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My invention relates generally to electrical ap 
paratus of the type wherein a sequence of Op 
erations takes place automatically following the 
occurrence of predetermined conditions. More 
Specifically, my invention relates to circuit in 
terrupters of the so-called automatically reclos 
ing type and is an improvement on the device 
of my application Serial No. 712,577, filed Feb 
ruary 23, 1934, to make it reclose automatically. 

mined conditions, and after a predetermined time. 
delay upon the occurrence of other predeter 
mined conditions. 
A still further object of my invention is to 

provide an improved circuit breaker that shall 
include means operable in response to the move 
ment of a handle member to cause the actuation 
of the interrupter, that shall include actuating 
means for causing the interrupter to operate as 

5 

..) Circuit interrupters of this type usually con- an automatically reclosing breaker, and that 0 
prise a contact means, normally held in the open shall include means for selecting one or the other 
or the closed circuit position by a suitable bias- of the two actuating means. 
ing means, and means operable upon the occur- An ancillary object of my invention is to pro 
rence of overloads or other conditions to cause vide a manually operable, trip-free circuit 

25 the contact means to move from one position to breaker that shall include selective means actu- 5 
the other position, to stay in the other position able to cause the breaker to operate as an auto 
for a predetermined period of time, and then matically reclosing device. 
to return, automatically, to the original position. These and other objects of my invention will 
In the past, these breakers have been used quite ba made more apparent by reference to the fol 

20 extensively for controlling low voltage, moderate lowing drawings and description of two preferred 2 
power circuits, such as those used with heating embodiments of my invention. The first of these 
apparatus, signal and alarm systems, and the preferred embodiments is a circuit breaker of 
like. In recent years, however, it has been found the automatically reclosing type, and the sec 
desirable to utilize automatically reclosing ond is a circuit breaker which includes means 

25 breakers with high voltage apparatus which may selective to cause the actuation of the contacts 25 
be connected in systems or networks having Con- either in response to movement of the operating 
siderable available power. handle or through the operation of automatic 
For these applications, the previously known reclosing means. 

devices have proven quite unsatisfactory. Their Figure 1 is a plan view of a single pole, dou 
30 interrupting capacity is usually limited, particu- ble break circuit interrupter of the automati- 30 

larly on highly inductive circuits; few of these cally reclosing type, wherein are embodied the 
breakers positively open the circuit with a snap principal features of applicant's invention; the 
action of the moving contacts; practically none cover has been removed to more clearly illustrate 
of the devices are capable of distinguishing be- the various structural elements. 

35 tween large and moderate current overloads; and Figs. 2 to 6, inclusive, are sectional views on 35 
in addition substantially all of the previously the line II-II of Fig. 1, and show the moving 
known devices are costly to manufacture. It is parts of the circuit breaker illustrated in Fig. 1 
an object of my invention, therefore, to provide in various positions assumed during the opera 
an improved automatically reclosing circuit in- tion of the device. 

- ) terrupter that shall be capable of positively in- Fig. 7 is a fragmentary view showing the de- 40 
terrupting large amounts of power, that shall tails of the means used for supporting the switch 
actuate the contact means with a snap action members of both modifications of applicant's in 
in both directions of motion, and that shall be vention. 
simple in structure and inexpensive to manu- Fig. 8 is a fragmentary view of a single pole 

5 facture. double break circuit interrupter which includes 45 
Another object of my invention is to provide means responsive to the movement of an operat 

an improved automatically reclosing circuit ing handle for causing the actuation of the con 
breaker that shall utilize the minimum possible tacts, and which also includes automatic means 
number of parts and that shall be as nearly fool- for causing the interrupter to operate as an au 
proof as is possible. tomatically reclosing device. The view is taken 50 
A further object of my invention is to provide on the line VIII-VIII of Fig. 9. 

an improved automatically reclosing circuit Figs. 9, 10 and 11 are sectional views on the 
breaker that shall include means for causing the line IX-X of Fig. 8 and show the moving parts 
actuation of the circuit breaker substantially in- of the circuit interrupter illustrated in that fig 

55 stantaneously upon the occurrence of predeter- ure in various positions, and SS 
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tral portion of the loop (Fig. 7). 

2 
Fig. 12 is a sectional view showing a circuit 

interrupter embodying the features of my inven 
tion in use with a transformer, the entire inter 
rupter structure being positioned within the 
transformer tank beneath the normal level of 
the cooling liquid disposed therein. 
The automatically reclosing circuit breaker ill 

lustrated in Figs. 1 to 6, inclusive, includes a pair 
of looped switch arms 3, preferably of bimetallic 
material, which are mechanically connected to 
each other at one end by a suitable tie link 5, and 
which include contact means supported at the 
other end; means for pivotally supporting the 
assemblage formed by the two interconnected 
switch arms 3; a pivotally supported actuating 
member 9 movable between two positions; a 
spring means for operatively connecting the 
assemblage of switch arms and the actuating 
member; and a pair of stationary contacts 3 for 
cooperating with the moving contacts to oper. 
and to close the circuit. In the illustrated em 
bodiment, the cooperating contacts are normally 
held in the circuit closed position. Upon the 
occurrence of predetermined conditions, the bi 
metallic Switch arms 3 are adapted to cause Suffi 
cient relative movement between the line of 
action of the over-center Spring , which con 
nects the switch arms 3 and the actuating men 
ber 9, and the pivot points of the actuating men - , , 
oer and the Switch arms to cause the contacts 
to toe moved to the open circuit position. The 
contacts then remain in this position for a pre 
determined period of time, following which the 
interrupter is automatically restored to the closed 
circuit, position. The pivot points of the as 
semblage of Switch members and the actuating 
member are spaced from each other in Such man 
ner that the contacts are noved to both the cir 
cuit closed position and to the open circuit, posi 
tion with a Snap action. 
... The various parts of the circuit breaker are 
mounted upon a base 5 which is preferably of 
molded insulating material, and, if desired, e. 
cover . Such as that shown in Fig. 2 may be pro 
vided for enclosing the moving parts of the device. 
The cover is likewise preferably of molded insu 
lating material. Two Strips of conducting nia 
terial 9 are supported on the base 25 by means 
of screws 2. A portion of each of these conduct 
ing strips 9 extends through the upstanding side 
portion 23 of the base member 5 in order to pro 
vide terminals for the breaker, suitable screws 
25 being provided for connecting the line con 
ductors thereto. One of the stationary contacts 
3 is affixed to the other end of each of these con 
ducting strips 9, in order to cooperate with the 
similarly proportioned contact affixed to one 
end of each of the bimetallic switch arms 3. 

Each of the bimetallic Switch arms 3 com 
prises a substantially flat strip of bimetallic ma 
terial which is looped back upon itself, and which 
is provided with a pivot pin 27 affixed to the cen 

The ends of 
each of the two looped switch members opposite 
to the ends whereon the contacts are supported 
are electrically and mechanically connected by 
means of the tie member 5, which comprises a 
flat strip of conducting material riveted thereto 
by two rivets 29. 
The inter-connected switch arms 3 are adapted 

to be pivotally supported upon two upstanding 
members 3 of insulating material each of which 
is provided with a suitable bearing portion 33 
(Fig. 7) for engaging one of the pivot pins 27 
affixed to the central portion of each of the looped 

2,070,805 
switch arms 3. Each of these upstanding mem 
bers 3 engages a suitable recess 35 in the base 
f5 of the circuit breaker and is adapted to be 
retained therein by means such as the screws 3. 
A U-shaped support member 39, which is likewise 
affixed to the base 5 by means of suitable Screws 
4, is provided for supporting the actuating mem 
ber 9, two pivot pins 43 being provided for en 
gaging the two bearing portions 45 of that mem 
ber. 
The actuating member 9 is substantially U 

shaped and the portion 4 which connects the two 
side portions of the U is provided with an open 
ing 49 for engaging one end of the overcenter 
Spring f. In order to facilitate the operation 
of the interrupter, the portion of the actuating 
member which directly engages the spring it is 
preferably formed as is shown in Figs. . 2 to 6 
with a knife edge 5. The other end of the over 
center operating spring i is adapted to engage 
a Suitable opening 53 (Fig. 1) and similar knife 
edge (not shown) provided in the tie member 
5 which connects the two pivoted switch arms 3. 
A bracket member 55, which is fastened to the 

base 5 by suitable means (not shown), is pro 
vided for defining the limits of motion of the 
actuating member 9, these limits being adjust 
able by means of the set screws 57 and 5s and 
their associated nuts 6. The limit of motion of 
the interconnected switch arms 3 in a counter 
clockwise direction about their pivot point 63 is 
defined by the engagement of the moving con 
tacts i with the stationary contacts 3, and the 
novement of the switch arrins S in a clockwise 
direction is defined by the engagement of the 
upper side of the contact end of each of those 

0 

20 

members with the projection 63 that, extends out 
Wardly from the upstanding portion 23 of the 
base i5, as is shown particularly in Figs. 5 and 6. 
The electrical circuit through the breaker is 

comparatively direct: Beginning with the lower 
conducting strip 9 (Fig. 1) this current, flows 
successively through the lowei stationary co 
tact 3, the cooperating moving contact, , the 
asSociated looped Switch arm. 3, thence through. '4: 
the tie member 5 which connects one end of each 
of the looped switch members, the other looped 
switch member 3 and its associated contact, 2 to 
the Secondary stationary contact 3, and tiece 
through the second conducting strip is to the 
other terminal portion. It will be noted, as is 
shown particularly in Fig. , that the space be 
tween the two switch members is entirely clear 
in order to permit free notion of the overcenter 
operating Spring therebetween. 
The circuit breaker is shown in the closed cir 

cuit position in Fig. 2. Upon the occurrence of 
an overload condition, of sufficient magnitude 
and duration to cause appreciable heating of the 
bimetallic switch arms 3, those members begin 
to move the tie member 5 in a direction away 
from the base 5 of the interrupter. So long as 
this movement does not bring the line of action 
of the overcenter spring (indicated by the line 
66 in Figs. 2 and 3) to a position above the pivot 
point 69 of the actuating member 9-the center 
of the pins 43-(i.e., above the position shown in 
Fig. 3) the breaker will remain in the closed cir 
cuit position. If, however, the Overload is of 
sufficient magnitude and duration to cause the 
tie member 5 to be moved to the position shown 
in Fig. 4, it becomes immediately apparent that 
the circuit interrupter is in an unstable position, 
due to the fact that the overcenter spring if now 
exerts a component of force tending to bias the 
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2,070,305 
actuating member 9 in a counterclockwise direc 
tion about its pivot point 69. This component of 
force causes the actuating member 9 to move 
from the position shown in full in Fig. 4 to the 
position indicated by the dotted lines in that fig 
ure. The movement once initiated takes place 
with a progressively increasing acceleration due 
to the fact that any movement of the actuating 
member 9 from the lower position toward the 
upper position results in a progressive increase 
in the component of force tending to produce 
that movement. 
When the actuating member moves, as de 

scribed above, from the lower position to the 
extreme upper position, the line of action of the 
overcenter spring fl is noved from the position 
indicated by the line 6 in Fig. 4 to the position 
indicated by the line 68. That is, the line of 
action of the spring is moved above the pivot 
point 63 of the inter-conqected switch members 
3 thereby producing a component of force tend 
ing to move those members in a clockwise direc 
tion about their pivot. This results in the imme 
diate movement of the switch members from the 
closed-circuit position to the open-circuit position 
(illustrated in Fig. 5) where it will be noticed 
that the Overcenter spring exerts a component 
of force biasing both the actuating member 9 
and the interconnected switch members to the 
position shown. 

If the circuit opening producing movement of 
the bimetallic switch arms 3 has been caused by 
the flow therethrough of overload currents, the 
opening of the interrupter will immediately cause 
the interruption of the controlled circuit, and the 
switch arms will begin to cool and return to their 
normal cooled position (Fig. 2). The cooling of 
the bitmetallic switch members 8 moves the tie 
member 5 and with it the line of action of the 
overcenter spring from the position indicated 
by the line TO in Fig. 5 to the position indicated 
by the line 72 in Fig. 6. In this position, the 
overcenter spring exerts a component of force 
tending to move the interconnected switch mem 
bers 3 in a counter-clockwise direction about their 
pivot point 63, and since there is no force oppos 
ing this component, the breaker is again in an 
unstable position and the interconnected Switch 
arms 3 will begin to move toward the closed cir 
cuit position. This movement will take place with 
a progressively increasing acceleration, exactly 
similar to that accompanying the opening move 
ment of the actuating member 9 and the switch 
members, due to the fact that any additional 
movement of the switch members results in a 
progressive increase in the component of force 
tending to produce that movement. Thus, the 
interconnected switch members move to the closed 
circuit position (shown by dotted lines in Fig. 6) 
with a snap action. The movement of the switch 
members 3 to the closed-circuit position causes 
the line of action of the overcenter spring to 
be brought to a position beneath the pivot point 
69 of the actuating member, as is indicated by the 
line 74 in Fig. 6, thereby producing a component 
of force tending to move the actuating member 
9 in a clockwise direction about its pivot point. 
The ultimate result of this is to cause the actuat 
ing member to return to the position shown in 
Fig. 2. 

It will be noted that during the operation of 
this embodiment of my invention the contacts of 
the circuit interrupter are held in the closed cir 
cuit position with a definite force up until the in 
stant that the line of action of the overcenter 

spring ff crosses the pivot point of the inter 
connected switch members . However, since this 
movement of the line of action across the pivot 
point of the switch members takes place at con 
paratively high speed, due to the rapid accelera-. 
tion previously imparted to the actuating men 
ber 9, and due to the fact that the contact means 
immediately thereafter begin to move to the open 
circuit position with a snap action, it is proper to 
state that the moving contacts are held in the 
closed circuit position up until the instant of con 
tact separation with a definite force. 

In the above description of the operation of 
a preferred embodiment of my automatically re 
closing circuit interrupter, it has been assumed 
that the movement of the bimetallic switch mem 
bers 3 occurred in response to internal heating 
produced by the flow therethrough of overload 
current. It is quite possible, however, to cause 
automatic Operation of the device to take place 
as a result of changes in the temperature of the 
medium surrounding the breaker. Thus, if the au 
tomatically reclosing circuit breaker is disposed 
within a transformer tank in such manner that. 
the bimetallic switch arms are in contact with 
the oil used for insulating the transformer (as 
is shown in Fig. 12), the operation of the breaker 
night result from increases in the temperature of 
the oil which were produced by internal arcing 
due to localized insulation breakdown, or by pro 
longed small overloads, themselves not capable of 
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30 

causing sufficient internal heating of the bimetal 
lic switch arms to effect an opening of the break 
er. If the operation of the circuit breaker is ef 
fected by the heating of a surrounding medium, 
such as oil, the breaker will probably remain in 
the open circuit position for a very considerable 
period of time, due to the fact that the cooling 
of a large body of oil such as is found within a 
transformer tank will take place comparatively 
slowly. This arrangement is very desirable in that 
it permits the use of the transformer or like de 
vice up until the heating induced by the overload 
reaches a dangerous point, and after operation, 
it removes the transformer or other equipment 
from the circuit for a sufficient period of time 
to assure the overload condition being brought to 
the attention of the proper parties. 
The amount of movement of the tie member 5 

necessary to cause the actuation of the breaker 
may be readily adjusted through the set screws 
5 and 59 and their associated nuts 6 which to 
gether define the limitations of motion of the 
pivoted actuating member 9. These adjusting 
screws permit the breaker to be calibrated over 
a reasonably wide range of current or temperature 
valves and in addition permit changes or adjust 
ments in the calibration of the device to be readily 
made at any time. 
The details of the method which I prefer to 

use for pivotally supporting the assemblage of 
switch arms is shown in detail in Fig. 7. The 
pivot pin 27, which is riveted or otherwise se 
curely fastened to the closed portion of each of 
the looped switch arms 3, is preferably formed 
of a hard bearing material. The pivot pin 27 
is, as discussed previously, adapted to engage 
the cooperating member 33 disposed in the 
upper portion of each of the support members 
3, a suitable threaded opening being provided 
therein. The cooperating member 33 comprises 
a substantially cylindrical means preferably of 
hard material having a conical shaped recess 

therein for engaging the pointed end of the 
pivot pin. 
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4. 
The second preferred embodiment of my in 

vention which is illustrated in Figs. 8 to 11, in 
clusive, is essentially similar to the previously 
described device in that it includes means for 
causing automatic reclosing of the breaker upon 
the occurrence of predetermined conditions. 
In addition, however, this modification includes a 
handle member which is manually or otherwise 
movable to cause the circuit breaker to be 
moved to either the open or the closed-circuit 
position, and selective means for determining 
whether the operation of the interrupter shal 
be in response to movement of the operating 
handle or shall be automatic. 

Generally, this modified form of my invention. 
comprises a base () of molded insulating ma 
terial having four upstanding side portions 63 
integral therewith, a pair of looped Switch men 
bers 05 of bimetallic material each of which 
is provided with a movable contact to affixed 
to one end thereof, stationary contacts 09 for 
cooperating with the moving contacts, a pivoted 
switch actuating, member , an overcenter 
spring 3 for operatively connecting the pivoted 
switch members 05 and the actuating member 
if, an operating handle fs, and a latch means 

for holding the operating handle in One 
position so as to cause the interrupter to operate 
as an automatically reclosing breaker. The sta 
tionary contacts 09 and their associated cor 
ducting strips i9 which form the terminals of 
the device are exactly similar to the conducting 
strips and contacts shown in the embodiment, 

35 

40 

disclosed in Figs. i to 7. Likewise, the assemblage 
of switch members 05 and the Support means 
therefor, which inciudes the two support men 
bers 2 are essentially the same as the similar 
members disclosed in the above described em 
bodiment of my inventioi. a 
The actuating member f is likewise similar 

to the actuating member 9 described previously. 

(3) 

It includes, however, an additionai portion f23, 
which is adapted to be operatively engaged by 
the operating handle 5. This portion 23 is 
substantially Y shaped, as is shown in Fig. 8, 
and is mechanically connected to the side por 
tions of the actuating member by means of 
two rivets 25. 
pivotally supported, through the agency of two 
pivot pins 26 on a substantially U-shaped 
frame member 2, which, in turn, is affixed to 
the base its by a pair of suitable screws 29. 
In addition to the pins 26 which are used for 
supporting the actuating member, a Second pair 
of pivot pins A3 is supported on the U-shaped 
framse member. These pins f3 are adapted to 
pivotally support the bifurcated portion 33 of 
the operating handle 5, as is shown particu 
larly in the drawings. 
The operating handle 5, in addition to the 

bifurcated portion i33 which engages the pivot 
pins 33 is provided with a handle portion 35 

75 

of insulating material adapted to extend through 
a suitable opening 3 in the cover f04, and a 
pair of downwardly projecting portions 39 and 
f4 f which are adapted to provide surfaces for 
cooperating With the end portion f 43 of the 
member 23 affixed to the actuating member f. 
The surfaces provided by these downwardly pro 
jecting portions 39 and f4 are spaced some 
distance from each other and thereby permit the 
actuating member f i? to move independently of 
the operating handle Once the mechanism of the 
interrupter has been set in motion. This ar 
rangement is of particular value in assuring the 

The actuating member if G is 
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opening and closing of the circuit breaker con 
tacts with a snap action, and adds much to the 
reliability of operation of the device. 
A latching pin 45 (Fig. 8) extends outwardly 

from the upper side portion 33 of the operating 
handle 5. This pin is adapted to cooperate 
With a pivotally supported latching member 47, 
biased to the latched position by a suitable Spring 
89, to hold the operating handle in the closed 

circuit position. The latching member 47, in 
turn, is provided with a projecting member 5 
of insulating material which extends through a 
slotted opening 53 in one of the upstanding 
Side portions fo3 of the base to . This member 
f5 permits the latching member 47 to be moved 
So as to disengage the operating handle and per 
nit manual operation of the interrupter. 
The circuit breaker is shown in the normal 

open-circuit position in Fig. 9. To close the con 
tacts, the operating handle 5 is moved from 
the position shown in Fig. 9 to the position shown 
in Figs. 10 and 11. This movement of the operat. 
ing handle causes the downwardly projecting por 
tions 39 and 4f and the actuating member 
to move from the position shown in full lines in 
Fig. 9 to the position shown in dotted lines in 
Fig. 9. It will be noted that the line of action 
of the over-center spring 3 has thereby been 
moved from a position above the pivot point 5 
of the assemblage of switch members (indicated 
by the line 55) to a position below that pivot 
point (indicated by the line 59, the interrupt 
er is thus in an unstable position, mechanically, 
and the Switch members 05 immediately begin 
to move to the closed circuit position with a con 
stantly increasing acceleration; due to the fact 
that any movement of the switch members causes 
a progressive increase in the force producing that 
movement. 
a Snap action, and in moving to the closed posi 
tion, carry the line of action of the over-center 
Spring 3 from the position indicated by the line 
59 to the position indicated by the line S66, or, 

in other Words, carry the line of action beneath 
the pivot point f83 of the actuating member G. 
The result of this is to cause the actuating mem 
ber to likewise move to the fully closed posi 
tion (Fig. 10), independently of the operating 
handle S. 

The Spacing of the surfaces provided by the 
downwardly projecting portions 39 and 4 is 
Such that once the actuating member has 
been moved to a position where the closing op 
eration begins (that is, to a position where the 
portion 43 of the actuating member disengages 
the downwardly projecting portion f39 which ini 
tiated the movement) that member is free to 
move, independently of the operating handle to 
the closed circuit position, in which position the 
actuating member if f is completely disengaged 
from the operating handle 5, as is shown in 
Fig. G. 

In the above description of the operation of 
the breaker, the movement of the assemblage of 
Switch members to the closed circuit position and 
the movement of the actuating member if, from 
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the position shown in dotted lines in Fig. 9 to the . 
position shown in full lines in Fig. 10 has been 
described as taking place in two steps. Actually, 
these movements are carried out substantially in 
stantaneously, due to the fact that each member 
Once set in motion proceeds with a constantly 
increasing acceleration to its final position. 
Under normal conditions, when the handle 5 

is moved to the closed-circuit position, it is 5 
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latched-in through the engagement of the slot 
BS in the latching member 47 with the pin 

affixed to one of the side portions 8 of the han 
dle. If it is desired to manually open the circuit 
controlled by the interrupter, the latching men 
ber 47 is lifted and the handle is moved in a 
counter-clockwise direction from the position 
shown in Fig. 10. During this movement, the 
downwardly projecting portion 4 engages the 
portion 43 of the member 23 rigidly affixed to 
the actuating member if and moves that men 
ber a sufficient distance to cause the line of ac 
tion of the overcenter spring 3 to move above 
the pivot point of the actuating member, the cen 
ter of the pin 26. The portion 43 of the actuat 
ing member then disengages the downwardly 
projecting portion 4 and moves automatically, 
under the biasing action of the overcenter spring 
f3 to the position shown in Fig. 9. In moving 
to this position, the line of action of the over 
center spring 3 is carried across the pivot point 
57 of switch member 05 and those members 

likewise move to the open circuit position, as 
shown in Fig. 9, with a snap action. The fact 
that the line of action of the Over-center Spring 
3 has been carried across the pivot point 5 

of the switch member causes the switch member 
to remain in its open-circuit position until the 
handle is moved to closed-circuit position. This 
is the case even though, as described later, the 
interrupter is made to automatically return to 
closed-circuit position when opened in response to 
an over-load. 
When the circuit breaker is in the position 

shown in Fig. 10, in which position the handle is 
held against motion in either direction by the 
latch member 47, and an overload, or increase 
in the temperature of the ambient medium oc 
curs, the bimetallic switch arms 5 expand in 
such manner that the tie member 6 is moved 
away from the base 0 of the circuit breaker. 
If the overload or increase in ambient temper 
ature is of sufficient magnitude and duration to 
cause the tie member 67 to be moved from the 
position shown in full lines in Fig. 10 to a post 
tion substantially coinciding with that shown in 
dotted lines in Fig. 10, the line of action of the 
overcenter spring 3 will be carried across the 
pivot point of the actuating member (that is, 
from the position indicated by the line 69 to the 
position indicated by the line ) and the spring 
will exert a component biasing that member in 
a counter-clockwise direction. The immediate 
result is to cause the actuating member to 
move from the position shown in Fig. 10 to the 
position shown in Fig. 11, the limit of the counter 
clockwise motion being defined by the engage 
ment of the portion 3 of the actuating member 
with the downwardly projecting member 9 
which comprises a part of the operating handle 

5. As the actuating member moves about 
its pivot point, the line of action of the over 
center spring is carried above the pivot point of 
the assemblage of switch members (that is, from 
the positioned indicated by the line Tl to the 
position indicated by the line T3) thereby caus 
ing those members to be moved from the closed 
circuit position (Fig. 10) to the open circuit posi 
tion (Fig. 11) with a snap action. The various 
elements of the interrupter are then in the post 
tion shown in Fig. 11. 
As the bimetallic switch arms cool, either due 

to the interruption of an overload current flowing 
therethrough, or because of changes in the an 
bient temperature, the tie member 6, and with 

S 
it the line of action of the overcenter spring, is 
moved from the position shown in full lines in 
Fig. 11 to the position shown in dotted lines in 
Fig. 11. In this latter position, the assemblage 
of switch members is biased to the closed circuit 
position, and, of course, begins to move immed 
ately to that position. As this movement pro 
gresses, the line of action of the overcenter spring 
f3 is carried beneath the pivot point of the ac 
tulating member and that member disengages the 
Operating handle and moves automatically back 
to the position shown in Fig. 10. The breaker 
thus operates as an automatically reclosing break 
er when the handle 5 is latched in the closed 
circuit position. 

Both the opening and closing operations once 
initiated take place substantially instantaneously, 
thus the contacts are held in the closed circuit 
position by a definite force up until the final 
stages of the circuit opening operation and are 
then moved from the closed position to the open 
circuit position with a snap action. Likewise, 
the contacts are closed with a snap action and 
once they have engaged, are held in such engage 
ment with a very appreciable force, comparable 
in magnitude to the normal Contact pressure se 
curing force. Through this arrangement, I have 
made possible a thermally responsive circuit 
breaker which is capable of carrying reasonably 
high currents, and which is capable of interrupt 
ing very considerable amounts of power. 
The downwardly projecting portions 39 and 
4 which provide opposed surfaces for engaging 

the actuating member comprise in effect a lost 
notion connection between the operating handle 

5 and the actuating member 1 ff. Thus, even 
though the handle 5 is held in the closed-cir 
cuit position, manually or through the agency of 
the latching means f, the breaker will open 
automatically upon the occurrence of Overload or 
other conditions. The interrupter may be said, 
therefore, to be entirely trip free of the operating 
handle. 
One feature of my invention which is com 

mon to both embodiments of my invention and 
which has not previously been discussed, is the 
arrangement of the looped switch arms (3 and 
OS) and the effect thereon of the magnetic re 

actions resulting from the flow therethrough of 
heavy overload currents. It will be noted, as is 
shown particularly in the drawings, that the cur 
rent path through both of these members is, by 
virtue of their looped construction, substantially 
in opposite directions. Thus, when very heavy 
overload currents flow therethrough the mag 
netic repulsion existing between the opposed side 
portions of the switch arms may be sufficient to 
move the time member to a position where auto 
matic operation of the breaker will be caused to 
take place. In the automatic reclosing breaker, 
this arrangement gives added protection to the 
connected equipment due to the fact that the 
breaker will open substantially instantaneously 
upon the occurrence of transient Overloads of very 
large magnitude, thus limiting the current flow 
in the protected equipment and preventing dam 
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age thereto, and yet at the same time will reclose 
almost immediately thereafter unless the duration 
was sufficient to overheat the bimetal. Discon 
tinuities of service are thereby reduced to a mini 
mum, and in addition a maximum of protection 
is given to the connected equipment. Similarly, 
in the modification illustrated in Figs. 8 to 10, in 
clusive, the breaker will open substantially in 
stantaneously upon the occurrence of heavy mag 
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6 
nitude overload conditions and will remain open 
if the handle has not been latched in the open 
circuit position, or will reclose within a short 
period of time if the handle is latched in the position for causing automatic operation of the 
device. 
The magnetically produced movement of the 

tie member (5 or ST), is opposed by the inherent 
resiliency of the switch members themselves and 
thus is not readily adjustable when the design 
has been decided upon. However, it rarely occurs 
that much flexibility in this regard is either de 
sired or necessary, because overloads upon whic 
instantaneous operation is desired are ordinarily 
of a magnitude many times the naximum safe 
overload that the protected device can carry for 
any appreciable length of time. 
From the above, it will be seen that I have 

disclosed a new and improved automatic reclosing 
circuit interrupter which is simpler in design and 
more reliable in operation than the previously 
known devices of this type, which opens and closes 
the cooperating contacts with a snap action and 
which is responsive either to the current flowing 
in the control circuit or to the temperature of 
the ambient medium. - 

In addition, I have disclosed an automatically 
reclosing breaker, having, the above-described 
desirable characteristics, which include an oper 
ating handle manually or otherwise novable to 
effect operation of the breaker, and which in 
cludes selective means whereby the operation of 
the interrupter may be effected in response to 
movement of the operating handle or automati 
cally as an automatically reclosing breaker. Fur 
thermore, the automatically reclosing breaker, 
according to my invention is entirely trip free of 
the operating handle and is as substantially fool 
proof in operation as is known in the art at the 
present time. 
While, in accordance with the patent statutes, 
have disclosed the details of two preferred en 

bodiments of my invention, it is to be understood 
that many of the details disclosed are merely 
illustrated and that variations in their precise 
form will be both necessary and desirable in 
certain applications. desire, therefore, that the 
language of the accompanying claims shall be 
accorded the broadest reasonable construction 
and that my invention shall be limited only by 
what is expressly stated therein and by the prior 
art. 

I claim as my invention: 
1. In a thermostatic device, a member having 

at least a portion thereof of thernally responsive 
material, one end of said member being movable 
between two extreme positions during the opera 
tion of said device, means for pivotally supporting 
said member intermediate its ends, the other end 
of said member being movable, upon the occur 
rence of predetermined conditions, without mov 
ing said first-mentioned end to actuate said de 
vice, and means operable in response to the move 
ment of said other end to cause said first-men 
tioned end to move from one extreme position to 
the other with a snap action and to automatically 
return to its original position. 
2. In a thermostatic device, a member having at 

least a portion thereof of thermally responsive 
material, one end of said member being movable 
between two extreme positions during the opera 
tions of said device, means for pivotally sup 
porting said member intermediate its ends, the 
other end of said member being movable, upon 
the occurrence of predetermined conditions, with 

2,070,305 
out noying said first-mentioned end to actuate 
said device, and means, including an overcenter 
Spring, operable in response to the movement of 
said other end to cause said first-mentioned end 
to move from one extreme position to the other, 
with a snap action, and to automatically return, 
likewise with a snap action, to its original posi 
tion after a predeterrained time interval. 

3. In a circuit interrupter, a member having at 
least a portion thereof of biraetalic...thermally re 
sponsive material, contact means supported ad 
jacent one ead of said aeraber, said end being 

5 

anowable between two extreme positions in order 
that said contact means may be moved to an 
open-circuit position and to a closed-circuit posi 
tion, means for pivotally supporting said member 
internaediate its ends, the other end of Said men 
ber being notable, upon the occurrence of pre 
determined conditions, without causing substan 
tial movement of said end upon which said con- 2 
tact means is supported, and means operable in 
response to the aoyennent of said other end to 
cause said contact supporting end to move said 
Contact means from one position to the other and 
to automatically return said contact means to its 
original position upon the occurrence of a pre 
determined condition. 

4. In a circuit interrupter, a switch member 
comprising a flat strip of bimetallic material, con 
tact means supported adjacent one end of said 
member, said end being movable between two 
extreme positions to effect the movement of said 
contact means to the open-circuit and to the 
closed-circuit position, means for pivotally sup 
porting said member intermediate its ends, the 
other end of Said member being movable, upon the 
occurrence of predetermined conditions, inde 
pendently of said end upon which said contact 
In eans is Supported, and means Operable in re 
sponse to the novenent of said other end to 
cause said contact supporting end to move said 
contact means from one position to the other 
with a snap action and to automatically return 
Said contact means to its original position like 
Wise with a Snap action. 

5. In a circuit interrupter, contact means moy 
able between two extreme positions to open and 
to close the circuit, and operating means for caus 
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ing said movable means to move from one extreme 
position to the other extreme position upon the 
occurrence of predetermined conditions, and to 
automatically return to the original position upon 
the occurrence of other predetermined conditions, 
said Operating means including a pivoted contact 
actuating member having at least a portion there 
of of thermally responsive material, and an over 
Center spring for noying said actuating member 
to the open-circuit and to the closed-circuit posi 
tion with a snap action, said portion of thermally 
responsive material being movable when heated 
to cause relative movement between the line of 
action of said spring and the pivot point of said 
actuating member. 

6. In a circuit interrupter, contact means mov 
able between two extreme positions to open and 
to close the circuit, and operating means for caus 
ing said contact means to move from one extreme 
position to the other, with a snap action, upon the 
occurrence of predetermined conditions, and to 
automatically return to the original position, like 
-wise with a snap action, upon the occurrence of 
other predetermined conditions, said operating 
means including a pivoted contact actuating mem 
ber having at least a portion thereof of bimetallic 
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center spring connected intermediate said pivoted 
members, said portion of bimetallic material being 
movable upon the occurrence of predetermined 
conditions to cause sufficient relative movement 
between the line of action of said spring and the 
pivot point of said actuating member to effect the 
actuation of said interrupter. 

7. In a circuit interrupter, contact means nov 
able between two extreme positions to open and 
to close the circuit, and operating means for caus 
ing said contact means to move from one extreme 
position to the other, with a snap action, upon the 
occurrence of predetermined conditions, and to 
automatically return to the original position, like 
wise with a snap action, upon the occurrence of 
other predetermined conditions, said operating 
means including a pivoted, contact actuating 
member having at least a portion thereof of bi 
metallic material, a second member pivotally sup 
ported at a point spaced some distance from the 
point of Support of said actuating member, and an 
Over-center spring means connected at one end to 
each of said pivoted members, said portion of bi 
metallic material being movable upon the occur 
rence of predetermined conditions to cause Suff 
cient relative movement between the line of ac 
tion of said spring and the pivot points of said 
pivoted members to effect the actuation of said 
interrupter. 

8. In a circuit interrupter, contact means nov 
able between two extreme positions to open and to 
close the circuit, and actuating means for said. 
contact means, said actuating means including an 
operating handle movable, through the applica 
tion thereto of a suitable force, to cause said con 
tact means to move from one position to the other, 
and means automatically operable, independently 
of said operating handle, upon the occurrence of 
predetermined conditions to cause said contact 
means to move from one position to the other and 
to automatically return to the original position 
after a predetermined time delay. 

9. In a circuit interrupter, contact means now 
able between two extreme positions to open and 
to close the circuit, and actuating means for said 
contact means, said actuating means including an 
Operating member movable, through the applica 
tion thereto of a suitable force, to cause said con 
tact means to move from one position to the other, 
automatic means operable upon the occurrence 
of predetermined conditions to cause said con 
tact means to move from one position to the other 
and to automatically return to the Original post 
tion after a time delay, and selective means for 
causing the operation of said interrupter to be in 
response to movement of said operating member 
or in response to the actuation of said automatic 
eaS. 

10. In a circuit interrupter, contact means mov 
able to an open-circuit and to a closed-circuit po 
sition, and actuating means for said contact 
means, said actuating means including a handle 
means movable to cause said contact means to 
move from one position to the other, electro-re 
sponsive means operable upon the occurrence of 
predetermiend conditions to cause said interrupt 
er to move from one position to the other, irre 
spective of the position of said handle means, and 
means automatically operable to cause said in 
terrupter to return to said first position, upon 
the occurrence of other predetermined conditions, 
following the operation of said electro-responsive 
e8S. 
11. In a circuit interrupter, contact means now 

7 
able to an open-circuit and to a closed-circuit po 
sition, and actuating means for said contact 
means, said actuating means including a handle 
merns. Innovable to cause said contact means to 
move from one position to the other, electro-re 
sponsive means operable upon the occurrence of 
predetermined conditions to cause said interrupter 
to move from one position to the other, irrespec 
tive of the position of said handle means, means, 
operable when said handle means is held in a pre 
determined position, to cause said interrupter to 
return automatically to said first position, follow 
ing the operation of said electro-responsive means, 
and releasable means for holding said handle 
means in said predetermined position. 

12. In a circuit interrupter, contact means 
movable between two positions to open and to 
close the circuit, and actuating means for said 
contact means, said actuating means including a 
handle member movable to cause said contact 
means to move from one position to the other, 
means for restraining said handle in One posi 
tion, and means operable upon the occurrence 
of predetermined conditions, when said handle is 
held in one position by said restraining means, 
to cause said contact means to move from one 
position, to the other and to automatically re 
turn to the original position, upon the occur 
rence of other conditions. 

13. In a circuit interrupter, contact means 
movable between two positions to open and to 
close the circuit, and actuating means for said 
contact means, said. actuating means including 
a handle member movable to cause said contact 
neans to move from one position to the other, 
with a snap action, releasable means for restrain 
ing said handle in one position, and means op 
erable upon the occurrence of predetermined 
conditions, when said handle is held in one posi 
tion by said restraining means, to cause said con 
tact means to move from one position to the oth 
er with a snap action. and to automatically re 
turn to the original position likewise with a snap 
action after the occurrence of other conditions. 

14. In a circuit interrupter, contact means 
movable to an open-circuit and to a closed-cir 
cuit position, and actuating means for said con 
tact means, said actuating means including means 
which is operable upon the occurrence of prede 
termined conditions to cause said contact means 
to move from one position with a snap action to 
the other position, to remain in said other posi 
tion for a predetermined short interval of time, 
and to then return to said first position, likewise 
with a snap action, and which is operable upon 
the occurrence of other predetermined condi 
tions to cause siid contact means to move from 
one position to the other position with a Snap 
action, to remain in said other position for a pre 
determined longer interval of time, and to then 
return to said first position also with a Snap ac 
tion. . 

15. In a circuit interrupter, contact means 
movable to an open-circuit and to a closed-cir 
cuit position, and actuating means for said con 
tact means, said actuating means including a 
handle means movable to cause said contact 
means to move from one position to the other 
ard spring means operatively interposed between 
Frid handle means and said contact means for 
causing said contact means to move with a Snap 
artion to each of said positions upon movement 
of said handle means, electroresponsive means 
operable upon the occurrence of predetermined 
conditions to cause said interrupter to move from 
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one position to the other, irrespective of the 
position of said handle means, and means auto 
matically operable to cause said interrupter to 
return to said first position, upon the occurrence 
'f other predetermined conditions, following the 
operation of said electro-responsive means. 

16. In a circuit interrupter, . contact means 
movable to an open-circuit and to a closed-cir 
cuit position, and actuating means for said con 
tact means, said actuating means including a 
handle means movable to cause said contact 
means to move from one position to the other, 
electro-responsive means operable upon the oc 
currence of predetermined conditions to cause 
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said interrupter to move from one position to 
the other, irrespective of the position of Said han 
dle means, means automatically operable to cause 
said interrupter to return to said first position, 
upon the occurrence of other predetermined con 
ditions following the operation of said electro 
responsive means, and said handle means being 
incapable of returning said contact means to said 
first position after the occurrence of the first 
said predetermined conditions until the occur 
rence of said other predetermined conditions. 

17. In a circuit interrupter, contact means 
movable to an open-circuit and to a closed-cir 
cuit position, and actuating means for said con 
tact means, said actuating means including a 
handle means movable to cause said contact 
means to move from one position to the other 
and spring means operatively interposed between 
said handle means and said contact means for 

35 

40 

45 

50 

55 

60 

. 65 

70 

75 

causing said contact means to move with a snap 
action to each of said positions upon movement 
of said handle means, electro-responsive means 
operable upon the occurrence of predetermined 
conditions to cause said interrupter to move 
from one position to the other, irrespective of 
the position of said handle means, means auto 
matically operable to cause said interrupter to 
return to said first position, upon the OCCurrence 
of other predetermined conditions, following the 
operation of said electro-responsive means, and 
said handle means being incapable of returning 
said contact means to said first position after the 
occurrence of the first said predetermined Con 
ditions until the occurrence of said other prede 
termined conditions. 

18. In a circuit interrupter, contact means 
movable between two extreme positions to open 
and to close the electrical circuit through Said 
interrupter, and actuating means for Said con 
tact means, said actuating means including an 
operating member, an over-center spring associ 
ated therewith, said operating member being 
movable to cause said over-Center spring to move 
said contact means from one position to the other 
with a snap action, and automatic means operable 
upon the occurrence of predetermined conditions 
to cause said over-center spring to move said con 
tact means from one position to the other, ir 
respective of the position of said operating mem 
ber, with a Snap action, and to automatically re 
turn said contact means to the original position 
after a time delay. 

19. In a circuit interrupter, a stationary con 
tact means, a pivotally supported switch arm for 
cooperating therewith to open and to close the 
electrical circuit through said interrupter, and 
actuating means for said switch arm, said actuat 
ing means including an operating handle, an 
over-center spring intermediate said operating 
handle and said Switch arm, said operating han 
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dle being movable to cause said over-center 
spring to move said switch arm to either the open . 
circuit or the closed circuit position with a snap 
action, and automatic means operable independ 
ently of said operating handle, upon the occur 
rence of predetermined conditions to cause said 
Over-center spring to move said Switch arm from 
one position to the other and to automatically re 
turn said switch arm to the original position after 
a predetermined time delay, said automatic 
means including a thermally responsive bimetal 
lic means which is movable to cause a displace 
ment, relative to the pivot point of said switch 
arm, of the line of action of said over-center 
Spring. 

20. In a circuit interrupter, a stationary con 
tact means, a pivotally supported switch arm for 
cooperating therewith to open and to close the 
electrical circuit through said interrupter, and 
actuating means for Said Switch arm, said acture 
atting means including an operating member, an 
over-center Spring intermediate said operating 
member and Said Switch arm, said operating men 
ber being movable to cause said over-center 
spring to move said switch arm to either the open 
circuit or the closed circuit position with a Snap 
action, and automatic means operable upon the 
occurrence of predetermined conditions to cause 
said over-center spring to move said switch arm 
from the closed-circuit position to the open-cir 
cuit position with a snap action, irrespective of 
the position of said operating member, and to 
automatically return said Switch arm to the 
closed-circuit position following a predetermined 
time delay, said automatic means including a 
current-carrying bimetallic means which is mov 
able to cause a displacement, relative to the pivot 
point of said switch arm, of the line of action 
of said over-center spring, and means for causing 
said current carrying bimetallic means to be en 
ergized in response to the current flowing in the 
circuit controlled by said interrupter. 

21. In a circuit interrupter, contact means 
movable to an open-circuit and to a closed-cir 
cuit position, and actuating means for Said con 
tact means, said actuating means including an 
over-center spring, a handle means movable to 
cause said over-center spring to move Said con 
tact means from either position to the other with 
a snap action, current-carrying bimetallic means 
operable upon the occurrence of predetermined 
conditions to cause said over-center Spring to 
move said contact means from the closed-cir 
cuit position to the open-circuit position, irre 
spective of the position of said handle means, 
and means automatically operable to cause said 
over-center spring to return said contact means 
to said first position upon the occurrence of pre 
determined conditions following the operation of 
said electro-responsive means. 

22. In a circuit is terrupter, a contact means 
movable to an open circuit and to a closed circuit 
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position, an actuating means for said contact 
means including a handle, means operable in re 
Sponse to movement of Said handle to move said 
contact means from one position to the other 
with a Snap action, electro-responsive means op 
erable upon the occurrence of predetermined 
conditions to cause said contact means to be 
moved from one position to the other, irrespec 
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tive of the position of said handle means, and . 
means automatically operable to cause said con 
tact means to be returned to said first position 
upon the occurrence of other predetermined con 5 
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ditions following the operation of said electro 
responsive means. 

23. In a circuit interrupter, a contact means 
movable to an open and to a closed circuit pos 
sition, an actuating means for said contact 
means including a handle, means operable in 
response to movement of said handle to move 
said contact means from one position to the 
other with a snap action, electro-responsive 
means operable upon the occurrence of predeter 
mined conditions to cause said contact means 
to be moved from the closed circuit position to 
the open circuit position with a Snap action, ir 
respective of the position of said handle, and 
means automatically operable to cause said con 
tact means to be returned to said closed circuit 
position, likewise with a Snap action, upon the 
occurrence of other predetermined conditions 
following the operation of said electro-responsive 
ES 
24. In electrical apparatus, means movable 

between two extreme positions to effect the op 
eration of said apparatus, and actuating means 
for said movable means, including a current 
carrying, thermally responsive means operable 
upon the occurrence of predetermined condi 
tions to cause said movable means to move from 
one of said two extreme positions to the other 
and to automatically return to the initial posi 
tion after a predetermined time delay, the Cur 
rent-carrying path through said thermally re 
sponsive element being so arranged that upon 
the occurrence of other predetermined condi 
tions said actuating means is caused to move 
said movable means from one of said tWO ex 
treme positions to the other and to automati 
cally return to the initial position after a dif 
ferent predetermined time delay. 

25. In electrical apparatus, means movable 
between two extreme positions to effect the op 
eration of said apparatus, and actuating means 
for said movable means, including means oper 
able upon the occurrence of predetermined con 
ditions to move said movable means from one 
of said two extreme positions to the other with 
a snap action, to cause said movable means to 
remain in said other position for a predeter 
mined short interval of time, and to then return 
said movable means to said first position, like 
wise with a snap action, and operable upon the 
occurrence of other predetermined conditions 
to move said movable means from one position 
to the other with a snap action, to cause said 
movable means to remain in said other posi 
tion for a predetermined longer interval of time, 
and to then return said movable means to said 
first position also with a snap action. 

26. In electrical apparatus, means movable 
between two extreme positions to effect the op 
eration of said apparatus, and actuating means 
for said movable means, including means for es 
tablishing a looped current-carrying path 
through said interrupter, at least a portion of 
said path comprising a member of thermally re 
sponsive material, which is movable from a nor 
mal inoperative position to an operative position, 
and means operable in response to movement 
of said member to said operative position to 
cause said movable means to be moved from One 
of said two positions to the other and to be 
returned automatically to the initial position, 
said movable portion being movable to said Op 
erative position either in response to the heating 
effect of the current flowing through said electro 
responsive element or in response to the mag 

netic effect resulting from said looped current 
carrying path. 

27. In a circuit interrupter, contact means 
movable to an open-circuit and to a closed-circuit 
position, and actuating means for said contact 
means, said actuating means including a handle 
means movable to cause said contact means to 
move from one position to the other, thermally 
responsive means heated upon the occurrence 
of predetermined conditions to cause said inter 
rupter to move from one position to the other, 
irrespective of the position of said handle means, 
and said thermally responsive means being oper 
able to cause said interrupter to return to said 
first position, upon cooling. 

28. In a circuit interrupter, separable contacts 
for Opening and for closing the electrical circuit 
through said interrupter, actuating means for 
said separable contacts including an operating 
member movable to normally cause said contacts 
to move either to the open or to the closed-cir 
cuit position, electro-responsive means operable 
upon the occurrence of predetermined conditions 
to cause said actuating means to move said con 
tacts to the open circuit position, and means 
Operable only after said contacts have been 
moved to the open-circuit position as a result of 
the actuation of said electro-responsive means, 
for causing said actuating means to return said 
interrupter automatically to the closed-circuit 
position. 

29. In an automatically reclosing circuit break 
er, contact means movable to an open and to a 
closed-circuit position, actuating means for said 
contact means including an operating member 
which is movable between two positions to cause 
said contact means to be moved to the open or to 
the closed-circuit position, electro-responsive 
means operable upon the occurrence of prede 
termined conditions to cause said actuating 
means to move said contact means to the open 
circuit position, and means for causing said ac 
tuating means to automatically reclose said con 
tact means following each opening operation 
which is caused by said electro-responsive means, 
said means for causing automatic reclosing be 
ing inoperative when said contacts are moved to 
the open-circuit position by movement of said 
operating member. 

30. In a circuit interrupter, contact means 
movable to an open and to a closed-circuit po 
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sition, actuating means for said contact means 
including manually Operable means for causing 
said contact means to be moved to the open or to 
the closed-circuit position, electro-responsive 
means operable upon the Occurrence of predeter 
mined conditions to cause said actuating means 
to move said contact means to the open-circuit 
position independently of the position of said 
manually operable means, and means for caus 
ing said actuating means to automatically re 
turn said contact means to the closed-circuit posi 
tion following each opening operation caused by 
the operation of said electro-responsive means, 
said means for causing automatic reclosing being 
operable only after those opening operations 
which are caused by said electro-responsive 
es. 
31. In a circuit interrupter, contact means 

movable to an open and to a closed-circuit post 
tion, actuating means for said contact means in 
cluding an Over-center spring means and an 
operating member, which is movable to cause 
said over-center spring means to move said con 
tact means from one position to the other with 
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a snap action, electro-responsive means operable automatically to the closed-circuit position upon 
upon the occurrence of predetermined conditions the occurrence of a predetermined condition foll 
to cause said actuating means to move said con- lowing each opening operation which is caused 
tact means to the open-circuit position, likewise by, the operation of said electro-responsive means, 

5 with a snap action, and means for causing said - s 
actuating means to return said contact means OLIVER, S, JENNINGS, 

  


