core so that the circuit interrupting time can
be kept within prescribed limits.. If the breaker
is reclosed against a fault condition, i :
sirable to trip the breaker by a trip free tiipping
means, i. e., free of the closing core so that the
breaker opening will not be retarded by the
welght of the core plus the magnetic drag caused
by the flux which is still present in the core and
magnet frame. The magnetic drag is quite ap-

preciable and may delay the opening time by"

several cycles.

An object of the invention is the provision of
an improved circuit breaker operating mecha~
nism for securing high speed opening and closing
of a circuit breaker.

Another object of the invention is the provi-
sion of a circuit breaker operating mechanism
which is automatically operable to provide for
‘non-trip free tripping of the breaker if a fault
condition occurs when there is substantially no
magnetic flux present in the closing means, and
trip free tripping of the breaker if the fault con-
dition occurs when there is any appreciable mag-
netic flux present in the closing means. .

Another object of the invention is the provi-
sion of a circuit breaker operating mechanism
embodying a trip free tripping means for effect-
ing opening of the breaker free of any restraint
by the closing means and a non-trip free tripping
means for effecting opening of the breaker only
when the closing means is deenergized but with-
out releasing the operative connection of the
breaker to the closing means, and a means re-
sponsive directly to the magnetic flux of the clos-

ing means for automatically selecting which of -

the tripping means will be effective to trip the
breaker. )

Another object of the invention is the provi-
sion of a circuit breaker operating mechanism
as previously described in which the means re-

sponsive to the magnetic flux of the closing
means comprises a, magnetic selector lever which

' prevents operation .of the trip free tripping

means only when there is substantially no mag-
netic flux present in the closing means, and per-
mits operation of the trip free tripping means
whenver any appreciable magnetic flux is pres-
ent in the closing means.

Another object of the invention is the provi-
sion of a circuit breaker operating mechanism
as previously described, which is simple, reliable
in operation, and inexpensive to manufacture.

The novel features that are considered charac-
teristic of the invention are set forth in particu-
lar in the appended claims. The invention itself,
however, both as to structure and operation, to-
gether with additional ‘objects and advantages
thereof, will be best understood from the follow-
ing detailed description of a preferred embodi~
ment of the invention when read in connection
with the accompanying drawings, in which:

Figure 1 is an elevational view, partly in sec-
tion, of a circuit breaker operating mechanism
constructed in accordance with the invention,
the mechanism being shown in the closed latched
position with the closing solenoid deenergized;

Fig. 2 is a plan view of the operating mecha-
nism shown in Fig. 1;

Fig. 3 is a fragmentary sectional view taken
substantially along the line III—IIT of Fig. 2
showing the trip.coil plunger and the rocking
trip bar for operating either of the two tripping
latches of the mechanism;

Fig. 4 is a partly schematic view of the operat-
ing mechanism and circuit breaker showing the
relative positions of the parts immediately fol-
lowing a tripping operation effected by the non-
trip free latch; and

Fig. 5 is a partly schematic view similar to
Fig. 4 showing the relative positions of the parts
immediately following a tripping operation ef-
fected by the trip free latch.

The present invention constitutes an improve-
ment -and further development of the circuit
breaker mechanism disclosed and claimed in the
copending application of -J. B. MacNeill, Serial
No. 209,970, filed May 25, 1938, and assigned to
the assignee of this invention.

Referring to the drawings, the referencé nu- .

meral 9 indicates generally a fabricated steel
frame which may be constructed in any suitable
manner to support the various parts of the cir-
cuit breaker operating mechanism.

A closing solenoid Il is mounted on the lower
portion of the frame 9 and comprises a mov-
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able ‘core 13, a cooperating stationary core 15 and
an operating winding 17 which, when energized,
pulls the movable core 13 downwardly to effect
a closing operation of the circuit breaker.

A lever mechanism of the trip-free type indi-
cate. generally at {8 is mounted on the upper
portion of the frame and this mechanism serves
to normally connect the- circuit breaker with
the closing solenoid. The lever mechanism com-
prises a closing lever 21 which is pivoted at its
right-hand end on the upper portion of the
frame 9, and a breaker lever 23 which is pivoted
at its left-hand end to the free end of the closing
lever 21. The closing lever 21 consists of a pair
of spaced parallel outer levers 25 (Fig, 2) which
have their right-hand ends pivoted about a com-
mon axis by means of a pair of aligned pivot
studs 27 carried by two spaced vertical plates 29
which form a part of the frame 9, The breaker
lever 23 consists of a pair of spaced parallel in-
ner levers 31 which have their left-hand ends
pivoted on a pivot pin 33 carried by and con-
necting the free ends of the outer levers 25. The
inner levers 31 which form the breaker lever are
spaced so as to be movable into the space he-

_ tween the outer levers 25 which form the closing
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lever. The right-hand end of the breaker lever
23 carries a trip free roller 35 which is mounted
on a pin carried by and connecting the free ends
of the inner lever 31.

The circuit breaker which may be of any suit-
able construction is shown schematically in Figs.
4 and 5 as comprising stationary main and arcing
contacts 37 and 39 and a movable bridging con-
tact assemblage 41 which consists of a main
bridging contact 43 for bridging the main sta-
tionary contacts 37, and a pair of spring biased
movable arcing contacts 45 for engaging the sta-
tionary arcing contacts 39. The arcing contacts
are arranged to engage prior to engagement, of
the main contacts during closing of the circuit
breaker, and to separate following separation of
the main contacts during opening of the circuit
breaker. The movable contact assemblage is car-
ried by a rod 46 which is connected to the mid-
portion of the breaker lever 23 through the
agency of a pivoted lever 41 and an operating rod
49, the lower end of the operating rod 49 being
pivotally connected to the breaker lever 23 by
means of a pivot pin 51 which extends between
the inner levers 31, The circuit breaker is biased
to open circuit position by an opening spring 53.

The breaker lever 23 is biased upwardly by the
opening bias of the circuit breaker, and the trip
free roller 35 carried by the free end of the lever
23 is normally engaged and releasably held in a
position of alignment with the pivot axis 27 of
the closing lever 21 by a frip free latching mech-~
anism indicated generally at 55. When the trip
free roller 35 is held in latched position, the
breaker lever 23 is operatively connected to the
closing lever 21 for movement thereby. The clos-
ing lever 21 is connected to the movabie core 13
of the closing solenoid (1 by means of a pair of
connecting links 57, and the free end of the clos-
ing lever is adapted to be releasably held in closed
position as shown in Fig. 1 by means of a non-trip
free latch mechanism indicated generally at 59
which engages a non-trip free roller 61 carried
by the pivot pin 33. .

The closing lever 21 is biased in a clockwise
direction about its fixed pivot axis 2T by means
of - a pair of retrieving compression springs 63
which are disposed between each of the outer
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levers 25 and an upper supporting plate of the
frame 8.

When the trip free roller 35 carried by the free
end of the breaker lever 23 is released by a re-
leasing operation of the trip free latch mech-
anism 55, the operative connection between the
circuit breaker and the closing lever 2f is re-
leased and the breaker is moved to open circuit
position under the influence of its opening spring
free of any restraint by the closing means. The
opening movement of the circuit breaker causes
the breaker lever 23 to rotate in a counter-clock-
wise direction toward the open position shown
in Pig. 5 about the pivot pin 33 which is held
down by the non-trip free latch mechanism 58.
The breaker lever 23 during a portion of its
opening movement, effects an automatic releas-
ing operation of the non-trip free latching mech-
anism 59 to cause release of the free end. of the
closing lever 2. For this purpose the breaker
lever 23 is provided with a projecting pin 6% ad-
jacent its pivoted end which, during a portion of
the opening movement of the lever 23, engages
and rotates a pivoted bell crank releasing lever 87
to effect release of the non-trip free latching
mechanism 59 and consequently the free end of
the closing lever 21. The bell crank releasing
lever 67 is pivoted on a pivot pin 87 and is biased
in counter-clockwise direction by means of a coil
spring 68 interposed between the upper support-
ing plate of the frame and a projection on the
lever 61.

When the free end of the closing lever 21 is

. thus released by the releasing lever, the retriev-

ing springs 63 rotate the closing lever in a clock-
wise direction about its fixed pivot axis 27, ana
since the pivot pin 51 which connects the breaker
operating rod 49 with the breaker lever 23 be-
comes stationary when the breaker reaches open
position, the clockwise rotation of the closing
lever 21 by the retrieving springs effects a clock-
wise rotation of the bfeaker lever 23 about the
pivot pin 51 as a center to return the trip iree
roller 35 into latching engagement with the trip
free latch mechanism 55. At this point the two
levers 21 and 23 are in the position shown in
Fig. 4 and since the trip free roller is relatched by
the trip free latch mechanism 55, the breaker
lever 23 is again operatively connected to the
closing lever 21 and through the same to the
movable core 13 of the closing solenoid.

When the closing solenoid 11 is energized, the
two levers 21 and 23 are rotated in a counter-~

_clockwise direction about the common axis of the

pivot studs 21 and the trip free roller 35 to the
closed position shown in Fig. 1 to effect closing
of the circuit breaker. When the two levers reach
the closed position the non-trip free roller 61 car-
ried by the pin 33 is reengaged and latched by the
non-trip free latch mechanism §9.

The circuit breaker may also be tripped open
by s releasing operation of the non-trip free
latching mechanism 59. A releasing operation
of the non-trip free latch mechanism allows the
circuit breaker to be moved to open position by
its opening spring and this movement causes the
two levers 21 and 23 to rotate in a clockwise di-
rection about the common axis of the pivot
studs 27 and the trip free roller 35 to the open
position shown in Fig. 4. In this instance, how-
ever, the circuit breaker remains operatively con-
nected to the closing lever 21 and through the
same to the movable core of the closing solenoid
t1 so that the breaker can be immediately reclosed
by energization of the closing solenoid 1.
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“The trip free latch mechanism 55 (Fig. 1) com-

prises & main latch member 63 pivoted on a
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15

pivot pin 71 carried by a part of the frame and
is-biased by means of a spring 13 to a latching
position in which it engages and resfrains the
trip free roller 35 in the position shown in Fig: 1.
A Dblock 75 carried by the frame serves as a seat
for one end of the latch spring 13,-and this block
is provided with a surface 17 which forms a stop
to prevent movement of the latch €9 beyond its
latching position. In order to hold the latch 69
in latching position against the upward bias ex-
erted on the breaker lever 23, a secondary auxil-
jary latch 18 is provided. The latch 19 is pivoted
by means of a pin 81 cgJried by a portion of the
frame and is biased to latching position by means
of a lighf spring 83. 'The nose of the latch T9
is provided with a substantially right angled
notch 85 for engaging the upper corner of the
main latch 69. The auxiliary latch 79 in latch-
ing position effectively locks the main latch 69 in
its latching position. The auxiliary latch 19 is
adapted to be moved in a clockwise direction
about its pivot axis 81 to effect a releasing opera-
tion of the latch mechanism by a tripping means
which will be hereinafter described. )

When the auxiliary latch 19 is released, the
trip free roller 35 moves upwardly under the open-
ing bias of the breaker forcing the main latch
69 in a clockwise direction until the roller 35
clears the nose of the latch. The spring 13 then
returns the main latch 69 to latching position.
The main latch 69 is provided with a rounded
nose to allow the roller 35 to force the latch back
and clear the same during resetting or retrieving
of the breaker lever 23 and the roller 35. As
soon as the trip free roller 35 has cleared the

. nose of the latch 69 during a retrieving operation,
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the spring 13 returns the latch 69 to latching
position and the auxiliary latch 79 returns to its
latching position to engage and hold the main
latch 68.

In order to ensure complete retrieving of the
breaker lever 23 and the frip free roller 3% to
latching position, it is necessary that the auxil-
jiary latch 79 be held in its released position
free of the main latch 69 until the trip free roller
has been returned to its latching position.
Otherwise the trip free roller would jam against
the rounded nose of the main latch 69 during
a retrieving operation. For holding the auxiliary
latch 719 in its released position during the re-
lease and retrieving of the breaker lever 23, there
is provided a holding lever 871 pivoted on the
pivot pin 81 and biased in a clockwise direction
by a spring 88 which is slightly stronger than
the latch spring 83. The lever 81 is provided
with one extending arm 91 which lies in the path
of the final retrieving movement of the free end
of the breaker lever 23. When the trip free roller
35 is in latching position, the free end of the
breaker lever 23 holds.the lever 81 down in an
inoperative position to allow the auxiliary latch
719 to assume its latching position. However,
when the trip free roller moves upwardly follow-

ing a tripping operation by the latch mechanism’

55, the holding lever 87 rotates in a clockwise
direction, and a cross pin 93 carried thereby en-
gages and holds the auxiliary latch 19 in :its

released position until the trip free roller has.

been retrieved to its latching position.
‘The non-trip free latch mechanism 58 is sub-
stantially similar to the trip free latch mecha-

- nism previously described.  The latch mechanism

59 comprises a main latch 95 pivoted on. the

3

pin 91 carried by part of the frame, and the
latch is biased by means of a spring 99 to latch-
ing position in which it engages and restrains
the non-trip free roller 64 carried by the closing
lever 21. A block 101 carried by the frame serves
as a support for one end of the spring 99, and
this block is provided with a stop surface 103 for
preventing movement of the latch 95 beyond its
latching position. The main Iatch 95 is held in
latching position by means of an auxiliary latch
105. The auxiliary latch 105 is pivoted on a pin
{07 carried by a portion of the frame, and the
latch 105 is biased to latching position by means
of a light spring 189. The nose of the latch 105
is provided with a substantially rectangular notch
{11 for engaging the upper corner of the main
latch 95 to lock the main latch in latching posi-
tion. The main latch 9% is provided with a
rounded nose to permit it to be forced back and
cleared by the non-trip free roller 61 during clos-
ing movement of the closing lever 21. In order
to permit the closing lever 24 to be moved to its
completely closed position and to be relatched by
the latch mechanism 59, there is provided & hold-
ing lever 113 which is similar to the holding lever
87 of the trip free latch mechanism 55. The
holding lever {43 is pivoted on the pin {07 and
is biased-in a counter-clockwise direction by a
spring 115 which is slightly stronger than the
latch spring 109. The lever (13 is provided with
an arm ({7 which extends into the path of the
final closing movement of the free end of the
closing lever 2f. When the closing lever 21 is
in the closed position shown in Fig. 1, the lever
{13 is held down in an inoperative position to
permit return of the auxiliary latch 105 to latch-
ing position. However, when the free end of the
closing lever 21 moves upwardly following a trip-
ping operation of the latch member 105, the hold-
ing lever 113 rotates in a counter-clockwise direc-
tion and a cross pin (20 carried thereby engages
and holds the auxiliary latch 105 in released po-
sition clear of the main latch 85 until the closing
lever 21 has been returned to the fully closed and
latched position by the closing solenoid 1f.
Both of the latching mechanisms 55 and 59
are adapted to be operated by a single trip
coil 119 (Fig. 1). The trip coil 119 is mounted
on a portion of the frame beneath the trip-free
latech mechanism 55 and is provided with a trip
plunger i21. The operating winding of the trip
coil is adapted to be energized in response to
predetermined overload conditions in the cir-
cuit controlled by the breaker or in response
to any other conditions under which tripping
of the breaker is desired. Energization of the
trip coil causes upward movement of the trip
plunger 121. A rocking trip bar 123 (Fig. 3)
rests freely on a plate 125 carried by the frame
above the trip coil 119. The plate {25 is pro-
vided with an opening 127 for receiving the up-
per end of the trip plunger {21 and with suit-
able guides 129 for guiding the trip bar (23
and for preventing longitudinal and lateral dis-
placement thereof. The trip plunger 121, when
moved upwardly, engages the under side of the
trip bar 123 to cause rocking movement of the
bar about whichever end is held against move-
ment. The auxiliary latch 79 of the trip free
latch mechanism 55 is disposed over one end of
the trip bar 123 and the free end {31 of a pivoted
bell crank lever 133 is disposed over the opposite
end of the trip bar 123. The bell crank lever
133 is pivoted intermediate its ends on the pivot
pin 81 carried by the frame 8, and the upper
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end of the bell crank lever is pivotally connected
by means of a pivot pin 137 to the right-hand
end of a horizontal connecting link 139. The
left-hand end of the connecting link 139 engages

the upper end of the releasing lever §1 through -

the agency of a pin and slot connection (41.

If the trip plunger 121 is moved upwardly at
a time when the bell crank lever 133 is pre-
vented frcm moving in a clockwise direction, the
upward movement of the trip plunger 121 will
cause the rocking trip bar 123 to rock about its
end which engages the free end (31 of the
bell crank lever 133 to effect upward movement
of the auxiliary latch 19 to cause release of the
trip free latch mechanism 55. On the other
hand, if the trip plunger 121 is moved upwardly
at a time when the auxiliary latch 19 is prevented
from moving in a clockwise direction, the up-
ward movement of the plunger {21 causes the
rocking trip bar 123 to rock about its end which
engages the auxiliary latch 79 to effect clock-
wise rotation of the bell crank lever 133. The
clockwise rotation of the bell crank lever 133
moves the horizontal connecting link 139 to-
wards the right and rotates the releasing lever
67 in a clockwise direction to effect release of
the latch 105 and the non-trip free latch mech-
anism 58. If neither the bell crank lever 133
or the auxiliary latch 79 are held against move-
ment, the upward movement of the plunger 124

effects release of both the trip free and the

non-trip free latch mechanisms.

If an overload condition occurs in the cir-
cuit controlied by the breaker wheh the breaker
has been standing closed and the solenoid If
deenergized for a sufficient length of time for
the residual flux to have died down to a point
where there is substantially no flux present in
the solenoid, it is desirable that the circuit break-
er be tripped only by means. of the non-trip
iree latch mechanism 59 because when the break-
er is tripped by the non-trip free latch mecha-
nism §9, it is moved to open circuit position
without releasing the operative connection be-
tween the breaker and the closing lever or sole-
noid. This permits the circuit breaker to be
reclosed in the shortest possible time. The clos-
ing solenoid may be arranged to be energized
substantially simultaneously with the trip coil
so that it will have developed sufficient flux to
halt opening movement of the breaker and
begin to reclose the breaker as soon as the arcs
drawn between the contacts of the breaker have
been extinguished, without allowing the breaker
to continue to the full open ecircuit position,
as disclosed in the copending application of J. B.
MacNeill, Serial No. 209,970, filed May 25, 1938.
However, if the overload condition occurs at
a time when the solenoid is in an energized con-
dition or when there is still an appreciable quan-
tity of residual magnetic flux present in the
solenoid, it is important that the breaker be
tripped open by means of the trip free latch
mechanism 55 in order to permit high speed
opening of the breaker unretarded by any op-
posing force or magnetic drag of the closing sole-
noid 11,

In order to provide for tripping of the breaker
by the proper latch mechanism in accordance

with the condition of the closing solenoid there,

is provided a means responsive directly to the
magnetic flux of the closing solenoid for auto-
matically selecting the proper latch mechanism
55 or 58 for operation by the trip coil 119. The
automatic selecting means comprises a magnetic

2,150,587

selector lever 145 which is pivoted intermediate
its ends on the pivot pin 71. 'The lever 145 hag

. & yoke-shape portion 14T of magnetic material

at the end of one of its arms, which is dis-
posed directly over the winding 17 and the mug-
netic frame of the closing solenoid 1 so as to
be traversed and influenced by a portion of the
magnetic flux of the solenoid. The selector lever
{45 is biased in a clockwise direction to a nor-
mal unattracted position by means of a pair
of springs 148 which are interposed between the
yoke portion 141 of the lever and the upper end
plate of the solenoid 11. 'The right-hand arm
153 of the selector lever 145 is provided with a

laterally offset end or projection’ 155 which is .

disposed directly above the auxiliary latch mem-
ber 19 of the“trip free latch mechanism 55.
When the solenoid 1 .is deenergized and when
there is substantially no magnetic flux present
in the solenoid which would retard opening move-
ment of the closing lever 21, the springs 149
maintain the selector lever 145 in the unattracted
position shown in Figs. 1 and 4, in which posi-
tion the projection 155 thereof engages and holds
the auxiliary latch 19 of the trip free latch mech-
anism 5% in latching position. The springs 149
are of sufficient strength to overcome the forecs
of the trip plunger 121 and hold the auxiliary
latch 19 in latching position to prevent opera-
tion of the trip free latch mechanism 55 by the
operation of the trip coil {18. If an overload con-
dition occurs under these conditions, that is,
with the magnetic selector lever in the unat-
tracted position, the upward movement of the
trip plunger 121 causes the trip bar 123 to be
rocked about the end thereof engaged by the latch
19, to rotate the bell crank lever 133 in a clock-
wise direction. The clockwise rotation of the
bell crank lever 133 moves the -horizontal link
139 toward the right to cause clockwise rotation
of the releasing lever 61 and consequently re-
lease of the non-trip free latch mechanism §8.
It will thus be seen that the occurrence of an
overload when the selector lever 145 is in the un-
attracted position prevents operation of the trip
free latch mechanism 55 and allows the opera-

tion of the trip coil to effect tripping of the-

breaker by means of the non-trip free latch
mechanism 59.

When the solenoid is in energxzed condition or
whenever there is any appreciable magnetic fux
present in the solenoid which would retard open-

ing movement of the closing lever 21, the mag-.

netic flux maintains the selector lever 145 in the
attracted position shown in Fig, 5. In the at-
tracted- position ‘of the magnetic selector lever
145, the projection 155 thereof'is maintained in
the raised position clear of the auxiliary latch
19 so as to permit operation of the trip free latch
mechanism 55. In its raised position the pro-
jection 155 engages a lug I57 carried by the hor-
izontal link 139 to prevent right-hand movement
of the link 139 and consequently clockwise move-
ment of the bell crank lever 133. If an overload
condition occurs under these conditions, that is,
when the magnetic selector lever is in the at-
tracted position due to the presence of magnetic
flux in the solenoid {1, the upward movement
of the trip plunger 121 will cause the trip bar 123

. to rock about the end thereof which engages

the arm 131 of the bell crank lever 133, to cause
the trip bar to move the auxiliary latch 19 to re-
leased position since the bell crank lever (33 is
prevented from being moved in a clockwise direc-
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(2§ under these.conditions effects a tripping op-
eration of the breaker by means of the trip free
latch mechanism 55. )
The pin and slot connection 14f{ between the
5 left-hand end of the horizontal link (38 and the
releasing lever 67 serves to allow the releasing
lever 67 to be automatically moved to the re-
leased position during the upward movement of
the breaker lever 23 to effect release of the clos-
ing lever and retrieving of the trip free roller 35.
even though the link {38 is prevented from being
moved towards 'the right by the engagement of
the projection 58 with the lug 517.

In order to prevent the magnetic selector lever
irom forcing the suxiliary latch 79 down to
latching position in engagement with the main
latch 89 at times when the trip free roller 33 is
sway from latching position, the arm 153 of the

" lever (45 is provided with an interlock projection .
20 0169, which is adapted to be engaged by a short
arm-i60 of the holding lever 87 when the holding
levw 87 is in the raised posltion, as shown in

Fig. 8.

The cireult breaker and mechenism of the
present invention may be controlied by any suit-
able circuit breaker reclosing control system as,
for example, the system disclosed in the copend-
ing application of J. B. MaclNelll, Serial No.
209,970, filed May 25, 1038,

The operation of the circuit breaker and mech-
sm: is briefly as follows. If en overload con-
flon coours when the mechanism is in the posi-
sion shown in Fig. I, that is, with the closing
solenocid 1! deenergized and heving ne appreci-

10

el
&

2% able magnetic dAux preseni therein, the upward.

movement of the trip plunger (20 by the opera~
tion of the trip coll {{9 efiects release of the
ip fres latcu mechanisin 58 and the free
the closing lever 24, Under these condi-
he magnetic selector lever 148 is msgin-
1 in unatiracted position by the springs 149
0 prevent releass of the trip fres latch mecha-
nism B8, The breaker moves to opsn circult posi-
tion under the i'rz’”iue'mo of its opening sprmg
‘“"m the two levers 21 m\. 28 are rotated to the
ltmn shown in Fig. 4, the breaker remaining.
rablvely connected w the movable core 8
he closmg 5@1 n@i “. Vf en the closing soie-
d 1s energize s the breaker, the two
2 e::‘l in g counter-clock-
comncn pivo} axis of
ree roller 85 which
sedl position shown in
1 w E‘LGCU closm” of the cireult breaker.
energization of the cloglng soiencid to re-
ciose the breake?~ also czuses the magnetic se-
lecior lever
tion o free the trip iree latch mechanism 58
for operation by the trip coil 118, and to prevem
-clockwise movement of the bell crank Jever (83
by the trip coil 1{9. The magnetic selecior lever
145. is meaintained in atirasied position by the
magnetic Aux after the solenold (! is deener-
gized until the-residual magnetic fux hag been
3 reduced to substantially zero value. If the fouls
condition - causing the overload is still. present
during reclosing of the breaker, when the arc~
ing contacis engage, the trip coil 118 will agaln
be energized and the trip plunger 120 moved

mm'

o

70
A_ee latch mechanism 8 and the trip iree roller

85 ai about the moment the closing lever 21
reaches closed latched position. The release of
“the trip free roller 35 immediately releases the
756 operative connection between- the breaker and

r 145 to be rotated to atiracted posi- -

upwardly; this time to effect release of uhe trip ~

5

the closing lever 201 and the circuit breaker
moves to open circuit position under the influ-
ence of its opening spring free of any restraint
by the closing means. The breaker lever is moved
In a counterclockwise direction about the pivot
pin 33 and during & portion of its opening move-

ment the projecting pin 65 engages and rotates -

the releasing lever §7 to effect release of the non-.
trip free latch mechanism 59 and the free end
of the closing lever 2f{ which has been brought
to the closed and latched position by the closing

operation. When the non-trip free latch mech-

anism 89 and the closing lever 2{ are released,
the retrieving springs 83 rotate the closing lever
in a clockwise direction aboui the fixed pivot
axis 27 to return the trip free roller 85 {o latch-
ing position, where it is reengaged by the trip
iree latch mechanism 5. The energization of
the clocinn solenoid to reclose the cireuit breaker
after the trip free roller has been relatched ro-
tates both levers 21 and 28, together in & counter-
clockwise dircction sbout the pivet axis 27 fo
the closed position to effect closing of the clreuis
breaker. If the fauli condition causing the over-
ioad has in the meantime been cleared, the free
end of the closing lever is moved to the fully
ciosed position and is relaiched by the non-trip
frez latch mechanism 59 ama tm breaker re-
maing closed.
It will thus be seen uhmt she iﬁvem' 1 ¥

an mpmveﬂ circuit bz‘eaﬁzer la};
nism wmcn is ov\mm i ]
non-trip

ths Eaz’ea“ ¥

solenoid

the clesing soimoid, n«"’ Jm
the breaker free of any resiral
mesns i the fauld conditio
iz an appreciable quantlsy of
ent in the closing solensid
"W’Gmdes a mechanism - vmxf*
caker o be -vcics
%xr ne if the overload
'_cmr of the breaker oc L“*“‘
precieble meagnetic fux §
sm noid which would
breaker, and ysb whic‘h
ing of the breaker
; g force or rmm@ma
means ¥ the overloagd
appreciabie magmm fduz p {

LU

cor tJ Aee withy the r:m:m s’r
derstoed that various ¢
»,u,aﬂa thereo? may be m

‘rome the spivit of the inventior
unerefo:o, that the appended clalm
broadest reasonable intereretation
l.ne light of the prior ari. -

I claim 2s my invention:

.t. In combination, & circuit breaker,
magnetic closing means for sald bresker, i;z"ig_oa
ping means for effecting opening of said breake
independently of the energized condition of mw_.
‘closing means, addiiional tripping mesns for

strucur
% Genartiz
desire

. efiecting opening of said breaker only when said

closing means is deenergized, and means respon-
sive directly to the magnetic fux of said closing
means for automeatically sclectinz which of said
tripping means shall be eficciive to trip said
breaker. '
2. In combination, a clrcult breaker, electro-
magnetic closing means for said breaker, trip free
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tripping means operable in response to predeter-
mined conditions for effecting opening of said
breaker independently of the energized condition
of said closing means, additional non-trip free
tripping means operable in response to predeter-
mined conditions for effecting opening of said
breaker only when said closing means is deen-
ergized, and means responsive directly to the
magnetic flux of said closing means for prevent-
ing operation of said trip free tripping means
only when there is no appreciable magnetic flux’
in said closing means.

3. In combination, a circuit breaker, electro-
magnetic closing means for said breaker, trip free
tripping means operable in response to predeter-
mined. conditions for effecting opening of said-
breaker independently of the energized condition
of said closing means, additional non-trip free
tripping means operable in response to predeter-
mined conditions for effecting opening of said
breaker only when said closing means is deen-
ergized, and means responsive directly to the
magnetic flux in said closing means for causing
tripping of said breaker in response to said pre-
determined conditions to be effected only by said
non-trip free tripping means when there is no
appreciable magnetic flux in said closing means,
and by said trip free tripping means where there
is any appreciable magnetic flux in said closing
means. .

4. In combination, a circuit breaker, electro-
magnetic closing means for said breaker, trip
free tripping means normally effecting an opera-
tive connection between sald breaker and said

closing means, said tripping means being oper- .

able in response to predetermined conditions to

_effect opening of said breaker independently of

the energized condition of said closing means,
additional non-trip free tripping means releasa-
bly holding said breaker closed while it is opera-
tively connected to said closing means, said non-
trip free tripping means being operable in re-
sponse to predetermined conditions to effect open-
ing of said breaker only when said closing means
is deenergized, and means responsive directly to
the magnetic flux in said closing means for caus-
ing tripping of said breaker in response to said
predetermined conditions to be effected only by
said non-trip free tripping means when there is
no appreciable magnetic flux in said closing
means, and by said trip free tripping means when
there is any appreciable magnetic flux in said
closing means.

5. In combination, a circuit breaker, electro-
magnetic closing means for said breaker, trip
free tripping means normally effecting an opera-
tive connection between saild breaker and said
closing means, said tripping means being oper-
able to effect opening of said breaker free of any
restraint by said closing means irrespective of
the presence of any amount of magnetic flux in
said closing means, additional non-trip free trip-
ping means for releasably holding said breaker
closed while it is operatively connected to said
closing means, said non-trip free tripping means
being operable to effect opening of said breaker
while it remains operatively connected to said
closing means but only when said closing means
is deenergized, and means responsive directly to
the magnetic flux in said closing means for
causing a tripping opera‘ion of said breaker to
be effected only by said trip free tripping means
when there is no appreciable magnetic flux pres-
ent in said closing means, and by said trip free

2,150,587

tripping means whdhever there is any appreciable
magnetic flux present in said closing means.

6. In combination, a circuit breaker, electro-
magnetic closing means for said breaker, trip
free tripping means for effecting opening of said
breaker independently of the energized condi-
tion of said closing means, additional non-trip
free tripping means for effecting opening of said
breaker only when said closing means is deener-
gized and means including a magnetic selector
lever responsive directly to the magnetic flux of
said closing means for automatically selecting
which of said tripping means shall be effective to
trip said breaker.

7. In combination, a circuit breaker, electro-
magnetic closing means for said breaker, trip free
tripping means for effecting opening of said
breaker independently of the energized condi-
tion of said closing means, additional non-trip
free tripping means for effecting opening of said
breaker only when said closing means is deener-
gized, and means including a member having at
least a portion of magnetic material responsive
directly to the magnetic flux of said closing means
for causing a tripping operation of said breaker
to be effected only by said non-trip free tripping
means when there is no appreciable magnetic flux
present -in said closing means, and by said trip
free tripping means whenever there is any appre-
ciable magnetic flux present in sald closing
means. -

8. In combination, a circuit breaker, electro-
magnetic closing means for sald breaker, trip
free tripping means for effecting opening of said
breaker independently of the energized condition
of .said closing means, additional non-trip free
tripping means for effecting opening of said
breaker only when sald closing means is deener-
gized, and means independent of said: closing
means responsive to the magnetic flux of .said
closing means for automadtically selecting which
of said tripping means shall be effective to trip
sald breaker. .

9. In combination, a circuit breaker, electro-
magnetic- closing means for said breaker, trip
free tripping means for effecting opening of sald
breaker independently of the energized condition
of sald closing means, additional non-trip free
tripping means for effecting opening of said
breaker only when said closing means is deener-
gized, and means independent of said,closing
means responsive to the magnetic flux of said
closing means for causing a tripping operation of
sald breaker to be effected only by said non-trip
free tripping means when there is no appreciable
magnetic flux present in said closing means, and
by said trip free tripping means when there Is
any appreciable magnetic flux present in said

. closing means.

10. In combination, a circuit breaker, electro-

magnetic closing means for said breaker, trip free’

tripping means operable in response to predeter-
mined conditions for effecting opening of said
breaker independently of the energized condition
of said closing means, additional non-trip free
tripping means operable in response to predeter-
mined conditions for effecting opening of sald
breaker only when said closing means is deener-
gized, and means including a movable member
having at least a portion of magnetic material re-
sponsive to the magnetic flux of said closing
means for causing the tripping of said breaker in
response to said predetermined conditions to be
effected only by said non-trip free tripping means
when there is no appreciable magnetic flux in
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said closing means, and by sald trip free tripping
means when there is any appreciable magnetic
flux in said closing means.

11, In combination, a circuit breaker electro-
magnetic.closing means for said breaker, trip free
tripping means normally effecting an operative
connection between said breaker and said closing
means, said tripping means being operable to ef-
fect opening of said breaker free of any.restraint
by said closing means irrespective of the presence
of any amount of magnetic flux in said closing
means, additional non-trip free tripping means
for releasably holding said breaker closed while
it is operatively connected to said closing means,
said non-trip free tripping means being operable
to effect opening of said breaker while it remains

operatively connected to said closing means but .

only when said closing means is deenergized, and
means including a movable member having at
least a portion of magnetic material responsive to
the magnetic flux of said closing means for caus-
ing the tripping of said breaker to be effected only
by said non-trip free tripping ‘means -when there
is no appreciable magnetic flux in said closing
means, and by said trip free tripping means when
there is a.ppreclable magnetic flux in said closing
means.

12. In combination, a circuit breaker, electro-
magnetic closing means for said breaker, a first
latch releasable to cause opening of said breaker
free of any restraint by said closing means and
irrespective of the presence of any amount of
magnetic flux therein, a second latch releasable to
effect opening of said breaker while it is oper-
atively connected to said closing means but only
when said closing means is deenergized, trip
means operable in response to predetermined con-
ditions for releasing said latches, and means in-
cluding a movable member having a portion of
magnetic material responsive to. the magnetic
flux of said clesing means for automatically se-
lecting which of said latches will be released in
response to said predetermined conditions.

13. In combination, a circuit breaker, electro-
magnetic closing means for said breaker, a first
latch releasable to cause opening of said breaker
free of any restraint by said closing means and
irrespective of the presence of any amount of
magnetic flux therein, a second latch releasable to
effect opening of said breaker while it is oper-
atively connected to said closing means but only
when said closing means is deenergized, trip
means operable in response to predetermined con-
ditions for releasing said latches, and means in-
cluding a movable member having at least a por-
tion of magnetic material responsive to the flux
of said closing means for preventing the release
of said first latch only when there is no appreci-
able magnetic flux in said closing means.

14. In combination, a circuit breaker, electro-
magnetic closing means for said breaker, a first

"latch normally and releasably connecting said

breaker to said closing means, said latch being
releasable to effect opening of said breaker free of
said closing means, a second latch for releasably
holding said breaker closed while it is operatively

.. connected to szid closing means, said second
latch being releasable to effect opening of said

breaker while it remains connected to said closing
means but only when said closing means is de-
-energized, trip means operable in response to pre-
determined conditions for releasing said’latches,

~and means including a movable member having at

“Jeast a portion of magnetic material responsive

75

to the magnetic flux of said closing means for

7

causing tripping of said breaker in response to
said predetermined conditions to be effected only
by said second latch if said predetermined condi-
tions occur when there is less than a predeter-
mined amount of magnetic fiux in said closing
means, and by said first latch if said predeter-
mined conditions cccur when there is more than
said predetermined amount of magnetic flux in
said closing means.

15. In combination, a circuit breaker, electro-
magnetic closing means for said breaker, a first

latch normally and releasably connecting said

breaker to said closing means, said latch being
releasable to effect opening of said breaker free
of said closing means, a second latch for releas-
ably holding said breaker closed while it is oper-
atively connected to said closing means, said sec-
ond latch being releasable to effect opening of
said breaker while it remains connected to said
closing means but only when said closing means
is deenergized, a single trip coil operable in re-
sponse to predetermined conditions to release said
latches, and interlocking means including a mov-
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able member having at least a portion of mag- °

netic material responsive to the magnetic flux of
said closing means for preventing release of said
first latch by said trip coil when there is less than
a predetermined amount of magnetic flux in said
closing means and for permitting release of said
first latch when there is more than said prede-
termined amount of flux in said closing means.
16. In combination, a circuit breaker biased to
open position, closing means for said breaker
comprising a closing lever and a solenoid for
moving said lever to close said breaker, a first
latch normally and releasably connecting said
breaker to said closing lever, said latch being re-
leasable to cause opening of said breaker free of
said closing means, a second latch for releasably
holding said closing lever in breaker closed posi-

tion, trip means operable in response to prede-.

termined conditions to release said latches, and
means including a movable member having at
least a portion of magnetic material responsive
to the magnetic flux of said solenoid for causing
the operation of said trip means to effect release
of said second latch only if said predetermined
conditions occur when there is less than a prede-
termined amount of magnetic flux present in said
solenoid. ‘

17. In combination, a circuit breaker, electro-
magnetic closing means for said breaker, two
tripping means optrable in response to predeter-
mined conditions to effect opening of said breaker,
one of sald tripping means being operable to effect
opening of safd breaker free of any restraint by
said closing means irrespective of the presence of

‘any amount of magnetic . flux in said closing

means, and the other of said tripping means be-
ing operable to effect opening of said breaker
while it remains connected to sald closing means
but only when said closing means is deenergized,
and means including a selector lever having at

“least a portion of magnetic material responsive

to the magnetic flux of said closing means for
causing tripping. of said breaker in response to
said predetermined conditions to be effected only
by said last mentioned tripping means when there
is no appreciable magnetic flux present in said
closing means, and by said first mentioned trip-
ping means when there is any appreciable mag-
netic flux present in said clcsing means.

18. In a circuit breaker, electromagnetic clos-
ing means for said breaker, tripping means in-
cluding a latch movable from & latching position
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to a released position to effect opening of said
breaker independently of the condition of said
closing means, additional tripping means for ef-
fecting opening of said breaker only when said
closing means is deenergized, means including a
movable member responsive to the magnetic flux
of said closing means for automatically selecting
which of said tripping means will be effective to
trip said breaker, said member being movable to

a holding position when there is no appreciable

flux in said closing means in which position it
engages and holds said latch in latching position,
and movable to a second position when there is
any appreciable flux in said closing means to per-
mit movement of said latch to released position,
and interlocking means carried in part by said
movable member for preventing movement of
said member to holding position when said latch
is in released position.

. 8,150,587

19. In a circult breaker, electromagnetic clos-
ing means for said breaker, tripping means in-
cluding a latch movable from a latching position
to a released position to effect opening of said

breaker, a movable member responsive to the flux -

in said closing means, said member normally en-
gaging and holding said latch in its latching posi-
tion when there is no appreciable magnetic flux
in said closing means, and being movable away
from said latch to permit movement of said latch
to released position when there is any appreciable
flux in said closing means, and interlocking means
carried in part by said movable member for pre-
venting movement of said movable member to
holding position when said latch is in released
position.
ALFRED J. A. PETERSON.
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