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swITCH consTRUCTION 
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corporation of Delaware 
Application March 19, 1943, Serial No. 479,734 

20 Claims, (C. 200-16) 
This invention relates to a switch construction, 
In greater detail, this invention relates pri 

marily to a Switch construction of the circuit 
breaker type. . 
Objects of this invention are to provide a cir 

cuit breaker which has a quick make and a quick 
break, which has condition responsive means of 
the trip type, which is so constructed that it re 
leases the circuit breaker so that the circuit break 
er will open under predetermined conditions, and 
which is provided with a handle or other operat 
ing means for normally opening and closing the 
circuit breaker and for resetting the trip means, 
the trip means and the operating means being so 
related that the trip means will operate to release 
the circuit breaker irrespective of the position of 
the operating means and irrespective of any mo 
tion that the operating means may be executing 
at the time the trip Eleans operates so that the 
trip means is trip free and will operate no matter 
whether the operating means is forcibly held in 
closed position or is being moved from one posi 
tion to another. 

Further objects are to provide a circuit breaker 
which is so constructed that the circuit breaker 
cannot be closed until the trip means is moved 
back to normal position, and in which the re 
setting of the trip means is accomplished by mov 
ing the Operating means towards one extreme 
limit of its motion, such motion being followed 
by movement to closed position after the reset 
ting of the trip means when it is desired to again 
close the circuit breaker after the operation of 
the trip means. 

Further objects are to provide a construction 
in which the trip means may be either thermo 
statically or magnetically or otherwise operated 
and which has either a quick action or a delayed 
action and which is adjustable so that the condi 
tion to which it will respond may be predeter 
mined. 
Further objects are to provide a circuit breaker 

which has a heavy contact pressure when it is 
closed, in which this heavy contact pressure is 
maintained during the operation of the circuit 
breaker until the instant at which the contacts 
are suddently separated, thereby avoiding burn 
ing of the contacts under overload conditions. 

Further objects are to provide a circuit breaker 
in which the mechanism is so arranged that it, 
is easy to operate in opening and closing the cir 
cuit breaker and in resetting the trip, means, and 
which is so made that there is no great wear on 
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the parts during the opening and closing of the 
circuit breaker or during the resetting of the trip SS 

means as the mechanism is so arranged iii.3i citr. 
ing resetting, for example, relatively small forces 
or pressures are exerted between the cooperating 
parts, thereby minimizing wear. 

Further objects are to provide a circuit breaker 
in which the handle or main operating means is 
connected by a spring means to an actuator for 
actuating the switch operating means, and in 
which the actuator is designed to pivot succes 
sively at a plurality of different points on a car 
rier so that the tension on the spring means will 
not be unduly increased at any point during the 
operation of the actuator. 
Further objects are to provide a circuit breaker 

in which the trip means is required to exert Only 
a very small force in order to cause automatic 
operation, the construction providing a toggle link 
arrangement for the trip means to operate 8, piv 
oted latch normally restraining the circuit break 
er in closed position, the parts being so organized 
that the pull on the latch is approximately in line 
with the center point of the pivoted latch, the re 
lation of the parts being such that there is no 
chance of wedging or jamming any part of the 
trip mechanism during relatching. 

In greater detail, further objects are to provide 
a switch construction in which the Switch Oper 
ating means is floating and is yieldingly pivoted 
at an intermediate point so that the pivot point 
does itself move or shift during the opening or 
closing of the switch means, the construction be 
ing such that heavy contact pressure is main 
tained up to the instant the switch means is sud 
denly opened, and the resiliently urged pivot con 
struction cooperating with an actuator to Secure 
quick opening and quick closing motion, the 
switch operating means having both translatory 
and rotational motion. 
Further objects are to provide a circuit breaker 

construction which is sturdy and is reliable in Op 
eration, which may be installed in a transformer 
case and submerged in the oil in the transformer 
case if desired, and which if a, thermostatic trip 
means is employed, may be arranged to have the 
thermostatic means respond solely to the heat 
generated by current passing through the ther 
mostatic means or to the combined action of the 
heat, in the oil from the transformer or other de 
vice as well as from the heat due to the current 
passing through the theraostatic means, or may 
be arranged to respond solely to the heat of the 
oil. 
Embodiments of the invention are shown in the 

accompanying drawings, in which: 
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Figure 1 is a side elevation of the circuit 

breaker. 
Figure 2 is a front end view thereof. 
Figure 3 is a plan view of the circuit breaker 

with a part of the main Operating means Sec 
tioned off, and the springs omitted. 

Figure 4 is a sectional view on the line 4-4 of 
Figure 3 showing the circuit breaker in closed 
position. 

Figure 5 is a view corresponding to Figure 4 
showing the circuit breaker in the manually 
opened position. 

Figure 6 is a view showing the circuit breaker 
in one position that it Occupies when it is auto 
matically Opening. 

Figure 7 shows an intermediate position of the 
parts during automatic Operation. 

Figure 8 shows the final position of the parts 
after automatic operation. 

Figure 9 is a view showing One manner of 
mounting the circuit breaker in a transformer 
casing. s 

Figure 10 is a sectional view on the line fo-fe 
of Figure 9. w 

Figure li is a view of a further manner in 
which the circuit breaker may be mounted. 

Figure 12 is a wiring diagram of the circuit 
breaker showing it connected to the secondary of 
a transformer. 

Figure 13 is a fragmentary view of a further 
form of condition responsive means. 

Before proceeding with the detailed descrip 
tion of this invention, it is to be understood that 
the circuit breaker may have either a single 
Switch means or a plurality of Switch means, a 
circuit breaker with a pair of switch means hav 
ing been chosen for the sake of illustration. The 
circuit breaker chosen for illustration may be in 
Stalled in a three wire, single phase system as in 
dicated, or in a three phase system with the two 
Switch means located in two lines of the three 
phase system in a well known manner, or, if de 
sired, three Switch elements could be used for the 
three-phase circuit as the invention contemplates 
the use of a single or any number of switch ele 
ments as desired. 

Referring to the drawings, it will be seen tha 
the circuit breaker is provided with an elongated 
channel-shaped switch operating means which 
at one end carries an insulating, rectangular rock 
shaft 2. The switch operating means is pivoted 
as indicated at 3 intermediate its ends upon a 
member 4 which is constantly upwardly urged by 
means of a spring 5 so that the switch operating 
means f is pivoted intermediate its ends for both 
rotational and translatory motion as will appear 
hereinafter as the description proceeds. 
A pair of movable switch members indicated 

generally at 6, see Figure 1, are rigidly mounted 
On Opposite ends of the insulating rock shaft 2. 
They may be of channel shape and may carry the 
movable contacts 7 which are guided through an 
apertured, inwardly turned lip 8 of a downwardly 
extending portion 9 of the switch means. These 
movable contacts are spring urged downwardly 
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with respect to the contact members 6 by means 
of the springs to which are centered over reduced. 
portions of the movable contacts 7 at the lower 
ends of the springs and are centered at their 
upper ends in any suitable manner. The mov 
able contacts T engage the stationary contacts 
when the switch is closed. The stationary con 
tacts may be provided with terminal portions 

70 

2,362,812 
nected by means of flexible leaders or conductors 
$3 with the free end of bi-metallic members 4, 
the bi-metallic members being positioned on Op 
posite sides of the circuit breaker. The fixed 
ends of the bi-metallic elementS 4 are Secured to 
terminal members 5, as shown in Figure 3, and 
are carried by laterally projecting lugs 6 formed 
integrally or otherwise secured to the outer sides 
of the upstanding insulating walls f of the in 
sulating body portion or frame structure of the 
circuit breaker. These walls may be integrally 
or otherwise joined to the insulating base 8 and 
are provided with outwardly projecting, rear 
wardly located lugs 9 between which and the 
lugs 6 the flexible leaders 3 are positioned. 
The switch operating member is actuated by 

means of the pivotally mounted actuator indi 
cated generally at 20. . The actuator is provided 
with a pair of downwardly projecting arms indi 
cated at 2 which are slotted at the lower end and 
receive the trunnions of a roller 22, the roller 22 
operating within the channel of the switch Op 
erating member as the actuator is rocked back 
and forth in a manner hereinafter described. 
The actuator is provided with a pair of upwardly 
extending, spaced arms 28. The actuator is 
formed in two half sections with the intermedi 
ate portion 24 thereof integrally joined. 
The upper surface of the arms 2 of the actu 

ator 20 are provided with a series of notches 2, 
26 and 27 which are adapted to respectively en 
gage and pivot about pins 28, 29 and 30 rigidly 
carried by a carrier 3. The carrier. is nor 
mally held in its latched position, as shown in 
Figures 4 and 5, and on automatic Operation as 
Sunes the final position shown in Figure 8. The 
right-hand position of the actuator as viewed in 
Figure 4 for instance is determined by means of 
a rivet 32 extending between the walls of the 
switch operating member and provided with a 
spacer sleeve 3. The left-hand position of the 
actuator is determined by the engagement of the 
intermediate portion 24 of the actuator with a 
shouldered portion 34 formed on the carrier . 
Main operating means are provided which may 

take the form of a pair of levers 35 pivoted as 
indicated at 3 below the switch operating mem 
ber and extending upwardly On opposite slides 
of the switch operating member. These levers 
are connected at their upper end by means of 
the pin 37 and are operated in any suitable man 
ner, as by means of the rock arms 38 connected 
to the pin 87 by means of links 39, the rock arms 
38 being carried by means of the rock shaft 40 
extending through the transformer casing 4, for 
instance in Figures 9 and 10, and operated by 
means of the externally mounted handle 42 
which is rigid with the rock shaft 40. 
A pair of tension springs are connected at 

their outer ends in any suitable manner, for ex 
ample by means of the members 44 and 45 to the 
pin 7 and the trunnions of the roller 22 of the 
actuator. These springs exert a constant pull 
and maintain the roller within the slotted lower 
portion of the arms 2 of the actuator and also 
maintain the actuator indicated generally at 2 
in pivotal engagement with one or another of the 
pins or bearing members 28, 29 and 80 of the car 
rier 3. , 

It will be noted from the description thus far 
given that the switch operating member is con 
stantly spring urged upwardly by means of the 
spring 5 and that the actuator indicated gener 

2, see Figure 3. The movable contacts are con- 75 ally at 20 and the carrier 3 are also constantly 



2,862,312 
urged upwardly by means of the spring 43. It is 
to be noted that the switch operating member is 
provided with slots 46 in the rear ends of its walls 
which slots receive the guiding pin 47 rigidly car 
ried between the side frames of the circuit 
leaker. . 

Assuming that the circuit breaker is in closed 
position as shown in Figure 4 and it is desired to 
naturally open the circuit breaker, the main op 
erating member 35 is rocked from the right-hand 
position of Figure 4 to the left-hand position of 
Figure 5. The actuator successively pivots about 
the pivot points or pins 28, 29 and 30 as the cen 
ter line of the springs passes to the left of lines 
joining the axis of the roller 22 with the respec 
tive pivot points or pins 28, 29 and 30. The actu 
ator has acquired considerable speed as it passes 
over the movable pivot point of the SWitch Oper 
ating member , and after it has passed to the 
left of the pivot point of the Switch operating 
member f, the spring 5 suddenly rocks the switch 
operating member upwardly to the position 
shown in Figure 5, thus opening the switch means 
with a quick motion. 

It is clear that when it is desired to manually 
close the circuit breaker, the main operating 
means 35 is rocked from the left-hand position 
shown in Figure 5 to the right-hand position 
shown in Figure 4 and the actuator successively 
pivots about the pivot points or pins 30, 29 and 
28, thus suddenly closing the SWitch means, for 
by the time the actuator is passing over the mov 
able pivot point of the switch operating member 
it has acquired considerable speed and when it 
has passed to the right, of the pivot point of the 
switch operating memier , the spring 5 suddenly 
rocks the switch operating member in a direction 
to close the switch means with a quick motion. 

It will be seen that by having a plurality of piv 
ot points between the actuator and the carrier 
the springs 43 are not, unduly extended and con 
sequently less force is required to operate the 
main operating memkei's 35 under these condi 
tions than if a single givot point had existed be 
tween the actuator the carrier. 

For automatic operation of the apparatus a 
latch lever 48 is pivotally incunted as indicated 
at 49 and is provided with a pin 50 beneath which 
the flat upper face carrier normally 
legs. The effecti, 

i.ever 8 is, ther: 
reality made W 

proxiinately T-shape wi 
at their upper ends as iridi 
48 has a relatively oxi; 
53 which carries a role 
a latching finger 55. A ces is carried by 
the lower portion of the lever it is adapted to 
be engaged by the lower rounded face 5. When the 
carrier 3 is rocked downwardly, as will appear 
hereinafter. The carrier 3 is pivoted upon the 
pin 58 at its right-hand end. The latching lip 
55 is a part of the lever 59 pivoted at 60 and 
spring urged in a clockwise direction. The upper 
end of the lever 59 is connected to the free end 
of toggle link mechanism, one portion of which is 
formed of the links 6 pivoted at 62 to the upper 
ent of the lever 59 and the other portion of 
which is formed by the links 63 pivoted at a sta 
tionary point, as indicated at 64. The toggle links 
are spring urged downwardly as indicated and are 
provided with projecting pins 65 at their inter 

3. 

y small. The lever 
le members of ap 
integrally joined 

tly held above 

mediate point where the elements 6 and 63 are. 
pivoted together. In other words, the toggle link 
mechanism is spring urged towards latching posi 

eilding to rotate : 

ojecting 8in : 

20 

2 5 

3) 

35 

3 
tion as shown in Figure 5. It is to be noted, how 
ever, that the spring means 66 acting on the lever 
59 will overpower the spring means 6 tending to 
restore the toggle mechanism to the latched posi 
tion just past center as shown in Figure 5 after 
the toggle links have been moved upwardly past 
their center position in a manner immediately 
hereinafter to appear. 
The toggle links are raised upwardly by means 

of angularly turned strips or hook like members 
68 carried by a rock shaft 69. The hook like 
members 68, however, are pivotally mounted as 
indicated at 70 on the rock shaft 69 and are nor 
mally held in relation to the rock shaft in the 
position shown in the dra Wings by means of the 
springs 7, a headed screw 72 limiting the motion 
of the hook members 68 as shown most clearly 
in Figure 4. The purpose of having the hook 
members 68 yieldingly held with reference to the 
rock shaft 69 is to prevent jamming or binding 
of these members during resetting in the event . 
the rock shaft is in a position tending to raise 
the center of the toggle link mechanism, and the 
intermediate point of the toggle link mechanism 
is noved downwardly. 
The rock shaft 69 is pivoted between portions 

73 supported from the walls of the main body 
portion of the circuit breaker, see Figure 3. The 
rock shaft may be formed of insulating material 
as indicated and is provided with a pair of inte 
gral, forwardly extending arms 14 through which 
adjusting screws 75 are threaded. These adjust 
ing ScreWS eXtend downwardly and terminate in 
insulating pins 76 which bear against the free 
ends of the bi-metallic members 4, as shown in 
Figures 1 and 2. The bi-metallic members upon 
overload are adapted to warp upwardly and thus 
raise One or both of the arms 74 and thereby rock 
the rock shaft 69. 
Upon reference to Figure 4 it will be seen that 

when the rock shaft 69 is rocked in a counter 
clockwise direction, the hook members 68 will 
raise the center point of the toggle mechanism 
and thus break the toggle and allow the lever 59 
to rock inwardly, thus releasing the arm 53 of the 
lever 48 and allowing this lever to rock in a coun 
terclockwise direction as it is urged in such direc 
tion by the upward thrust of the fiat face 5 of 
the carrier 3 against the pin 50 of the lever 48. 
The lever 48 then rocks to releasing position as 
shown in Figure 6 and allows the carrier 3 f to 
Spring upwardly. During this upward motion of 
the carrier the projecting portion 77 of the actu 

60 

atoir 3 strikes a transverse stop 78 extending be 
tween the Walls of the main frame and the 
caririer is SLIddenly rotated in a clockwise direction 
about the first pivot point or pin. 28. This brings 
the line of pull of the spring 43 to the right of the 
axis of the actuating member or member 35 and 
thus rocks the actuating member 35 to the left 
from the position shown in Figure 7 to the posi 
tion shown in Figure 8, the actuator 20 succes 
sively rocking about the pivot points or pins 28, 
29 and 30 and coming to rest by engagement of 
the portion 24 of the actuator against the shoul 
der 34 of the carrier 3, as shown in Figure 8. 
As Soon as the actuator is raised upwardly as de 
scribed herein above by the upward motion of the 
carrier 3 under the influence of the springs 43, 
the spring 5 immediately raises the switch oper 
atting member and the switch means are opened 
with a quick motion so as to provide a quick 
break. 

It is to be noted also with reference to Figure 8 
that the actuator 20 is moved to what would 
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correspond to its switch open position if it had 
been manually operated, and also it is to be 
noted that the main operating means 35 has 
been moved to an indicating position to Show 
that the automatic action has taken place. Cor 
respondingly the handle 42, see Figure 10, will be 
moved to the indicating position. 
In order to reset the circuit breaker the main 

operating means 35 is rocked from the position 
shown in Figure 8 to the left so that the evers 
constituting the main operating means 35 will 
engage pins 3 projecting from Opposite sides of 
the extreme outer end of the carrier 3, and will 
consequently depress the carrier. 
Upon an examination of Figure 6 it will be seen 

that as the carrier is rocked downwardly, the 
rounded lower portion 57 of the carrier will en 
gage the pin 56 and will rock the lever 48 in a 
clockwise direction, thus raising the latching roll 
er or member 54 above the lip 55. The project 
ing pins 79 of the carrier will engage the links 
63 of the toggle link mechanism and will push 
the toggle link mechanism downwardly to its po 
sition shown in Figure 4, thus resetting the circuit 
breaker by moving the latching lip 55 of the 
lever 59 to the left beneath the latching roller 
or member 54 of the lever B. If the bi-metallic 
elements have cooled sufficiently, the circuit 
breaker will remain in latched position but if 
by any chance the operator attempts to reset the 
circuit breaker prior to cooling of the bi-metallic 
elements, no damage will be done to the hook 
like members 68 as they will merely pivot about 
the pivot point 70 on the rock shaft 69, the spring 

yielding to allow this motion. Thus there is 
no chance of jamming or injuring any part of 
the latching mechanism even if an attempt is 
made to reset the circuit breaker too quickly 
after automatic Operation. 

After the circuit breaker has been reset, the 
main operating means 35 is rocked to the right 
and the actuator rocks in a counterclockwise die 
rection to the extreme right-hand limit of its 
motion to the position shown in Figure 4 and 
thus quickly closes the Switch means. 

It will be seen that the Switch Operating means 
and the Switch means Constitute a unitary 

floating structure which is pivoted about a point 
and is adapted to have both rocking and trans 
latory motion. It will be seen that as the actua 
tor is rocked back and forth across the pivot 
point of the Switch operating member during 
manual operation of the circuit breaker, the 
Spring 5 will Suddenly throw the switch to open 
or closed position depending on the position of 
the actuator. It will also be seen that upon 
automatic operation the springs suddenly raise 
the actuator and carrier and the spring 5 will 
Suddenly raise the switch Operating means and 
cause it to pivot about the pin 47 to the position 
shown in Figure 6 and thus quickly open the 
Switch means. 

If desired the circuit breaker may be mounted 
directly upon the transformer within the 
transformer case 4 as shown in Figure 9 and 
may be operated by means of the externally lo 
cated handle. 42, see Figure 10. - 
The circuit breaker may be mounted below the 

oil level indicated at 8 in Figure 9 so that the 
Switch is operated in oil and so that the thermo 
static elements may be heated not only by the 
current passing therethrough but by the general 
temperature of the oil. The purpose of this is 
to allow the thernostatic elements to respond 
not only to a relatively, sudden overload but to 

2,862,812 , 
allow them to respond to the gradual rise of ten 
perature of the oil which would result from a 
small and prolonged overload due to the heating 
of the transformer itself. Thus there may be 
afforded the double protection of opening the 

7 switch under the influence of an Overload of rea 
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sonable magnitude or the opening of the switch 
from a prolonged small overload due to the heat 
ing of the transformer. It is obvious also that 
if desired the main current need not pass through 
the thermal members and the thermal members 
could then respond merely to the heat of the oil 
if so desired, or the oil level could be so regu 
lated that it is below the thermal members and 
then the thermal members would respond merely 
to the heat of the current passing therethrough. 
The circuit breaker is also adapted for wall 

mounting. For example it may be mounted in 
a casing 82, see Figure 11, and may be operated 
by an insulating handle 83 which is attached to 
the main operating means 35, which latter Cor 
respond to the main operating means 35 herein 
before described. The insulating handle 3 ex 
tends through a slot in the curved outer wall of 
the casing 82. It is apparent also that the ad 
justing screws 75 may be adjusted so that the 
device will respond to any predetermined current 
condition. If desired pointers, not shown, may 
cooperate with the adjusting screws 75 to indi 
cate the setting. 

Figure 12 shows a wiring diagram in which the 
circuit breaker is mounted in a grounded neutral, 
single phase. circuit of the secondary 4 of the 
transformer O. - 

Obviously other forms of condition responsive 
means may be employed. For example the sole 
noid type as shown in Figure 13 may be provided. 
This device may comprise a solenoid 85 which 
is adapted to raise a plunger 8 and thus rock 
one or both of the arms 74 to trip the circuit 
breaker. If desired, a dashpot arrangement may 
be provided as indicated at 87 and a spring 
may be provided for returning the plunger to 
its normal position. 

It is to be noted that the dashpot arrangement 
may be so made that a time delay of any desired 
extent may be obtained by suitably proportioning 
the cylinder and the orifices opening thereinto 
as shown in Figure 13. Obviously other time 
delay means may be employed without departing 
from the spirit of this invention and it is to be 
distinctly understood that the circuit breaker 
could be made to respond to over or under volt 
age, Overload, phase reversal, or any other de 
sired condition, 
The purpose of having time delay is to prevent 

the breaker from suddenly opening for any sud 
den and extremely transitory overload for in 
stance but to allow the breaker to open as 
promptly as desired for an Overload for a period 
longer than that for which the time delay has 
been designed. As stated hereinabove, a certain 
degree of adjustment is also obtained by adjust 
ing the screws S. 

It is to be understood that the circuit breaker 
can be made either with a double switch construc 
tion as illustrated or a single switch construction 
Or in any manner desired. Also it is to be un 
derstood that although it is shown in a single 
phase system it can be used in a three phase sys 
ten as the two switch means would be arranged 
in two of the lines and would thereby control the 

s 

three phase system, or, if desired, three separate 
switch elements could be used as the invention 
is not limited to any specific number of switch 
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elements as obviously there could be one or a 
plurality of switch elements. 
Although this invention has been described in 

considerable detail, it is to be understood that 
such description is intended as illustrative rather 
than limiting, as the invention may be variously 
embodied and is to be interpreted as claimed. 

I claim: 
1. A circuit breaker comprising a switch unit 

mounted as a floating structure and having both 
rocking and translatory motion and having a 
movable pivot point, spring means yieldingly sup 
porting said unitary structure at the pivot point, 
an actuator engaging said switch unit and rock 
able back and forth across said pivot point and 
having both rocking and translatory motion, a 
plurality of pivot means for said actuator, said 
actuator successively engaging Said pivot means 
as said actuator is rocked, and tWO independent 
means for respectively controlling the rocking 
and translatory motion of Said actuator. 

2. A switch comprising a switch unit including 
a movable contact and switch Operating means 
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for moving said movable contact, a cooperating 
contact, said switch unit having a pivot point, 
spring means pivotally supporting said switch 
unit at said pivot point, a rocking actuator co 
acting with said switch unit at one end to rock 
said switch unit as said rocking actuator is rocked 
back and forth across said pivot point to cause 
said contacts to engage and disengage, a plural 
ity of pivot means for said actuator, said actu 
ator Successively engaging said pivot means as 
said actuator is rocked, said actuator bodily shift 
ing its position longitudinally of said switch op 
erating means when said actuator is rocked, and 
means for rocking said actuator. 

3. A switch comprising a Switch unit including 
a movable contact and Switch Operating means, 
a cooperating contact, said Switch unit having 
a pivot point and rockable about said pivot point 
to cause engagement and disengagement between 
said contacts, a rocking actuator coacting at one 
end with said switch unit and movable to oppo 
site sides of said pivot point to cause said switch 
unit to rock, a plurality of pivot means for said 
actuator, said actuator successivel ngaging 
said pivot means and having bodily travel from 
One pivot means to another pivot means as said 
actuator is rocked, spring means for holding said 
actuator and Said Switch Operating means in en 
gagement, and means for rocking said actuator. 

4. A switch comprising a switch unit pivotally 
mounted for rocking motion about a pivot point 
and having a movable contact, a cooperating 
contact, a rocking actuator engaging said switch 
unit at one end and adapted to move back and 
forth to opposite sides of said pivot point for op 
erating said Switch unit to cause engagement and 
disengagement between said contacts, a carrier 
for said actuator, said actuator having rolling 
engagement with said carrier as said actuator 
is moved, Spring means for holding said actuator 
and Switch unit in engagement, and means for 
moving said actuator. 

5. A Switch comprising a switch unit pivotally 
mounted for rocking motion about a pivot point 
and having a movable contact, a cooperating con 
tact, an actuator bearing against said switch 
unit and movable to opposite sides of said pivot 
point for rocking said switch unit to cause en 
gagement and disengagement between said con 
tacts, a carrier for said actuator, said actuator 
having rolling engagement with said carrier as 
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pivot point of said switch unit, spring means for 
holding said actuator and switch unit in engage 
ment, and means for moving said actuator. 

6. A switch construction comprising switch 
means, floating switch operating means operative 
ly coupled to said switch means and pivoted inter 
mediate its ends, an actuator bearing against said 
switch operating means and movable back and 
forth along said switch operating means to cause 
said switch operating means to rock, a carrier 
for said actuator, said actuator having rolling 
engagement with said carrier, Spring means for 
holding said actuator and said Switch operating 
means in engagement, and means for moving 
said actuator. 

7. A switch construction comprising a floating 
switch unit having a pivot point intermediate its 
ends and having both rocking and translatory 
motion and including a movable contact, a co 
operating contact, an actuator bearing against 
said switch unit and movable to opposite sides 
of said pivot point for rocking said switch unit 
to cause engagement and disengagement of Said 
contacts, a carrier for said actuator, said actuator 
having rolling engagement with said carrier, 
spring means bearing against said switch unit 
adjacent said pivot point and urging said switch 
unit towards motion of translation, said spring 
means acting in the same direction to rock said 
switch unit in opposite directions depending on 
the position of said actuator, and means for 
moving said actuator. 

8. A circuit breaker comprising a switch unit 
having both rocking and translatory motion and 
having a movable pivot point, spring means yield 
ingly supporting said switch unit adjacent said 
pivot point, an actuator engaging said switch 
unit and movable back and forth across said pivot 
point and having both rocking and translatory 
motion, a carrier for said actuator, said actuator 
having rolling engagement with said carrier, main 
operating means for moving said actuator, and 
condition responsive means for releasing said 
switch unit for translatory motion. 

9. A circuit breaker comprising a switch unit 
having both rocking and translatory motion, 
spring means supporting said Switch unit and 
urging said Switch unit towards translatory mo 
tion to switch open position, an actuator engag 
ing said switch unit and movable back and forth 
towards opposite ends of said switch unit and 
mounted for both rocking and translatory mo 
tion, a movably mounted carrier for said actu 
ator, said actuator having rolling engagement 
with said carrier, said Spring means when said 
actuator is adjacent one end of said switch unit 
rocking said SWitch unit in one direction and 
when said actuator is adjacent the other end of 
said switch unit rocking said switch unit in the 
other direction, main operating means for moving 
said actuator towards opposite ends of said switch 
unit, and condition responsive means controlling 
the motion of Said Carrier. 

10. A circuit breaker comprising a switch unit 
mounted as a floating structure and having both 
rocking and translatory motion and having a 
movable pivot point, spring means yieldingly sup 
porting said switch unit adjacent the pivot point, 
an actuator engaging said switch unit and mov 
able back and forth across said pivot point and 
having both rocking and translatory motion, a 
carrier for said actuator, said actuator having 
rolling engagement with said carrier as said actu 
ator is rocked back and forth across the pivot 

said actuator is moved back and forth across the 75 point of said Switch unit, main operating means 
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for rocking said actuator, and condition respon 
sive ineans for releasing said Carrier to allow Said 
actuator to execute translatory inction. 

il. A circuit breaker comprising a, Switch unit 
mounted as a floating structure and having both 
rocking aid translatory motion and having a 
Anovable pivot goint, Spring means yieldingly sup 
porting said oating structure, an actuator en 
gaging said SWitch unit and rockable back and 
forth a CrOSS Said pivot point and having both 
rocking &nd i'anslatory innotion, a carrier for 
Said actuator, Said actuator having rolling en 
gageinent with said carrier, and two independent 
inea, nS for respectively controling the 'Ocking 
and Tanslatory motion of said actuator. 

2. A circuit, breaker coragirising a SWitch unit, 
3rioui.hted as a floating structure aind having both 
rocking and translatory notion and having a 
motiable pivot, goint, spring neans yieldingly sun 
porting said unit2.2 y Structure adjacent said pivot 
point, an actuator engaging said Switc. unit and 
movalie oach aid £or&h & Cross said pivot, point 
and having both rocking and r2 islatory motion, 
a novable carrie; for said actuator, said actuator 
havig roiling engageinert With said carrier as 
Said a,ctator is rocked back and forth across the 
pivot point of Said Switch unit, means biasing said 
2 cater towards translatory motion, means for 
3rockiing Said actuator, and condition responsive 
ineans for releasing said carrier to allow said 
actuator to execute translatory motion. 

i3. A circuit breaker comprising a switch unit 
amounted as a floating structure and having both 
rocking and translatory motion and having a 
movable pivot point, spring means yieldingly sup 
porting Said floating structure adjacent said pivot 
point, an actuator engaging Said SWitch unit and 
movable back and forth across said pivot point 
and having both rocking and translatory motion, 
a movable carrier for said actuator, said actuator 
having rolling engagement with said carrier as 
Said actuator is rocked back and forth across the 
pivot goint of said Switch unit, means biasing said 
actuator towards motion in a direction away from 
Said Switch unit, means for rocking said actuator, 
and condition responsive means for releasing said 
carrier to allow said actuator to execute trans 
latory motion a Way from said Switch unit. 

14. A circuit breaker comprising a switch unit 
having both rocking and translatory motion, 
Spring means Supporting said switch unit and 
urging Said Switch unit towards translatory 
motion to Switch open position, an actuator en 
gaging said Switch unit and movable back and 
forth towards opposite ends of said switch unit 
and mounted for both rocking and translatory 
motion, a pivotally mounted carrier forming bear 
ing means for Said actuator, said actuator having 
rolling engagement with said carrier and being 
biased outwardly away from said switch unit, 
main Operating means for moving said actuator 
towards opposite ends of said switch unit, condi 
tion responsive means for releasing said carrier, 
and means Operatively connecting said carrier 
and Said main operating means for resetting said 
Carrier. 

15. A circuit breaker comprising a switch unit 
mounted as a floating structure and having both. 
rocking and translatory motion and having a 
movable pivot point, spring means yieldingly sup 
porting said switch unit adjacent the pivot point, 
an actuator engaging said switch unit and mov 
able back and forth across said pivot point and 
having both rocking and translatory motion, a 
carrier for said actuator, said actuator having 
rolling engagement with said carrier as said 
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2,362,312 
actuator is rocked back and forth across the 
pivot point of Said Switch unit, main oper 
ating means for rocking said actuatol', coin 
dition responsive means for releasing saici carrier 
to allow Said actuator to execute translatory 
motion, and means for noving said inain other 
atting means from Switch closed position to an in 
dicating position when said carrier is released. 

16. A circuit breaker conprising a switch unit 
mounted as a floating structure and having both 
rocking and translatory motion and having a 
In Ovable pivot point, Spring means yieldingly sup 
porting Said Switch unit adjacent the pivot point, 
an actll3to engaging Said Switch unit and mov 
able back and forth across said pivot point and 
having both rocking and translatory motion, a 
c3rrier for said actator, said actuatol having 
rolling engagement with said carrier as said actu 
atCr is locked back and forth across the pivot 
point of Said Switch unit, main operating means 
for rocking Said actuator, spring means joining 
Said main operating means and said actuator, 
and condition responsive means for releasing said 
carrier to allow Said actuator to execute trans 
latory motion, said Spring means upon release of 
Said carrier moving said main operating means 
to an indicating position. 

17. A circuit breaker comprising a switch unit 
mounted as a floating structure and having both 
rocking and translatory motion and having a 
movable pivot point, spring means yieldingly sup 
porting said Switch unit adjacent the pivot point, 
an actuator engaging said Switch unit and mov 
able back and forth across said pivot point and 
having both rocking and translatory motion, a 
carrier for Said actuator, said actuator having 
rolling engagement with said carrier as said actu 
ator is rocked back and forth across the pivot 
point of Said Switch unit, main operating means 
for rocking Said actuator, means biasing said car 
rier towards motion away from said switch unit, 
latch means for latching said carrier against out 
Ward motion and including toggle means, and 
condition responsive means for actuating said 
toggle means to cause said latch to release said 
Carrier. 

18. A circuit breaker comprising a switch unit 
mounted as a floating structure and having both 
rocking and translatory motion and having a 
movable pivot point, spring means yieldingly sup 
porting said switch unit adjacent the pivot point, 
an actuator engaging said switch unit and mov 
able back and forth across said pivot point and 
having both rocking and translatory motion, a 
carrier for Said actuator, said actuator having 
rolling engagement with Said carrier as said ac 
tuator is rocked back and forth across the pivot 
point of said switch unit, main operating means 
for rocking said actuator, means biasing said 
carrier towards notion away from said switch 
unit, latch means for latching said carrier against 
outward motion and including toggle means, con 
dition responsive means for actuating said toggle 
means to cause said latch to release said carrier, 
and means for resetting said carrier and said 
toggle means upon motion of said main operating 
means to a predetermined position, 

19. A circuit breaker comprising a pivotally 
mounted Switch unit, an actuator engaging said 
switch unit and movable back and forth along 
said switch unit to open and close said circuit 
breaker, a movable carrier for said actuator, said 
actuator having rolling engagement with said 
carrier as said actuator is moved back and forth 
along said switch unit, means biasing said actu 
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ator towards motion in a direction away from 
said switch unit, means for moving said actuator, 
and condition responsive means for releasing said 
carrier to allow said actuator to execute trans 
latory motion away from said switch unit. 

20. A circuit breaker comprising a pivotally 
mounted Switch unit, an actuator engaging Said 
Switch unit and movable back and forth towards 
opposite ends of said Switch unit and mounted 
for both motion back and forth along said switch 
unit and for translatory motion away from Said 

7. 
switch unit, a pivotally mounted carrier form 
ing bearing means for said actuator, said actu 
ator having rolling engagement with said carrier 
and being biased outwardly away-from said 
switch unit, main operating means for moving 
said actuator towards opposite ends of said switch 
unit, condition responsive means for releasing 
said carrier, and means operatively connecting 
said carrier and Said main operating means for 

10 resetting said carrier. 
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