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LOW AMPERE CIRCUIT BREAKER
RECTLY HEATED THERMAL ELEMENT
Felix E. Myers, Haddon Heights, N.J.,, assignor to I.T-E
Circuit Breaker Company, Philadelphia, Pa., a corpora-
tion of Pennsylvania

Filed June 10, 1966, Ser. No. 556,607

6 Claims. (CI. 337—59)

\
ABSTRACT OF THE DISCLOSURE
A circuit brealger

WITH INDI-

construction intended for low ampere
amperes, which includes

T ——

My invention relates, in general, to circuit breaker de-
s intended for low ampere  applications,

liability and safety of operation,

My U.S. Patent No. 2,996,589, issued Aug. 15, 1961,
entitled “Pivoted Bimetal” and assigned to the- assignee
of the instant invention, shows a. presently . available
circuit breaker device for home and light industrial use
which has achieved wide-scale utilization in the protec-
tion of circuits having ‘a normal load rating in the order

liable and efficient in operation, and may be rapidly and
economically manufactured and calibrated.,

The overload responsive trip meansg of such circuit
breaker devices includes a thermally responsive. elop-
gated element, i ies-ci

calibration provided by the higher
Trating commercia] type circuit breakers.
My invention solves the aforementioned problems by

More particularly, the directly heated thermal element
of the bimetalljc variety which is shown in that patent
has now been replaced by an indirectly heated bimetal,
having a suitable heater i
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ers having a nominal load ratingof 1, 2, 3 and 4 amperes,
with modification of the overload tripping characteristic
being achieved by varying the heater means,

In order to provide a sufficiently active thermal ele-
deflect when subjected to the heat at such rela-
tively low current magnitudes, A very thin element is re-
quired. If the element were rigidly

take the form of 4 magnet member, located within the
i and defining 5 V-shaped air gap
for the flux field gcnerated by the heater windings,

It is therefore seen that gz principal object of my in-
vention is to provide a low ampere rating circuit breaker
improved reliability and safety of operation.

ther object of my invention is to provide a circuit
breaker device for low ampere applications, which is con-
structed by suitably modifying a bresently available
commercial type circuit breaker previously limited to
higher ratings,

A further object of my invention is to provide a circuit
breaker device particularly adapted for utilization in the
Tange of 1—4 amperes, and having a pivotally mounted

¢ s .

a consideration of the fol-
lowing descriptions ang drawings, in which: '

1is a side elevation view of a circuit breaker
constructed in accordance with my invention, with the
cover removed, and shown in the ON condition,

FIG. 2 is a side elevation view of the thermally re.-
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contact arm and load terminal sub-as-
1.

sponsive element,
sembly portion of the circuit breaker shown in FIG.

FIG. 3 is an end view of FIG. 2.

FIG. 4 is 2 modification of the circuit breaker shown
in FIG. 1, to include an instantaneous magnetically actu-
ated trip, in addition to the bimetallic thermally actuated
trip shown therein, as well as an inter-pole trip mermber.

FIG. 5 corresponds essentially to FIG. 4, but shows a
modified arrangement for interconnecting the inter-pole
trip member o the individual circuit breaker trip means.

Circuit breaker 10 is housed within a molded insulative
casing 11, which includes 2 plurality of recesses for re-
ceiving and locating the various operating components
thereof. The open side of casing 11 is capped by a re-
movable cover (not shown), which is also constructed of
2 molded insulating material, and which is secured to base
11 by rivets 21, which pass through aligned apertures of
the base and cover. Located within housing 11 is a sta-
tionary contact 22 which is electrically connected via con-
ductor member 24 to line terminal 26, which is illustra-
tively shown as a screw type terminal. It should, how-
ever, be understood that a plug-in type terminal may be
substituted therefor in the well-known conventional man-
per. Cooperating with stationary contact 22 is a movable
contact 26, which is mounted at the lower end of movable
contact arm 27. Parallel plate slotted arc extinguishing
means 99 may be provided within recesses 101 of the cir-
cuit breaker ‘molded housing. The upper bifurcated end
of contact arm 27 abuts a suitable pivot formation in
internally extended portion 28 of manual operating mem-
ber 15. Manual operating member 15 is pivoted about pro-
trusion 14 thereof, which is entered into suitable recesses
of the base 11 and cover, and includes an outwardly ex-
tending portion 16 to provide a handle operator for manu-
ally moving the circuit breaker between its manual OFF
and manual ON positions, in the manner more fully dis-
cussed in my aforementioned U.S. Patent No. 2,996,589.

The operating mechanism for bringing about the en-
gagement and disengagement of the cooperating contacts
22, 26 further comprises a latchable cradle 31, which is
pivotally mounted at one end thereof to base protrusion
32, and forms a latch tip 34 at its opposite end. One end
of an operating spring 33 is tied to cradle 31 at aperture
29 intermediate the ends thereof, while the other end of
spring 33 is tied to contact arm 27 at aperture 29" Oper-
ating spring 33 is always in tension, thereby urging con-
tact arm 27 uypward into engagement with its pivotal
mounting to manual operating member 15.

1n the ON position of the circuit breaker, as shown in
FIG. 1, the operating spring is in over-center relationship
to the left relative to the pivotal mounting of contact arm
27, and serves to urge the movable contact 26 into firm
engagement with stationary contact 22. The latch tip 34
of the latchable cradle 31 seats upon latch means 35 car-
ried by the lower end of an clongated thermally respon-
sive element 36, which may typically be of the bimetallic
variety. Latch means 35 is shown secured to the thermal
element 36 by 2 rivet member 37, extending through an
aperture at the lower end thereof, with an insulative plate
39 preferably also being provided. A bearing pin 41 is
suitably secured to the upper end of the element 36, as by
welding, and enters suitable circular recesses of the circuit
breaker base and cover for pivotally mounting the bimetal
element 36 thereto.

Thermally responsive element 36 is biased in a clock-
wise direction by spring 70, which is disposed in recess
72 of base 11, with one end of spring 70 abutting the in-
ternal wall of the recess and the other end of spring 70
abutting a portion of elongated thermal element 36 above
its pivotal mounting 41. Accurate calibration of thermal
element 36 is set by adjusting screw 74, which extends
through an opening 79 in base 11 and is received by nut
76, disposed in a suitable recess 81 of base 11. The end
78 of screw 74 opposite its head abuts one leg of ten-
sioning member 80, thereby forcing tensioning member
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80 against thermal element 36 to calibratingly move the
thermal element about its pivot 41.

In order to provide appropriate overload responsive
movement of elongated thermally responsive element 36
at the appreciably lower magnitudes to which the instant
invention is directed, I provide an indirect heater means
50 in the form of 2 plurality of windings, coiled about
an intermediate longitudinal portion of the elongated ther-
mal element 36, and suitably insulated therefrom, such
as by insulative sleeve 52, intermediate the surface of the
thermal element 36 and the individual windings of the
heater means 50. One end 54 of the heater means is con-
nected via conductor 56 to braid 58, which in turn is con-
nected to the movable contact arm 27. The other end 57
of the heater means is connected to braid member 60,
which in turn is connected to the load terminal 62.

Thus, the current carrying path through circuit breaker
10 beginning at the line side thereof proceeds from line
terminal 26, through conductive member 24, to stationary
contact 22, to complementary moving contact 26, con-
tact arm 27, and braid 58, through conductor 56 to end
54 of the heater means, serially through the heater means
50 to its opposed end 57, and through conductor braid 60
to load terminal 62. Thus, it is seen that the heater means
50 is in the series path of current flow through the cir-
cuit breaker 10, with thermally responsive element 36 be-
ing electrically insulated therefrom.

When circuit breaker 10 is subjected to a moderate
overload condition, in accordance with the prescribed
inverse time current characteristics thereof, the heat gen-
erated with heater 50 will deflectively move the latched
end of elongated thermal element 36 in the direction of
arrow 100, so as to defeat the latched engagement of
cradie latch tip 34 and latch means 35. This will permit
cradle 31 to rotate clockwise about its pivot 32, so as to
change the over-center relationship of operating spring
33 to the right with respect to the pivotally mounted end
of contact arm 27 and impart a quick-break movement
of cooperating contacts 22, 26 to the TRIP condition.

Heater means 50 is designed in conjunction with the
characteristics of thermal element 36, such that sufficient
deflective movement will be imparted thereto to satisfy
the prescribed inverse-time tripping characteristics, which
may typically be a maximum of two minutes at 200%
of rated current and one hour at 135% of rated current.
Further, in order to provide sufficiently active operation,
thermal element 36 must be relatively thin, and hence
the pivotal mounting 41 thereof rather than 2 fixed or
rigid mounting of the bimetal end serves to prevent per-
manent deflection of its weak cross-section during re-
latching of the circuit breaker.

Tn accordance with 2 particularly advantageous featare
of my invention, the thermal element 36 of individually
rated circuit breakers in the range of 1-4 amperes may be
made identical with the differing ratings being achieved
by suitable modification of heater means 50, This may be
accomplished by changing the mumber of turns and/or
gauge of the wire, to progressively increase the resistance
of the heater at the lower ampere rating capacities of
the breaker. Alternatively, the heater construction may
remain unchanged, with different thermal elements being
used for the different circuit breaker ratings.

Reference is now made to FIG. 4, which shows the
added provision of an instantaneous, O magnetically
actuated, trip, which includes a magnetic member 90,
mounted at one end thereof, within suitable recesses 92,
94 of the circuit breaker housing 11, and the other end
96 thereof being closely adjacent the pivot end of the
thermal element 36. 1f desired, an armature member (not
shown) may be secured to the lower end of the thermal
element. Thus, magnetic flux generated by heater means
50 extends across the V-shaped air gap intermediate mag-
netic member 90 and the lower end of thermal element
36. Upon the occurrence of a severe fault condition, the
frec end of thermal element 36 is rotated towards mag-
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netic member 90, closing the air 8ap, and thereby de-
feating the latched cngagement of cradle latch tip 34
and latch tip 35 so as to provide instantaneous tripping
of the circuit breaker,

The modificationg of the circuit breaker shown in FIG.
i isi ipping, in the gen-
U.S. Patent

36. Trip member 102 includes a rectangular aperture 104,
which receives elongated tie bar 106, extgnding outside

589, for the details of this inter-connection, A roller
member 108 carried by cradle 31 €ngages trip member
102 upon operation of cradle 31 between its latched, cir-

cuit breaker ON position

elongated thermal element 36,
trip direction of

counter-clockwise
the embodiments

circuit breaker device for Iow current
of 1-4 amperes, which has the
ruggedness, reliability and safety of operation of circuit
breaker devices breviously limited to appreciably higher
current magnitudes, Further, it is seen that I achieve
these advantages by a relatively simple modification of
such prior art devices, which utilize a maximum of the
previous components and does not Tequire any re-work
of the housing,

ough in the foregoing, my inven_tion has been de-

Alth
scribed in conjunction with preferred embodiments, many
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sive privilege or property is claimed are defined as fol-
lows:
1. A circuit breaker comprising:
a housing containing a stationary contact, a cooperating
movable contact and an operating mechanism for

i id contacts between contact engaged and
contact disengaged conditions;

said operating mechanism including a manual operating
member pivotally mounted to sajd housing, and hay-
ing a first portion Projecting outward of said housing,
and a second portion internal of said housing, said
first portion providing a handle operator for manu-
ally moving said operating mechanism between
manual ON and manual OFF Positions;

a contact arm having a first and second end,
end carrying said movable contact and said second
end pivotally mounted to said second portion of the
manua] Operating member;

a latchable cradle having a first ang second end, said
first end pivotally mounted to said housing and said
second end forming a latch tip;

an operating spring having a first and second end, said
first end connected to an intermediate portion of said
latchable cradle and said second end connected to an
intermediate portion of said contact arm;

latchable cradle latch
said circuit breaker ON position corresponding to sajd

latch tip being in €ngagement with said latch means,

and said Operating Spring being in overcenter rela-

tionship relative to the pivotal mounting of said cop-

tact arm for urging said movable contact into en-
stationary contact;

moving the second end thereof in g
direction to defeat the latching engagement with
said cradle latch tip, such that said Operating Spring
moves said cradle ip 5 direction to alter the over.
center relationship of said Operating spring relative
to said contact arm and rapidly moves said movable
contact out of engagement with said Stationary con-
tact, to the circuijt breaker TRIpP condition;

cuit breaker;

said heater means including 5 plurality of windings
wrapped about said thermally responsive element
longitudinally positioned intermediate said pivot
means and latch means;

insulating means for electrically insulating sajg ther-

satisfying predetermined mnverse-time characteristicg
in excess of the normal load rating.

3. A circuit breaker as set forth in clajm 1:

said trip meang operatively constructed to move said
circuit breaker 1o the TRIP condition responsive to
the indirect heating of saig thermally responsive
element upop the occurrence of a moderate overload
condition satisfying bredetermined inverse-time
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characteristics in excess of the normal load rating; of an overload in any of the connected circuit
said trip means further including an instantaneous, breakers will move the trip members of all the cir-
magnetically actuated trip, said instantaneous trip cuit breakers to effect simultaneous tripping thereof.
having a magnetic member including a first and sec- 5. A circuit breaker as set forth in claim 2, further
ond end, said first end positioned closely adjacent g including: :
said thermally responsive element first end, and said a trip member movable by said latchable cradle upon
magnet second end spaced from said thermally re- the movement thereof from the circuit breaker ON
sponsive element second end to define therewith 2 condition to the circuit breaker TRIP condition, said
V-shaped air gap having an apex at said first ends trip member when moved by said latchable cradle
and open at said second ends; 10 -~ engaging a portion of said trip means, which is
said housing including seating means for said magnet carried by said thermally responsive element and is
second end, such that upon the establishment of 2 thermally insulated from said heater means, means
sufficient flux path across said air gap, the second connected to said trip member and extending out-
end of said thermally responsive element moves to- side of said housing for connecting said trip member
wards said magnet second end to close the V, with 15 to the trip member of at least one additional similar-
such ‘movement serving to defeat the latching en- - ly constructed circuit breaker, such that the occur-
gagement of said laich means and said cradle latch rence of an overload in any of the connected circuit
tip. breakers will move the trip members of all the cir-
4. A circuit breaker as set forth in claim 1, further cuit breakers to effect simultaneous tripping thereof.
including: 20 6. A circuit breaker as set forth in claim 1:
a trip member movable by said latchable cradle upon said thermally responsive element being 2 bimetal.
the movement thereof from the circuit breaker ON
condition to the circuit breaker TRIP condition, said References Cited
trip member when moved by said latchable cradle UNITED STATES PATENTS
engaging a portion of said tip. CRCC which i 95 7215788 ©9/1940 Hamilion etal. —----- 200—116

carried by said thermally responsive element and is

thermally insulated from said heater means, means %’ggé’g%’; 98?132(1) ﬁle;l;erger “““““ 200—116
connected to said trip member and extending outside el ¥

of said housing for connecting said trip member to : :
the trip member of at least one additional similarly 30 BERNARD A. C.HLHEANS_{’ Primary Examiner.
constructed circuit breaker, such that the occurrence R. COHRS, Assistant Examiner.



