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4 Claims

ABSTRACT OF THE DISCLOSURE

A circuit breaker having a thermally responsive contact
blade cooperating with a substantially fixed contact as-
sembly and a remotely controlled insulating barrier. Open-
ing of the contacts occurs due to the reaction of the ther-
mally responsive blade when heated by an overload cur-
rent passing through the contact assembly. The insulating
barrier is inserted between the open contact blade and
contact assembly due to the force supplied by a light
spring cooperating with the barrier. Closing of the con-
tacts upon cooling of the contact blade is prevented until
the insulation barrier is retracted from between the con-
tacts. The barrier is retracted by energizing a solenoid,
cooperating with the barrier, by a remotely controlled
electrical switch.

This invention relates to improvements in circuit break-
ers and particularly to an electromechanical circuit break-
er of the snap action thermal trip type providing indica-
tion and reset control at a location remote  from the
circuit breaker itself.

Remotely controlled circuit breakers have been known
in the art, particularly relatively large circuit breakers
utilizing heavy resefting solenoids, motors and/or pneu-
matic or hydraulic actuators. Such circuit breakers are
not, however, applicable for environments where weight
is a problem, for example in aircraft and aerospace vehi-
cles. The reset forces using conventional remote reset
means require an amount of force to be provided by the
reset means which requires an actuator which would be
too large, too heavy, too costly and consume too much
power.

The present invention, while still providing the use of a
remote reset means for reset function, utilizes a solenoid
which provides forces of low magnitude well within ac-
ceptable weight, size and power consumption require-
ments of aircraft and aerospace vehicles. The circuit
breaker of this invention utilizes an automatic resetting
thermal element in combination with a remotely con-
trolled restraint or barrier which prevents contact closure.
An auxiliary indicator light for remote indication is an
additional feature, Ambient temperature compensation of
the bimetal may also be provided, and the circuit breaker
can be operated as a manual switch.

The foregoing and other features and advantages of
the invention will be apparent from the following more
particular description of preferred embodiments of the
invention, as illustrated in the accompanying drawings.

In the drawings:

FIG. 1 is a side sectional elevation view of the circuit
breaker embodying the present invention;

FIG. 2 is an end sectional elevation view taken along
line 2—2 of FIG. 1;

FIG. 3 is a side sectional elevation view similar to FIG.
1 with the circuit breaker shown in its manually opened
condition;

FIG. 4 is a top plan view with a portion broken away
for the sake of clarity illusirating the circuit breaker
of this invention;
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FIG. 5 is a detail view showing the barrier device of
this invention inserted between the contacts after the
contacts open; and

FIG. 6 is a simplified circuit diagram of the device of
this invention.

Referring to the drawings, a circuit breaker 10 of this
invention includes a housing 12 which houses a fixed
contact assembly 14. This fixed contact assembly prefer-
ably includes a pair of fixed contacts 16 and 17 mounted
on top of ambient temperature compensating bimetals 18
and 19 which in turn are supported from an insulating
ledge 20. Each stationary contact is connected by means
of pigtail conductors 22 and 23 to corresponding ter-
minals 24 and 25 of a typical type.

Cooperating with the stationary contact assembly is
a movable contact assembly 26 including a pair of cor-
responding movable contacts 28 and 29 for selectively
making or breaking a circuit with contacts 16 and 17,
respectively. Movable contacts 28 and 29 are mounted
on the ends of a temperature responsive device 30 which
may be a bimetal blade, either a creeper or a snap blade,
and may or may not be of the cupped sheet type illus-
trated. A snap blade is illustrated in the open condition
in phantom lines in FIG, 1.

For manually operating the switch made by contacts
16, 17, 28 and 29 a manual operator 32 extending through
opening 33 in housing 12 is attached to the movable
contact assembly 26. The operator 32 includes a top knob
34 and an indicating stem 36. Adjacent the stem 36 is a
ball 38 and spring 40 detent arrangement with the spring
positioned in detent housing 41 so that the ball cooperates
with detent notches 42 and 43 in the stem of the manual
operator 32. In normal operation of the device as an over
load current sensing circuit breaker the detent is in the
position of FIG. 1. However, to operate the circuit break-
er as an ordinary manual switch the circuit may be opened
by pulling up on knob 34 so that the detent is in notch
42 in the position of FIG. 3, at this time indicating stem
36 will indicate that the breaker is open.

A barrier assembly 44 is provided for preventing auto-
matic reset of the thermal responsive device 30 after the
device opens contacts 28 and 29 and then cools off. This
barrier assembly includes insulating barriers 46 and 47
mounted on a support bar 48 at a distance apart cor-
responding to the distance between the stationary and
movable contacts 16, 17 and 28, 29, The support bar 48
is movable toward the contacts under the bias of spring
54 and is movable away from the contacts under power
provided by a solenoid 50 connected to the bar through
solenoid plunger 52. A collar 56 is provided around the
bar for the spring support. The spring normally biases
the insulating barriers 46 and 47 into position abutting
the closed contacts, such as 17, 29 shown in FIG. 2.
When current sufficient to cause an overload passes
through the terminals 24, 25, stationary contacts 16, 17
and movable contacts 28, 29, it heats up the thermal re-
sponsive device 30 which may be a bimetal and the ther-
mal responsive device opens the movable contacts 28 and
29. The urging of spring 54 moves the insulating barriers
46 and 47 into position between the opened contacts, FIG.
5. After a period of time with the circuit open thermal
responsive device 30 will cool off and under normal op-
eration the thermal responsive device would tend to move
the contacts 28 and 29 to reclose the circuit. However,
the contacts cannot close the circuit with the stationary
contacts 16 and 17 due to the fact that the insulating bar-
riers 46 and 47 are still in position between the contacts.
To remove the insulating barrier from its position be-
tween the contacts solenoid 50 must be energized. Since
only a light force need be utilized to place the insulating
barriers 46 and 47 between the stationary movable con-




3,422,384

3

tacts when the thermal responsive device 30 opens the
circuit, the spring 54 may be a light spring. Also, if the
insulating barriers 46 and 47 are of a low friction mate-
rial, such as plastic, the power to remove them by solenoid
50 may be small and thus a lightweight solenoid may also
be used.

The circuit breaker of this invention is particularly use-
ful in a remote indication and reset control application
and the circuit for such an application is shown in FIG.
6. In FIG. 6 a remote indicator-reset means 58 may be
a great distance from the circuit breaker 10. The circuit
breaker 10 may be adjacent a load 64 that it is desired
to protect while the indicator-reset means may be in a
remote position. For example, the indicator-reset means
may be in a pilot’s compartment of an aircraft or aero-
space vehicle while the circuit breaker 10 is located ad-
jacent the load device, allowing the conductors connecting
the indicator-reset means to be light, thus saving weight
and expense.

In operation of the circuit in FIG, 6 power from power
bus is applied to the stationary contacts 16, 17 and ordi-
narily would complete the circuit to load device 64. How-
ever, if the circuit is overloaded the temperature respon-
sive device 30 opens the movable contacts 28 and 29 and
insulating barriers 46 and 47 automatically move between
the contacts under the bias of spring 54. At this time the
circuit is broken and indicator lamp 60 is emergized in
series with the load. This is effected as the load im-
pedance is much lower than the indicator lamp imped-
ance. If the operator desires fo reset the circuit breaker
10 he can close manual switch 62, energizing solenoid 59,
retracting barriers 46, 47 and allowing the movable con-
tacts 28, 29 to reset under the inherent bias of the snap
blade or thermal responsive device 30. When the circuit
is again made this effectively short circuits lamp 60 ex-
tinguishing it. _

Compensating bimetals 18 and 19 are utilized to com-
pensate for ambient temperature variation by maintain-
ing constant the relative position of the movable contacts
at the end of the blade 30 with the center of the blade.
That is, the center of the blade 30 will be fixed by the
position of the manual operator 32 and will be constant
as determined by the detent ball 38 in notch 43 in normal
operation. Should, however, the ambient temperature in-
crease or decrease, the bimetal compensators 18 and 19
will expand or contract varying the position of the ends
of the bimetal blade 30 relative to its center to vary the
prestress in the blade 30 and hence compensate for the
temperature variation.

While the invention has been particularly shown and
described with reference to preferred embodiments, it
will be understood by those skilled in the art that various
changes in form and details may be made without depart-
ing from the spirit and scope of the invention. For ex-
ample, other types of reset restraint are envisaged within
the scope of this invention. Other restraint devices could
include preventing the thermal motor from resetting by
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applying heat, mechanical latching or other means. Am-
bient temperature compensation may be obtained by vary-
ing the position of the thermal responsive blade directly
by thermal responsive device connected thereto, The ther-
mal responsive device or blade could be a snap blade, a
creep blade or other device known in the circuit breaker
art, and could utilize only ore set of contacts.

‘What is claimed is:

1. An electromechanical circuit breaker comprising:
a housing, a thermally responsive contact blade movably
mounted within the housing, a contact assembly mounted
within the housing in a substantially fixed position, am-
bient temperature responsive mounting means positioning
the contact assembly into engageable relation with the
movable contact blade, a remotely controlled insulating
barrier movably mounted within the housing, resilient
biasing means causing insertion of the barrier between
the open contacts thereby preventing closing of the con-
tacts, and a remote electrical control means located ex-
ternally of the housing, including means coupled to the
barrier for retracting the insulation barrier from between
the contacts thereby allowing reclosing of the contacts,
wherein the thermally responsive blade opens and closes
the contacts in response to variations in temperature.

2. An electromechanical circuit breaker as in claim 1
wherein the means coupled to the barrier is a solenoid,
the solenoid when energized by the remote electrical con-
trol means causes retraction of the barrier from between
the contacts.

3. An electromechanical circuit breaker as in claim 1
wherein the ambient temperature responsive compensat-
ing means are bimetallic and position the contact assembly
in engagement with the movable contact blade so as to
hold the relative position of the center and ends of the
blade constant during variations in ambient temperature.

4. An electromechanical circuit breaker as in claim 1
further comprising: a manual actuator attached to the
blade within the housing for operating the circuit breaker
manually as a common electrical switch.
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