
Sept. 10, 1963 E. J. WALKER ET AL 3,103,565 
ELECTROMAGNETIC CIRCUIT BREAKER 

Filed Sept. 20, 1960 3. Sheets-Sheet 

t 2s 
1. Ž2 2i E. s Z2 a 

  

  

  

  

  

  

  



Sept. 10, 1963 E. J. WALKER ETAL 3,103,565 
ELECTROMAGNETIC CIRCUIT BREAKER 

Filed Sept. 20, 1960 3. Sheets-Sheet 2 

35 

Fig. 3B. 

Fig. 4. 

1" 25 iss 
Fig.5. 

WITNESSES: NVENTORS 
Eugene J. Walker, Nick Yorgin 

* x- anWigg J. Pendy, Jr. 
ATORNEY 

  



Sept. 10, 1963 E. J. WALKER ETAL 3,103,565 
ELECTROMAGNETIC CIRCUIT BREAKER 

Filed Sept. 20, 1960 3. Sheets-Sheet 3 

67 69 
68 

6O 
6 

Fig.7. 59 
Fig.9. 

68 
-- - -- ISO 

VI V 6 

59 

67 

SS Fig. 8. Fig. IO. 

Fig. 6. 

  



United States Patent 3,23,565 
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. 3,103,565 
ELECTROMAGNETEC CERCUIT BREAKER 

Feigene J. Walker, Beaver, Nick Yorgia, Economy, axed 
William J. Perady, Jr., Chippewa Township, Beaver 
County, Pa., assignors to Westinghouse Electric Cors 
poration, East Pittsburgh, Pa., a corporation of Pean 
sylvania 

Filed Sept. 20, 1960, Ser. No. 57,876 
9 Caixas. (C. 200-106) 

This invention relates to circuit breakers and more par 
ticularly to mechanisms for effecting automatic opening 
of circuit breakers. 

Circuit breaker engineering specialists are constantly 
attempting to provide compactly constructed breakers 
having increased current carrying and interrupting rat 
ings. These compact breakers are not only iess expensive 
to manufacture; but they also save space in control cen 
ters. Thus, panellboard and control panel builders can 
manufacture considerably smaller and less expensive con 
trol centers. 
vided with a less expensive installation that takes up less 

... plant space without a sacrifice in power rating or 
efficiency. 

Accordingly, an object of this invention is to provide 
an improved compactly constructed circuit breaker. 

Another object of the invention is to provide a circuit 
breaker with an improved mechanism for effecting auto 
matic opening of the breaker. 
A further object of the invention is to provide a circuit 

breaker with an improved tripping mechanism that em 
bodies a novel compactly constructed tripping and latch 
ing structure. . . . 

Other objects of the invention will be explained fully 
hereinafter or will be apparent to those skilled in the art. 

According to one embodiment of the invention, a cir 
cuit breaker is provided having three pole units disposed 
side-by-side within an insulating housing. Two spaced 
supporting plates are disposed in the center pole unit 
Serving to support an operating mechanism for control 
ling all of the pole units. The operating mechanism in 
cludes a latch member that engages and latches a mem 

I ber that is releasable to effect opening of the contacts in 
all of the pole units of the breaker. The latch member 
is, in turn, latched by a latching structure that includes 
a cylindrical metallic trip bar that is rotatably supported 
by the supporting plates and is common to all of the pole 
units. The latch member, which is latched by engage 
ment thereof, with the periphery of the trip bar, falls into 
a notch in the trip bar when the trip bar is rotated. This 
In ovement releases the 1releasable member. There is a 
trip member in each of the three pole units supported on 
the common trip bar. An electromagnetic trip device is 
also provided in each of the three pole units. Upon the 
occurrence of overload current conditions above a pre 
determined value in any of the pole units, an armature 
of the electromagnetic trip device in that pole unit moves 
to engage the trip member in that pole unit to thereby 
rotate the common trip bar to release the releasable 
member and effect an opening operation. The trip mem 
ber in the center pole unit is adjustable to vary the 
amount of latch engagement between the trip bar and 
the latch member. ... The trip members for the two outer 
pole units are of insulating material to insulate the metal 
lic trip bar. These outer trip members also engage the 
outer sides of the spaced supporting piates functioning as 
thrust bearings to prevent axial movement of the trip bar. 

For a better understanding of the nature and objects 
of the invention, reference may be had to the following 
detailed description, taken in conjunction with the ac 
companying drawings in which: 
FIGURE 1 is a top plan view on a reduced scale of a 
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for each pole unit of the breaker. 

2 
circuit breaker embodying the principal features of the 
invention, a part of the cover being broken away to more 
clearly show some of the parts; 
FIGURE 2 is a vertical sectional view of the circuit 

breaker taken substantially on line II-I of FIG. 1, and 
looking in the direction indicated by the arrows, the cir 
cuit breaker being shown in the open circuit position; 

FIGS. 3A and 3B are plan views of the two spaced 
Imechanisin-Supporting plates; 

FIG. 4 is an elevational view of the supporting plate. 
shown in FIG. 3B; 

FIG. 5 is an elevational view of the trip bar; 
F.G. 6 is a top plan view of one of the insulating trip 

members for one of the outer pole units; 
F.G. 7 is a view taken substantially along the line 

VII-VII of FIG. 6; 
FiG. 8 is an elevational view of the trip member for 

the center pole unit; 
FIG. 9 is a top pian view of the trip member shown 

in FIG. 8: 
FIG. 10 is a side view of the trip member of FIG. 8; 

and, 
F.G. 11 is an elevational view of part of the tripping 

mechanism of the invention. 
Referring to FIGS. 1 and 2 of the drawings, the circuit 

breaker shown therein is of a three-pole type and com 
prises a base 25 (FIG. 2) and a cover 13 both of molded 
insulation material. Cooperating barriers 14 (FIG. 1) 
in the base and cover serve to insulate the three pole units 
from each other. A stationary contact 25, a movable 
contact 17 and an arc-extinguishing unit i8 are provided 

The circuit breaker 
also comprises an operating mechanisin 9, and a latch 
ing device 20 disposed in the center pole unit. An elec 
tromagnetic strip actuating device 23 is provided in each 
of the pole units for effecting automatic opening of the 
breaker. A somewhat similar operating mechanism and 
latching device is shown in the patent to Walker et al. 
Patent No. 2,892,054, assigned to the assignee of the in 
stant application. 
The stationary contact 15 for each pole unit is rigidly 

mounted on the inner end of a conducting strip. 23, to 
the outer end 24 of which is attached to a solderless ter 
minal connector 25 of a type well known in the art. The 
imovable contact 7 for each of the pole units is mounted 
on a contact arm 27 that is pivotally mounted by means 
of a pin 29 on a Switch arm. 30. The switch arms 30 for 
the several pole units of the breaker are all secured to an 
insulating tie bar 31 that is rotatably supported in brackets 
32 (FIG. 1) that are supported in the side walls of the 
circuit breaker housing. Torsion spring members (not 
shown) bias the contact arms 27 clockwise about their 
pins 29 to provide contact pressure in the closed circuit 
position of the switch arms 30. - 
The operating mechanism. E9 is disposed in the center 

pole unit and is Supported by means of two supporting 
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plates 34 and 35 (FIGS. 3a, 3b and 4) that are connected 
by means of a pin (not shown) that extends through 
openings 36 in the plates. Each of the supporting plates 
34 and 35 has two leg portions 37 that extend into open 
ings in the base of the insulating housing to receive 
securing members (not shown) that are fastened over 
these leg portions to rigidly support the plates 34 and 35 
on the base 11. The operating mechanism 19 (FIG. 2) 
comprises an inverted U-shaped operating lever 41 hav 
ing its inner ends pivoted in generally V-shaped notches 
43 (FIG. 4) in the supporting plates 34 and 35. An 
operating member 46, including an arcuate shield 47, is 
'mounted on the outer end of the operating lever 41. A 
handle portion 49 of the operating member 46 extends 
out through an opening 52 in the cover 13. The switch 
arm 36 for the center pole unit is operatively connected 

  



as 

by means of a toggle, comprising toggle links 53 and 55, 
to a releasable member or cradle 57 that is pivotally 
mounted on a pin 59 supported in openings 60 (FIG. 4) 
in the side plates 34 and 35. The toggle links 53 and 55 
are pivotally connected together by a knee pivot pin 63. 
The toggle link 53 is pivotally connected to the releasable 
member 57 by means of a pivot pin 63, and the toggle 
link 5.5 is pivotally connected to the switch arm 30 for 
the center pole unit by means of a pivot pin 65. Over 
center springs 67 are connected under tension between the 
knee pivot pin 6 of the toggle 53, 55, and a yoke por 
tion 68 of the operating lever 41. 
The contacts are manually opened by movement of the 

handle 49, in a counterclockwise direction, from the "on' 
to the “off” position (FIG. 2). This movement carries 
the line of action of the overcenter spring 67 to the left 
of the pivot pin 63 causing collapse of the toggle 53,55 
and counterclockwise movement of the tie bar 3 to open 
the contacts for all of the pole units of the breaker. The 
latching mechanism 20 latches the releasable member 57 
in a manner to be hereinafter specifically described. 
As best seen in FIG. 1, the switch arm 30, for each of 

the pole units, comprises a pair of spaced members. The 
contact arm 27 is disposed between the spaced members 
of the switch arm. 30. The toggle link 55 comprises a 
pair of spaced links, only one being shown in FIG. 2, 
disposed on opposite sides of the switch arm. 30 for the 
center pole unit. The pivot pin 65 extends through the 
double toggle link 55, the double switch arm 36 and 
through an elongated slot (not shown) in the inner end 
of the contact arm 27 for the center pole unit, which slot 
permits movement of the contact arm 27 relative to the 
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the side plates 8. A 'spring washer 23 biases the ad 
justing knob ii.15 upward which movement is limited by 
engagement of the fange 7 against the inner portion 
of the housing cover 23. A cam member 25, having a 
cam surface R26 on its lower side, is connected to a shaft 
which extends from the adjusting knob 55 through the 
plate 125. The cam surface 26 of the cam member 
25 engages the upper end of an adjusting pin 127 that 
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switch arm 30, so that the torsion spring (not shown) 
can bias the contact arm 27 downward to provide con 
tact pressure. The above-mentioned slot also permits a 
wiping action between the contacts during the opening 
and closing operations. 
The contacts are manually closed by reverse move 

ment of the operating handle 49 from the “off” to the 
“on” position, which movement moves the line of action 
of the overcenter springs 67 to the right of the pivot 63, 
whereupon the springs operate to straighten the toggle 
53, 55 and close the contacts with a snap action. 
There is an electromagnetic trip device 2; in each pole 

unit of the breaker. Only the trip device 21 in the center 
pole unit will be specifically described, it being under 
stood that the description applies to the trip device. 21 of 
all of the pole: units. The trip device 2; comprises a 
fixed angular magnet yoke 75 having a fixed core 77 
rigidly secured thereto about which is wound an energiz 
ing coil 79. Two projections 80 on each of the two oppo 
site sides of the yoke 75, engage in openings in two side 
plates 81, only one of which is seen in FIG. 2, to support 
the yoke 75 on the side plates 81. The side plates 81. 
are rigidly secured to the insulating base 1 in a suitable 
manner. The upper end of the fixed core 77 forms a pole 
piece '83. The lower end of the coil 79 is connected to 
a terminal 83 by a screw member 85. Flexible con 
ductors 87 are connected, at one end, to the terminal 83. 
and, at the other end, to the tail portion of the movable 
contact member 27. The upper end of the coil 79 is 
rigidly secured to the inner end of a conductor. 9, at 
the other end of which is amounted a terminal connector 
93. ... An armature, indicated generally at 95, is pivotally 
supported by means of projections 97 extending from 
opposite sides thereof, which projections engage in suit 
able openings in the side plates 81 to pivotally support 
the armature in the unit. The armature 95 is biased in 
a counterclockwise direction about its pivot 97 by means 
of a spring 105 which is attached, at one end, to a bent 
over portion 107 of the armature 95, and, at the other 
end, to a cross plate 69 that is rigidly supported be 
tween the side plates 81. 
An adjustable knob S5 having a flange A17 thereon, 

is Supported by a cross member 12 that is supported by 
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is slidably supported within a sleeve member 129. The 
sleeve member 129 is supported by a plate 13 that is 
Supported between the trip device side plates 81. The 
lower end of the pin 27 engages a member 133 that is 
welded or otherwise attached to the armature 95. The 
under surface S.26 of the cam 25 is shaped so that, upon 
rotation of the cam, the pin 327 is moved up or down 
depending on the direction of rotation. This movement 
of the pin 27, through the member 133 attached to the 
armature 95, moves the armature 95 about its pivot 97. 
varying the position of the armature relative to the mag 
net pole piece 83. 
The top of the knob 115 is provided with a pointer 137 

(FIG. 1) and the cover 13 is provided with index points, 
thereby providing a visual indication of the adjusted 
position of the armature member 95. Adjustment of 
the armature is effected by inserting a screwdriver in a 
slot 539, and rotating the screwdriver to bring the pointer 
137 (FIG. I.) to the desired position. This movement 
rotates the cam member 125 (FIG. 2) and varies the 
position of the armature member 95 in the manner pre 
viously described. 
The latching mechanism 20 (FIGS. 2 and 11), com 

prises a main latch member 41 pivoted on a pin 43 
that is rotatably supported in openings 45 (FIG. 4) in 
the side plates 34 and 35. The latch member 141 is 
biased by means of a torsion spring 45. (FIG. 11) in a 
clockwise or unlatching direction. The latch member 141 
has a latching portion 47 that engages and releasably 
restrains a latch tip 49 of the releasable member 57 
to hold the trip releasable member in the latched position. 
The latch tip 49 is turned in and faces generally in 
the direction toward the pivot 59 (FIG. 2) about which 
the releasable member 57 moves during a tripping opera 
tion. The latch member 141 is of the slip-off type and is 
Teleasably held in latching position by engagement of 
a shoulder portion 5 thereof with the periphery of a 
cylindrical trip bar 53 that is part of a trip structure 
indicated generally at 54. As will be hereinafter de 
scribed, the trip structure 54 is common to all of the 
pole units of the breaker. The trip bar 153 has a 
notch 155 (FIGS. 5 and 11) therein, the purpose of which 
will be hereinafter explained. The trip bar 153 extends 
through openings 156 (FIG. 4) in the supporting plates 
34 and 35, which plates rotatably support the trip struc 
ture 54 in the breaker. The trip bar 153 also extends 
through suitable openings in the barriers 14 (FIG. 1), 
and additional barrier members 156 cooperate with the 
trip bar 53 to close those openings. . . . 
The trip bar 153 (FIG. 5) has a knurled portion 

157 intermediate its ends, and knurled portions 158 at 
each of its opposite ends. A trip member 159 (FIGS. 2 
and 8-11) is brazed or otherwise attached to the knurled 
portion 157 of the trip bar 153. The trip member 159 
has an extension 60 (FIGS. 8-11) having an opening 
i6, therein through which an adjusting screw 63 (FIGS. 
1 and 11) is threaded. The trip member 159 and the 
trip bar 153 to which it is attached, are biased in a 
counterclockwise or latching direction by means of a 
torsion spring 265 (FIG. 11). 

In addition to the trip bar 53 and the trip member 
159, the trip structure 154 includes two trip members 
167 (FIGS. 6 and 7) or an insulating material such, for 
example, as polyamide (nylon). The members 167 have 
openings i68 therein that receive the knurled portions 

5 
158 at the opposite ends of the trip bar 53. The trip 
members 167 are press fitted to the trip bar 53. Each 
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of the trip members 167 has an arm 69 integral there 
with for engagement of a tail portion 70 (FIGS. 2 and 
11) of the member 133 that is attached to the armature 
95 in the particular outer pole unit (FIG. 1) in which 
the arm 69 is positioned. - - - 
. The trip bar 153 extends, as was previously described, 
through the openings 45 (FIG. 4) in the supporting 
brackets 34 and 35, and the insulating members i67 en 
gage the outer sides of the supporting plates adjacent 
the openings 145 thereby functioning as thrust bearings 
to prevent axial movement of the rod 153. For this 
reason, the insulating material forming the trip members 
167 comprises a material such, for example, as polyamide 
(nylon) that can slide against the surfaces of the metallic 
supporting plates 34 and 35 without much friction. 

position, a circuit extends, through each pole unit, from 
the terminal strip 91, through the coil 79, terminal 33, 
flexible shunts 87, movable contact arm 27, movable con 
tact 17, stationary contact 15, to the conducting strip 23. 
When an overload current above a predetermined value 
occurs in, for example, the center pole unit (FIG. 2) 

10 

.5 
When the circuit breaker 9 is in the closed circuit 

20 

of the breaker, the armature 95 is attracted to the pole 
piece 83 and it rotates counterclockwise about its pivot 
97. During this movement, the tail portion 70 of the 
member 133 that is attached to the armature 95, engages 
a part 173 of the trip member 159, rotating the trip 
member 159, and the trip bar 53 to which the trip 
member is secured, in a clockwise direction against the 
bias of the torsion spring 165 (FIG. 11). 
tip 49 of the releasable member 57, and the latch por 
tion 147 of the latch member 141 are to the left of the 
pivot 43 of the latch member 141; hence, the latch 
member 141 is biased in unlatching direction by a com 
ponent of the force exerted by the overcenter springs 
67 as well as by the torsion spring 45. When the trip 

The latch. 
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33 which is attached to the armature 95, engages the 
arm 69 (FIG. 1) in that pole unit rotating the trip 
member 167 and the trip bar 153 to which it is attached 
in a clockwise direction to effect release of the latch 14: 
and releasable member 57 in the same manner herein 
before described to thereby effect an opening operation 
of the circuit breaker. 
The compactly constructed trip structure 154, which 

includes the trip bar 53, and the trip members 59 
and 167, serves to latch the mechanism. 20. This trip 
structure 154, which is common to all of the pcle units, 
is also disposed to be actuated by means of the electro 
magnetic trip actuating device 2; in any of the pole units 
to effect automatic opening of the breaker. It is to 
be noted that the members 67 serve not only as trip 
members; but they insulate the ends of the metallic 
trip. bar 53, and they also serve as thrust bearings pre 
venting axial movement of the trip bar. 
The amount of latch engagement between the projec 

tion 151 of the latch member 41 and the periphery of 
the trip bar 153, can be varied by rotation of the ad 
justing screw 63 which is biased against the stationary 
'cross plate 189 by means of the torsion spring 65. This 
rotation moves the trip member 159, and the trip bar 
53 to which the trip member is attached, in either a 

clockwise or counterclockwise direction depending on the 
direction of rotation of the screw 63. Adjustment of 
the amount of latch engagement between the trip mem 
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bar 153, therefore, rotates in a clockwise direction, the 
projection 151 of the latch member 41 snaps into the 
notch 155 in the trip bar-153. This clockwise movement 
of the latch member 141 about its pivot 143, releases the 
member 57. When released, the member 57 rotates 
clockwise about its pivot. 59 (FIG. 2) under the influence 
of the overcenter springs 67, causing collapse of the toggle 

40 

53, 55, and opening movement of the switch arms 36 
for all of the pole units. During this movement, the 
handle 49 is moved, in a manner well known in the art, 
?to a tripped position intermediate the “off” and “on” 
positions, thereby giving a visual indication that a trip 
ping operation has occurred. w 

Before the contacts can be closed following an auto 
matic opening operation, it is necessary to reset and re 

... latch the mechanism. This is accomplished by moving 
the handle 49 counterclockwise from the intermediate 
“tripped” position to the extreme “off” position. Dur 
ing this movement, a projection 75 on the operating 
lever 41 engages a shoulder 77 on the releasable mem 

45 

ber 141 and the trip bar 153 is important because, if 
there is not enough latch engagement, the breaker will 
trip open accidentally under shock conditions. 
The above described invention provides an improved 

compactly constructed circuit breaker having a novel 
latching and tripping mechanism for effecting automatic 
opening of the breaker. 
While the invention has been disclosed in accordance 

with the provisions of the Patent Statutes, it is to be 
understood that various changes in the structural details 
and arrangement of parts thereof may be made without 
departing from some of the essential features of the 
invention. 
We claim as our invention: 
1. A circuit breaker having relatively movable contacts 

and means releasable to effect opening of said contacts, 
a latch mechanism comprising a latch member engaging 
and releasably restraining the releasable means, a trip 
structure separate from the latch member and latching the 
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ber 57 moving the releasable member 57 counterclock 
wise about its pivot 59. Near the end of this movement, 
the lower rounded portion of the latch point 149 of the 
releasable member 57, engages an outwardly extending 
arm 179 of the latch member 141 and moves this mem 
ber to the latching position. As soon as the projection 
151 of the latch member 141 clears, the corner of the 
notch 54 of the trip bar 53, the torsion spring 165 
restores the arm 159 and trip bar 153 to the latched 
position. The latch portion 147 is then in position en 
gaging the latch portion 149 of the releasable member 
57 so that the contacts can be closed in the previously 

- described manner by movement of the handle. 49 to 
the “on” position. . . . . . . . . . . 

When an overload current exists in one of the outer 
pole units energizing the electromagnetic trip device 21 
in that pole unit, the armature device. 95, 33, 170 in 
that pole unit is actuated in the same manner previously 
described, whereupon the tail portion 170 of the member 

latch member in latching position, electromagnetic trip 
means comprising a magnetic member, an armature stric 
ture operable upon sufficient energization of the electro 
magnetic trip means to engage and move the trip struc 
ture to effect release of the latch member, and means for 
adjusting the amount of latch engagement between the 
Separate trip structure and the latch member. 

2. A circuit breaker having relatively movable con 
tacts and means releasable to effect opening of the con 
tacts, a latch mechanism comprising a latch member en 
gaging and releasably restraining the releasable means, 
a trip structure comprising a generally cylindrical trip 

60. 
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bar having its periphery engaging and releasably restrain 
ing the latch member, a trip member connected to the trip 
bar, electromagnetic trip means comprising a magnetic 
member, an armature device operable upon sufficient en 
ergization of the electromagnetic trip means to engage 
the trip member to effect movement of the trip bar to 
release the latch member, and means for varying the posi 
tion of the trip member to thereby vary the position of the 
trip bar to adjust the amount of latch engagement be 
tween the trip bar and the trip member. 

3. A multi-pole circuit breaker having relatively mov 
able contacts in each pole unit, an operating mechanism 
releasable to effect automatic opening of the contacts in 
all of Said pole units, a latch mechanism comprising a 

75 
latch member releasable to release the operating mecha 
nism, a trip structure common to all of the pole units 
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comprising a generally cylindrical trip bar having its pe. 
riphery engaging and releasably restraining the latch 
member, a trip member for each pole unit, said trip mem 
bers being secured to the trip bar, electromagnetic trip 
means in each pole unit comprising a magnetic member 
and an armature device, upon sufficient energization of 
the electromagnetic trip means in any of the pole units 
the armature device in that pole unit moving to engage 
the trip member for that pole unit to move the common 
trip structure, to effect release of the latch member, and 
means for adjusting the amount of latch engagement be 
tween the common trip bar and the latch member. 

4. A circuit breaker comprising, in combination, an 
insulating housing, three pole units disposed side-by-side 
within the housing, each of the pole units comprising 
relatively movable contacts, two spaced supporting plates, 
an operating mechanism supported by the supporting 
plates and releasable to effect opening of the contacts in 
all of the pole units, a metallic trip bar extending through 
the supporting plates, the trip bar being rotatable to effect 
release of the operating mechanism, a trip member sup 
ported on the trip bar and associated with the center 
pole unit, an insulating trip member disposed on each 
of the opposite ends of the trip bar, each of said insulating 
trip members being associated with a different one of the 
two outer pole units, the 'insulating trip members engag 
ing the supporting plates to prevent axial movement of 
the trip bar, and means in each of the three pole units 
operable upon the occurrence of an overload current 
above a predetermined value in the associated pole unit 
to actuate the trip member associated with the overloaded 
pole unit to rotate the trip bar to effect release of the 
operating mechanism. . 

5. A circuit breaker comprising an insulating housing, 
three pole units disposed side-by-side within the housing, 
relatively movable contacts in each of the pole units, 
two spaced supporting plates, an operating mechanism re 

O 
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3. 
bar, means in each of the three pole units operable upon 
the occurrence of certain abnormal current conditions in 
the associated pole unit to engage the trip member for 
that pole unit to rotate the trip bar to effect release of 
the operating mechanism, and means for adjusting the 
amount of latch engagement between the trip bar and 
the latch member. - 

7. A circuit breaker comprising an insulating housing, 
three pole units disposed side-by-side within the housing, 
relatively movable contacts in each of the pole units, two 
Spaced Supporting plates disposed in the center pole unit, 
an operating mechanism in the center pole unit releasable 
to effect opening of the contacts in all of the pole units, 
a latch mechanism in the center pole unit comprising a 
latch member releasable to release the operating mecha 
inism, a trip structure comprising a cylindrical trip bar sep 
arate from the latch mechanism and having its periphery 
engaging and releasably restraining the latch member, the 
trip bar being rotatably supported by the supporting plates, 
a trip member supported on the trip bar and disposed with 
in the center pole unit, an insulating trip member disposed 
on each of the outer ends of the trip bar, each of the in 
Sulating trip members being associated with a different one 

25 
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leasable to effect opening of the contacts in all of the pole. 
units, a latch mechanism comprising a latch member 
latching the operating mechanism and operable to release 
the operating mechanism, a trip structure comprising a 
cylindrical trip bar having its periphery engaging and re 
leasably restraining the latch member, the trip bar being 
rotatably supported by the Supporting plates, a trip mem 
ber supported on the trip bar and disposed within the 
center pole unit, an insulating trip member disposed on 
each of the outer ends of the trip bar, each of the insulat 
ing trip members being associated with a different one of 
the two outer pole units, the insulating trip members en 
gaging the outer sides of the two spaced supporting plates 
to prevent axial movement of the trip bar, means in each 
of the three pole units operable upon the occurrence of 
certain abnormal current conditions in the associated 
pole unit to engage the trip member associated with the 
overloaded pole unit to rotate the trip bar to effect release 
of the operating mechanism. 

6. A circuit breaker comprising an insulating housing, 
three pole units disposed side-by-side within the housing, 
relatively movable contacts in each of the pole units, two 
spaced supporting plates disposed in the center pole unit, 
an operating mechanism in the center pole unit releasable 
to effect opening of the contacts in all of the pole units, 
a latch mechanism in the center pole unit comprising a 
latch member operable to release the operating mecha 
nism, a trip structure comprising a cylindrical trip bar 
separate from the latch member and having its periphery 
engaging and releasably restraining the latch member, the 
trip bar being rotatably supported by the Supporting 
plates, a trip member supported on the trip bar and asso 
ciated with the center pole unit, an insulating trip mem." 
ber disposed on each of the outer ends of the trip bar, 
each of the insulating trip members being associated with 
a different one of the two outer pole units, the insulating 
trip members engaging the outer sides of the two spaced 
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of the two outer pole units, the insulating trip members 
engaging the outer sides of the two spaced supporting 
plates to prevent axial movement of the trip bar, electro 
magnetic trip means in each of the three pole units com 
prising a magnetic menaber and an armature operable 
upon sufficient energization of the electromagnetic trip 
means in the associated pole unit to engage the trip mem 
ber associated with the overloaded pole unit to rotate the 
trip bar to effect release of the latch member to thereby 
release the operating mechanism. 

8. A multi-pole circuit breaker having relatively mov 
able contacts in each pole unit, a single operating mecha 
mism comprising a releasable member pivotally supported 
and having a latch part, said releasable member being 
releasable to effect automatic, opening of all of said con 
tacts, a latch mechanism comprising a latch member en 
gaging said latch part to latch said releasable member, a 
trip structure comprising a common trip bar releasably 
restraining said latch member, said trip bar extending trans 
versely in said circuit breaker on a first side of said latch 
part, a trip member for each pole unit and secured to the 
common trip bar, electro-magnetic trip means in each pole 
unit positioned relative to the length of said circuit breaker. 
on a side of said latch part that is opposite said first side, 
each of said electro-magnetic trip means comprising a 
magnetic member and an armature device, upon sufficient 
energization of the electro-magnetic trip means in any of 
the pole units the armature device in that pole unit moving 
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to engage the trip member for that pole unit to move the 
trip structure to effect release of the latch member to 
thereby effect release of the releasable member. S. 

9. A multi-pole circuit breaker having relatively mov 
able contacts in each pole unit, a single operating mecha 
nism comprising a pivotally supported releasable member 
releasable to effect automatic opening of all of said con 
tacts, said releasable member having a latch part, a latch 
mechanism comprising a latch member engaging said latch 
part to latch said releasable member, a trip structure com 
prising a cylindrical common trip bar having its periphery: 
engaging and releasably restraining the latch member, 
said trip bar being positioned between the latch part and 
the pivot of said releasable member, a trip member for 
each pole unit and secured to the common trip bar, elec 
tro-magnetic trip, means in each pole unit comprising a 
magnetic member, each of said electro-magnetic trip means 
comprising an armature pivotally supported intermediate 
its ends, upon sufficient, energization of the electro-mag. 
netic trip means in any of the pole units one end of the 
associated armature being attracted to the associated mag 
netic member to pivot the armature whereupon the other 

supporting plates to prevent axial movement of the trip 75 end thereof moves to engage the trip meinber in the as 
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sociated pole unit to move the trip structure to effect 2,811,607 Dorfman et al. ----------- Oct. 29, 1957 
release of the latch member to thereby effect release of the 2,824,191 Christensen ------------- Feb. 18, 1958 
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