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United States Patent 0 

3,207 ,880 
INDEPENDENTLY MOUNTED CIRCUIT BREAKER 
AND OPERATING HANDLE WITH DRIVING 
CONNECTION THEREBETWEEN SELF-COMPEN 
SATING FOR MISALIGNMENT 

Earl F. Mekelburg, Wauwatosa, Wis., assignor to Square 
D Company, Park Ridge, 111., a corporation of Michigan 

Filed Jan. 14, 1963, Ser. No. 251,141 
7 Claims. (Cl. 200-172) 

This invention relates to a circuit breaker actuating 
mechanism and particularly to an operating connection 
between an operating handle mounted on the front Wall 
margin of a circuit breaker enclosure and the circuit 
breaker within the enclosure. 
For purposes of illustration, the invention is described 

herein as applied to a circuit breaker and enclosure com 
bination of the type disclosed in US. Letters Patent No. 
3,059,072, of E. F. Mekelburg et al., issued October 16, 
1962, and entitled, Dust Proof Switch Enclosure With 
Switch and Door Interlock. 
As disclosed in the above identi?ed patent, the en 

closure is in the form of a metal cabinet including a rear 
Wall and a front wall which is generally a relatively nar 
row peripheral ?ange de?ning the front opening afford 
ing access to the interior of the enclosure. The open 
ing is closed by a hinged door. The control handle for 
the breaker is mounted on the forward face of the ?ange. 
The train of motion transmitting devices interconnecting 
the handle and circuit breaker are mounted in the cabi 
net on the side wall adjacent the handle so that their 
proper interrelations and alignments are readily effected 
during mounting. On the other hand, the breaker is gen 
erally mounted on the rear wall of the enclosure in spaced 
relation to the side wall, by means of screws or bolts 
extending through apertures in the rear wall. 

Heretofore, during mounting of the breaker onthe 
rear wall, care and skill had to be exercised in position 
ing the apertures and installing the breaker so as to assure 
positioning ‘of the breaker accurately in optimum openat 
ing position on the rear wall ‘for assuming proper align 
ment and connection of the devices with the control han 
dle, as otherwise binding ‘and Wear of the devices and 
erratic operation would occur. 

In accordance with the present invention, the train of 
motion transmitting devices which interconnect the han 
dle and breaker is arranged with some of the devices 
mounted directly on the circuit breaker itself, so that 
they are always in proper cooperative relation to the 
breaker. The remaining devices proximate to the operat 
ing handle are mounted separately on the side wall of 
the enclosure behind the ?ange. The devices are so ar 
ranged that limited mispositioning of the breaker from 
its optimum position on the rear wall and resultant lim 
ited misalignment of the interconnected devices does not 
cause binding or adversely affect the operation of the 
circuit breaker by the operating handle on the exterior 
of the enclosure. This feature greatly facilitates the 
mounting of the circuit breaker in the cabinet, both in 
original manufacture and in servicing, reduces cost of 
manufacture as compared to the prior types above de 
scribed. 
More speci?cally, in the present invention the wall 

mounted devices of the transmission train and the break 
er mounted devices thereof, are interconnected by an 
operating rod which has limited, ?oating, self-adjusting 
connections with the output end of the wall mounted de 
vices of the train and also with the input end of the 
breaker mounted devices of the train, thus providing self 
adjustment for compensating for limited mispositioning 
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of the breaker relative to its preselected optimum operat 
ing position on the rear wall. 

Various objects and advantages of the invention will 
become apparent from the following description wherein 
reference is made to the drawings, in which: 
FIG. 1 is a front elevation of a dust proof circuit 

breaker enclosure with the door open to show the breaker 
therein, the operating handle on the enclosure being in 
the off position; 
FIG. 2 is an enlarged fragmentary front elevation of 

a portion of the enclosure and circuit breaker showing 
in greater detail the connection between the operating 
handle and circuit breaker; 
FIG. 3 is a fragmentary right side elevation of the 

structure illustrated in FIG. 2, and is taken on line 3—3 
of FIG. 2; 

FIG. 4 is a fragmentary left side elevation of the struc 
ture illustrated in FIG. 2, and is taken on line 4—4 there 
of; 

FIG. 5 is a fragmentary bottom plan view of the struc 
ture illustrated in FIG. 4, viewed from line 5—5 of 
FIG. 4; 

FIG. 6 is a fragmentary top plan view of the struc 
ture of FIG. 7 showing the wall mounted devices of the 
train interconnecting the ?ange mounted operating han 
dle and the circuit breaker operating rod, as viewed from 
the line 6—6 of FIG. 2; and 

FIG. 7 is a left end elevation of the structure illustrated 
in FIG. 6, showing the supporting plate therefor, as viewed 
from line 7—7 in FIG. 2. 

Referring to the drawings, and as more fully described 
in the above identi?ed patent, the enclosure comprises a 
metal cabinet, indicated generally at 1, which has a rear 
wall 2 on which the circuit breaker is to be mounted, 
side walls 3, :a conventional top wall 4 and bottom wall 
5, and a marginal front Wall 7. The front Wall 7 is in 
the form of a peripheral ?ange de?ning an opening 8 
affording access to the interior of the cabinet. The open 
ing 8 may be closed by a suitable hinge mounted door 
9 swingable about a vertical axis to open and closed 
positions. The door 9 carries suitable latching devices 13, 
operated by a handle 14, by which it can be secured 
?rmly in closed position. 

Various defeater mechanisms, not shown but disclosed 
in the above entitled patent, may be provided and must 
be operated to permit opening of the door when the cir 
cuit breaker is closed. 
A circuit breaker operator or operating handle 15 is 

pivotally supported by pivot 16, which is mounted in a 
suitable housing 17 on the forward face of the wall 7, for 
swinging about the pivot axis to On and Off positions, 
selectively. The handle 15 is shown in FIG. 1 in .a down 
position which is in the Off or open position of the circuit 
breaker. In the raised position of the handle, the circuit 
breaker is closed. 
The structure thus far described is disclosed in the above 

entitled patent. 
The present invention is concerned principally with a 

motion transmitting train of devices drivingly connecting 
the self included operating lever of the breaker and the 
handle 15 on the front wall margin of the enclosure. 
The breaker, indicated at 20, is secured to a panel 21 

which, in turn, is secured by suitable screws 22, or the 
like, to the rear wall 2 of the enclosure 1. 
The circuit breaker 20 is a conventional one manu 

factured for general use in this and other types of installa~ 
tions and is well known in the art. The breaker has sta 
tionary and movable contacts, not shown, and a self 
included operating button or breaker lever 23 which 
swings about a horizontal axis to a lower position in which 
it moves the movable contacts to open position and to an 
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upper position in which it moves the movable contacts 
to closed position. Other types of circuit breakers may 
be used, if desired, for this purpose. 
As disclosed in the Mekelburg patent, a link 25 is pivot— 

ally connected atone end to the operating handle 15 by 
a pivot 26 which is eccentric to the pivot 16 of the handle. 
Consequently, upon swinging the handle 15 upwardly, the 
link 25 is moved inwardly and slightly upwardly relative 
to the cabinet. The link 25 has an enlarged inner end 
portion 27 to which a complementary link 28 is connected. 
In the form illustrated, this is accomplished by providing 
a pair of passages through the portion 27 and by providing 
on the link 28, a pair of ears 29 which are received 
‘through the passages and held in place by a suitable cotter 
pin 30. 

Connected to the opposite end of the lever 28 by a 
pivot 32 is a rocker 33. The rocker 33 preferably is in 
the form of two spaced yoke arms 33a and 33b which are 
secured in proper spaced relation to each other by suitable 
rivets 34. The rocker 33, in turn, is pivotally connected 
-by pivot 35 to a supporting plate 36, being held in spaced 
relation therefrom by a suitable spacing washer 37. The 
plate 36 is supported in parallel relation to the side wall 3 
adjacent the operating handle 15. The plate'36 is pro 
vided with a ?ange 39 which is normal to the plane of 
the plate, is juxtaposed against the rear face of the ?ange 
7, and is secured to the ?ange by suitable bolts 3%. The 
ends of the yoke arms 33a and 33b at the opposite side 
of the pivot 35 from the operating lever 15 support inner 
end portions 40 and 41, respectively, which are bent at 
right angles to the plane of the plate 36 so as to project 
inwardly transversely of the enclosure in parallel spaced 
face to face relation to each other. The portions 40 and 
‘41 are provided with slots 42 and 43, respectively, which 
are elongated at right angles to the plane of the plate 36, 
which is lengthwise of the portions 40 and 41. 
A dead center tension spring 45 is connected at its 

upper end to the link 28 at the point of connection of 
the link with the link 25. At its lower end, the spring 45 
is connected to the plate 36. The spring is arranged to 
cause the link 28 to operate with a snap action in the 
direction in which it is being moved by the operating 
handle 15 after it passes the dead center position, all in a 
well known manner. 

In order to operate the self included breaker lever 23, 
a lever operating element is provided. In the form illus 
trated, the element comprises a suitable vertically mov 
able slide 50. This slide is arranged to move to and fro 
in a generally upright path. It comprises preferably a 
piece of sheet metal having a lever engaging ?ange 51 with 
an opening 52 therein adapted to accommodate the lever 
23 with operating clearance so that, as the slide is moved 
upwardly, it swings the lever 23 to the On position of the 
circuit breaker and when it is moved downwardly, it 
swings the lever to the Off position. The slide 50 has a 
guide portion 53, integral with the ?ange, and extending 
forwardly and rearwardly of the back wall of the casing. 

In order to support the guide portion 53, and hence the 
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entire guide 50, for lineal movement vertically, a suitable i , 
supporting bracket 55 is mounted directly on the circuit 
breaker. This bracket comprises a lower portion 56 
which is secured in juxtaposition to the front wall of the 
circuit breaker by suitable screws 57. The support in 
cludes a horizontal forwardly extending ?ange portion 58 
and a vertical ?ange portion 59 extending edgewise in a 
direction forwardly of the enclosure. 

In order to support the guide portion 53 for vertical 
lineal movement in a ?xed path, the portion 58 is pro 
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vided with a cut-out 60 providing two arms 61, between “ 
which the guide portion 53 is accommodated. The arms 
have coplanar slots 65 which engage the forward and 
rearward vertical margins of the guide portion 53 and 
slidably support it for vertical movement. The ?ange por 
tion 59, in turn, carries a suitable guide rivet or pin 66 ' 
which is received through a slot 67 in the guide portion 53, 

70 

4 
slot 67 being elongated vertically so that the guide pin 66 
and arms 61 constrain the slide to move in a lineal vertical 
path with the portion 51 parallel to the front face of the 
circuit breaker. 

In order to actuate the slide 50, and thereby the circuit 
breaker lever 23, a suitable bail arm or operated rod 70 
is provided. The rod 70 is bent at one end to provide an 
input lever 71 which is received in both slots 42 and 43 
of the arm end portions 40 and 41 of the rocker 33. Since 
these slots are elongated in a direction toward and away , 
from the plate 36, it is apparent that mispositioning of 
the circuit breaker in a horizontal direction transversely 
of the back wall toward or away from the side wall limited 
amounts is compensated for by movement of the lever 71 
endwise of the slots 42 and 43. Also the lever 71 can 
move in directions endwise of its axis in the slots and 
thus compensate for limited misalignment in these direc 
tions. The connection between the lever 71 and rocker 33, 
therefore, is somewhat ?oating for limited self adjustment 
relative to the rocker 33. 
The rod 70 has a reversely curved portion 72 at its 

opposite end. This portion has a free end which is re 
ceived through a suitable elongated slot 73 in the lower 
portion of the guide portion 53. The slot 73 extends end 
wise horizontally forwardly and rearwardly of the cabinet 
in a plane parallel to the plane 36. This arrangement 
provides connector means between the rod 70 and the 
slide 50. 
As a result, slight forward or rearward mispositioning 

of the circuit breaker in a horizontal plane is compensated 
by the corresponding movement of the free end of the 
portions 72 in the aperture 73. Slight vertical misposi 
tioning is compensated for by a negligible rotation of the 
portion 72 about the axis of the rod, accompanied by 
negligible creepage of the slide 50 along its path. 
The free end of the rod portion 72 is the motion output 

end of the rod and hence its driving end, as distinguished 
from the portion 71 which is the driven end of the rod 
and, in effect, the motion input end of the breaker mount 
ed elements of the train of motion transmission devices 
The vertical ?ange portion 59 of the bracket is provided 

with hearing 74 in the form of an aperture through 
which the rod 70 extends. The rod is mounted in the 
bearing 74 for oscillation about the axis of the rod and 
for tilting movement about an axis transverse to the rod 
axis. However, for stability, it is desirable to have an 
other bearing on the rod 70 and for this purpose the 
bracket is provided with the upright ?ange 80 which, as 
best illustrated in FIG. 3, extends edgewise forwardly 
and rearwardly of the cabinet. To lightly support the 
rod 70 adjacent to the wall 3 while permitting it to move 
or ?oat slightly radially of its axis in all directions, the 
?ange 80 is provided with a bearing 81 in the form of an 
enlarged slot. Preferably the ?ange has a ?nger 82 which 
is disposed in the slot and extends toward the rear of the 
slot. It also has two ?ngers 83 at the rear of the slot. 
The ?ngers 82 and 83 are so spaced that the rod portion 
disposed therebetween can rotate freely relative to the 
?ange and can be moved a limited distance in any direc 
tion radially of the rod axis. Thus if pressure is exerted 
on the rod transversely of its axis, the rod can tilt and 
that portion in the slot will strike either of the walls of the 
slot or one of the ?ngers so that its movement is limited 
and it is constrained to approximately coaxial relation to 
the aperture 74. This provides another mounting afford 
ing limited ?oating self-adjusting movement which can 
help compensate for mispositioning of the breaker on the 
back wall, including tilted positions of the breaker in the 
plane of the back wall and forwardly and rearwardly 
therefrom. 

It is to be noted that the portion 51 of the slide extends 
considerably above the operating lever 23 in the Off posi 
tion of the lever. This is so that slide 50 cannot be in 
stalled if the outer operating handle is in the Off position 
while the breaker lever 23 is in the On position. If de 



5 
sired, a similar extension may be put on the bottom of 
the portion 51 so that the slide cannot be installed if the 
handle is in the On position while the lever 23 is in the 
On position. 

. The arrangement of the slot 73 and loose journalling 
of the rod in the bearings 74 and 81 and connection of the 
lever 71 in the rocker 33 permit the rod 70 to adjust itself 
readily for slight mispositioning of the circuit breaker 
relative to the back wall forwardly, rearwa'rdly and verti 
cally, and due to tilting. 

Thus, a train of driving devices is provided for con 
necting the handle 15 to breaker lever 23, this train in 
cluding the link 25 and lever 33 mounted directly on the 
side wall, and the rod 70 and slide 50 mounted directly 
on the breaker. 

Accordingly, there is provided an economical and semi 
?oating, self-aligning connection between the operating 
handle on the front margin of the enclosure and the self 
included operating lever of the circuit breaker itself, and 
compensation for slight misalignment is provided in all 
directions or in tilted positions of the circuit breaker. 
The circuit breaker may be of the well known type 

which is trip free so‘ that, should an overload occur, the 
breaker will trip even though its actuating handle does 
not move and the handle 15 on the ?ange mounted is in 
the On position. In such case, the circuit breaker is reset 
by merely moving the operating handle 15 to Oif position. 
Having thus described my invention, I claim: 
1. A circuit breaker and breaker actuating mechanism 

comprising a cabinet having a front wall and a rear wall, 
an operating handle pivotally mounted on the front wall 
for swinging to On and Olf positions, respectively, a cir 
cuit breaker mounted on the rear wall and including a 
breaker lever movable to On and Off positions, respec 
tively, to close and open the breaker, respectively, a 
bracket mounted on the breaker, a slide mounted on the 
bracket for movement in opposite directions along a pre 
determined path and connected to the breaker lever for 
moving the breaker lever to said On and Off positions, re 
spectively, an operating rod, bearing means on, and in 
?xed position relative to, the bracket and supporting the 
rod for limited tilting movement of the rod transversely 
of the rod axis and for oscillation of the rod about the 
rod axis in all tilted positions of the rod, ?rst connector 
means on, and oscillatable with, the rod and eccentric to, 
and spaced from, the rod axis, means connecting the ?rst 
connector means to the slide for concurrent movement 
with the slide along said path and for rotation relative to 
the slide about an olfset axis parallel to the rod axis, a 
rocker member rockable about a rock axis parallel to the 
rod axis, means drivingly connecting the handle and 
rocker member, second connector means on the rodand 
eccentric to the rock axis, and means connecting the sec 
ond connector means and rocker member for oscillating 
the rod about its axis by the rocker member, for rocking 
movements of the rod transversely of its axis and for lim 
ited ?oating movement of the rod relative to the rocker 
member endwise of the rod, and at least one of said con 
nector means being connected to its associated member 
for limited ?oating lineal movement relative thereto. 

2. The structure according to claim 1 wherein said 
bearing on the bracket means comprises a ?rst bearing 
engaging one portion of the rod and supporting the rod 
for tilting movement while constraining said portion of 
the rod from bodily movement transversely of the rod 
axis, a second bearing on the bracket and aligned with, 
and spaced endwise of the rod from, the ?rst bearing, 
and said second bearing supporting the rod at a second 
portion, spaced from the ?rst bearing, for rotation about 
the rod axis and for limited movement of said second por 
tion in directions transversely of the rod axis occasioned 
by tilting of the rod in the ?rst bearing. 

3. In combination a cabinet having a rear wall, a side 
wall normal thereto, and a front wall margin in forwardly 
spaced alignment with a lateral margin of the rear wall, 
a circuit breaker mounted in ?xed position on the rear 
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wall in spaced relation to the side wall, said breaker in 
cluding a breaker rock lever rockable about an axis paral 
lel to the rear wall to On and Off positions, a slide 
mounted on the breaker for movement to and fro along 
a predetermined lineal path and connected to the breaker 
rock lever for operating the breaker rock lever, an oper~ 
ating handle mounted on said front wall margin for swing 
ing about a ?xed axis, parallel to the rocking axis of the 
rock lever, to Open and Closed positions, a mounting 
plate mounted within the cabinet adjacent the side wall, 
a rocker member mounted adjacent the plate for rocking 
about an axis parallel to said ?xed axis, means drivingly 
connecting the handle and rocker member for rocking 
the rocker member by said swinging of the handle, an 
operating rod mounted on the breaker for limited tilting 
movement of the rod transversely of the rod axis and for 
oscillation about the rod axis in all tilted positions, ?rst 
connector means connecting the rod to the slide for driv 
ing the slide by oscillation of the rod about its axis in 
all of said tilted positions of the rod, second connector 
means connecting the rod to the rocker member for oscil 
lating the rod about its axis by the rocker member in all 
of said tilted positions of the rod, and one of said con 
nector means being connected to its associated member 
for limited movement relative thereto endwise of the rod. 

4. A circuit breaker and breaker actuating mechanism 
comprising a cabinet, an operating handle pivotally 
mounted on the cabinet for swinging to On and Off po 
sitions, respectively, about a predetermined axis, a cir 
cuit breaker on the cabinet and including a breaker lever 
movable to On and Off positions, respectively, to close 
and open the breaker, respectively, a bracket on the 
breaker, an operating slide slidably mounted on the 
bracket for movement in opposite directions along a pre 
determined path and connected to the lever'for moving 
the lever to said On and Off positions, respectively, an 
operating rod, bearing means on the bracket supporting 
the rod with its axis generally parallel to said prede 
termined axis and for limited tilting of the rod trans 
versely of the rod axis and for oscillation of the rod about 
the rod axis in all tilted positions of the rod, ?rst and 
second arms on, and extending laterally from, the rod 
and spaced axially from the rod from each other, said 
slide having a connecting portion spaced from said rod 
axis, said ?rst arm having a connecting portion eccentric 
to the rod and connected to the connecting portion of the 
slide for movement therewith along said path, for rota 
tion relative thereto, for limited movement relative to 
the slide endwise of the rod, and for limited tilting move 
ment, relative to the slide, in a direction transversely of 
the rod axis, a rocker member mounted on the cabinet 
independently of the breaker and in spaced relation to 
the breaker, for rocking about a rock axis parallel to said 
predetermined axis and having a connecting portion ec 
centric to the rock axis of the rocker member, said second 
arm having a connecting portion eccentric to the rod axis 
and connected to said connecting portion of the rocker 
member for movement therewith about said rock axis, 
and for concurrent movement relative thereto endwise 
of the rod and endwise of the second arm. 

5. The structure according to claim 4 wherein the con 
necting portion on the slide has an elongated slot which, 
endwise, extends transversely of the rod axis and of said 
path, and said connecting portion of the ?rst arm is ac 
commodated in the slot for said movements relative to 
said connecting portion on the slide. 

6. The structure according to claim 4 wherein said 
second connecting portion of the rocker member has an 
elongated slot which, endwise, extends generally endwise 
of the rod, and said connecting portion of the second arm 
is accommodated in the slot for said movements with, and 
relative to, said connecting portion on the rocker member. 

7. The structure according to claim 4 wherein the con 
necting portion of the slide has an elongated slot which, 
endwise, extends transversely of the rod axis and of said 
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