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Patented Jan. 2, 1940 

UNITED STATES 

2,185,525 

PATENT OFFICE 
2,185,525 

AUTOMATC (CRCUIT BREAKER, 

Joseph Sachs, West Hartford, Conn., assignor to 
Colt's Patent Fire Arms Manufacturing Com 
pany, Hartford, Conn., a corporation of Con 
necticut 

Application October 4, 1938, Serial No. 233,266 
Claims. 

The present invention relates to an automatic 
circuit breaker and is particularly adapted for 
incorporation in an automatic circuit breaker of 
the general type disclosed in my prior patent for 

5 Automatic circuit breaker No. 2,094,964 dated 
October 5, 1937. The circuit breaker disclosed in 
the Said patent is responsive to only one con 
trolling condition, that is, an excess current con 
dition in one leg of an electric circuit. The 

20 circuit breaker embodying the present invention 
is essentially different in that it is responsive 
to either one of two different controlling condi 
tions, as for instance an excess current condi 
tion in either one of two legs of the circuit. A 

5 circuit breaker embodying the present invention 
is in many respects similar to that disclosed in 
my co-pending application for Automatic circuit 
breaker, Serial No. 233,265, filed on even date 
herewith. 

20 While I do not necessarily so limit myself, a 
circuit breaker embodying the present invention 
is particularly adapted for use as a “motor 
starter.' It is capable of carrying a moderate 
overload for a predetermined short interval of 

25 time, but the design is such that automatic open 
ing of both legs of the circuit will occur if the 
Overload continues in either one of the two legs 
of the circuit for a longer interval of time. 
A motor starter embodying the present inven 

30 tion is manually operable to close and open the 
circuit for the Ordinary starting and stopping 
of the motor. Two electro-responsive devices 
are provided connectible in two legs of the cir 
cuit and each serving upon the attainment of 

35 excess current conditions in the corresponding 
circuit leg to release the movable contacts from 
the control of the operating member or handle 

... and thus permit the circuit to automatically 
open independently of the handle. 

40. In accordance with the invention set forth in 
the said Copending application, two movable de 
vices each automatically responsive to a prede 
termined condition are included in the mechani 
cal connection which normally holds the mov 

f 45 able contact member with its contact or con 
tacts in circuit-closing position. When there is 
an operating member or handle, the mechanical 
connection is interposed between the Said Op 
erating member or handle and the said contact 

50 member so that the former can effect the move 
ment of the latter for Ordinary SWitching pur 
poses. The two said condition-responsive devices 
normally serve to maintain the Said mechanical 
connection and either of them upon automatic 

55 action serves to break the mechanical connection. 

(C. 200-116) 
Preferably these condition-responsive means are 
bi-metallic strips bodily movable with the mov 
able contacts and constituting latches. One of 
the objects of the present invention is to provide 
a circuit breaker or motor starter of the type 5 
specified having an improved mechanism for en 
gagement with the bi-metallic strips Or latches. 
This mechanism greatly reduces the preSSure Or 
the strips or latches and has other important 
advantages as will presently appear. 

In accordance with the invention I provide 
various advantageous details of construction and 
operation all of which will be fully apparent from 
the following Specification. 

In the accompanying drawings I have shown 25 
one suitable embodiment of the invention, but it 
will be understood that the drawings are in 
tended for illustrative purposes only and are not 
to be construed as defining or limiting the Scope 
of the invention, the claims forming a part of 0 
this specification being relied upon for that pur 
pOSe. 
Of the dra Wings: 
Fig. 1 is a front view of a circuit breaker em 

bodying the invention, the front cover of the 25 
enclosing box being omitted. 

Fig. 2 is a vertical Sectional view taken along 
the line 2-2 of Fig. and showing the cover of 
the enclosing box, 

Fig. 3 is a transverse sectional view taken along 30 
the line 3-3 of Fig. 1 and showing the cover of 
the enclosing box. 

Fig. 4 is a vertical sectional view taken along 
the lines 4-6 of Fig. 1, the enclosing box being 
omitted. 35 

Fig. 5 is a view similar to Fig. 4. but showing 
the various parts in open-circuit positions instead 
of closed-circuit positionS. 

Fig. 6 is a view similar to Fig. 1 but omitting 
the enclosing box and showing the parts in open- 40 
circuit positions. In this view the heaters are 
omitted. 

Fig. 7 is a perspective view showing the Sup 
porting block for the movable contacts and the 
contacts and other parts thereon, One pair of 
contacts being shown removed from the block. 

Fig. 8 is a fragmentary Sectional view similar 
to Fig. 4. but showing the movable contacts and 
their insulating supporting block partly removed. 

Fig. 9 is a perspective view of One of the 
heaters. 

Fig. 10 is a fragmentary Sectional view taken 
along the line O-O of Fig. 2 and showing cer 
tain of the parts in their closed-circuit posi 
tions, 
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Fig. 11 is a view similar to Fig. 10 but showing 

the parts in the positions which they assume 
when the operating member or handle is moved to open-circuit position. 

Fig. 12 is a view similar to Fig. 10 but showing 
the parts in the positions which they assume 
when the operating member or handle is held in 
closed-circuit position and when automatic open 
ing is effected by reason of excess current in the 
right hand leg of the circuit. 

Fig. 13 is a view similar to Fig. 10 but showing 
the parts in the positions which they assume 
when the operating member or handle is held in 
closed-circuit position and when automatic open 
ing is effected by reason of excess current in the 
left hand leg of the circuit. f 

Fig. 14 is a view similar to Fig. 10 but showing 
the parts in the positions which they assume 
When the operating member or handle is held in 
closed-circuit position and when automatic open 
ing is effected by reason of excess current in both 
legs of the circuit at the same time. 

Referring to the drawings, represents an in 
sulating block or base which serves as a support 
for all of the electrical parts of the circuit 
breaker and for all of the mechanically operative 
parts. The base is secured by means of rivets 
2, 2 to a metallic supporting plate 3 which is 
connected with the rear wall of an enclosing box 
4. An insulating sheet 3 is interposed between 
the base and the plate 3. The plate 3 is prefer 
ably readily detachable, being held at the top by 
hook portions 3 which enter holes 4a in the box 
wall, and being held at the bottom by screws 5, 5. . 
After loosening the screws, the plate 3 and all 
parts carried thereby can be raised and removed. 
The box 4 has a removable front cover 6 nor 

mally held in place by a pin 7 at the top and 
a latch 8 at the bottom. The cover 6 has a 
front opening adapted to receive the operating 
member or handle of the circuit breaker as will 
presently appear. A flange 6 surrounds the 
Opening to protect the operating member. 
A three pole circuit breaker is shown, there 

being three wire terminals 9, 0 and carried 
by the base near the top edge thereof and 
three other wire terminals 2, 3 and 4 carried 
by the base near the bottom edge thereof. 
Electrically and mechanically connected with the 
respective wire terminals 9, O and are sta 
tionary contacts 5, 6 and f having downward 
exposed contact faces. Each of the stationary 
contacts 5, 6 and 7 constitutes one of a pair 
of Such contacts, the other contact of each pair 
being similarly constructed and positioned but 
located toward the rear. These latter contacts 
will be referred to as the rear stationary con 
tacts, the rear contact f8 for the right leg of 
the circuit being shown in Fig. 2 and the rear 
contact 9 for the center leg of the circuit being 
shown in Figs. 4 and 5. 
The stationary contacts of each pair, as for 

instance contacts f5 and fS shown in Fig. 2, are 
carried by screws 20 and 2 f which extend through 
slots and b in the base . Preferably the 
Screws also extend through a horizontal strip 22 
formed of insulating material, this strip serving 
to close the slots fa and b. The screws are 
held in place by nuts 23 and 24. A nut 23a on 
the screw 20 serves to connect a conductor 25 
which carries the beforementioned wire terminal 
9. A nut 24 on the screw 2? serves for the 
connection of a conductor 27 which is located 
in the main in a suitable groove in the rear of 
the base. By removing the nuts from the screws 
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20 and 2, the stationary contacts are released 
So that they can be readily removed. 
The other end of the conductor 2 is con 

nected with a screw 28 which extends through 
the base to the front thereof. A screw 29 sim 
ilar to the screw 28 is mounted at the front of 
the base, this screw being associated with a 
conductor 30 which carries the before-mentioned 
wire terminal 2. A heating unit or heater to 
be presently described in detail is connected 
between the screws 28 and 29 and there is thus 
established a continuous electric circuit from the 
rear stationary contact 8 to the wire terminal 
2. In similar manner the rear stationary con 
tact at the left is electrically connected with 
the wire terminal 4, there being heater engaging 
screws 3 and 32 similar to the screws 28 and 
29, and there being a conductor 33 and the front 
similar to the conductor 30. 
The rear stationary contact 9 at the center 

is connected with a conductor 34 at the rear of 
the base which extends downward through a 
suitable groove to a position near the lower end 
of the base where it is engaged by a Screw 35 
extending forward to the front of the base and 
providing electrical connection with the wire 
terminal 3. 
A contact carrying block 36 is movable ver 

tically in a manner to be presently described. 
This block 36 carries three pairs of bridging 
contacts 37, 38 and 39 adapted when in their 
upper positions to engage and electrically con 
nect the stationary contacts of the several pairs. 
The several pairs of bridging contacts carried 

by the block 36 are similar and a detailed de 
scription of one of them will suffice for all. Re 
ferring particularly to Fig. 7, it will be observed 
that the contacts 37, 3 constituting One pair are 
mounted on a bridging conductor 37 which is 
carried by the block 36. Preferably the bridging 
contacts and their connecting conductor are 
readily detachable from block 36 so that they 
can be replaced if worn or burned. 

Projecting rearward from the bridging con 
ductor 37a is a flat stud 40 which normally pro 
jects trrough a slot 36 in the block 36. A spring 
4 surrounds this stud. The slot 36 terminates 
in a substantially square recess 36b in which is 
positioned a washer 42. This washer has a cen 
tral hole therein with opposite notches 42, 42. 
adapted to receive the stud 40. The stud 40 has 
notches 40, 40a adapted to receive the unnotched 
portions of the washer 42. In assembling, the 
stud 40 is entered in the slot 36, the spring 4 
being compressed. The washer 42 is placed on 
the stud 40 and turned through approximately 
90 so that the unnotched portions of the washer 
are entered in the notches 40, 40 of the stud. 
Then the stud with the bridging member and 
contacts thereon is permitted to move forward 
under the influence of the spring 4, the washer 
42 entering the square recess 36b. The walls 
of the recess prevent the washer from turning 
and thus the contact unit is Securely held. When 
removal is desired, the contact unit is pressed 
downward so as to bring the washer 42 out of 
the recess and then the washer can be turned 
and removed. Thus the bridging connectors are 
detachably and yieldably connected to the con 
tact carrying block. When the block is moved 
upward the movable contacts on the three 
bridging connectors can engage the correspond 
1ng stationary contacts, the springs 4 yielding 
as required and providing the necessary contact 
pressure, i 
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Carried by the base is a frame 43 which 

serves to carry all of the movable parts of the 
circuit breaker. This frame is approximately 
U-shaped in horizontal section, the legs of the 
U consisting of two parallel vertical side por 
tions or plates which project forward. The rear 
yoke portion of the frame is secured directly to 
the base as for instance by means of ScreWS 
44, 33. 
Mounted between the side plates of the frame 

43 for rectilinear movement is an actuating mem 
ber 45. As shown, this member 45 is a U-shaped 
metallic plate having slots 45 in the side legs 

, thereof which receive studs 46, 46 projecting 
inward from the frame side plates. Extending 
transversely between the side legs of the U 
shaped plate 45 is a pin 47 having end portions 
which project through slots 438 in the frame 
side plates. It will be seen that the studs 46, 
36 and the end portions of the pin 4 serve as 
means for guiding the actuating member 45 
for rectilinear movement between the frame side 
plates. 
The contact carrying block 36 is carried by a 

metallic member 48 which is U-shaped in vertical 
section, the legs of the U extending downward. 
The two legs are connected with each other near 
the bottom by means of a horizontal pin 49 hav 
ing spacing washers 50 and 508 thereon. Trans 
verse pins 5, 53 and 52, 52 serve to guide the 
member 8 for rectilinear movement between 
the side plates of the frame. It will be observed 
that the member 48 is supported and guided en 
tirely independently of the actuating member £5. 
The insulating contact carrying block 36 is . 

shown as being so connected with the member 
A8 as to be readily detachable. The block is gro 
vided With two headed studis 53, 53 which Khor 
mally enter keyhole slots (388, $88 in the top or 
yoke portion of the member 38. The studs 53 
are normally seated in the Smaller rearward por 
tions of the keyhole slots as shown in Fig. 3. The 
block is yieldably held in the position shown in 
Fig. 3 by means of a spring 55 which enters a 
notch 36c in the block 36. Preferably there are 
two notches 36c at opposite sides of the block 
so that the block can be held in either of two posi 
tions. When it is desired to remove the block 
36 and the contacts thereon, the block is moved 
forward against the resistance of the spring 55 
and is then moved upward so as to bring the studs 
53 out of the slots 48a as shown in Fig. 8. The 
block with the contacts thereon can then be en 
tirely removed from the circuit breaker and hy 
reversing the procedure described the block and 
the contacts can be replaced and connected. 

For convenience the member 48 together with 
the insulating block 36 and the contacts carried 
thereby will be referred to collectively as consti 
tuting the 'contact member' of the circuit break 
er. All of the parts of the contact member are 
movable in substantial unison with each other 
So as to make and break the circuit simultaneous 
ly at all of the contacts. 
The contact member is biased for movement 

in the circuit-opening direction. As shown, this 
biasing is effected by means of a Spring 49a, which 
surrounds the spacing bushing 50 and has end 
portions which are seated in suitable notches in 
the bottom edge portions of the side plates of the 
frame. 
There are two condition-responsive Or electro 

responsive means, each of which has at least a 
portion thereof normally bodily movable with the 
contact member and with the actuating men 

3 
ber, the said means normally serving to provide 
at least a portion of a mechanical connection so 
that the actuating member can cause the move 
ment of the contact member to open and close 
the circuit. Upon action of either one of the con 
dition-responsive or electro-responsive means 
separately from the other, the before-mentioned 
mechanical connection is released and the contact 
member is permitted to automatically move to its 
open-circuit position entirely independently of 
the actuating member. The details of the me 
chanical construction and arrangement of the 
two said means may be widely varied within the 
scope of my invention. One particular construc 
tion which has been found satisfactory is shown 
and will be described in detail. 
The before-mentioned means for operatively 

connecting the actuating and contact members 
preferably comprises two thernostatic bi-metallic 
strips fixedly connected with one of the said mem 
bers. As shown, there are two such strips 56 and 
5 positioned at the sides of the contact member 
and connected respectively with integral exten 
sions 48a and 4.8b on the plate (38. The strips 
56 and 5 are at the Outer Sides of the frame side 
plates as clearly shown in Fig. 6. The mechani 
cal connecting means also comprises certain rela 
tively movable interconnected mechanical ele 
ments which cooperate with the bi-metallic strips. 
These elements are connected with both mem 
bers, that is, with the actuating member and with 
the contact member which are thus normally 
held in fixed relationship. The construction is 
such that the bi-metallic strips carry only a por 
tion of the force required to move and hold the 
contact member, the remainder of the said force 
being carried by the before-mentioned connecting 
elements. 

O 
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In the construction as shown there are two 
arms 58 and 59 pivoted to the same member which 
carries the strips 56 and 5, that is, the contact 
member. These arms 58 and 59 are pivotally 
mounted on the pin 49, being held against for 
Ward or rearward movement by the bushings 50 
and 58a. The end portions of the arms 58 and 59 
are normally engaged by the strips 56 and 57, the 
frame side plates having openings 43b, 43b with 
notches 430, 430 which provide clearance for the 
arms. A lever 60 is pivoted between its ends at 
6 to the actuating member 45. Links 62 and 
63 are connected at 64 and 65 to the end portions 
of the lever 60, the links being also connected 
to the respective arms 58 and 59 at 66 and 67 
between the ends thereof. With the parts in 
open-circuit position as shown in Figs. 5 and 6, 
movement of the arms 58 and 59 downward be 
yond the positions shown is prevented by their 
engagement with the frame at the edges of the 
notches 53c, 43c. v. 

Positioned between the side plates of the frame 
43 is an operating member or handle 68 this be 
ing pivotally supported on the side plates by 
means of a transverse pivot pin 69. A spring 
70 serves to bias the operating member 68 for 
movement in the counter-clockwise direction. 
Pivotally connected with the frame side plates at 
7 are two similar bell-crank levers 72 and T3. 
The rear arms of these levers are slotted near 
their rear ends to receive the end portions of the 
before-mentioned transverse pin 47 carried by 
the actuating member 45. Pivotally connected at 
74 to the operating member 68 are two links 75 
and 76, the other ends of the links being pivotally 
connected at 77 with the forward arms of the 
bell-cranks 72 and 73. The before-mentioned 
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openings 43b, 43b in the side plates of the frame 
provide clearance for the links 5 and 6 and for 
the pivotal connections at 77. Transverse pins 
78 and 79 serve as stops to limit the pivotal move 
ment of the operating member. . 
The bell-cranks 2 and 3 and the links 5 and 
6 serve to enable the operating member 68 to 
move the actuating member 45 in either direc 
tion. With the parts in closed-circuit position 
as shown in Figs: 1, 2, 3 and 4, the parts may be 
moved to open-circuit position by applying rear 
ward pressure on the button of the Operating 
member which is marked 'Stop.' This moves 
the operating member in the counter-clockwise 
direction with resultant movement of the actu 
ating member and of the connected contact men 
ber in the downward direction to the open-circuit 
positions shown in Figs, 5 and 6. To restore the 
parts to the closed-circuit positions shown in Figs. 
1, 2, 3 and 4, rearward pressure is applied to the 
button of the operating member which is marked 
“Start.' 
By referring more particulary to Figs. 2 and 

4, it will be observed that with the parts in closed 
circuit positions the links 75 and 76 cooperate 
with the operating member itself to form an 
overset toggle which holds all of the parts in the 
positions shown. Pressure for maintaining the 
toggle in its overset or locked position, as shown, 
is provided by the spring 49a, which tends to move 
the contact and actuating members downward 
and hence tends to move the bell-crank evers 
72 and 73 in the clockwise direction. The Spring 
55 acting through the toggle serves to Overcome 
the tendency of the spring 70 to move the oper 
ating member in the counter-clockwise direction. 
The bimetallic strips 56 and 57 are defectible 

by heat, and as concerns the broader aspects of 
the invention I do not limit myself as to the 
mianner of heating the said strips. Preferably, 
however, there are two separate means associ 
ated respectively with two legs of the circuit and 
with the said two bimetallic strips, the Said means 
serving upon the attainment of excess current 
conditions in either leg of the circuit to cause 
the independent heating and deflection of the 
corresponding strip. As shown, there are two 
similar separate heaters 80, 80 having normally 
fixed positions, these heaters being mounted on 
the insulating base entirely independently of 
the frame which carries the contact member and 
the associated parts. The heater 80 at the right, 
serves as an electrical connection between the 
screws 28 and 29 and the heater 80 at the left, 
serves as an electrical connection between the 
screws 3i and 32. The heaters are thus readily 
detachable and it will be clear that by removing 
the corresponding screws either of the heaters 
can be removed for inspection, repair or replace 
ment, 
The mechanical construction of the heaters can 

be widely varied but one Suitable construction is 
shown in Fig. 9. Essentially each heater com 
prises two L-shaped strips 8 and 8 a which are 
apertured to receive the attachment Screws be 
fore mentioned. Connected with the ends of the 
strips 8 and 8 is a section of high resistance 
heating wire 82 bent to a serpentine shape as 
shown. Preferably the L-shaped members 8 
and 8 are covered by insulating plates 83 and 
84 connected with the said members by means of 
hollow rivets 85 and 86 which receive the corre 
Sponding attachment screws. Other insulating 
plates 87 and 88 are provided at opposite sides 
of the resistance wire 82, these plates having ex 

2,185,525 
tensions 8a and 88 which extend through slots 
in the insulating plate 83. The plates 87 and 
88 are connected with each other by rivets 89 
which extend through suitable spacing washers 
90. If desired the inner plate 88 may be per 
forated as shown to permit heat from the wire 82 
to be more readily transmitted. 
By referring particularly to Fig. 3 it will be 

observed that the resistance wires 82, 82 of the 
tWO heaters 80, 80 are normally positioned in 
relatively close proximity to the bimetallic strips 
56 and 57. The heaters are connected respec 
tively in the right hand and left hand legs of the 
circuit and the resistance wires of the heaters are 
designed to carry normal current without exces 
Sive heating. However, upon attainment of ex 
cess current conditions in either of the said legs 
of the circuit the corresponding resistance wire 
is heated to a much higher temperature, and its 
heat is transmitted to the adjacent bi-metallic 
strip 56 or 57. 
The Operation of the circuit breaker under 

normal and abnormal current conditions will be 
more readily understood by reference to the frag 
mentary diagrammatic views which constitute 
Figs. 10, 11, 12, 13 and 14. Fig. 10 shows the 
parts in closed-circuit position, this view corre 
Sponding in this respect to Fig. 1. The actuating 
member 45 is held in its upper position by means 
of the operating member 68, the links 75 and 
76, and the bell-cranks 72 and 73; and the con 
tact member is correspondingly held in its upper 
position by reason of the engagement of the bi 
metallic strips or latches 56 and 57 with the piv 
oted arms 58 and 59. The contact member tends 
to move downward under the action of the spring 
49, and this tendency is resisted by the levers 
58 and 59 which are held by the links 62 and 63, 
the links in turn being held by the lever 60 and 
the pivot pin 6f connected with the actuating 
member 45. The pressure required to hold the 
contact member is transmitted thereto partly 
through the latches 56 and 57 and partly through 
the pivot pin 49. Thus the force required to 
hold the contact member is transmitted only 
partly through the bi-metallic latches, and the 
preSSure upon them is much less than it otherwise 
Would be. In fact, with the links connected as 
shown only about one-third of the total force is 
transmitted through the latches 56 and 57, the 
remaining two-thirds being transmitted through the pivot pin 49. 
When the operating member 68 is moved to 

break the toggle as shown in Fig. 5, the actuating 
member and the contact member move downward 
in unison to the positions shown in Fig. 11. This 
Separates the movable contacts from the station 
ary contacts and breaks all three legs of the cir 
cuit simultaneously. It will be clear that by 
moving the operating member 68 in the Starting 
or stopping directions, the actuating member 
and the contact member can normally be moved 
upward to close the circuit or downward to Open 
the circuit. 
AS has already been explained, the heaters 80, 

80 are connected in the two outer legs of the cir 
cuit and are so designed that under normal cur 
rent conditions they remain at relatively low 
temperatures. However, upon the attainment of 
excess current conditions, the resistance wires 
of the heaters are heated to much higher temper 
atures and this heat is transmitted to thead 
jacent bi-metallic strips to cause outward de 
flection thereof. Obviously, a momentary ex 
cess current condition in either leg of the cir 
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cult will have no appreciable effect as time is 
required to heat the resistance wire and to trans 
mit the heat from the wire to the adjacent bi 
metallic strip or latch. However, if the excess 
current condition is continued in one leg of the 
circuit, as for instance in the right hand leg, 
the corresponding bi-metallic latch 56 is even 
tually heated so as to be deflected outward suff 
ciently to become disengaged from the corre 
Sponding pivoted arm 58 as shown in Fig. 12. 
This disengagement of the latch 56 from the arm 
58 releases the before described mechanical con 
nection through the arms 58 and 59, the links 62 
and 63 and the lever 60. In this way the contact 
member is premitted to be moved downward by 
the Spring 49, entirely independently of the actu 
ating member, thus opening the circuit. 

If it be assumed that the actuating member is 
held in closed-circuit position as shown in Fig. 
10, the pivotal axis at 6 remains stationary and 
the several connecting elements move to the posi 
tions shown by reason of the movement of the 
axis at 49. There is no actual disconnection of 
the elements 58, 59, 62, 63 and 60 from the actu 
ating and contact members, but the relative posi 
tions of the members are changed to effect release 
of the contact member, this change of positions 
resulting from the action of one or the other of 
the bi-metallic latches. During independent 
Ovement of the contact member the arm 59 re 

mains in engagement or substantially in engage 
ment wtih the latch 5. Even if the arm should 
tend to move away from the latch during move 
ment from the position of Fig. 10 to the posi 
tion of Fig. 12, it would be restored to normal 
relationship by engagement with the frame at 
Á3. It will be observed that this automatic open 
ing of the circuit as described occurs as the re 
Sult of the deflection of only one of the bi-metallic 
latches, as for instance 56, without any heating or 
deflection of the other bi-metallic latch, as for 
instance 57. 
As already stated, automatic opening as de 

scribed and as illustrated in Fig. 12 will occur 
even though the operating member 68 be held 
in closed-circuit position so as to hold the ac 
tuating member 45 in its upper position as shown. 
However, if the handle is not held, or if it is first 
held and later released, the absence of the stress 
normally exerted by the spring 49 permits the 
toggle to be broken and permits the operating 
member to be thrown to its open-circuit posi 
tion by means of the before-mentioned spring 
70, thus causing the actuating member to also 
move to its lower open-circuit position as shown 
in Fig. 11. In this way the disengaged arm 58 
is returned to position for re-engagement with 
the latch 56 as soon as the latch has sufficiently 
cooled. It will be understood that when the 
operating member is not held it starts to move 
to open-circuit position as soon as the toggle 
is broken. The operating member and also the 
actuating member therefore move while the con 
tact member is moving, with the result that 
the actuating member is not at any time far be 
hind the contact member. When the actuating 
and contact members both move, the disengaged 
arm 58 is not permitted to move relatively up 
ward and inward to the extreme position shown 
in Fig. 12, and it may in fact move only slightly 
from its engaged relationship with the latch 56. 
The fact that the actuating and contact mem 

bers move almost simultaneously to their open 
circuit positions greatly facilitates relatching as 
the disengaged arm is restored to relatching posi 

S 
tion while the bi-metallic latch is still heated and 
deflected. 

Fig. 13 is similar to Fig. 12, but shows the ac 
tion which takes place when the excess current 
condition is in the right hand circuit instead 
of in the left hand circuit. Inasmuch as the 
manner of Operation is similar, a repetition of 
the description is unnecessary. 

Fig. 14 is somewhat similar to Fig. 13, but 
shows the action which takes place in the rather 
improbable event that excess current conditions 
should occur in both legs of the circuit so as to 
cause the release of both of the arms 58 and 59 
exactly simultaneously. In this case the lever 
60 does not move, but both of the arms 58 
and 59 move relatively upward and inward so 
as to permit downward movement of the con 
tact member. 
While I have shown and described a circuit 

breaker responsive to excess current conditions 
in either one of two legs of a circuit, it is to be 
understood. that as to some of the features of 
mechanical construction I do not necessarily so 
limit myself. The mechanical construction of 
the actuating and contact members and their 
associated parts has certain advantages which 
are not necessarily limited for use with two sep 
arate electro-responsive means. 
What I claim is: 
1. The combination in an automatic circuit 

breaker, of a stationary contact, a movable con 
tact member having a contact adapted to en 
gage and disengage the stationary contact, means 
biasing the contact member toward its open-cir 
cuit position, and a mechanical connection nor 
mally adapted to hold the contact member in 
closed-circuit position, the said mechanical con 
Anection Cornprising relatively movable elements 
normally Serving to transmit a portion of the 
force required to hold the contact member and 
also comprising two bi-metallic strips deflectible 
by heat and normally movable bodily with the 
said contact member and normally cooperating 
With the said relatively movable elements to 
transmit another portion of the Said force, each 
of the said strips upon deflection acting sepa 
rately from the other to permit relative move 
ment of the aforesaid elements and to thus per 
mit the contact member to automatically move 
to its open-circuit position. 

2. The combination in an automatic circuit 
breaker, of a stationary contact, a movable ac 
tuating member, a movable contact member hav 
ing a contact adapted to engage and disengage 
the stationary contact, means biasing the con 
tact member toward its open-circuit position 
independently of the actuating. member, and a 
mechanical connection between the actuating 
and contact members normally enabling the for 
ner to effect movement of the latter to Open 
and close the circuit, the said mechanical con 
nection comprising relatively movable elements 
connected with both of the Said members and 
normally serving to transmit a portion of the 
force required to move and hold the contact 
member and the said mechanical connection also 
comprising two bi-metallic strips deflectible by 
heat and normally movable bodily with the Said 
contact and actuating members and normally 
cooperating with the said relatively movable ele 
ments to transmit another portion of the said 
force, each of the said strips upon deflection 
acting separately from the other to permit rel 
ative movement of the aforesaid elements and 
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matically move to its open-circuit position in 
dependently of the actuating member. 

3. The combination in an automatic circuit 
breaker, of a stationary contact, a movable Con 
tact member having a contact adapted to en 
gage and disengage the stationary contact, means 
biasing the contact member toward its open-cir 
cuit position, a plurality of relatively movable 
mechanical elements permanently connected with 
one another, and two electro-responsive means 
each having at least a portion thereof normal 
ly movable bodily with the contact member, each 
of the said electro-responsive means releaSably 
engaging one of the said mechanical elements 
and the two said means thus normally Serving 
jointly to maintain all of the elements in fixed 
relationship with each other so as to normally 
hold the contact member in closed-circuit poSi 
tion and each of the said electro-responsive means 
being adapted to release its normally engaged 
element upon electro-responsive action so as to 
permit relative movement of the elements and 
automatic circuit-opening movement of the con 
tact member. 

4. The combination in an automatic circuit 
breaker, of a stationary contact, a movable con 
tact member having a contact adapted to en 
gage and disengage the stationary contact, means 
biasing the contact member toward its open-cir 
cuit position, a plurality of relatively movable 
mechanical elements permanently connected with 
one another, and two thermally responsive means 
each having at least a portion thereof normally 
movable bodily with the contact member, each 
of the said thermally responsive devices releaS 

... ably engaging one of the said mechanical ele 
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ments and the two said means thus normally 
serving jointly to maintain all of the elements 
in fixed relationship with each other So as to 
normally hold the contact member in closed-cir 
cuit position and each of the said thermally re 
sponsive devices being adapted to release its 
normally engaged element upon thermally re 
sponsive action so as to permit relative move 
ment of the elements and automatic circuit-open 
ing movement of the contact member. 

5. The combination in an automatic circuit 
breaker, of a stationary contact, a movable ac 
tuating member, a movable contact member hav 
ing a contact adapted to engage and disengage 
the stationary contact, means biasing the con 
tact member toward its open-circuit position in 
dependently of the actuating member, a plu 
rality of relatively movable mechanical elements 
permanently connected with one another and 
with the actuating and contact members, two de 
vices normally movable bodily with the contact 
and actuating members and each releasably en 
gaging one of the said mechanical elements, the 
two said devices thus normally Serving jointly 
to maintain all of the elements in fixed relation 
ship with each other and with the actuating 
and contact members so as to enable the ac 
tuating member to move the contact member and 
each of the said devices being adapted to re 
lease its normally engaged element upon action 
so as to permit relative movement of the elements 
and independent circuit-opening movement of 
the contact member, and two separate means 
associated with the said devices and respective 
ly causing each of them to act in response to a 
predetermined condition. 

6. The combination in an automatic circuit 
breaker, of a stationary contact, a movable ac 
tuating member, a movable contact member hav 
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ing a contact adapted to engage and disengage 
the Stationary contact, means biasing the con 
tact member toward its open-circuit position 
independently of the actuating member, a plu 
rality of relatively movable mechanical elements 
permanently connected with one another and 
with the actuating and contact members, and 
two electro-responsive means each having at 
least a portion thereof normally movable bodily 
With the contact and actuating members, each 
of the Said electro-responsive means releasably 
engaging one of the said mechanical elements 
and the two said means thus normally serving 
jointly to maintain all of the elements in fixed 
relationship with each other and with the ac 
tuating and contact members so as to enable 
the actuating member to move the contact mem 
ber and each of the said electro-responsive means 
being adapted to release its normally engaged 
element upon electro-responsive action so as to 
permit relative movement of the elements and 
independent circuit opening movement of the 
contact member. 

7. An automatic circuit breaker comprising in 
combination, a stationary contact, a movable con 
tact member having a contact adapted to en 
gage and disengage the stationary contact, means 
biasing the contact. member toward its contact 
disengaging open-circuit position, and a mechani 
cal connection normally adapted to hold the con 
tact member in closed-circuit position, the said 
mechanical connection comprising two intercon 
nected independently movable arms normally 
having operative connection with the contact 
member and bodily movable therewith and also 
comprising two electro-responsive devices nor 
mally engaging the respective arms so as to joint 
ly enable the mechanical connection to hold the 
contact member and each of the said devices 
upon being electro-responsively moved Serving 
independently of any movement of the other de 
vice to release its corresponding arm So as to 
permit automatic circuit-opening movement of 
the contact member. 

8. An automatic circuit breaker comprising in 
combination, a stationary contact, a movable ac 
tuating member, a movable contact member hav 
ing a contact adapted to engage and disengage 
the Stationary contact, means biasing the con 
tact member toward its contact-disengaging 
Open-circuit position independently of the actu 
ating member, and a mechanical connection be 
tween the actuating and contact members nor 
mally enabling the former to effect movement of 
the latter to open and close the circuit, the Said 
mechanical connection comprising two intercon 
nected independently movable arms having op 
erative connection. With one Of the last Said men 
bers and also comprising two devices carried at 
least in part by the other of the last Said mem 
bers and electro-responsively movable out of their 
normal relationship thereWith, the least said de 
vices normally engaging the respective arms so 
as to jointly maintain the operative connection 
between the two members and each of the said ti 
devices upon being electro-responsively moved 
serving independently of any movement of the 
other device to release its corresponding arm SO 
as to permit circuit-opening movement of the 
contact member independently of the actuating 
member. 

9. An automatic circuit breaker comprising in 
combination, a stationary contact, a movable ac 
tuating member, a movable contact member hav 
ing a contact adapted to engage and disengage 
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2,185,525 
the stationary contact, means biasing the con 
tact member toward its contact-disengaging 
open-circuit position independently of the ac 
tuating member, and a mechanical connection be 
tween the actuating and contact members nor 
mally enabling the former to effect movement of 
the latter to open and close the circuit, the said 
mechanical connection comprising two intercon 
nected independently movable arms having Op 
erative connection with one of the last said mem 
bers and also comprising two latches carried by 
the other of the last said members and electro 
responsively movable out of their normal rela 
tionship therewith, the said latches normally en 
gaging the respective arms so as to jointly main 
tain the operative connection between the tWO 
members and each of the said latches upon be 
ing electro-responsively moved serving independ 
ently of any movement of the other latch to dis 
engage its corresponding arm so as to thus re 
lease the Said mechanical connection and permit 
circuit-opening movement of the contact men 
ber independently of the actuating member. 

10. An automatic circuit breaker comprising in 
combination, a stationary contact, a movable ac 
tuating member, a movable contact member have 
ing a contact adapted to engage and disengage 
the stationary contact, means biasing the Con 
tact member toward its contact-disengaging 
open-circuit position independently of the ac 
tuating member, and a mechanical connection 
between the actuating and contact members more . 
mally enabling the former to effect movement of 
the latter to open and close the circuit, the Said 
mechanical connection comprising two intercon 
nected independently movable arms having Oper 
ative connection with one of the last said men 
bers and also comprising two bi-metallic latches 
carried by the other of the last Said members and 
deflectible out of their normal relationship there 
with when heated, the said latches normally en 
gaging the respective arms so as to jointly main 
tain the operative connection between the two 
members and each of the said latches upon be 
ing electro-responsively moved serving independ 
ently of any movement of the other latch to 
disengage its corresponding arm. So as to thus 
release the said mechanical connection and per 
mit circuit-opening movement of the contact 
member independently of the actuating member. 

11. An automatic circuit breaker comprising in 
combination, a stationary contact, a movable ac 
tuating member, a movable contact member have 
ing a contact adapted to engage and disengage 
the stationary contact, means biasing the contact 
member toward its contact-disengaging open 
circuit position independently of the actuating 
member, and a mechanical connection between 
the actuating and contact members normally 
enabling the former to effect movement of the 
latter to open and close the circuit, the Said me 
chanical connection comprising two intercon 
nected independently movable arms having piv 
otal connection with one of the last Said mem 
bers and also comprising two latches carried by 
the other of the last said-members and electro 
responsively movable out of their normal rela 
tionship therewith, the said latches normally en 
gaging the respective arms so as to jointly main 
tain the operative connection between the two 
members and each of the said latches upon being 
electro-responsively moved serving independently 
of any movement of the other latch to disengage 
its corresponding arm so as to permit independs 
ent pivotal movement thereof and thus permit 

7 
circuit-opening movement of the contact mem 
ber independently of the actuating member. . 

12. In an automatic circuit breaker, the com 
bination of a stationary contact, a movable ac 
tuating member, a movable contact member hav 
ing a contact adapted to engage and disengage 
the stationary contact, means biasing the con 
tact member toward its contact-disengaging 
open-circuit position independently of the actu 
atting member, two interconnected arms mov 
aby connected with one of the last said members, 
two devices carried by the same member with 
which the arms are connected and electro-re 
sponsively movable out of their normal relation 
ship therewith, the last said devices normally 
engaging the respective arms and each of the 
Said devices upon being electro-responsively 
moved serving independently of any movement 
of the other device to release its corresponding 
arm, and connecting means between the arms 
and the other of the members normally holding 
the two members in fixed relationship while both 
of the arms are in normal positions but permit 
ting circuit-opening movement of the contact 
member independently of the actuating member 
when either arm is released by its correspond 
ing electro-responsive device. 

13. In an automatic circuit breaker, the com 
bination of a stationary contact, a movable ac 
tuating member, a movable contact member hav 
ing a contact adapted to engage and disengage 
the stationary contact, means biasing the con 
tact member toward its contact-disengaging 
Open-circuit position independently of the ac 
tuating member, two interconnected arms mov 
ably connected with one of the last said mem 
bers, two bi-metallic latches carried by the same 
member with which the arms are connected and 
deflectible out of their normal relationship there 
With when heated, the said latches normally en 
gaging the respective arms and each of the said 
latches upon being deflected serving independ 
ently of any deflection of the other latch to re 
lease its corresponding arm, and connecting 
means between the arms and the other of the 
members normally holding the two members in 
fixed relationship while both of the arms are 
in normal positions but permitting circuit-open 
ing movement of the contact member independ 
ently of the actuating member when either arm 
is released by its corresponding latch. 

14. In an automatic circuit breaker, the com 
bination of a stationary contact, a movable ac 
tuating member, a movable contact member hav 
ing a contact adapted to engage and disengage 
the stationary contact, means biasing the con 
tact member toward its contact-disengaging 
open-circuit position independently of the actu 
ating member, two interconnected arms movably 
connected with one of the last said members, two 
devices carried by the same member with which 
the arms are connected and electro-responsively 
movable out of their normal relationship there 
With, the last said devices normally engaging 
the respective arms and each of the said devices 
upon being electro-responsively moved serving 
independently of any movement of the other de 
vice to release its corresponding arm, connect 
ing means between the arms and the other of the 
members normally holding the two members in 
fixed relationship while both of the arms are in 
normal positions but permitting circuit-opening 
movement of the contact member independently 
of the actuating member when either arm is re 
leased by its corresponding electro-responsive de 
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vice, and means serving upon movement of the 
members to open-circuit positions to restore the 
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arms to their normal relationship with respect to 
the electro-responsive devices. 

15. In an automatic circuit breaker, the com 
bination of a stationary contact, a 'movable ac 
tuating member, a movable contact member hav 
ing a contact adapted to engage and disengage 
the stationary contact, means biasing the con 
tact member toward its contact-disengaging 
open-circuit position independently of the actu 
ating member, two interconnected arms pivot 
ally connected with one of the last said members 
and each movable independently of the other, 
two devices carried by the same member with 
which the arms are connected and electro-re 
sponsively movable out of their normal relation 
ship therewith, the last said devices normally en 
gaging the respective arms and each of the said 
devices upon being electro-responsively moved 
serving independentiy of any movement of the 
other device to release its corresponding arm, 
and connecting means between the arms and the 
other of the members normally holding the two 
members in fixed relationship while both of the 
arms are in normal positions but permitting cir 
cuit-opening movement of the contact member 
independently of the actuating member when 
either arm is released by its corresponding elec 
tro-responsive device. 

16. In an automatic circuit breaker, the com 
bination of a stationary contact, a movable ac 
tuating member, a movable contact member hav 
ing a contact adapted to engage and disengage 
the stationary contact, means biasing the contact 
member toward its contact-disengaging open 
circuit position independently of the actuating 
member, two interconnected arms pivotally con 
nected with one of the last Said members and 
each movable independently of the other, two de 
vices carried by the same member with which 
the arms are connected and electro-responsively 
movable out of their normal relationship there 
with, the last said devices normally engaging the 
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respective arms and each of the said devices upon 
being electro-responsively moved serving inde 
pendently of any movement of the other device 
to release its corresponding arm, a lever pivot 
ally connected between its ends with the other 
of the members, and two links connecting the 
respective arms with the end portions of the 
lever, the said links Serving in cooperation with 
the lever to normally hold the actuating and Con 
tact members in fixed relationship while both 
of the arms are in normal positions but permit 
ting circuit-opening movement of the contact 
member independently of the actuating member 
when either arm is released by its corresponding 
electro-responsive device. 

17. In an automatic circuit breaker, the con 
bination of a stationary contact, a movable ac 
tuating member, a movable contact member hav 
ing a contact adapted to engage and disengage 
the stationary contact, means biasing the con 
tact member toward its contact-disengaging 
open-circuit position independently of the actu 
ating member, two interconnected arms pivotally 
connected with the contact member and each 
movable independently of the other, two devices 
carried by the contact member and electro-re 
sponsively movable out of their normal relation 
ship therewith, the last said devices normally 
engaging the respective arms and each of the 
Said devices upon being electro-responsively 
moved serving independently of any movement 
of the other device to release its corresponding 
arm, a lever pivotally connected between its ends 
with the actuating member, and two links con 
necting the respective arms with the end por 
tions of the lever, the said links serving in co 
operation with the lever to normally hold the 
actuating and contact members in fixed relation 
ship while both of the arms are in normal posi 
tions but permitting circuit-opening movement 
of the contact member independently of the ac 
tuating member when either arm is released by 
its corresponding electro-responsive device. 
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