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Reissued Jan. 10, 1950

Re. 23,188

'UNITED STATES PATENT OFFICE
23,188

CIRCUIT BREAKER

~Harold Albert Humpage, Bloemfleld, N. J., as-
signor, by mesne assignments, to Federal Elec-

poration

Products Cempany, Newark,

N. J., & eor-

Original No. 2,459,427, dated January 18, 1949,

Serial No. 595,556, Mhy 24, 1945. Application
for reissue June 17, 1849, Serial No. 99,813

9 Claims. (CL 200—388)

-

Matter enclosed in heavy brackets [ J appears in the original patent but forms no part of this
relssue specification; matter printed in italics indieates the additions made by reissue

This invention relates to automatic circuit

breakers, and more particularly to circuit break-

ers of the type which are used for house lighting
and other low amperage circuits. .

It is an object of the invention to provide a cir- -

cuit breaker constructed and arranged to he

opened under the control of a thermal current

responsive member, such as a bi-metallic thermo-
static strip, and also under the control of electro.

magnetic means directly associated with said 1@

bi-metallic element and operable to deflect the
latter for effecting disengagement of the movable
contact from the stationary contact of the circuit
breaker.

A further object of the invention is generally
to provide an improved small and inexpensive cir-
cuit breaker which is well adapted to be used,
with reliability of operation, for houselighting
and other low amperage circuits in lleuof a switch
and fuse combination.

The above and other oblects, features and. td-
vantages of the present invention will be fully
understood from the following description con-

sidered in connection with the accompanying'

illustrative drawings.
In the drawings:
Fig. 1 is a front view of a circuit hreaker em-
bodying the present inventlon; /!
Fig. 2 is a side view thereof;
Fig. 3 is a rear view thereof;

Figs. 4 and 5 are end views as seen from lines

4—4 and 5—35 respectively of Fig. 2;

Fig. 6 is a side view of the circuit breaker, one '

part of the housing being removed, the movable

contact members of the circuit breaker meeh-

anisms being in their open positions; T
Fig. 7 is a view of the left hand part of the

i6
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housing, as illustrated in Fig. 6, and of the ¢ir-" -

cuit pbreaker mechanism, showing the. movable
contact member in its closed position; .

Fig. 8 is a sectional view on the line t—l of
Fig. 7;

410

Fig. 12 is an end view of a combined terminal
and stationary contact member of one type;

Fig. 13 is a bottom view of a combined terminal
and stationary contact member of another type.

Referring now to the drawings in detall, the
circuit breaker of the present invention com-
prises a two part insulation casing or housing 18

‘formed of two identical or symmetrical parts {2,

each of said parts being formed of insulation.
material preferably by a molding operation.
Tach casing part 12 forms one-hsalf of the hous-
ing, the two casing parts being secured in housing
defining relation in any suitable way, for example
by bolts i4, the front and rear facing edges 1@
and (8, the end facing edge 20 and the intermedi-
ate facing edge 22 of the two casing parts 12 being
in abutting surface to surface relation. Said
facing edges are formed on the thickened edge
portions at the inner or confronting sides of the
opposed side walls of the housing, said thickened
edge portions of sald side walls extending periph-
eraily of the housing. Thus, each casing part is
formed with two recesses 24 which deflne two
chambers for two circuit breaker mechanisms. .
It will be understood, however, that the housing
can be provided for a single pole breaker in which
case it can have a single chamber, in lieu of the
two chambers for the multi-pole circuit breaker
illustrated herein. Each casing part §2 is pro-
vided at its opposite ends with open recessed

poriions 26 which form arcing chambers and in -
. which terminal members and the stationary con-

tacts of the two circuit breaker units are posi-
tioned respectively. The arcing chambers formed
by the recesses 26 provided in the companion
casing parts 12 are indicated at 28 In Flgs. 4 and
5. . The front of each casing part is provided with
recessed portions which deflne openings 30
through which the handles 32 project for manual
operation of the circuit breaker mechanisms.

. Each of said handles is fixed to pivot pin 34, the

Fig. 9 is a sectional viewonthellnei—-!ot"

Fig. 7,

48

Fig. 10 is a sectional view on line ll—l. ot

Pig. 7;
Fig. 11 is a perspective view of a magnetic

member forming a part of ‘a circuit breaker’

mechanism;

opposite ends of which are received in bearing
recesses 3§ (Fig. 8) formed in the companlon
casing parts 12.

Referring now to the circult breaker mech-
anisms, which are disposed in the companion
chambers in housing 10, each of said mechanisms
is of the same construction and includes a man-
ually operable member, here shown as the above~
mentioned pivoted handle 32. A movable contact
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member 38, formed in one plece of sheet metal
of suitable thickness, is mounted in the chamber
for pivotal movement by pivot pin 40, the op-
posite ends of which are received in aligned bear-

iIng recesses 41 in the companion casing parts 12. §

Said movable contact member 38 is provided at
one end thereof with a contact 42 which is en-
gageable with and disengageable from a com-
panion stationary contact 44 carried by a ter-

minal member 48 or by a terminal member 48 10

both of which will hereinafter be more particu-
larly described. The casing 10 is provided with

- means for guiding movable contact member 38,

for which purpose the thickened or inwardly pro-

Jecting end portions 43 of the companion casing 15

parts 12 are provided with recessed portions 45
which define a guide slot #7 (Figs. 9 and 10)
through which an end portion 48 projects with
slight clearance. Thus, it will be noted that the

means for gulding the movable contact member gg

38 of each circuit breaker mechanism is formed
in the casing as integral parts thereof. A ther-
mal-current responsive member 80 which, as
here shown, consists of a thermostatic bi-metal-

- lic flexible strip, is welded or otherwise secured at 25

one end thereof to a side edge of movable con-
tact member 38. The free end of bi-metallic
strip 80 is arranged to releasably engage the end -
of one -arm of a lalching lever 62 pivotally

mounted on the end of movable contact member 30

38 oppostte to the end which carries the contact
42, said lever 52 being preferably insulated. from
the movable contact member in any suitable way,
for example, as shown in Fig. 7 of Christensen

Patent No. 2,209,319. ‘The other arm of lever 52 35

is connected to the companion handle 32 by a
resilient link B4, one end of which passes with
slight clearance through an opening 58 in said
arm and the other end of which is pivotally en-

gaged with the adjacent end of said handle. As 40

clearly shown in the drawings, each movable con-
tact member 38 is provided with a laterally offset
portion 88 so that each circuit breaker mech-
anism can comprise a movable contact member

of the same construction as well as other parts 43

of the same construction and be mounted inter-/
changeably in either of the mechanism chambers
of the casing. A coil spring 80 is operatively in-
terposed between the movable contact member 38

-and the companion handle 32 for biasing the 50

movable contact member to its open -position.
One end of said spring engages a lug 62 fixed to
handle 32 and the other end of said spring en-
gages a lug 64 integral with the companion mov-

able contact member 8. 'The mechanism con- 55

stituted by handle 32 movable contact member
38 thermal strip 50 lever §2 and link 54 is similar
to and operates substantially in the same way as
corresponding mechanism in the circuit breaker

disclosed in said Christensen Patent No. 2,209,319. @0

" Also as here shown the movable contact member
38 is provided with a slot 84 and a tapered screw
88 for calibrating the circuit breaker as shown
and described in said Christensen patent. Tt will

be understood that member 80 operates to latch 65

the manually operable actuating mechanism to
the movable contact member and to unlatch the
actuating mechanism from the movable contact
member, the unlatching taking place by deflec~

tion of member 58 from engagement with lever 52 70

upon the occurrence of an overload or under
other abnormal predetermined current conditions
in the circuit controlled by the circuit breaker.
When member 50 is deflected from engagement

with the companion latching lever 52, spring 80 75

is effective to move contact member 38 to its open
position, i. e., from the position iliustrated in
Fig. 7 to the position llustrated in Fig. 6. It will
be noted that the inner end of the guide slot 47
constitutes a stop for member 38 to limit the
opening movement of the latter. The interme-
diate thickened wall portion 49 of each casing
part 12 terminates short of the rear wall of the
casing to provide a recess into which levers 52
are movable, as shown in Pig. 6, and to provide
shoulders 63 which serve as stops for said levers,
respectively. ' .
The thermal element 58 is connected in serles
with movable contact member 38 and the circuit
which is to be controlled by the circuit breaker.
For this purpose a flexible metallic conductor ar

. connector 88 is connected to said thermal ele-

ment, preferably adjacent to free end thereof,
and to a companion terminal member 18. There
are two terminal members 10, one for each.of
the two thermal members 58 of the two circuit
breaker mechanisms. These two terminal mem-
bers 10 are positioned in the recess below inter-
mediate casing portions 49, and are mechanically
and electrically connected preferably removably,
to a common lead or bus bar 12 in any suitable
way as by a screw T4 which passes through
aligned apertures in said thermal member 10 and
is threaded into a tapped hole in bus bar 2. An
opening 716 is provided in the back of casing 18
Jor access to screw 14. The lead or bus bar 72
enters the casing through a slot 78 in the side
thereof. Said slot is provided in each of the
companion casingparts 12, Thus, the terminal
lead or bus bar 72 can be long enough to project
into a plurality of casings (0 which may be dis-

. posed with their respective side walls in adjacent

or abpttlng side by side relation. The outer por-
tion of bus bar 12 is provided with g terminal..
member 80. It will be noted that the provision .
of the separate individual terminals 10 for the
two circuit breaker mechanisms provides for in-
dependent calibration and testing of the differ-
ent circuit breaker mechanisms and also provides
for different current carrying capacities of the
two circuit breaker mechanisms, respectively.
Thus, while the two circuit ‘breaker mechanisms
are mounted in a common housing, they can be
of different current carrying capacities or ratings,
although, of course, they can have the same cur-
rent carrying capacities or ratings. As here
shown, the circuit breaker mechanisms are illus-

‘trated for different current carrying capacities

as indicated by the different terminal members
46 and 48 for the:two independently operable
circuit breaker mechanisms, respectively. More
particularly the circuit breaker mechanism at the
right of the casing, as illustrated in Fig. 6 is de-
signed for a higher current carrying capacity
than the other circuit breaker mechanism and

for that purpose the terminal member 46 of said

first mentioned circuit breaker mechanism has
& higher current carrying capacity than the ter-
minal member 48 for the other circuit breaker
mechanism. Also it will be noted that the ter-
minal members 70 when secured to the bus bar
12 internally of the housing hold the latter in
stationary position, since said terminal members
are positioned in the space between confronting
wall portions of the housing with the edges of
saild terminal members abutting or closely ad-
jacent to the inner surfaces of sald adjacent por-
tions, respectively, of the housing.

The casing 10 is constructed to hold the termi-
nal members 46 and 48 in such manner as to-ob-
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viate the need for screws or other fastening .
means. For this purpose the casing 10 1s pro- -

vided with aligned recesses 82 formed in the com-
panion casing parts 12 to recelve either the pro-

jections 83 of the terminal member 46 or:the pro-

jections 84 of the terminal member #48. In addi-
tion to the recesses 82, casing 10 is provided at

each end thereof with aligned recess 86 formed.in -

the two casing parts (2 to receive an end portion
88 of thermal member 48. It will be noted there-
fore, that the casing is constructed and arranged
so that either terminals such as 46 or terminals
such as 48 can be mounted and secured at both
ends of the casing, or as here shown, a termjinal
- such as #6 can be mounted and secured at one
end of the casing and a terminal such as 48 can
be mounted and secured at the opposite end of
the casing. It will be understood that when the
terminals are positioned with their projecting
portions 83 or 84, as the case may be, in the com-
panion recesses 82 and the two casing parts are

tastened together by the bolts 14, or in any other

sultable manner, with their inner faces in abut-
ting relation, the terminal members are securely
held or fastened to the casing, in position between
the opposite side walls thereof, thus eliminating
the use of extraneous fastening devices. It will
be noted that, as here shown, members 46 and 48
carry the stationary contacts 44, which are pref-
erably welded thereto, and thus constitute com-
bined terminal and stationary. contact members,
and that when said combined members are
mounted on the casing said stationary contacts
are disposed'in the respective arcing chambers in
position to be releasably engaged by the contacts
42 of the companion movable contact members
38 respectively.

" The thermal current responsive member Sl is
operable not only in response to the heating ef-
fect of the current passing therethrough, but is

‘also operable under the control of electro mag-"~

netic means for effecting disengagement of the

companion relatively movable contacts 42 and #4, .

and the arrangement is preferably such that as
here shown the electro magnetic means is ener-

10
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Openings 88 are positioned so that said end wall -
of member 90 is spaced from member 80, and there
is a slight clearance between the edges of member
80 and the inner surfaces of the side walls of mem-
ber 90 so that the latter has a free relative move-
ment-on member 88. It will be understood that
upon the occurrence of an overload in excess of -
that for which the circuit breaker is designed to
open under the control of the thermal member $8
by flexing of the latter in response to the heating
thereof, the electro magnetic device is operable
instantaneously to effect, disengagement of the
companion contact members. It will be under-
stood -that upon the occurrence of such excess

overload the magnetic aitraction between mem-

_ bers 88 and 82 results in the deflection of thermal:

20

25
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strip 50 for disengaging the latter from the com-
panion arim of the lever 52, and in this connec-
tion it will be understood that since member 82 is
rigid and thermal member 50 which carried mem-
ber 98 is flexible, member 90 is mcvable by mag-
netic attraction toward member 92, thus deflect-
ing or unlatching thermal member 58 from the
companion lever 52.

The housing .10 is provided with means to en-
able it to be secured to a supporting plate, panel,
or other support. For this purpose the casing
parts 12 are provided with recesses 100 in which
nuts 102 fit and are held against rotation by the
side walls of the recesses.  Holes |04 are provided
at the back of the housing for screws (not shown)
which engage nuts 102.

Certain features shown but not claimed here-~
in are claimed in my divisional application Ser.
No. 41,837, filled July 31, 1948,

While I have shown and described the pre-
ferred embodiment of my invention, it will be un-
derstood that the latter may be embodied other-
wise that as herein specifically illustrated or de-
scribed and that in- the fllustrated embodiment
certain changes in the details of construction and

" in the arrangement of parts may be made without -

gized by the current which passes through the

thermal current responsive member-50. - For this

purpose an electro magnetic member 99 is mount-:

ed on member 50 near the free end thereof and &- . -

companion rigid armature 92 is disposed in spaced
confronting relation to electro magnetic member
90. As clearly illustrated in the! «drawings,- the
inner end 94 of armature 92 is fixed, preferably
by welding, to the fixed end of thermal member

50. The electro magnetic member 90 is secured
to the thermal member 50 by lateral projections’
96 which are integral with thermal member 50

and which project through openings 98 in the

companion electro magnetic member 99. Pref-

erably, openings 98 are somewhat larger than the
companion provisions 96 to allow relative move-
ment between thermal member 50 and electro
magnetic member 80 so as to maintain the paral-

lel relation between the confronting portions of.

member 90 and the companion armature 92 with-~
out impairment by the deflection or flexing of
thermal member 50. As shown in the drawings,
magnetic member 80 straddles the member 50 by
_which it is carried. Said member 90 is formed
in one piece of soft sheet steel or other suitable
. sheet metal and is provided with an end wall, op-
posed side walls in which the openings 98 are pro-
vided, and with out-turned end portions 99 (Fig.
11) which are arranged in surface-confronting
relation to the adjacent surface of armature 92.

50

departing from the underlying idea or principles
of the invention within the scope of the appended
claims.

Having thus ‘described my mventlon what T
claim and desire to secure by Letters Patent, is:

T1. In an automatic circuit breaker which com-
prises ‘a.stationary .contact, a movable contact
member provided with a contact engageable with
and disengageable from said stationary contact,

: manually operable actuating means, and a ther-
‘mally responsive. bi-metallic strip for effecting
- disengagement ‘of said contact in response to

predetermined -current in the: circuit, said strip
being carried by and bodily movable with said
movable contact- member and also movable rela-

tively thereto for latching the latter to and un-
. latching it from said actus ting means, the com-
CO

bination with said movable contact member and
said strip of an electro-magnet carried by said
strip and a companion armature carried by said
movable contact member, said ' electro-magnet

being movable in relation to said armature in re-

sponse to predetermined current in the circuit
whereby to move said strip to unlatch said mov-

" able contact member from said actuating means

70

18

independently of the response of said strip itself
to the current, and means operable upon the un-
latching of said movable contact member to move
the latter to disengage said contact thereof from .
sald stationary contact.1

[2. In an automatic circuit breaker which com-

. prises .a-stationary contact, a movable contact

member provided with a contact engageable with




»

.7 ,
and disengageable from said stationary contact,
manually operable actuating means, and a ther-
mally-responsive bi-metallic strip for effecting
disengagement of sald contact in response to pre-
determined current in the circuit, sald strip being
carried by and bodily movable with said movable
contact member and also movable relatively
thereto for latching the latter to and unlatching
it from said actuating means, the combination
with saild movable contact member and said strip
of an electro-magnet carried by said strip and g
companion armature carried by satd movable con-
tact member, said electro-magnet being movable
in relation to sald armature in response to prede-
termined current in the circuit whereby to move
said strip to unlatch said movable contact mem-
ber from said actuating means independently of
the response of said strip itself to the current, said
strip being electrically connected to said movable
contact member and carrying the circuit current
and said electro-magnet being arranged to be
magnetized by the current carried by said strip,
and means operable upon the unlatching of said
movable contact member to move the latter to
disengage said contact thereof from said station-
ary contact.]

3. In a circuit breaker mechanism comprising
a movable contact member, manually operable
actuating means, and a thermal-current respon-
sive flexible strip bodily carried by and movable
with said contact member and operable to latch
said actuating means to the contact member and
to uniatch the same by deflection of the strip,
the combination with said flexible strip of electro-
magnetic means including a magnetic member
mounted on said strip and movable therewith and
an armature bodily movable with said contact
member and said strip and disposed in spaced re-
lation to said magnetic member, whereby the lat-
ter is magnetically attracted to said armature
and deflects said strip to unlatch sald actuating
means when said electro-magnetic means is ener-
gized to a predetermined amount, said strip hav-
ing lateral projections at its opposite edges, re-
spectively, and said magnetic member straddling
sald strip and having opposed sides provided with
openings into which sald projections, respectively,
extend for mounting said magnetic member on
sald strip.

4. In a circuit breaker mechanismn comprising
& movable contact member, manually operable
actuating means, and a thermal-current respon-
sive flexible strip bodily carried by and movable
with sald contact member and operable to latch
said actuating means to the contact member and
to unlatch the same by deflection of the strip,
the combination with said flexible strip of electro-
magnetic means including a magnetic member
mounted on said strip and movable therewith and
an armature bodily movable with sald contact
member and sald strip and disposed in spaced re-
lation to said magnetic member, whereby the lat-
ter is magnetically attracted to said armature and
deflects said strip to unlatch said actuating means
when said electro-magnetic means is energized to
a predetermined amount, said magnetic member
and said armature having confronting parallel
surface portions and sald magnetic member hay-
ing a limited movement on said strip relatively
thereto to maintain said surface portions in par-
allel relation during the flexing of said strip.

5. In a circuit breaker mechanism comprising
a movable contact member, manually operable
actuating means, and a thermal-current respon -

10

20
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. : 8

with sald contact member and operabie to Iatch
sald actuating means to the contact member and
to unlatch the same by deflection of the strip, the
combination with saild flexible strip of electro-
magnetic means including a magnetic member
mounted on said strip and movable therewith
and an armature bodily movable with said con-
tact member and said strip and disposed in spaced
relation to said magnetic member, whereby the
latter is magnetically attracted to said armature
and deflects said strip to unlatch said actuating
means when said electro-magnetic means is ener-
gized to a predetermined amount, said magnetic
member and said armature having confronting
parallel surface portions and sald magnetic mem-
ber having a limited movement on said strip
relatively thereto to maintain sald surface por-
tion in parallel relation during the flexing of
said strip, said strip having lateral projections at
its opposite edges, respectively; and said magnetic
member straddling said strip and having opposed
sides provided with openings into which said pro-

. Jections, respectively, extend with clearance of

25

30

35
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the edges of said openings for mounting said
magnetic member on said strip in said relatively
movable relation thereto.

6. In a circuit breaker mechanism comprising
& movable contact member, manually operable
actuating means, and a thermal-current respon-
sive flexible strip bodily carried by and movable
with said contact member and operable to latch
sald actuating means to the contact member and
to unlatch the same by deflection of the strip, the
combination with said flexible strip of electro-
magnetic means including a magnetic member
mounted on said strip and movable therewith and
a rigld armature bodily movable with said mov-
able contact member and said strip and assem-
bled in fixed unitery relation therewith, said ar-
mature having a part spaced from said magnetic -
member in the direction of the magnetic path
whereby said magnetic member is magnetically

. attracted to sald armature and moves toward the

45

latter with deflection of said strip upon prede-
termined energization of saild electro-magnetic
means.] .

7. In a circuit breaker having relatively mov- -
able companion contacts engageable with and

- disengageable from each other and a flexible bi-

50

65

60

65

70

sive flexible strip bodily carried by and movable 7

metallic current-carrying strip, the combination
with a movable one of said contacts and with said
strip of electro-magnetic means operable in re-
sponse to the current carried by said strip to flex
said strip for effecting relative movement of said
contacts sald electro-magnetic means compris-
ing a magnetic member positioned in such rela-
tion to said current-carrying strip that the lat-. )
ter constitutes the energizing current-conductor
of ‘said magnetic member and an armature
mounted so that sald magnetic member moves .
toward said armature when a current of prede-

termined strength flows in said strip, said mag-

netic member being operatively connected to said

strip to flex the latter in response to said move-

ment of the magnetic member toward said armsa-

ture, said strip and sald magnetic member -and

its armature being all secured together as a unit

with sald movable one of said relatively movable

contacts.} .

[8. In a circuit breaker having relatively mov-
able companion contacts engageable with and
disengageable from each other and a flexible cur-
rent-carrying strip, the combination with a mov-
able one of said contacts and with said strip of
electromagnetic means operable in response to-
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thie current carried by said strip to flex said strip -

for effecting relative movement of said contacts,
said electro-magnetic means comprising a -mag-

current-carrying strip that the latter constitutes.

the energizing current-conductor of said mag-
netic member, and an armature mounted so that

10
and ineans operable upon the unlatchbw of said

-~ mavable contact memper to move: the latier to
--._disengage said -contact ‘thereof ~jrom said sta-
netic member positioned in such relation tosaild”

said magnetic member moves toward said arma- -

ture -when a current of predetermined strength
flows in said strip, said ‘magnetic member being
operatively connected to said strip to flex the Jat-
ter in response to said movement of the magnetic
member toward said armature, said strip being a
bi-metallic thermostat having a thermal-respon-
sive characteristic such that the strip flexes to
effect relative movement of said contacts in re-

15

sponse to current of a different strength than....

that required to effect flexing of said strip by said -

magnetic member, sald strip and said magnetic

member and its armature being all secured to- :

gether as a unit with said movable one of said
relatively movable contacts.]

9. In a circuit breaker mechanism comprising
a movable contact member, manually operable.

actuating means, latching means, and a thermal- :

current responsive flexible strip bodily carried by
and movable with said contact member and oper-
able to latch said actuating means to the con-
tact member and to unlatch tie same by deflec-
tion of the strip, the combination with said flex-
ible strip of electro-magnetic means including a
magnetic member mounted on said strip and
movable therewith, said flexible thermal-current
responsive strip having a part at one side of said

magnetic member fized to said movable contact -

member in electrical engagement therewith and a
part at the other side of said magnetic member
engageable with said laiching means and elec-
trically connected directly to a curreni-supply
terminal of the circuit breaker, and a rigid ar-
mature bodily movabdle with said movable contact
member and said strip and assembled in fired
unitary relation therewith, seid armature having
a part spaced from said magnetic member in the

direction of the magnetic path wherdby said-

magnetic member i3 magnetically atiracted io
said armature and moves toward the latlter with
deflection of said strip upon predetermined en-
ergization of said electro-magnelic means.

10. In an automatic circuit breaker which com- 5

prises a stationary contact, ¢ movable contact

member provided with a contact engageable with’

and disengageable from said stationary coniact,
manually operable actuating means, and a ther-
mally-responsive bdi-metallic sirip for effecting
disengagement of said contact in response to pre-
determined current in the circuil, said strip be-
ing carried by and bodily movable with said mov-
able contact member and also movable relatively
thereto for latching the latier to and unlaiching
it from said actuating means, said sirip having a:
rectilinear portion, the combination with said
movable contact member and said strip of an
electro-magnet carried by said strip and a com-
panion armature carried by said movable contact
member, said electro-magnelt comprising said
portion of said strip and a magnetic member
mounted directly on and disposed between the
opposite ends of said rectilinear portion of the
sirip, said electro-magnet being movable in re-
lation to said armature in response to predeter-
mined current in the circuit whereby o move
said strip to unlatch said movable contact mem-
ber from said actuating means independently of
the response of said strip itself to the current,

55
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tionary contact.
11. In an automatic circuit breaker which com-

prises a stationary contact, a movable contact

member provided with a contact engageable with
and disengageable from said stationary contact,.
manually operable actuating means, and a ther-
mally-responsive bi-metallic strip for effecting
disengagement of said contact in response to pre-
determined current in the circuit, said sirip being
carried by and bodily movable with said movable
contact member and also movable relatively
thereto for latching the latter to and unlaiching
it from said actuating means, the combination
with said movable contact member and said sirip

- of an electro-magnet carried by said sirip and

a companion armature carried by said movable
contact member, said electro-magnet being mov-
able in relation to said armature in response to
predetermined current in the circuit whereby to
move said strip to unlaich said movable conlact
member from said actuating means independently
of the response of said strip itself to the current,
said electro-magnet comprising a rectilinear por-
tion of said strip and a magnetic member mount-
ed directly on and disposed between the opposite
ends: of said rectilinear portion of the strip, said
strip ‘being electrically connected to said movable

contact member and carrying the circuil current

and . said electro-magnet being arranged to be
magnetized by the current carried by said strip,
and means operable upon the unlatching of said
movable contact member to move the latter o
disengage said contact thereof from said sta-
tionary contact.

12. In a circuit breaker hamng relatively mov-
able companion contacts engageable with and
disengageable from each other and a flexible rec-
tilinear bi-metallic current-carrying strip, the
combination with a movable one of said contacts
and with said strip of electro-magnetic means
operable in response to the current carried by said
strip to flex said sirip for effecting relative move-
ment of said contacts, said eleciro-magnetic
means comprising a magnetic member positioned
in such relation to said curreni-carrying sirip
that the lalter constitutes the energizing current-

-conductor of said magnetic member, and an arm~

ature. mounted so that said magnetic member
moves toward said armature when a current of
predetermined strengih flows in said strip, said
magnetic member being mounted directly on said
strip to flex the latter in-résponse to said move-
ment of the magnetic member toward said arma-
ture, said strip-and said magnetic member and
its armature being all secured together as a unit
with said movable one of said relatively movable
contacts. -

13. In a circuit breaker having relatively mov-
able companion contacts engageable with and
disengageable from each-other and a flexible rec-
tilinear current-carrying strip, the combination
with a movable one of said contacts and with said
strip of eleciro-magnetic. means operable in re-
sponse to the current carried by said strip to flex
said strip for effecting relative movement of said
contacts, said eleciro-magnelic means compris-
ing a magnetic member positioned in such rela-
tion to said current-carrying sirip that the laiter
constitutes the energizing current-conductor of
said magnetic member, and an armature mount-
ed so that said magnetic member moves toward

76 said armature when a current of predetermined
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strength flows in said sirip, said magnetic mem-
ber mounted directly on said sirip to flex the
latter in response to said movement of the mag-
netic member toward said armature, said strip
being a bi-metallic thermostat having a thermal-
responsive characleristic such that the strip flexes
to effect relative movement of said contacts in
response to current of a different strength than
that required to effect flexing of said strip by said
magnetic member, said strip and said magnetic
member and ils armalure being all secured to-
gether as a unit with said movable one of said
relatively movable contacts. )

14. In an automatic circuit breaker which com-
prises a stationary contact, a movable contact
member formed of metal and provided with a
contact engageable with and disengageable from
said stationary contact, manually operable acti-
aling means, and a thermally-responsive bi-
metallic strip for effecting disengagement of said
contact in response to predetermined current in
the circuit, said strip being carried directly by
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and bodily movable with said movable contact

member and also movable relatively thereto for
latching the latter to and unlatching it from said
actuating means, the combination with said mov-
able contact member and said strip of an electro-
magnet carried by said sirip and a companion

25
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armature carried directly by said movabdle contact
member, said electro-magnet being movable in
relation to said armature in response to prede-
termined current in the circuit whereby to move
said strip to uniatch said movable contact mem-
ber from said actuating means independently of
the response of said strip itself to the current,
and means operable upon the unlatching of said
movable contact member to move the latter to
disengage said contact thereof from said station-

ary contact.
HAROLD ALBERT HUMPAGE.
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