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I 

LATCH'MECHANISM FOR TOGGLE ACTUATED 
‘ CIRCUIT BREAKER 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to a new and improved circuit 

breaker. ' 

2. Description of the Prior Art . 
Although a very wide variety of circuit breakers are 

known in the prior art and do function in generally sat 
isfactory manner, it may be understood that many of 
the same do display not insigni?cant operational diffi 
culties and/or are inordinately expensive to manufac 
ture. More speci?cally, the housings of many of the cir 
cuit breakers of the prior art are subject to tracking in 
the face of internal arcing with resultant substantial re 
duction in the operational life thereof. Efforts to allevi 
ate this tracking problem in the breakers of the prior 
art include the coating or the layering of the housing 
interior with a material which will not track with resul 
tant signi?cant increase in the cost of the breaker. In 
many of the other circuit breakers of the prior art, the 
changes in dimensions of the breaker housing which 
may result, for example, from post-moulding shrinkage 
and warpage of the plastic material of the breaker 
housing, affect the operating components of the 
breaker with resultant negative and disadvantageous 
effect upon the calibration and operating characteris 
tics of the breaker. In like manner, the calibration of 
many of the circuit breakers of the prior art is seriously 
affected by their utilization in a high vibrational stress 
operational environment. 
Other signi?cant shortcomings of the prior art circuit 

breakers include undue complexity in design and 
method of assembly, with resultant increase in cost. 

OBJECTS OF TIfIE INVENTION 
It is, accordingly, an object of this invention to pro 

vide a new and'improved circuit breaker which displays 
particularly precise and reliable operational character 
istics. 
Another object of the invention is the provision of a 

circuit breaker as above which may be precisely cali 
brated. . 

Another object of this invention is the provision of a 
circuit breaker as above which is substantially resistant 
to tracking. 
A further object of this invention is the provision of 

a circuit breaker as above which is of relatively simple 
and straight-forward design and method of assembly, 
and which requires only the use of readily available 
components of proven dependability in the manufac 
ture thereof, to thus provide for relatively low breaker 
cost and insure long periods of satisfactory mainte~ 
nance-free operation thereof. ’ 

SUMMARY OF THE INVENTION 

New and improved circuit breaker means are pro 
vided and comprise a housing of substantially non 
tracking material having a cavity formed therein. A 
latch arm is pivotally mounted at one extremity thereof 
in said housing and extends for latching at the other ex 
tremity thereof into a latching notch provided therefor 
in a latch member. Locating means are provided on 
said housing and locate said latch arm relative to said 
latch member at a location on the former relatively 
closely spaced from said other extremity to thereby re 
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duce the effects of housing instability on the latching 
function. A contact arm is pivotally mounted on a pivot 
provided therefor on said latch arm, and a manually op 
erable member is pivotally mounted on said housing 
and includes a handle which projects from the latter for 
the manual operation thereof. An over-toggle spring is 
pivotally mounted from said manually operable mem 
ber and said contact arm and is operable, upon unlatch 
ing of said latch arm in response to an overload or short 
circuit condition in the breaker-protected line, to piv 
otally move said contact arm to open the circuit 
breaker contacts. Manual movement of said manually 
operable member, with said latch arm in the latch posi 
tion thereof, is also effective in conjunction with the ef 
fect of said spring to move said contact arm to open the 
circuit breaker for servicing of the line or the like. A 
calibration screw is provided and is readily adjustable 
from without said housing to calibrate the unlatching of 
the latch arm, and the mounting means for said calibra 
tion screw include vibration-resistant means to inhibit 
the unwanted loosening of said screw under the effects 
of a high vibrational stress operational environment of 
the circuit breaker. Assembly of the circuit breaker is 
facilitated and rendered relatively inexpensive by the 
fact that all of the operating components thereof lie 
substantially ?at in the housing cavity whereby no spe 
cial ?xtures of the like are required for such assembly. 

DESCRIPTION OF THE DRAWINGS 
The above and other objects andsigni?cant advan 

tages of the invention are believed made clear by the 
following detailed description thereof taken in con 
junction with the accompanying drawings wherein: 

FIG. 1 is a side elevational view of the circuit breaker 
with the housing cover plate removed and the circuit 
breaker in the closed position thereof; ' 
FIG. 2 is a side elevational view in the nature of FIG. 

1 showing the circuit breaker in the automatically 
tripped position thereof; 
FIG. 3 is a side elevational view in the nature of 

FIGS. 1 and 2 showing the circuit breaker in the manu 
ally tripped or open position thereof; 
FIG. 4 is a cross-sectional view taken along line 4—4 

in FIG. 1; and 
FIG. 5 is a cross-sectional view taken along line 5-5 

in FIG. 1. 

DETAILED DESCRIPTION OF THE INVENTION 

Referring now to the drawings, a circuit breaker con 
structed and operative in accordance with the teach 
ings of this invention is indicated generally at 10 and 
comprises a housing 12 which is in turn constituted by 
an appropriately formed housing body 14 and a mating, 
appropriately formed cover plate 16 which ?ts tightly 
thereover and is secured to said housing body by rivets 
18 extending therebetween. When assembled, the 
housing body 14 and cover plate 16 de?ne an interior 
chamber 17 therebetween in conventional manner. 
The housing body 14 and cover plate 16 are preferably 
made of a suitably electrically insulative and relatively 
inexpensive material in the nature of urea formalde 
hyde which, although not exceptionally stable dimen 
sionally, decomposes ablatively and thus offers very 
substantial, if not total, resistance to tracking (the for 
mation of an electrically conductive path by carboniza 
tion in the presence of an arc with resultant unaccept 
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able provision of a current flow path within the circuit 
breaker housing) to very signi?cant advantage as 
should be obviousv to those skilled in this art. 
The housing body 14 comprises a pivot pin 20 

moulded therein which extends intothe chamber 17. A 
manually operable member 22 is pivotally mounted on 
the pin 20 and includes a generally arcuate, breaker op 
erating portion 24 which is disposed as shown within‘ 
said chamber, and an integral, manually operable han 
dle 26 which extends therefrom to without the housing 
12. The manually operable member 22 is preferably 
made from the same electrically insulative material as 
the housing 12,. and is manually pivotally movable 
through manual actuation of the handle 12 from the 
FIG. 1 portion thereof wherein the circuit breaker 10 
is closed to the H6. 3 portion thereof wherein the 
breaker is in the manually open position thereof. In ad 
dition, and as discussed in greater detail hereinbelow, 
the member 22 is automatically pivotally movable upon 
overload tripping of the circuit breaker 10 from the , 
FIG. 1 position thereof to the FIG. 2 position thereof 
wherein the breaker is in the automatically tripped, 
open position thereof. ' 
A generally cylindrical, stepped boss 30 is moulded 

into the housing body 14 and extends as shown into 
chamber 17. A latch arm 32, which is preferably made‘ 
of steel and which is formed from a ‘single appropriately 
con?gured strip which is bent over to provide the 
spaced, double-wall construction as most-clearly de 
picted in FIG. 5, is disposed as shown in the cavity 17 
with one extremity thereof being pivotally connected to 
the boss 30 by th extension of the latter through a 
slightly oversized aperture 34 formed in said latch am. 
The other extremity of the latch arm 32 terminates as 
shown in a generally triangular latch portion 36, and an 
adjacent notch 38 which, through cooperative associa 
tion with a housing body-moulded. stop 40, functions to 
determine the point vat which the latch arm 32 is 
latched, again as discussed in greater detail hereinbe 
low.,Clearance for pivotal movement of the latch arm 
32 about boss 30 is provided in part by a housing body 
moulded spacer rib 42 which spaces the former from 
the housing body.‘ A stop for counter clockwise pivotal 
movement of latch arm 32 about boss 30 is provided by 
a housing body-molded boss 29. A pivot pin is 
formed as best seen in H0. 5 on the latch arm 32 by 
a bent-over portion thereof. . ‘ 

A contact arm is indicated at 46 and is preferably 
made of copper or other suitable, highly electrically. 
conductive material. The contact arm 46 extends as 
shown between thespaced walls of the latch arm ‘32 
and is fulcrumed or pivotally carried from the latter on 
pivot 44. A generally T-shaped end portion 48 is 
formed as shown on the contact arm 46 and, upon piv 
otal movement of the contact arm 46 about the mov 
able latch arm pivot 44, this end portion ismovable 
through an arc as generally de?ned by an arcuate cut 

‘ out 50 in the member 22 and as limited by a housing 
body-moulded stop 52. A contact 54 is carried as 
shown from the other end portion of the contact arm 
46 and cooperates with a ?xed contact 56 which is in 
turn carried by a housing-mounted conductor 58. The 
conductor 58 terminates in a bayonet-type connector 
60 which extends as shown from the housing 12 to en 
able the convenient connection of the circuit breaker 
10 on a circuit board. 
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v is cut from the latch member 64 extends as shown into ' 
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An over-center or over-toggle spring is indicated at 

62 and is connected as shown to the member 22 and 
contact 46 by the extension of the respective, bent-over ' 
spring extremities into mounting apertures 61. and 63 
provided therefor in said member and arm. 
A latch member is indicated at 64 and is preferably 

made of a single piece of relatively thin strip steel 
which is formed as shown by appropriate ‘bending 
thereof. The latch member 64 is disposed as shown in 
the cavity 17 with freedom for pivotal movement in a 
“V” notch 69 in housing'12, and a strip spring 66 which 

cooperative association with a housing back-moulded 
boss 68 to spring bias the member 64 for clockwise ro 
tation relative to‘ its pivot in notch 69. 
The bimetal strip 70 which is formed of two metals 

having dissimilar coefficients of thermal expansion and 
secured together in back-to-back relationship, is me 
chanically and electrically connected at one extremity 
thereof, as by‘welding, to a copper conducting plate 72 
which is in turn ?xedly disposed in the housing 12 by 
tight friction ?t between housing back-moulded bosses 
74 and 76,‘ and moulded-in pocket 77, to thus ?xedly 
position ‘strip 70. - ' 

A box-like connector is indicated at 78 and is?xedly 
disposed in the housing 12 by a ?t between moulded 
housing bosses 80 and 82. The plate 72 extends into 
and terminates in the connector 78. A connection 
screw 84 extends into connector 78 and an aperture 86 
is formed in the housing back 14 to enable the exten 
sion of a suitable conductor into the connector 78 for 
?nn connection therewithin to plate 72 by tightening 
of connection screw 84 through housingback aperture 
88. . - . 

A latch notch 90 having a small lip portion 92 is 
formed as shown in the latch member 70 and the ex 
tremity of the latch ann latch portion 36 may be seen 
to extend thereinto for latching when the breaker 10 is 
in the closed position thereof of FIG. 1. 
A calibration screw mounting is provided by doubly 

_ bent over portions 91 and 93 of the latch member 64 
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and slightly misaligned threaded apertures formed 
therein. A calibration screw 94 of any suitably non 
conductive material is threaded as shown through said , 
apertures and extends into surface contact with the bi 
metallic element 70 whereby may be understood that 
clockwise rotation of said screw, as through housing _ 
back aperture 96, will function to move the latch mem 
ber 64 closer to the bimetallic member 70, and vice 
versa. The slight misalignment of the calibration screw 
mounting apertures in the springy material of latch 
member 64 will advantageously render the calibration 
screw particularly resistant to accidental loosening in _ 
the face of high environmental. circuit breaker vibra 
tion. After ?nal breaker assembly and test, the aperture 
96 is sealed as by a plug 97. , 
A ?exible conductor 98 of braided copper or the like 

is connected as shown as by welding to respective ex 
tremities of the bimetallic element 70 and the contact 
arm 46 to electrically connect the same, and a moulded 
extension 100 of the stop 40 locates the conductor 98 
in the depicted manner so as _to prevent the latter from 
mechanically or electrically interfering with proper 
operation of the circuit breaker l0. ‘ 

OPERATION 

Withthe circuit breaker 10 on line and in the closed 
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position thereof ‘of FIG. 1, it may be understood that a 
current path is provided therethrough from .contact 
member 58, closed contacts 56 and 54, contact arm 46, 
conductor 98, bimetallic element 76, conducting plate 
72 and connector 73. In this closed position of the cir 
cuit breaker 10 the latch arm 32 is maintained in the 
depicted position thereof relative to the ?xed pivot at 
boss 30 by the latching of the remote latch arm extrem 
ity (latching portion 36) in latch notch of the latch 
member 64. In the closed breaker position, the contact 
arm 46 is maintained in the depicted position thereof 
relative to its pivot 44 on the now ?xedly positioned 
latch arm 32, by the biasing action of spring 62 which 
biases contact arm contact 54 into abutment with the 
?xed contact 56 on contact member 58. This same bi‘ 
asing action of spring 62 is, of course, ‘effective to bias 
manually operable member 24 about pivot 20 into the 
depicted position thereof wherein handle 26 abuts 
housing body wall portion 102. In this closed position 
of the circuit breaker 10, it may be seen that pivot pin 
44 lies to right of an imaginary'line drawn between the 
respective ends of the over-toggle spring 62 at spring 
mounting apertures 61 and 63, and that there is a small 
gap between stop 52 and the adjacent leading contact 
arm edge I64. ' 

Upon the occurrence of an excess current condition 
in the circuit breaker circuit,‘ it may be understood that 
bimetallic member ‘76 will respond by bowing to the 
right as seen in FIG. 1 with resultant generally pivotal 
movement of the latch member 64 in this same direc 
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tion under the action of calibration screw 94. As this - 
occurs, the latch arm 32 is released from the latch 
notch 90 due to the movement of the latch member 64 
away from the latch arm with the result that the support 
for the latch portion end of the latch arm disappears to 
thus free the latch for counter-clockwise pivotal move 
ment about boss 30 under the spring-biased action of 
contact arm 46 against latch arm pivot 44. Very shortly 
after commencement of such movement, the leading 
edge 104 of contact arm 46 will abut boss 52 to thus es 
tablish an arti?cial sliding pivot for the contactarm at 
said boss and initiate generally counter-clockwise piv 
otal movement of the contact arm about said sliding 
pivot. 
This pivotal movement of the contact arm 46 and 

latch arm 32 will continue as described until the move 
ment of pivot pin 44 in conjunction with the slide rota 
tion of contact arm 46 about the boss'52 brings spring 
aperture 63 to the right of the imaginary line through 
pivot pin 44 and spring aperture 61, at which point con 
ventional over-toggle action of spring 62 will occur 
with resultant counter-clockwise movement of contact 
arm 46 to the position shown in Fig. 2 with the under 
side of contact arm portion 48 resting against boss 52, 
and the contact 54 separated as shown from contact 56 
to open the breaker. During the counter-clockwise ro 
tation of latch arm 32, but before it comes into contact 
with the moulded boss 29, a ?nger portion 33 of latch 
arm 32 strikes moulded projection 23 of the manually 
operable member 22, causing clockwise rotation of 
member 22 about moulded pivot pin 20, until such ro 
tation brings portion 25 of the member 22 against the 
upper surface of latch arm 32, as illustrated in FIG. 2. 
Thus may be understood that the “automatically 
tripped” position of handle 26 will be detennined by 
the con?guration of latch arm 32, alone, and will read 
ily indicate that the breaker has been tripped. 
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6 
Automatic tripping of the circuit breaker it) in the 

face of a short circuit in the line protected thereby 
would occur in substantially the same manner de* 
scribed directly hereinabove for a normal overload trip 
with the exception that, under short circuit conditions, 
the articularly large load applied to bimetallic element 
76 would electro-rnagnetize the same to immediately 
and rapidly magnetically attract the latch member 64 
thereto to rapidly release latch arm 32. 
Manual opening of the circuit breaker 10 as, for ex 

ample, to‘ enable ‘servicing of the line protected 
thereby, is effected by movement of the manually oper 
able member 22, through manual operation of handle 
26, from the FIG. 1 position of said member to the FIG. 
3 position thereof. Thus, and understanding that latch 
arm 32 remains latched in latch member 64 and ac 
cordingly in substantially ?xed position during such 
manual breaker opening, it may be seen that the sub 
stantially ?xedly positional latch arm pivot pin 44 will 
initially (FIG. 1) lie to the right of the imaginary line 
drawn between spring and mounting apertures 61 and 
63. However, as clockwise pivotal movement of the 
manually operable member 22 about pivot 20 pro 
gresses, said imaginary line will be moved generally to 
the right to and through the point at which the substan 
tially ?xed pivot pin 44 lies thereon. As this occurs, the 
over-toggle spring 62 will be effective to rapidly pivot~ 
ally move, in snap-action fashion, the contact arm 46 
about pivot pin 44 from the position of the former in 
FIG. I to the FIG. 3 position thereof, as determined by 
the abutment of projection 51 of contact arm and por 
tion 48 with boss 52, to separate the contacts 56 and 
54 to the extent depicted in FIG. 3 and thus open the 
circuit breaker 10. 

It is well known that with high momentary inrush cur 
rents (such as experienced in closing a circuit contain 
ing large numbers of incandescent lamps) there is a 
tendency to form light stickwelds between contacts. In 
the event that a light stick weld has developed at the 
contacting silver tungsten surfaces of contacts 56 and 
54, it is possible that the overtoggle force of spring 62 
may prove insufficient to break such a stick weld when 
handle 26 is moved from FIG. l to FIG. 3 position. 
Should contact arm 46 fail to start to rotate in the 
contact opening direction at the point at which the 
manual operation of member 22 moves the line of ac 
tion of spring 62 to bias contact arm 46 to open 
contacts, further rotation of member 22 produces me 
chanical interference between the molded projection 
23 of member 22 and projection 49 of the contact arm 
portion 48, creating a camming prying and levering 
force on contact arm 46, rotating it counterclockwise, 
thus breaking the stick weld. 
Comparison of FIGS. 2 and 3 will make clear that the 

contacts 56 and 54 are separated to the substantially 
greater extent when the circuit breaker 10 is automati 
cally tripped than when the latter is manually tripped. 
This is so because in the ?rst instance, the position of 
contact arm 46 is determined by the abutment between 
the underside of end portion 48 and boss 52 and, in the 
second instance, is determined by the abutment be 
tween end portion projection 51 and the boss 52. More 
speci?cally, it may be understood that in actual prac 
tice, said contact separation may, for example, be ap 
proximately 5/ 16 inch upon manual tripping of the 
breaker l0 and approximately 15/16 inch upon auto 
matic tripping thereof. 
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Return of the circuit breaker 10 to the closed posi 
tion of FIG. 1 from the manually opened position of 
FIG. 3 is‘readily effected by manual pivotal movement 
of the member 22 to return the latter to its FIG. 1 posi 
tion. In this instance, as the imaginary line connecting 
the over-toggle spring ends moves generally from right 
to left to and through the latch‘ arm pivot pin 44, it may 
be understood that spring 62 will be effective to rapidly 
pivotally move, again in snap~action manner, the 
contact arm 46 about pivot pin 44 from the contact 
arm position of ‘FIG. 3 to the position thereof of FIG. 
1 to re-close contacts 56 and 54. - - 

Return of the circuit breaker 10 from the automati 
cally tripped position thereof of FIG. 2 to the closed 
position thereof of FIG. I is initiated by clockwise piv 
otal movement of ‘the manually operable member 22 
from the FIG. 2 to the vFIG. 3 position thereof to abut 
and pivotally move the latch arm 32 to the latched posi 
tion thereof wherein latch portion 36 is re-engaged in 
latch member latch notch 90 beneath lip'9v2 and locat 20 
ing notch 38 again overlies stop 40. As this pivotal v 
movement of the latch arm 32 occurs,‘wit_h attendent 
generally arcuate movement of the latch arm pivot pin 
44,'it may be seen that generally pivotal movement of 
the contact am 46 under the action of spring 62 about 
moving pivot pin 44 will result, and will initially com 
prise a general cammi'ng action of the boss '52 upon 
contact arm end portion 48. As latch arm 32 becomes 
re-latched, the pivot pin 44 again becomes a substan 
tially ?xed pivot. Counterclockwise pivotal movement 
of the member 22, through action of spring 62 about 

25 

30 

said ?xed pivot will then be effective to return contact ' 
arm 46 to the FIG. 1 position thereof wherein contact 
54 abuts and is stopped by contact 56, and is main 
tained in ?rm contact therewith by the action of said 
spring. ' v 

Since the longitudinal location of the latch arm 32 
relative to the latch member 64 is determined substan 
tially by the point of contact between stop 40 and the 
walls of locating notch 38, rather than at the loose pivot 
at pivot pin 30, the effects of dimensional instability of 
the housing 12 upon the calibration and operation of 

‘the circuit breaker 10 are substantially minimized. 
More specifically, it may be understood that since the 
distance between stop 40 and the latch member notch 
90 is very substantially less than the distance between 
pivot‘ 30 and said latch member notch, the effect of 
housing instability upon the essentially closely con 
trolled relative disposition of latch member'latch‘ por 
tion 36 and the latching notch 90 is very substantially 
minimized in like manner. Thus, for example, if in ac 
tual practice the circuit breaker 10 is con?gured to. 
have a stop 40 —— latching notch 90 distance of about 
one-tenth the distance between pivot pin'30 and said 
latching notch, it should be clear that the effects of di 
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mensional instability of housing 12 upon breaker latch 
ing operation should be reduced by a factor of l0 to 
very signi?cant advantage as should be obvious. A fur 
ther signi?cant advantage of the minimization of the 
effects of housing dimensional instability on the latch 
ing operation of the circuit. breaker l0 resides in the 
fact that the same enables unlatching of the latch arm 
32- to occur accurately in response to very limited 
travel, for example 0.030 inch, of the latch member 64 
to thereby provide for extremely precise breaker oper 
ation as should be obvious. , 
Assembly of the circuit breaker 10 is‘ greatly simpli 

?ed, to signi?cant economic advantage, by the fact that 
all of "the operating breaker components lie substan 
tially ?at within the housing body 14 and may thus be 
readily and quickly inserted therein‘without the use of 
specialized assembly ?xtures or the like. ' 
While I have shown and described the preferred em- " ' 

bodiment of my‘ invention it will be understood that the 
invention may be embodied otherwise than as herein 
expressly shown or described and thatv in said embodi 
ment certain changes in the details or construction and 
in the arrangement of parts may be made without de 
parting from the invention within the scope of the ap 
pended claims. -_ 
What is claimed is: y 
l. A circuit breaker comprising, a, housing, a latch 

arm, a latch member, cooperating latching means on 
said latch arm and said latch member for latching the 
former to the latter, means on" said housing for pivotally 
mounting-said latch arm relative to_ said latch member, 
locating means on said housing for locating said latch 
arm relative to said latch member at a location on the 
former between said pivotal mounting means and said 
latch arm to thereby reduce the effects of the dimen 
sional instability of said housing upon the latching of 
said latch arm on said latch member. 

2. A circuit breaker as in claim 1 wherein, said latch 
arm location is substantially closer to said cooperating 
means than to said pivotal mounting means. 

3. A circuit breaker as in claim 1 wherein, the dis 
tance along said latch arm from said location to said co 
operating means is approximatelyone tenth that of the 
distance along said latch arm from said location of said 
pivotal mounting means. 

4. A circuit breaker as in claim 1 wherein, said hous 
ing is constituted by a substantially non-tracking mate 
rial. > ' , 

-5. A circuit breaker as in claim 3 wherein, said hous 
ing is constituted by a substantially non-tracking mate 
rial. ‘ - ‘ ~ 

6. A circuit breaker as in claim 1 wherein, said locat 
ing means are ?xed relative to said latch arm. 

* * * 4! 1k‘ 
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