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This invention relates to improvements in electric circuit-
breakers and parts therefor, and it relates more particu-
larly to improvements in resettable circuit-breakers of a
character capable of being substituted for electric fuses
and to parts for such circuit-breakers.

A primary object of the invention is to provide im-
proved, dependable, and low cost resettable circuit
breakers.

Another object of the invention is to provide resettable
circuit-breakers which will trip at the required current
value with improved accuracy.

Another object of the invention is to provide a circuit-
breaker employing a minimum number of parts, whereby
the spacing between parts may be increased for improved
insulating characteristics and the mass of the parts em-
ployed may be increased for greater strength and better
heat dissipation characteristics,

Another object is to provide a circuit-breaker of the
aforedescribed character which is readily accommodated
in standard fuse receptacles,

Another object is to provide a circuit-breaker which is
safe to reset and is “free tripping.”

Another object of my invention is to provide improved-

snap-acting mechanism which, while not limited thereto,
is- especially adapted for use in resettable circuit-breakers.

Various other objects and advantages of the invention
will hereinafter appear.

The single figure of the accompanying somewhat sche-
matic drawing illustrates, on an enlarged scale, partly in
vertical section and partly in elevation, one form of
circuit-breaker embodying my invention, which will now
be described; it being understood that other embodi-
ments are possible and that various modifications may
be made in the structural details of the embodiment il-
lustrated without departing from the spirit or scope of
the invention as defined in the appended claims.

Referring to the drawing, the numeral 10 generally
designates a substantially cylindrical shell of molded in-
sulating material. Shell 10 has a recess 12 formed there-
in and preferably opening to one end thereof. A notch
14 is formed in the shell wall at the open end thereof.
A similar notch 16 is formed at a corresponding point
in the periphery of a base member 18 which member is
positioned against the bottom of the shell 10 and has a
portion 20 extending within the recess 12. The shell 10
and base member 18 are held in properly assembled
relationship to each other by a metal screw-shell member
22 of suitable form as illustrated. The end portion 28
of screw-shell 22 is preferably preformed to engage and
support the flange portion 30 of base member 18. The
end portion 24 of member 22 is turned down over a pe-
ripheral shoulder 26 formed cn the outer wall of the
shell 10.

Screw-shell 22 is provided, between its opposite ends
24 and 28, with corrugations which define a screw thread
adapted for accommodation in and cooperation with an
electrical fuse receptacle 62 of suitable form. A por-
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tion 32 of screw-shell 22 extends laterally into the notch
14 and is perforated at its ends 34 and 36, respectively,
for a purpose hereinafter described.

The portion of base member 18 below the flange por-
tion 30 is cut away at the side thereof toward notch 16
to accommodate an extension 38 of the lower end por-
tion 28 of member 22. To the upper side of this exten-
sion 38 is conuected, as, for example, by welding or
brazing, the lower end of a snap-acting mechanism 40
which extends through the notch 16 and through the re-
cess 12 into pivotal engagement with an open pivotal bear-
ing 42 formed on the inner surface of the end wall 102
of shell 10,

The snap-acting mechanism 40 consists of a vapor-pres-
sure type electro-thermal power element 44 and a reflexed
spring portion 46, which is shown as having a plurality
of reflexes formed therein. It may be formed, as shown,
from a single sheet of metal, such as stainless steel, which
is folded upon itself.

A movable contact 48 is welded or otherwise suitably
attached to mechanism 40 intermediate power element
44 and spring 46. Contact 48 is engageable with a fixed
contact 50 which is attached to a conductor bar 52. The
latter extends through base member 18 and its bent upper
end abuts against the inner surface of the wall of shell
10. The lower end 54 of the bar 52 is bent as shown
to overlie the bottom surface of base member 18 and
serves as one electric terminal of the circuit-breaker unit.

The left-hand section 442 of power element 44, as shown
in' the drawing, is of generally conical form and extends
to the left. A boss 44% is formed at iis apex and ex-
tends toward the left. The right-hand section 44° is also
of generally conical form. This section normally ex-
tends toward the left, as shown. A central boss 444,
formed at the apex of section 44¢, extends toward the
right. Sections 442 and 44¢ are welded or otherwise
joined together along a continuous seam 56, so that the
power clement is sealed. A suitable quantity of ther-
mometric fill 58 is disposed within the power element
44. 'When heated the fill vaporizes and causes expan-
sion of the power element. Section 442 ig polarized so
that its shape is substantially unaffected by vaporization
of the fill. Section 44°, however, acts in the manner of
a Spencer disk, and when the fill vaporizes this section
“pops” or snaps outwardly toward the right with respect
to the other portions of the power element, and carries
the boss 444 toward the right.

The circuit-breaker is shown in its open or tripped
condition. The snap-acting mechanism 40 is disposed
between extension 38 of the screw-shell member 22 and
the bearing 42 in insulating shell 10, and is held in the
over-center position illustrated by spring portion 46. The
power element 44 is shown in the normal condition with
its fill 58 cooled and in liquid state and with its section
44¢ in its re-entrant or inner position. The device is then
in condition to be reset to closed position.

The reset mechanism comprises a lever & which is
pivotally engaged at edge X of the inwardly offset por-
tion 32 of screw-shell member 22. The lower arm §0¢
of lever 60 extends aleng the outer side of portien 32 of
member 22 and its extreme lower end exiends through
opening 36 into the space afforded by notches 14 and 16.
When the circuit-breaker unit is threadedly inserted into
a suitable receptacle, indicated gensrally by the numeral
62, portions of the receptacle wiil engage the outer edgs
of the upper portion of arm 662 and hold said arm adja-
cent portion 32 of member 22. The upper arm 685 of
lever 60 is then held retracted toward the left. as shown.
When the circuit-breaker unit is unscrewed from the
receptacle 62 sufficiently to. free its lower arm 603, the
lever 60 will be moved pivotally in a clockwise direction
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about point X, due to the action of a biasing spring 6¢¢
formed integrally with lever 60. Arm §%° will be forced
against the snap-acting member 48 interimediate the power
element 44 and reflexed spring portion 46. The snap-
acting mechanism 48 will be forced over-center, where-
upon movable contact 48 will engage fized contact 5§,
and boss 449 will abut against a sloping surface 242 of
that part 20 of base member 18 which extends within
shell 18, -

In operation of the unit, member 22 and portica 54
of bar 52 serve as exiernal terminals. An electric cur-
rent flowing between these terminals is conducted by
power element 44, movable contact 48, fixed contact 5@,
and conductor bar 52.- The current heats the power
element. If more than a preselected valus of curreat
flows through the power element, the heat produced
thereby will cause the fill material 58 to vaporize where-
upon section 44¢ will snap cutwardly. However, its boss
444 then rests against face 282 so that vpon expansion of
the diaphragm the latter is driven to carry the intermedi-
ate porticn of the snap mechanism 48 over-center with
respect to bearing 42. Thercafter spring 46 holds the
mechanism 49 ovei-center to a- degree dependent upon
the length of spring 46 and the resilience of the mech-
anism 49, especially in the portion 462 near its lower end.
The contact 48 is thus disengaged irom the fixed contact
58 and the circuit is opened until reset as aforedescribed.
If preferred, bess 44¢ may be omitted and, if desired, a
corresponding projection may bs formed on face 282 of
member 18.

Tt is considered preferable that ssction 44¢ of the power
element 44 be so polarized, as shown, that it will exert a
force which aids the reflexed spring portion 46 in oppos-
ing the reseiting acticn of arm 68> and spring 68¢ until
the unit is partially or entirely unscrewed manually. - The
unit is free-tripping because the cemtacts are not auto-
matically re-engaged or clossd when the power element
cools.  Alse, the reset mechanism cannot be made to
hold the circuit closed becauss only after the unit is
screwed into receptacle 62 sufficiently far to resuit in the
retraction of arm 66° away from mechanism 49, will
terminal 54 engage the corresponding central contact 65
of rzceptacie 62 io complete the electrical circuit.

It will be apparent that the snap-acting mechanism 49
need not be of the type illusirated. Gther types of
power elements and springs may be employed and these
need not be integrally formed as is mechanism 48. Also
the resst mechanism may have other forms.  The spring
68¢ is intended to be representative only. Cther forms
of springs attached to shell 18, or to member 22, or
simply trapped in place, or formed integrally with lever
60 25 shown, may be used.

It will alse be apparent that the device may be readily
modified for use in other types of receptacles or may be
made in tubular form for imsertion into receptacles of
the type with which cariridge fuses are usually associated.

¥ claim:

1. In a circuit-breaker unit, in combination, actuating
mechanism comgprising an electrically conductive, vapor
pressure type co-thermal power element expandable

with a spap movement in responss to excessive current
flow therethrough and over-center spring means, a mov-

able electric contact carried by said meschanism, a fixed
electric contact engageable by said movable comtact to
complete a circuit threugh said power element, and a
member disposed within said unit in pesition to be en-
gaged by said power elament when said contacts are en-
gaged and said power element expands with a snap action,
said powser element upon expansion against said member
being forced away therefrom to carry said spring means
cver-center and effect snap disengagement of said
contacts.

2. In a circuit-breaker unit, in combination, over-
center actuating mechanisim comprising an electrically
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conductive vapor pressure type electro-thermal power
element expandable with a snap movement in response
to excess current flow therethrough, a movable electric
contact carried by the mechanism, a fixed electric contact
engageable by said movable centact, and a member dis-
posed within said unit in positicn to be engaged by said
power element when said contacis are engaged and said
power element expands with snap movement, said power
clement upon expansion against said member being forced
away therefrom (o move said mechanism over-center and
engage said contacts.

3. A circuit breaker unit of the type wherein the
breaker is to be disposed in a receptacle having terminals
to connect with corresponding terminals of the breaker
and wherein resetting of the breaker is to be accom-

nd the corresponding terminal of the receptacle, com-
rising, a receptacle having terminals, and a circuit
reaker comprising, terminals for connection with the
terminals of the receptacle, a pair of breaker contacts,
actuating mechanisra comprising an electrically conduc-
tive, vapor pressure type electro-thermal power element
and over-center type spring means for opening and clos-
ing said contacts and responsive to excessive current flow
therethrough to open said contacts, and reset mechanism
engageable with and normally biased for engagement with
said actuating mechanism to effect closure of said con-
tacts, said reset mechanism having a portion engageable
with said receptacle when the terminals of the receptacle
and breaker are connected to hold said reset mechanism
out of engagement with said aciuating mechanism.

4. A circuit breaker of the type to be disposed in a re-
ceptacle having terminals to connect with corresponding
terminals of the breaker, and wherein resetting of the
breaker is to be accomplished by removal of the breaker
from the receptacle sufficiently to interrupt the connec-
tion between a terminal of the breaker and the corre-
sponding terminal of the receptacle, comprising, external
terminals, a pair of breaker contacts, conductive over-
center actuating mechanism to open and close the con-
tacts and being, when said contacts are closed, connected
in series circuit with said contacts between said terminals,
said actuating mechanism being responsive to excess cur-
rent flow therethrough to open said contacts, reset mecha-
nism movable to and normally biased to a position of
engagement with said actuating mechanism to effect clos-
ing of said contacts and being movable against said bias
to second position in readiness to be moved to said posi-
tion first mentioned by its bias, said reset mechanism hav-
ing a portion engageable with a receptacle in which said
breaker may be disposed to hold said reset mechanism in
said second position against the action of the bias unless
the breaker is removed from the receptacle to interrupt
the connection therebetween.

5. A circuit breaker of the type to be disposed in a
receptacle having terminals to connect with correspond-
ing terminals of the breaker, and wherein resetting of the
breaker is to be accomplished by removal of the breaker
from the receptacle sufficiently to interrupt the connection
bstween a_terminal of the breaker and the corresponding
terminal of the receptacle, comprising, externa] terminals,
a pair of breaker contacts, mechanism for opening said
contacts comprising mechanism electricaliy and mechan-
ically connected to one of said contacts and responsive to
excessive current flow through said contacts to carry said
one of said contacts cut of engagement with the other,
mechanism for closing said contacts comprising said
mechanism first mentioned and a reset mechanism biased
to engage said mechanism first mentioned and cause it to
move to carry said contacts into engagement, said reset
mechanism having a portion engageable with the recep-
tacle in which said breaker -may be disposed when both
terminals of the breaker and receptacle are connected, and
said portion being adapted to be held by said receptacle
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to hold said reset mechanism against its bias to prevent
resetting action of said reset mechanism.

6. A circuit breaker of the type to be disposed in a re-
ceptacle having terminals to connect with corresponding
terminals of the breaker, comprising: a fixed breaker con-
tact; over-center actuating mechanism comprising an elec-
trically conductive, expansible vapor pressure type electro-
thermal power element and over-center spring means; a
contact connected to and carried by said mechanism and
engageable with said fixed contact; a structure disposed
to be engaged by said power element to drive said mecha-
nism over-center to open said contacts upon expansion
of said power element; external contacting surfaces elec-
trically connected to the power element and fixed contact
respectively and engageable with contacts of a receptacle
in which the breaker may be disposed; and reset mecha-
nism having a portion engageable with and biased toward
engagement with said actuating mechanism to effect re-
setting movement of the latter over-center to close said
contacts; said reset mechanism further having a portion
connected with said portion first mentioned and being en-
gageable with the receptacle in which said breaker may
be disposed when both terminals of the breaker are en-
gaged with both terminals of the receptacle to hold said
portion first mentioned of said reset mechanism against
its bias to prevent resetting engagement thereof with said
actuating mechanism.
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7. In a circuit breaker unit, in combination, ovet-
center switch actuating mechanism comprising a station-
ary contact and an expansible vapor pressure type electro-
thermal power element normally disposed in a first posi-
tion, said power element carrying a contact and forming
a part of the controlied circuit, a member disposed to be
engaged by said power element when the latter is in said
first position wherein said second contact is engaged with
said first contact, and said power element when expanded
against said member being forced away therefrom to
carry said switch actuating mechanism over-center to a
second position wherein said contacts are disengaged.
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