Jan. 25, 1944, ' H. S. GANO ' 2,340,050

CIRCUIT INTERRUPTER

Filed Nov. 13, 1940

WV

s>
Ioyte

/ ) O TR == E]
@i%’v" T2

I%:

/ /'/": -;;—:7 ,///F*';';4zz/,;,z’ 1

143

(2

W

7

97 99 s

= 1:
¢ 4. | or — == "ol )
g- : _9_' r’_ __//‘g- __‘;fl,‘\
7% -t ot Yoz /07
_ E3 7 7 | / IL
gy 0g ~113 -
WITNESSES: &5 '8 109 Y 4 _INVENTOR
& 7%%@/ Harlorn G Gerno.

_ qﬁé’zl"‘ ATTORNEY -




Patented Jan. 25, 1944

UNITED

2,340,050

STATES PATENT OFFICE

2,340,050
CIRCUIT INTERRUPTER

Harlan S. Gano, Wilkinsburg, Pa., assignor to
Westinghouse Eleciric & Manufacturing Com-
pany, East Pittsburgh, Pa., a corporation of

Pennsylvania

Application November 13, 1940, Serial No. 365,491
(CL 200—116)

17 Claxms
The invention relates, in general, to electrical

switches or circuit breakers of the type having''

an electro-responsive or & thermal frip element
for automatically causing the opening of the con-
tacts of the switch or circuit breaker in response
to predetermined -overload conditions. In par-
ticular, the invention concerns circuit -breakers
of the above type which have a trip element com-
pensated for changes in ambient temperature.

In the application for ILetters Patent filed
September 8, 1938, by Oliver S. Jennings and Har-
lan S. Gano, Serial No. 228,942, now Patent No.
2,284,825, granted June 2, 1942, there is described
a novel method of mounting the thermal trip
element of a circuit breaker and in compensat-
ing the same for changes in the ambient tem-
perature of the medium surrounding the circuit
breaker. The circuit breaker there described was
designed specifically for oil-immersed applica-
tions; however, the novel method illustrated
there for mounting and compensating the bi-
metallic trip element is suitable for circuit break-
ers operating in air also.

The present application concerns an important
improvement in the means for mechanically con-
necting the free end of the compensating bimetal
with the main bimetal which actually trips the
breaker open. It is desirable to avoid any un-
necessary lost motion, friction, or play in the
connecting means hetween the two bimetals, and
the present application is concerned specifically
with a novel connection between these two hi-
metals. It has been found experimentally that
any unnecessary free play, friction, or lost mo-
tion in the connecting means intermediate the
two bimetals will result in varying characteristics
of the main bimetal and successive tripping of
the breaker on widely different overload currents.
The present invention eliminates all unnecessary

- free play, friction, or lost motion in the connec-
tion between the tripping bimetal and the com-
pensating bimetal and results in uniform tripping
of the circuit breaker for every setting of the trip
element of the breaker irrespective of changes
in ambient temperature.

An object of the invention is the provision of
a circuit breaker which will uniformly trip open
on the same overload current for a single set-
ting of the trip element irrespective of any vari-
ations in ambient temperature.

" Another object of the invention is the pro-

free play in the connection between the two
bimetals.
Another object of the invention is the pro-

* vision of a circuit breaker with a compensating
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vision of a connection between the tripping bi- -

meta] of a circuit breaker and its ambient tem-
perature compensating bimetal which will elimi-

nate all unnecessary lost motion, friction, and

bimetal located outside the circuit breaker cas-
ing so as to be unaffected by the heat generated
within the casing of the circuit breaker and a
connection between the compensating bimetal
and the tripping bimetal located within the cas-
ing: to eliminate any lost motion, friction, or
play between the two.

Another object of the invention is the pro-
vision of an oil-immersed circuit breaker with
a compensating bimetal disposed away from the
oil immediately surrounding the current carry-
ing parts of the breaker and yet mechanically
connected to the tripping bimetal within the
region of circulation of such oil so that there
will be no unnecessary lost motion, friction, or
free play between the two bimetals.

Another object of the invention is the pro-
vision of a circuit breaker with a tripping bi-
metal which carries the full series current of
its respective pole, said tripping bimetal being
connected by insulated mechanical means to a
compensating bimetal located outside the cir-
cuit breaker case in such manner that there is
no unnecessary free play, friction, or lost ‘mo-
tion in the connecting means.

Another object of the invention is the pro-
vision of an insulated mechanical connection
between the tripping bimetal of a circuit
breaker and its ambient temperature compen-
sating bimetal which will eliminate all unneces-
sary lost motion, friction, and free play between
the two, yet will still allow easy adjustment
of one relative to the other. .

The novel features tha{ are considered char-
acteristic of the invention are set forth in par-
ticular in the appended claims. The invention-
itself, however, both as to structure and opera-
tion, together with additional objects and ad-

‘vantages thereof, will be best understood from

the following detailed description of two em-
bodiments thereof when read in connection with
the accompanying drawing, in which:

Figure 1 is a vertical sectional view of a cir-
cuit breaker constructed in accordance with the
invention, the ambient temperature being nor-
mal.

Figure 2 is an enlarged fragmentary sectional
view showing the details of the thermal trip
device and the connecting means between the

" two bimetals, the bimetals being shown flexed

55

in response to a high ambient temperature,
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Figure 3 is an enlarged fragmentary sectional
view of a modified form of connecting means
between the two bimetals as applied to s multi-
pole circuit breaker, the ambient temperature
being normal; and,

Figure 4 is a plan view of the trip device shown
in Figure 2, the ambient temperature being
normal, ’

Referring to the drawing, particularly to Fig-
ure 1 thereof, the circuit breaker comprises, in
general, a base I, & cover 3, contact means indi-
cated generally at 5, an operating mechanism
indicated generally at 7, and g trip device indi-
cated generally at 9.

The base | is constructed of molded insulating
material and forms a support for the various
elements of the circuit breaker. The cover 8,
which is also constructed of molded insulating
material, is secured to the base | by suitable
means such as bolts (not shown) which pass
through aligned openings formed in the base and
cover. End terminals {1 and 13 are mounted in
sultable openings provided in the ends of the base

1, and these end terminals 11 and §3 form the -

means for connecting the breaker in an electrical
circuit,

The contact means indicated generally at b
comprises a stationary contact 15 connected to
a conductor strip 1T by means of a screw 19,
which also secures the stationary contact 15 to
the base f. The conductor strip 17 is electrically
connected to the end terminal 11 by means of a
screw 2l. The contact means indicated gen-
erally at 5 elso comprises a movable contact 23
carried by a resilient switch arm 25, and an arc-
extinguishing means indicated generally at 21.
The arc-extinguishing means 27 is not an impor-
tant part of the invention, and any suitable type
may be used. .

The movable contact 23 is secured to the .free
end of the resilient switch arm 25 by means of
a rivet 29, and the opposite end of the switch arm
25 is secured to a channel-shaped movable con-
tact supporting frame 31 by means of a pair of
rivets 33. The channel-shaped movable contact
supporting frame 31§ ig pivotally supported by

means of a pivot pin 35 to the side walls of g .

metallic U-shaped main frame 37 secured to the
base | by means of rivets 39 and g plate 41,

The operating mechanism indicated generally
at T comprises, in general, a bifurcated operating
member 43, g releasable cradle 45, a pair of toggle
links 47 and 49, a pair of over-center springs 51,
and an operating handle 53.

The bifurcated operating member 43 has the
lower ends of its legs pivotally supported on the
side walls of the main frame 37 by means of
pivot studs 55. The upper end of the bifurcated
operating member 43 has secured thereto an
arcuate closure member 57 of molded insulating
material, which acts to close an opening 59 pro-
vided in the cover 3 for any position of the bifur-
cated operating member 43. The handle 53 is
formed integrally with the closure member 57
and projects through the opening 59 in the cover
3. A resetting member 61 projects from and is
formed integrally with the bifurcated operating
member 43, and this member serves to reset the
releasable cradle 45 following 2 tripping opera-
tion, as will be described hereinafter.

The releasable cradle 45 is pivotally supported
by means of a pivot pin 63 which extends be-
tween the side walls of the main frame 31. The
releasable cradle 45 has a rearwardly extending
portion 65 provided with a latch nose 61 which
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1s insulated from the releasable cradle 45 by a

plurality of insulating plates 69. The releasable
cradle 45 is adapted to be normally held in a
latched position by means of the trip device 9.

The toggie links 47 and 49 pivotally connect
the channel-shaped movable contact supporting
frame 31 to the releasable cradle 45 in the man-
ner shown in Figure 1 of the drawing, the lower
end of the link 49 being pivotally mounted on
the movable contact supporting frame 3{ by
means of the pivot pin 71, and the upper end of
the link 47 being pivotally connected to the re-
leasable cradle 45 by the pivot pin 73. The over-
center springs 51 are connected between lugs 18
Tormed integrally with the bight portion of the
operating member 43, and a knee pivot pin 17
which pivotally connects the toggle links to-
gether.

The operation of the circuit breaker as thus
far described is, briefly, as follows. With the
parts in the position shown in Fig. 1, that is,
with the contact means in closed-circuit position
and the releasable cradle 45 held in its normally
latched position by the trip device 9, let it be
assumed that it is desired to manually open the
circuit controlled by the breaker. The operating
handle 53 is moved from the closed position

- shown in Fig. 1 in a counter-clockwise direction
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to an open-circuit position at the opposite end
of the opening 59. This movement of the oper-
ating handle 53 to open position moves also the
operating member 43 in a counter-clockwise di-
rection about its pivot axis 55. As soon as the
line of action of the over-center springs 54 crosses
the pivot pin 13, which connects the upper toggle
link 47 to the releasable cradle 458, the force
exerted by the springs 51 causes collapse of the
toggle links 47 and 49. The collapse of the toggle
links 47 and 48 causes movement of the switch
arm 25 in a counter-clockwise direction %o open-
circuit position with g snap action.

In manually closing the circuit breaker, sub-
stantially the reverse action takes place. The
operating handle, 53 is returned to the closed
position shown in Figure 1. At a certain point in
the closing movement of the operating handle
53 the line of action of the over-center springs
51 crosses the pivot pin 13, and the force of the
over-center springs 5! causes the toggle links £1
and 49 to assume their extended or in-toggle
position as shown in Fig, 1. Movemen! of the
toggle links 47 and 49 to their extended position
causes clockwise movement of the movable con-
tact supporting framé 3{ and switch arm 25 to a
closed-circuit position with a snap action to ef-
fect engagement of the movable contact 23 with
the stationary contact 15,

The releasable cradle 45 is always biased in a
clockwise direction about its pivot axis 63 by a
component of force exerted by the over-center
springs 51, but the trip device 9 under normal
conditions holds the releasable cradle 45 in its
normally latched position, shown in Pig, 1,
against the biasing action of the over-center
springs 5i. If an overload of predetermined mag-
nitude and duration occurs in the circuit con-
trolled by the breaker, the trip device 9 operates
to effect release of the releaszble cradle 45. The
member 45, when released, is rotated in a clock-
wise direction about its pivot axis 63 by the
springs 51, and at a predetermined point in its
movement causes the line of action of the over-

" center springs 81 to cross the pivot pin 13 to ef-

75.

fect a collapse of the toggle links 47 and 49. The
collapse of the toggle links 471 and 49 causes
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counter-clockwise movement of the switch arm
28 to open-circuit position with & snap action to
interrupt the circuit controlled by the breaker.
After an overload tripping operation, the
breaker cannot be reclosed without first moving
the operating handle 53 to the full open-circuit
position, The resetting movement of the operat-
ing handle 53 to the full open-circuit position
causes the resetting member- 6f to engage and
move Jhe releasable cradle 46 in a counter-clock-
wize direction to the position shown in Figure 1,
in which it is relatched by the trip device 9.
The trip device 9 comprises a thermally re-
sponsive trip element in the form of a bimetallic
strip 18, which is pivotally mounted at its lower
end on the base I. The lower end of the bi-
metallic element 19 is bent at a right angle and
secured in any suitable manner to a U-shaped
bracket 81. The bracket 81 is pivotally mounted
-on & U-shaped supporting bracket 83 by means of
a pivot pin 85 which extends through the side
legs of the brackets 8f and 83. The supporting
bracket 83 is seated on the base { and is rigidly
secured thereto by & pair of downwardly extend-
ing projections 81 (only one being shown) which
pass through openings in the base | and have
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their lower ends clinched over against a plate -

89 engaging the underside of the base I.

The upper end of the bimetal trip element 79

is provided with an adjustable latch element 91 in
the form of an adjusting screw, which is threaded
through the free end of the trip element 19. The
latch element 91 is normally adapted to overlap
the latch nose 67 carried by the releasable cradle
45 to hold the reelasable cradle in its normally
latched position shown in Fig. 1. The bi-metallic
trip element 19 is connected in series with the
contacts 15 and 23 of the circuit breaker by means
of a pair of flexible series conductors 93 and 95,
so as to be responsive to the current flowing in
the controlled circuit. The flexible series con-
ductor 93 has one end connected to the terminal
13, and its other end.connected to the upper
free end of the bimetallic trip element 79. The
flexible series conductor 85 is secured to the bent
foot of the bimetallic trip element 19 at one end,
and the other end is secured to a terminal strip
87. The terminal strip 97 is secured to a horizon-
tal extension of the mounting bracket 8§23 by
means of & screw 98 (Figure 4). The other end
of the terminal strip 87 is connected by flexible
series conductors {8f %o the resilient switch arm
25.

The circuit through the breaker extends from
the left-hand terminal {3 through the flexible
conductor 83, bimetallic trip element 1§, flexible
conductors 95, terminal strip §7, flexible conduc-
tors 101, resilient switch arm 28, through the con-
tacts 23 and {8, conductor strip {7 to the obposite
terminal {{.

The bimetallic trip element 18 is normally held
against rotaticn about its pivot axis €8 in the
position shown in Fig. 1, by means which will be
hereinafter described. When an overload of pre=-
determined magnitude and duration occurs in the

circuit controlled by the breaker, the bimetallic-

- {rip element 79 is heated by the overload current
and flexes in a direction away from the operating
mechanism 1 to cause the latch element 81 te
release the releasable cradle 48. The release of
the cradle 45 effects opening of the circuit breaker
in the manner previously described. After the
circuit has been interrupted, the bimetallic trip
element 1¢ cools and returns to its normal posi-
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tion shown in Fig. 1, to permit resetting of the -
circuit breaker as previously deseribed.

‘The circuit breaker is calibrated at the factory
by means of the adjustable latch element 81 so
that it will trip open in response to overload cur-
rents of definite predetermined magnitude and
duration. - After the breaker has been calibrated,
the adjusting screw 81 is sealed by a suitable
sealing material to maintain the calibration per-
manent. . . '

The bimetallic trip element 19 is affected by
changes in ambient temperature. If the ambient
temperature rises, the bimetallic trip element 79
deflects in a direction away from.the operating
mechanism T an amount proportional to the rise
in ambient temperature. This decreases the
amount of latch overlap between the latch
element 91 and the latch nose 61, with the
result that the breaker will be tripped open
either at a lower current than that for which it
was calibrated, or at a given overload current in
a shorter period of time. Conversely, if the am-
bient temperature decreases, the bimetallic trip
element 19 will deflect in g direction toward the
mechanism 7 and will tend to increase the
amount of latch overlap between the elements 91
and 61, with the result that the breaker will be
tripped open either at a higher current than that
for which it was calibrated, or at a given over-
load current after a longer period of time.

In order to prevent changes in ambient tem-
perature from affecting the trip characteristic of
the trip element 19, and to insure that the break-

‘er will be tripped- open in response to definite
predetermined overload conditions, irrespective

of changes in ambient temperature, there is pro-
vided an ambient temperature compensating
means comprising & bimetallic strip 103, and a
mechanical connecting means indicated general- -
ly at 105 interposed between the bhimetallic strip
103 and the bimetallic trip element 79. The bi-

metallic strip 103 is rigidly secured at one end to

the base 1 by means of a rivet 10T and the two

metal plates 106 and 104. A metallic adjusting

screw (09 is threaded through the free end of

the bimetallic strip 103 to engage under compres-

sion an insulator I{{ which passes through an

opening in an offset horizontal projection 113 of
the U-shaped bracket 8/. The insulator (! is

rigidly secured to the horizontal projection ({2

by means of a lockwasher {15 and a nut 17, A

spring 119 which is coiled around the pivot pin

85 biases the U-shaped bracket 8! in a clockwise
direction around the pivot pin 85 so that the

point of contact between the adjusting screw {08

and the insulator {it is always under compres- .
sion.

An opening (2f in the base | is provided to
permit engagement between the elements com-
prising the mechanical connecting means 10§,
but this opening 12( is made as small as possi-
ble to minimize any heat transfer from the in-
terior of the circuit breaker casing to the bi-
metallic strip (63. The insulation effect of the
insulator (i1 further helps to minimize heat
transfer between the elements in the interior of
the circuit breaker casing and the bimetallic
strip 103.

An important feature of the invention is the
location of elements (i1 and 169 so that their
point of contact is as close as possible on a cen-
ter line connecting the pivot pin 85 with the fixed

. part of the bimetallic strip 103 nearest the free

76

end, as shown in Fig. 2. By so locating the ele-
ments 111 and 109 the relative motion of the ele-




4

menis comprising the mechanical means 105 is
greatly reduced, thus reducing friction and re-
sulting in more uniform breaker performance,
The operation of the ambient temperature
compensating means is briefly as follows. If the
ambient temperature rises, the bimetallic trip
element 19 flexes toward the left away from the
operating mechanism 1. However, the bimetallic
strip 103 is arranged so that it flexes downward-
ly away from the base {, thus permitting the coil
spring {19 to rotate the U-shaped bracket 8
clockwise around its pivoting axis 85 and hence
to compensate for the ambient temperature de-
flection of the bimetallic trip element 18. Fig. 2
illustrates the position of the elements when the
ambient temperature is high. Similarly, if the
ambient temperature decreases, the bimetallic
trip element 19 deflects toward the operating
mechanism 1, but at the same time the bimetalic
strip 103 deflects upwardly toward the base { and
rotates the U-shaped bracket 81, and element 78
which it supports, about its pivoting axis 85 in a
counter-clockwise direction against the biasing
action of spring 119, to compensate for the de-
crease of ambient temperature. It will thus be
seen that the bimetallic strip 103 always main-
tains the same amount of lafch overlap between
the latch element 9f and the latch nose 67 irre-
spective of any change in ambient témperature,
so that the breaker will always be tripped open in
response to definite predetermined overloads, in-

dependently of any change in ambient tempera-_

ture,

The circuit breaker described above was
specifically designed for oil-immersed applica~
tions, but the invention -is not limited to such
applications and may be applied to circuit break-
ers operating in other mediums or in air. In ocil-
immersed applications, however, it is essential
that the compensating bimetal 103 be placed in
a region away from the vicinity of the warm cur-
rent-carrying parts of the breaker, and be main-
tained at the ambient temperature of the oii
surrounding the breaker. - The particular mount-
ing arrangement of the bimetallic strip 103 ful-
fills this condition, and also prevents hot oil
in the vicinity of the current-carrying parts of
the breaker from coming in contact with the
compensating bimetallic strip 103. The bi-
metallic strip 1083 is, therefore, constantly main-
tained at the ambient temperature of the oil sur-
rounding the circuit breaker casing and is not
‘greatly affected by the heat of the hot oil in the
interior of the casing or by the circulation of
such hot oil. The opening 121 in the base | is
made as small as possible, and the insulator
141 helps to insulate any heat transfer. The
physical size of the insulator 111 and the ad-
Justing screw 109 also helps to prevent any cir-
culation of oil through the opening 121 in the
base . Consequently, heat generated within
the circuit breaker casing does not affect the bi-
metallic strip 103, and there is practically no
circulation of hot oil through the opening 21,

The adjusting screw 108 is adjustable from
outside of the circuit breaker casing and serves
to adjust the trip characteristic of the bimetallic
trip element 19, Turning the screw in towards
the base I, serves to decrease the amount of
lateh overlap between the latch element 91 and
the latch nose 61, and to result in the breaker
tripping open more quickly than before for the
same current, and also tripping open at a lower
steadily maintained overload current. Turning
the screw 109 out away from the base I, serves
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to increase the amount of latch overlap between
the latch element 81 and the latch nose 7, and
to result in the breaker tripping open more
slowly than before for the same current, and also
tripping open at a higher steadily maintained:
overlord current than before.

By varying the deflection characteristics of the
bimetallic strips {93 and 19 with respect to each
other, the bimetallic trip element 18 may be
under, fully, or overcompensated for changes in
the ambient temperature, or arranged to give
any other desired characteristic of compensa-
tion.

Fig. 3 is a modification of the invention as ap-
plied to a multi-pole breaker similar in mecha-
nism to the breaker described in connection with
Fig. 1, but having a common trip bar which
may be actuated by the individual trip mecha-
nism of any pele. . Each pole of the multi-pole
breaker has its individual tripping mechanism,
which upon an overload occurring in that pole
will slightly rotate the common trip bar to trip
the breaker open. The view is cut away to show
only one pole with its associated trip mechanism,
since the multi-pole structure may be as shown
in my Patent No. 2,162,571, issued June 13, 1939,

In the form of the invention illustrated in Fig.
3 there is a cylindrically shaped common trip
bar 123, made of molded insulating material,
which is pivotally mounted and rotatable about
Its longitudinal axis. This common trip bar 123
extends across all the poles of the breaker and
may be actuated by the tripping mechanism
associated with any pole to trip the breaker open
upen an overload occurring in that pole of the
breaker. The common trip bar 123 has a num-
ber of horn-shaped upwardly extending projec-
tions 125 formed integrally with the trip bar,
one for each pole, each of which engages an ad-
justable screw 121 threaded through the free
end of the bimetallic trip element 129 for that
pole. The bimetallic trip element 129, as before,
carries the full current of its respective pole,
the flexible conductor 93 serving to carry the
full current of the pole to the free end of the
bimetallic trip element 129, whence the current
passes through the bimetallic trip element 129
to be finally carried off by the flexible conductors
95 to. the terminal strip 87, and thence to the
switch arm 25 by means of the fexible conductors
184,

When an overload occurs in the pole, the over-
load current, passing as it does- through the bi-
metallic trip element 129, serves 10 heat the
same and to flex the bimetallic trip element 129
to the right. This flexing causes the adjustable
screw 127, engaging the horn-shaped projection
125 for its pole, to partially rotate the common
trip bar 123 in a clockwise direction about its
longitudinal axis. The partial clockwise rotation
of the cominon trip bar 123 also rotates in a
clockwise direction a fin-shaped metallic insert
131 rigidly embedded in the trip bar 123 adja-
cent the center of the bar. The left-hand end
portion of the arcuate edge of the fin-shaped
metallic insert 181 normally supports the end
133 of the horizontal extension 135 of a pivotally
mounted U-shaped bracket or latch 137, as
shown in PFig. 3. The horizontal extension 138
of the pivotally mounted U-shaped bracket (37
has a slot 138 therein, which is slightly wider
than the fin-shaped metallic insert 131 and dis-
posed directly over the insert 13i. A pivot pin
141, supported between the two side walls of a
U-shaped main frame 143 of the breaker (the
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frame 143 being similar to the main frame 31
described in connection with Fig. 1), serves to
pivotally mount the U-shaped bracket §37.
Coiled about the pivot pin 41 is a spring 148,
one end of which biases the fin-shaped metallic
insert 131 and the common trip bar 22 in s
counter-clockwise direction about the longitu-
dinal axis of the common trip bar §23. The
other end of the spring {48 engages a rearwardly
extending portion {47 of the U-shaped bracket
i37, and, as a result, this end of the spring 145
‘bleses the U-shaped bracket 187 in a counter-
clockwise direction about the pivob pin §4{. The
regrwardly extending portion (47 of the U-
sheped bracket {37 has o slot 148 therein, which
is slightly wider than the width of a releasable
cradle {61 of the circuit breaker mechanism.
The releasable cradle 180 i1s similar in structure
and in operation to the releasable cradie 48 al-

ready described in connéction with Fig., 1, and &

is elways biased in 2 clockwise direction about its
pivob axis (mot shown). The upper end of the
slot 148 normally engagss and laiches & laich
nose {68 of the releasable cradle 151 to parmil
she breaker to be normally operated.

TWhen an overload current passes throush anyv

polz of the multi-pole breaker, the overload cuyr~

rent passing through the bimetallic trip element’

129 flexes the same to the right. This fexing of
the bimetallic trip element 129 to the right serves
to partially rotate the common &rip ber 123 in o
clockwise direction sboub its longitudins! axzis.
This partial rotation of the trip bar (23 slso
rotates the fin-shaped metallic insert 131, and
permits the horizonial extension 185 of the
U-shaped bracket 187 (the U-shaped bracket 137
being biased in a counter-clockwise direction
about the pivot pin {41 by the spring (45), to
drop down, the fin-shaped metallic insert 1931
then projecting up through the slot (89, The
counter-clockwise' rotation of %he U-shaped
bracket 137 serves to disengase the lateh nose
1568 of the releasable cradle (3§ from the upper
end of the slot 143, and to permit the releasable
cradle {81 to fly upward and to trip the breaker
open in a manner identical to that described in
connection witih Fig. 1. )
When it is desired to reset the breaker, the
operating handle (not shown) of the breaker
. is moved to the full open position, and in 8 man-
ner identical to that already described in con-

nection with PFig. 1, the releasable cradie 151 .

is moved in a counter-clockwise direction about
its pivot axis (not shown). Near the end of
its counter-clockwise travel the lower end of the
nose 53 engages the lower end of the slot 149

and forces the U-shaped bracket 37 in g clock- -

wise direction about its pivot axis 141 against
the biasing action of the spring {45. This clock-
wise rotation of the U-shaped bracket {37 raises
~ the horizontal portion 135; and theé spring 145,
biasing the fin-shaped metallic insert (3! in a
counter-clockwise direction about the longitudi-
nal axis of the common frip bar 123, forces the
fin-shaped, metallic insert {3{ under the end
£33 of the horizontal portion 3§ of the latch
§37. The clockwise rotation of the U-shaped
bracket or latch [37 brings the upper edge of
the slot 149 over the line of action of the latch

B

to latch the releasable cradle {81 until the next
overioad operation occurs,

The adjustable screw 12T permits the circuib
‘breaker to be calibrated at the factory so that
the breaker will trip gpen in response to overload
currents of definite predetermined magnitude

.and duration. After the breaker has been cali-

brated, the adjusting screw §27 is sealed by a

- suitable sealing material to maintain the cali-
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nose {53 of the releasable cradle {51, so that ,

when the operating handle (not shown) is re-
leased or is moved to the closed-circuit position
the releasable cradle will again have its nose
153 engaged by the upper end of the slot 149

bration permanent,

The mechanical connection between the bime-
tallic trip element 12% and the ambient teme
perature compensating bimetallic strip (183 com-
prises a metallic adjusting screw (55 thresded
through the free end of the bimetallic strip 103,
through the center of which is rigidly soldered
or otherwise suitably fastened a piece of sbeel
plano wire {57, which passes loosely through an

“insulating bushing 159 and s soldered or other-

wise suitably secured at its other end to & washer
{80. The insulating bushing 159 passez through
enn opening provided in the offset horizontel
portion (13 of the U-shaped bracket 21. A nub
168 is threaded on to the lower end of the insu-
lating bushing 169 to secure it to the offset horl-
zontal portion ({3 of the U-shaped brackes 81.
A spring {85 is coiled sbout the pivot pin 8% %o
bias the U-shaped bracket 38 in s counier-
clockwise direction about its pivot azis 95,

The operation of the compensating bimetallic
strip (83 in Fig. 3 is as follows. When the am-~
bient temperature vises, the bimetallic frip ele-
ment (29 will be affected and will Aex slightly in
the same direction it would flex if an overload cur-
rent passed through if, namely, to the right to-
ward the operating mechanism of the breaker.
However, at the same time the bimetallic strip
{88 will also be afifected by the vising ambient
temperature and will consequently fiex in an up-
ward direction toward the base (. Since the
spring 1885 biases the U-shaped bracket 81 in a
counter-clockwise direction about its pivot axis
8%, the movement of the free end of the bi--
metallic strip 103 upward will permit a slight
counter-clockwise rotation of the U-shaped
bracket 81, Thus the fexing toward the right of
the free end of the bimetallic trip element 129 is
compensated by a counter-clockwise rotation of
the U-shaped bracket 81, which supports the bi-
metallic trip element {29. The two movements
hence neutralize each other insofar as they con-~
cern the position of adjusting screw {27 relative
to the horn-shaped projection §25; and the
amount of latch overlap, or more particularly,
the length of the end 133 engaged by the fin-
shaped metallic insert {31 remains constant ir-
respective of changes in ambient temperature.

Conversely, when the ambient temperature de-
creases, the bimetallic trip element 129 will be
affected 'and will bend toward the left away from
the operating mechanism of the circuit breaker.
However, at the same time the bimetallic strip 103
will also be affected by the decreasing ambient
temperature, and will bend downward away from
the base {. This movement of the free end of the
bimetallic strip 103 downward will pull the U-
shaped bracket 8{ about its pivot pin 85 in a
clockwise direction against the biasing action of
the spring 185. Consequently, the bending to
the left of the free end of the bimetallic trip ele-
ment 129 is compensated by the clockwise rota-
tion of the U-shaped bracket 81, which supports
the bimetallic trip element {29, and the position
of the adjusting screw 121 relative to the horn-
shaped projection 120 remains unchanged ir-
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respective of the decreasing ambient tempera-
ture.

Instead of using a steel wire in the connection
between the two bimetallic elements 129 and 103,
a flexible metallic ribbon or any other flexible
connection could be used since the element is al-
ways under tension.

The use in Fig. 1 of the spring 119 to bias the
bracket 81, causes the adjusting screw 109 to be
engaged at all times by insulator {11, and in
Fig. 3 the spring 165 biases the insulating bush-
ing 159 into engagement with the washer 161 on
the steel wire 157 and in each case eliminates
all lost motion or free play between the bimetallic
trip element and the compensating bimetal. This
causes the bimetals 79 and (29 to follow exactly
every movement of the compensating bimetals
103. The result of such a novel connection be-
tween these two vital elements of the circuit
breaker is uniform breaker tripping irrespective
of changes in ambient temperature.

In Fig. 3 it will be noticed that the hole 121
in the base i is made relatively small to insulate
the compensating bimetallic strip 103 from heat
in the interior of the circuit breaker casing, and
also to minimize the circulation of oil through
this opening when the circuit breaker is used in
oil-immersed applications.

It will be noticed in both embodiments of the
Invention that as a consequence of bracket 83 be-
ing rigidly secured to the base { by the clinched
over ends of members 87 and the main support-
ing brackets 3T and (43 being riveted to the base
I by means of the rivets 39 and 107 there cannot
possibly be a relative displacement between
brackets 83 and 3T or 143 along the base I to
change the amount of latch travel in the breaker.

‘While the invention has been disclosed in ac-
cordance with the provisions of the patent stat-
utes, it Is to be understood that various changes
in the structural details thereof may be made
without departing from the spirit of the inven-
" tion. It is desired, tnerefore, that the appended
claims be given the broadest reasonable inter-
pretation permissible in the light of the prior
art. ‘ :

I claim as my invention:

1. In a circuit interrupter, relatively movable
contacts for opening and closing the circuit, a
bodily movable thermal control element heated
In response to the current in the circuit and
movable in response to predetermined overload
conditions in the circuit to effect actuation of
said contacts, and a thermally responsive mem-
ber having one portion rigidly secured to a fixed
support and having a free portion connected to
said control element to bodily displace the same
in compensating for changes in ambient tempera-
ture, said connection comprising a laterally flex-
ible member which transmits the motion of the
free portion of the thermally responsive mem-
ber to said control element to bodily displace the
same,

2. In a circuit interrupter, relatively. movable
contacts for opening and closing the circuit, a
thermal control element movable in response to
predetermined overload conditions in the circuit
to effect actuation of said contacts, a laterally
flexible rod-shaped member secured at one end
to said control element and insulated therefrom,
and a thermally responsive member having one
portion rigidly secured to a fixed support and
having a free portion connected to said control
element to bodily displace the same in com-
pensating for changes in ambient temperature,
said connection comprising an adjusting screw
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threaded through the free portion of said ther-
mally responsive member, said screw being se-
cured to one end of said laterally flexible rod-
shaped member,

3. In a circuit interrupter, relatively movable
contacts for opening and closing the circuit, a
pivotally mounted thermal control element heated

. in response to the current in the circuit and bend-
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" able in response to predetermined overload condi-

tions in the circuit to effect actuation of said con-
tacts, a member secured to said thermal control
element, a thermally responsive member having
one portion rigidly secured to a fixed support and
having a free portion connected to said control
element to bodily displace the same about its
pivot to compensate for changes in ambient tem-
perature, and a biasing spring acting at all times
to take up any lost motion in said connection,
said connection comprising a thrust member
which engages the member secured to the bodily
movable control element to transmit the motion
of the free end of said thermally responsive mem-
ber to said control element, the point of engage~
ment of said engaging members being disposed
substantially on a center line between the pivot
axis of the control element and the fixed portion

“of said theérmally responsive member.

4. In a circuit interrupter, relatively movable
contacts for opening and closing the circuit, a
pivotally mounted thermal control element heated
in response to the current in the circuit and bend-
able in response to predetermined overload con-
ditions in the circuit to effect actuation of said
contacts, an insulation thrust receiving member
rigidly secured to said thermal control element, a
thermally responsive member having one portion
rigidly secured to a fixed support and having a
free portion connected to said control element to
move the same about its pivot to compensate for
changes in ambient temperature, and a biasing
spring acting at all times to take up any lost mo-
tion in said connection, said connection compris-
ing an adjustable thrust member adjustably se-
cured to the free end of the thermally responsive
member and at all times engaging under com-
pression said insulation member, the point of en-
gagement of said thrust members being located
substantially on a center line between the pivot
axis of the control element and the fixed portion
of said thermally responsive member.

5. In a circuit interrupter, relatively movable

. contacts for opening and closing the circuit, a
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pivotally mounted bimetallic trip element heated
in response to the current in the circuit and mov-
able in response to predetermined overload con-
ditions to cause opening of said contacts, and a
bimetallic member having one end rigidly secured
to a fixed support and having the other end con-
nected to said. pivotally mounted bimetallic trip
element by a laterally flexible member to rotate
said pivotally mounted bimetallic trip element in
compensating the same for changes in ambient
temperature.

6. In a circuit interrupter, relatively movable
contacts for opening and closing the circuit, a piv-
otally mounted bimetallic trip element heated in
response to the current in the circuit and mov-
able a predetermined amount in response to pre-

" determined overload conditions to cause opening
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of said contacts, & member secured to said pivot-
ally mounted bimetallic trip element, a bimetallic
member having one end rigidly secured to a fixed
support and having the other end connected to
said pivotally mounted bimetallic trip element to
rotate the same in compensating for changes in
ambient temperature, and a biasing spring acting
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at-all times to teke up any lost motion in seid
connection, sald connection comprising a thrust
member which engages the member secured to the
pivotally mounted bimetsllic trip element to
vransmit the motion of the free end of the bi-
metallic member to rotate said pivotally mounted-
bimnetallic trip element, the point of engagement
said engaging members being disposed sub-
stantially on a center line between the pivot
of the trip element and the flxed end of said bi-
metallic member.

7. In a circuit interrupter, relatively movable
zontacts for opening and closing the eircuit, & piv-
otally mounted bimetallic trip element heated in
response to the current in the circuit and mov-
able in response to predetermined overload condi-
tions in the circuit to cause opening of said con-
tects, a laterally flexible member secured at one

end to said trip element and insulated therefrom,
and a bimetallic member having one end rigid'y
secured (o a fixed support and having the- othier
end connected to said pivotally mounted bime-
tallic trip element to rotate the same in compen-
spting for changes in ambient temperature, said
connection comprising an adjusting screw thread-
ed through the free end of said bimetallic mem-

her, said screw being secured to one end of said
laterally flexible member. ’

8. In a circuit interrupter, relatively movahle
Qmacts for opening and closing the circuit, a
pivotally mounted bimetallic ¢rip element heated
in response to the current in the circuit and mov-
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able in response to predetermined overload coii~ .

ditions in the circuit to cause opening of said

contacts, an insulation thrust receiving member 3
rigidly secured to said pivotally mcunted bime-

tallic trip element, a bimetallic member having
ene end rigidly secured to a fixed support and

having the other end connected to said pivetally -

mounted bimetallic trip element to rotate the
same in compensating for changes in ambient
temperature, and a biasing spring acting at all
times to take up any lost motion in said connec-
tion, said connection comprising an adjustable
thrust member threaded through the free end of
said bimetallic member which engages said insu-
lation member, one of said engaging thrust mem-
sers having & rounded surface for engaging the
other member, and the point of engagement of
said rounded surface with said insulation member

being disposed substantially on a center line be-

tween the pivot axis of said trip element and the
fixed end cof said bimetallic member.
9. In a circuit interrupter, relatively movable

contacts for opening and closing the circuit. a. *

pivetally mounted thermal control element heated
in response to the current in the circuit and mov-
able in response to predetermined overload con-
ditions in the circuit to effect actuation of said
contacts, and a bimetallic member having one end
rigidly secured to a fixed support and having the
other end connected to said pivotally mounted
control element to rotate the same in compensat-
ing for changes in ambient temperature, said con-
nection comprising a thrust member responsive
to movement of the free end of said bimetallic
member, said thrust member engaging a rounded
surface that is movable with said control element,
the point of engagement being near a center line
drawn between the pivot axis of said pivotally
mounted thermal control element and the fixed
end of said bimetallic member.

10. In an electrical switch, a casing, a switch
member mounted. in'saidg casing for movement
to open and to closed circuit position, a thermal
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control clement mounted in said casing heated
by the current In the circuit and movable when
heated 3 predetermined amount by the passage
of currents of predetermined magnitude and
duration to cause movement of said switch mem-
ber o one of its clrcuit controlling positions,
and & thermally responsive member mounted on
the outside of seld casing and connected to szaid
thermal contrel element for compensating the
same for changes in ambient {empersiure, said
connection comprising o laterally flexible mem-
ber which transmits the motion of said $her-
mally responsive member {o said thermal control
element.

1l In an elecirical switch, o casing, a switch
memver mounted in saild casing for movement
to open and to closed clrcéuit position, o plvotally
mounted eleciro-vesponsive conirol clemens
mounted in sald casing, said element belng mov-
able in response to predetermined curreny con-
ditions {0 cause movement of said switch member
to one of ifs clreuld controlling positions, 8 mem-
ber secured (o sald electro-responsive .control
elemens, o thermally responsive member mount-
&ﬁd casing so as to be responsive

sres adjacent the ouiside of the -
caging, said the rm:ﬂly responsive member being
connected 0 sald control element to compensate
sald control element for changes in ambient tem-
werature, sald thermally responsive member hav-
ing one portion rigidly secured to the czsing of
the electrical swiich and having a free portion
from which sald connection is made, and & blas-
ing spring seting at all times to take up any
lost motion In said connection, said connection
comprising a thrust member which engages said
member secured to said control clement £0 trans-
mit the motlon of the free portion of said ther-
melly responsive member to said conirol element,
the point of engagement of said engaging thrus
members being disposed substantially on s cen-
ter line between the pivot axis of ssid control
element and the fixed portion of said thermally
responsive member.

i2. In an electrical switch, a casing, a switch
member mounied in said casing for movement
to open and to closed circuit position, an electro-
responsive control element mounted in said eas- -
ing, said clement being movable in response to
predetermined current conditions to’cause move-
ment of sald switch member to one of its circuit
controlling positions, and a. thermally responsive
memper mounted outside of said casing so as
to be responsive only tc temperatures adjacent
the outside of the casing, said thermslly respon-
sive member being connected to said control ele-
ment to compensaie said conirol element for
changes in ambient temperature, said thermally
responsive member having one portion rigidly se-
cured {o the casing of the electrical switch and
having a free portion from which said connec-
tion is made, said connection comprising g flex-
ible cord member which transmits the motion
of the free portion of said thermally responsive

5 member to sald control element.

13. In a circuit interrupter, a casing, relatively
movable contacts mounted in said casing, a bi-
metallic trip element pivotally mounted in said
casing and heated in response to the current
flowing in the circuit, said trip element flexing
8 predetermined amount in response to prede-
termined overioad conditions to cause opening
of said contacts, an insulation member rigidly
secured to said bimetallic trip element, a bime-
tallic member mounted outs1de of said casing
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jacent the outside of the casing and connected
to said trip element to move said trip element
about its pivot to compensate for changes in
ambient temperature, said bimetallic' member
having one portion rigidly secured to the casing
of the circuit interrupter and having a free por-
tion from which said connection is made, and a
biasing spring acting at all times to take up any
lost motion in said connection, said connection
‘comprising an adjustable thrust member thread-
ed through the free portion of said bimetallic
member which engages the insulating member
secured to said trip element to transmit the mo-
tion of the free portion of said bimetallic member
to said trip element to bodily displace the same,
the point of engagement of said engaging thrust
members being disposed substantially on a center
line between the pivot axis of said trip element
and the fixed portion of the compensating mem-
ber. .

14. In a circuit interrupter, a casing, relatively
movable contacts mounted in said casing, a bi-
metallic trip element bodily movable in said cas-
ing and heated in response to the current flowing
in the circuit, said trip element flexing a pre-
determined amount in response to predetermined

overload conditions to cause opening of said con-

tacts, a laterally flexible rod-shaped member se-
cured at one end to said trip element and insu-
lated therefrom, and a bimetallic member mount.-
ed outside of said casing so as to be responsive
only to temperatures adjacent the outside of the
casing and connected to said trip element to
bodily displace said trip element for changeg in
ambient temperature, said bimetallic member
having one portion rigidly secured to the casing
of the circuit interrupter and having a free por-
tion from which said connection is made, said
connection comprising an adjusting screw thread-
ed through the free portion of said bimetallic

member, said screw being secured to one end .

of said laterally flexible rod-shaped member.

15. A circuit controlling means comprising a
base, a bimetallic control element pivotally
mounted on said base and heated in response
to the current flow in the controlled circuit, said
bimetallic element flexing in response to prede-
termined overload conditions and also flexing
in response to changes in ambient temperature,
a member secured to said bimetallic control ele-
ment, & thermally responsive member rigidly se-
cured at one end to said base on the opposite
side thereof from sald control element and hav-
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so as to be responsive only to temperatures ad-

ing its free end connected to sald control ele-
ment to move the same in compensating for
ambient temperature movement of said control
element, and a biasing spring acting at all times
to take up any lost motion in said connection,
said connection comprising a thrust member
which engages the member secured to said con-
trol element to transmit the motion of the free
end of said thermally responsive member to said
control element to bodily move the same, and
the point of engagement of said engaging thrust
members being disposed substantially on a cen-
ter line between the pivot axis of said control
element and the fixed end of said thermally re-
sponsive member,

16. A circuit controlling meansg comprising a
base, a bimetallic control element bodily mov-
ably mounted on said base and heated in response
to the current flow in the controlled circuit, sald
bimetallic element flexing in response to pre-
determined overload conditions and also flexing
in response to changes in ambient temperature,
and a thermally responsive member rigidly se-
cured at one end to said base on the opposite
side thereof from said control element and hav-
ing its free end connected to said control element
to bodily move the same in compensating for
ambient temperature movement of said control
element, said connection comprising a flexible
cord which transmits the motion of the free end
of said thermally responsive inember to said bi-
metallic control element to bodily move the same.
- 17. In a circuit breaker having relatively mov-

 able contacts, a pivotally mounted bimetal con-
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, trol element heated in response to the current

of the circuit and operable in response to pre-
determined overload conditions to cause actua-
tion of said contacts, an ambient temperature
compensating bxmetal element fixedly mounted
at one end, means operatively connectmg the
free end portion of said compensating bimetal
element to said control element said connecting
means including a connection which permits
movement of said elements relative to each other
without binding as the compensating bimetal
element moves the control element about its pivot
in compensating for changes in ambient tem-
perature, at least a part of the said connection
being disposed on a center line between the pivot
axis of the control element and the fixed end
of the compensating element, and spring means
for taking up play in said connection.

HARLAN S. GANO.



