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UNITED STATES PATENT OFFICE 
2,673,264. 

CIRCUIT BREAKER WITH ADJUSTABLE 
THERMAL AND MAGNETIC CoNTROLs 

Thomas M. Cole, Harrison, N.Y., assignor to Fed 
eral Electric Products: Company, Newark, N.J., 
a corporation of Delaware 
Application April 17, 1952, Serial No. 282,819 

1. 
This invention relates to circuit breakers in 

general and, more particularly, to circuit break 
ers of the type which are manually operable to 
Open. Or to close the circuit and automatically 
operable to. Cipen the circuit upon the occurrence 
of an overload or short circuit condition. 
One object of the present invention is the pro 

vision of a circuit breaker having independently 
adjustable thermal and magnetic controls. Where 
by to provide for the accurate calibration of the 
circuitbreaker. 
Another object of the present invention is the 

provision of improved tripping means for an 
automatic circuit breaker including a current 
responsive bimetallic member adapted to effect 
opening of the circuit breaker upon moderate 
Current. Overload and magnetic elements for 
effecting magnetic tripping of the circuit breaker 
on heavy current overloads and short circuits. 
Another object of the present: invention is the 

provision of tripping means of the above charac 
ter, which is simple and economical to manufac 
ture and effective in operation. - 
The above and other objects, features and 

advantages of the present invention will be more 
fully understood from the following description 
considered in connection with the accompanying 
illustrative drawings. - : . . . . . . . . 

In the dra Wings: 
Fig. 1 is a top plan view of a multi-pole circuit 

breaker according to the present invention, with 
the cover shown removed; , 

Fig.2 is a Sectional view taken on the line 2-2 
of Fig. 1; . . . . . . . . . . . . . 

Fig. 3 is a sectional view taken on the line 3-3 
of Fig. 1; - - - 

Fig. 4 is a Sectional view taken on the line 4-4 
of Fig. 1; - 

Fig. 5 is a sectional view taken on the line 5-5 

Fig. 6 is a perspective view of the trip bar; 
Fig. 7 is a view similar to Fig. 1 of a single 

pole circuit breaker according to the present 
invention; . 

Fig. 8 is a Sectional view taken on the line 
8-8, of Fig. 7; - 

Fig. 9 is a sectional view taken on the line 
9-9, of Fig. 7; 

Fig. 10... is a sectional view taken on the line 
O-O of Fig. 7; - - - - - - 

Fig. li. is a perspective view of the trip bar of 
the circuit breaker shown in Figs 7-10; and 
...Fig. 12 is a sectional view taken on the line 
2-2 of Fig. 1. - . . . . . . . . . . . . . . . . . . . 
Referring to the drawings...and, more particu 
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2 
larly, to Figs. 1 through 6 thereof, there is shown 
a circuit breaker of the multipole type, each pole 
comprising a pair of terminals 2 and 4, one 
disposed at each end of the breaker. The cir 
cuit breaker C includes a base 6 preferably of 
molded insulating material on which the several 
elements of the breaker mechanism are mounted. 
A cover 8 also preferably of molded insulating 
material is removably secured to the base 6 and 
Cooperates thereWith to form an enclosing hous 
ing for the breaker mechanism. The circuit 
breaker it is also provided with associated pairs 
Of stationary contacts 20 and movable contacts 
22, and an arc extinguisher 24 of conventional 
construction. Each of the movable contacts: 22 
is mounted on a movable contact member 26, said 
movable contact members being movable to 
"open' and "closed’ positions by the operating 
mechanism indicated generally at 28. Thus the 
common operating mechanism 28 is provided for 
simultaneously actuating the movable contacts 
22 to “open' and to "closed' positions, there being 
provided a trip device indicated generally at 39 
for effecting the automatic opening of all of the 
movable contacts. 22 in response to predetermined 
overload conditions in the circuit through any 
pole of the breaker. Each of the poles of the 
breaker is contained in a separate compartment 
formed by barriers 32 which extend for the length 
of the breaker. It Will be understood that the 
barriers. 32 are in alignment with similar barriers 
in the cover 8 so that when the cover is in place 
the barriers serve to insulate each compartment 
from an adjacent compartment. Each of the 
movable contact members is pivotally mounted 
intermediate its ends for movement by the com 
mon operating mechanism indicated generally at 
28. Said common operating mechanism may be 
of any of the well-known types, for example, of 
the type shown in Patent No. 2,419,125, issued 
April 15, 1947, to Heeler D. Dorfman and Gerald 
J. Freese, for Circuit Breaker. 
The circuit breaker O is provided with an 

Externally accessible operating handle 34 which 
is movable to "open' and “closed’ positions for 
moving the contact members. 26 to corresponding 
positions. Operatively associated with the oper 
ating mechanism. 28. is a cradle 36 having an end 
portion: 38: which is operatively associated with 
the trip device 30 in a manner to be described in 
detail hereinafter. The trip device 30-comprises 
a trip bar 40 having end shaft portions 42 which 
are mounted for rotation in the bearing portions 
'44 of the breaker. Thus, the trip bar 40 is mounted 

55 for rotations about its longitudinal axis and is 
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transversely mounted in the breaker. It Will be 
seen that the trip bar 4G extends across the bar 
rier 32, the latter being suitably recessed at 46 
for the reception of a central portion of the trip 
bar. The trip bar 40 is provided with a laterally 
projecting portion 48 and a laterally depending 
portion 5 for each compartment, said projecting 
and depending portions being preferably formed 
integral with the trip bar. The trip bar 40 is 
notched centrally at 52, said notch being adapted 
to be positioned on adjacent portions of barrier 
32 at recess 46, the rotation of the trip bar in 
a counter-clockwise direction as viewed in FigS. 
2 and 3 being effective to release the cradle 36 
for moving the contact members 26 to an “open’ 
position. Fositioned in each compartment is a 
thermally responsive bimetallic element 54, Said 
element being secured at one end to the conduc 
tor 56 in any well known manner. At the free 
end of the element 54 there is threadedly received 
screw member 53 having at one face portion 6 
a protuberance 62, the latter being adapted to 
cooperate With the laterally projecting portion 
48 of the trip bar 4. It will be seen that the 
rotation of the Screw ne:mber 53 will be effective 
to axially move the latter whereby to vary the 
space between the protuberance 62 and adjacent 
portions of the face 64 of its associated project 
ing portion 48. As previously noted, each com 
partment is structurally and electrically similar 
and the operating mechanism disposed in each 
compartment is similarly structurally similar, 
xcept that one compartment will be provided 
With operating mechanism 28 for simultaneously 
actuating the contact members 26, one of which 
is disposed in each compartment. From the 
above, it will be seen that each compartment is 
provided with an element 54 and the space be 
tWeen the protuberance 62 and the associated 
projecting portion 48 may readily be adjusted by 
rotating the screw 58. Thus the positioning of 
the adjusting screw 58 will be effective to cali 
brate the position at which bar 40 will be tripped 
in response to a predetermined current in the 
associated circuit. It will be understood that a 
predetermined current in the circuit will be effec 
tive to flex the free end of element 54 towards 
the trip bar 40 and that the degree of flexing 
required for tripping bar 48 is adjusted by means 
of the axial positioning of the screw member 
58. The element 54 is connected in series into 
its associated circuit whereby said element will 
be current responsive on a predetermined over 
load to rotate the trip bar in a counter-clockwise 
position as viewed in Figs. 2 and 3 to thereby re- : 
lease all of the contact members 26 simultane 
Ously to an "open' position. The thermally re 
Sponsive bimetallic element is adapted to trip 
the bar 40 after a time delay on predetermined 
Overload conditions. 
Adjustably secured to each of the depending 

portions 50 or trip bar 40 is an armature 66 which 
Comprises a plate of magnetic material which 
has a face portion 68 in confronting position 
with the face 7 of the depending portion 50. 
The armature 66 is adapted for lateral movement 
relative to the depending portion 52 by means of 
the adjusting screw element 72, the rotation of 
the latter being effective to move armature 66 
inwardly and outwardly of the face 70 of the de 
pending portion 50 to adjust the air gap in the 
instant apparatus, as will become apparent from 
the description which follows. Associated with 
each of the bimetallic elements 54, adjacent to 
the secured end thereof is a magnetic yoke 74 
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4 
having pole faces 76 in confronting relation rela 
tive to the armature 66. The magnetic yoke 74 
is secured to the conductor 56 in any conven 
tional manner, as by means of the rivets 78. 
fhus the element 54 and the magnetic yoke 74 
are secured to the conductor 56 and said yoke 
T4 is positioned so as to be magnetically ener 
gized in accordance with the current in element 
54. As previously pointed out, the element 54 is 
connected in series in its associated circuit where 
by the magnetic yoke is similarly connected into 
said associated circuit. The air gap between 
the pole faces 6 of the magnetic yoke 14 and 
the armature 66 is adjusted by rotating the 
Screw element 72, it being apparent that said 
rotation of the Screw element will be effective 
to vary the distance between the armature 66 and 
the magnetic yoke 4. The armature 65 is adapt 
ed to be attracted to the magnetic yoke 74, in 
stantaneously on overload currents of predeter 
mined magnitude, said attraction being effec 
tive to rotate the trip bar 40 in a counter-clock 
wise direction as viewed in Figs. 2 and 3, to there 
by release cradle 36 for simultaneously opening 
the contact members 26. The trip bar 40 is pro 
vided with a latch member 80 having a latch 
portion 82 which is adapted to cooperate with 
the portion 38 of cradle 36. With the cradle 36 
in the latching position, as shown in Figs. 1, 2 
and 6, the portion 38 will abut and be restrained 
against the underside of the latch portions 82. 
On overload conditions in the circuit breaker 
the trip bar 45 will be rotated in a counter 
clockwise direction, as aforedescribed, whereby 
the portion 38 of the cradle 36 will be released 
for clockwise rotation about its pivot 84 whereby 
the operating mechanism 28 will simultaneously 
open all of the companion contacts 20 and 22. 
More specifically, overload currents of a pre 
determined magnitude will instantly cause 
armature 66 to be attracted to the yoke T4 to 
thereby rotate the trip bar 40 in a counter-clock 
Wise direction, the rotation of said trip bar being 
effective to unlatch the cradle 36. Similarly, 

, lesser overloads after a time delay will cause 
the element 54 to flex towards the trip bar 40, 
Said flexing movement causing the member 58 
to move the projecting portion 48 whereby, to ro 
tate the trip bar 40 in a counterclockwise direc 
tion, as aforedescribed, to thereby unlatch the 
latch portion 82 from the cradle 36. From the 
above, it Will be seen that the screw member 
58 for calibrating the thermal overload is inde 
pendent of the adjustment element 2 for cali 
brating the magnetic overload whereby the cir 
cuit breaker for may be accurately calibrated, 
The trip bar 40 is biased in a clockwise direc 

tion, as viewed in Figs, 2 and 3, by means of the 
Spring 99 which is positioned in the recess 92 of 
partition 32, said spring having its end S4 op 
eratively associated with the face portion 96 
of the trip bar 40 whereby said spring will pro 
duce a biasing component which will urge the trip 
bar 40 in the clockwise direction aforedescribed. 
It will be noted that the biasing of the trip bar 
4 in a clockwise direction will tend to urge the 
latch member 80 into a latched position whereby 
a positive Overload condition is necessary for ro 
tating the trip bar in a counterclockwise direc 
tion to unlatch the cradle 36. 
The electrical circuit for each of the poles is 

essentially the same and extends from the termi 
nal 2 through the conductor 56 and the bimetal 
lic element 54, through the flexible wire (OO and 
through the contact member 26 having contact 

s 
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22 secured thereto. When the contact member 
26 is in a closed, condition the selectrical circuit 
will extend through the stationary contact 20, 
the conductor. 102, and then to the terminal (4. 
It will be...noted that the flexible. Wire G. Will 
have One end Secured to the free, end of element 
54 and will have its other. end secured to one 
endportion of the novable contact member 26. 
As:previously noted the operating mechanism 28 
may be: of any, conventional construction as dis 
closed in the afore-referred to patent and said 
Operating mechanism...may be disposed in any 
One of a plurality of compartments defined by 

The operating mechanism 28 the barrier, 32. 
includes a forked operating lever, 94, a toggle 
06 comprising a pair of links, over centering 

springs if 08, and a releasable cradle 36 controlled 
by the trip. device. 30 aforedescribed. The toggle 
links are pivotally connected together by the 
knee pin 0 and said toggle links operate in a 
conventional manner whereby the operating 
mechanism 28 is of the quick make and break 
type. It is here to be noted that the operating 
mechanism 28 forms no part of the present in 
vention and accordingly only... a general descrip 
tion of said operating, mechanism is herein made. 
The tie bar if 2 which extends across all of the 
poles of the breaker extends through a suitable 
aperture in the barrier. 32, it being noted that 
each of the movable contact members. 26 is con 
nected to the tie bar 2 whereby the rotation 
of said tie bar will be effective to simultaneously 
actuate all of the movable contact members 26. 
The transversely extending tie bar 2 is mounted 
for rotation in the breaker it) in any desired 
manner and each of the contact members. 26 is 
secured thereto at spaced points through the in 
termediation of the links, 4, each of said links 
straddling its associated movable contact mem 
ber 26. The movement of the operating handle 
or lever 34 is effective to correspondingly actu 
ate each of the movable contact members 26 simultaneously and the unlatching of the trip 
bar 40 in response to a current overload in any 
pole of the trip devices 30 will be effective to open 
all of the circuits of the breaker as will be read 
ily apparent. When the trip bar 40 is unlatched 
in response to a current overload the cradle 36 
will snap to an unlatched position being rotated 
in a clockwise direction about its pivot 84, due to 
the action of the springs 08. Thus on the re 
lease of the cradle-36 it will be rotated in a clock 
wise direction as viewed in Fig. 2 by the spring 
f08 which will be tensioned with the cradle 36 
in: a latching position. The release of Said, cradle 
will also result. in the rotation of tie bar 2 in 
as counter-clockwise direction viewing Fig. 2 
whereby each of the contact members, 26 secured 
to: Said tie, bar will be moved to an open-circuit 
position. 

Following each automatic operation of the 
breaker due to the operation of the trip devices 

'esponse to an overload current, it is neces 
o reset the mechanism to operative condi 

before the contacts can be re-closed. In the 
tripped position of the circuit breaker, the lever 
34, will be at a position intermediate the “on' and “off” positions and to reset the trip device 
30 the lever 34 is rotated from its tripped posi 
tion to its extreme counter-clockwise or “on” 
position. This movement of the lever 34 is trans 
mitted to the cradle to rotate said cradle in a 
counter-clockwise: direction, the endportion, 38. 
of said cradle, passing the latch: portion: 82...of 
the latch member. 80s, to inter-engage. with said. 
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portion 82. Thus the movement of the cradle. 36. 
will be effective to rock the trip bar 40 counter 
clockwise against the biasing of Spring 90 slightly, 
past its normal position to thereby relatch the 
cradle 36. After the cradle is SO relatched the 
contacts can be closed manually by moving the 
lever 34, clockwise to its closed circuit position, 
AS. previously mentioned the operating. mecha 
nism 28 is preferably of the quick make and break 
type in which the Springs : 08, actuate the toggle 
mechanism to make and break the circuit... with 
a positive. Snap action. The aforedescribed. Cir 
cuit breaker... is trip-free SO that it is operative 
automatically in response to predetermined ab 
normal circuit conditions in any one of the poles. 
thereof irrespective of the position of the oper 
atting ever 34. Thus if : an overload condition 
takes place in any of the poles of the circuit 
bleaker . . ) the trip bar 40 will release the cradle. 
36 whereby each of the contact. members 26 Will 
be opened... with a snap, action. An arc extin 
guisher 24 is provided:for each pole of the breaker, 
and is generally. of the Spaced plate.type. Al 
though the circuit... breaker... i0 is of the: two-pole. 
type it will be understood that the trip device 
3C of the present invention is equally applicable 
to a single-pole, circuit breaker as well as to a 
multi-pole circuit. breaker having any number. 
of poles positioned in Side-by-side arranged.com -. 
partments. Thus the trip.bar:40 afore-described 
is equally, applicable to a circuit, breaker. having 
any number of poles. With reference to FigS. 7. 
through 11 there is shown a single-pole. circuit 
breaker , f' which is structurally. Similar to cir 
cuit breaker 8 except that circuit breaker. O' 
is of a single-pole type. The circuit breaker. O' 
is provided with internal structure. Which is. Sub 
stantially identical with the structure disposed 
in breaker f...except for the trip bar 49' now to 
be described. The trip bar 40' is provided with 
a laterally projecting portion 48' which is op 
eratively, associated With the Cradle 36 in the 
manner described in reference, to breaker. ), 
The latch member 2 is adapted to perform the 
Sane-function as latch member. 8). Of breaker. 0. 
and comprises a plate 22. which is apertured, at 
24 for... the reception of the portion 38' of the 

cradle 36'. Thus trip bar 43' is structurally. Sini 
lar to trip bar. 4 except for the latch member. 
20 which is provided with aperture 24, through 
which extends the portion 38 of cradle. 36 in the 
latched position of the latter. It will be apparent 
from the above that the rotation of trip. bar. 40' 
in response to an overload current condition, will 
be effective: to release the cradles. 36 for clock 
Wise rotation in the manner described above. 
Thus trip bar 40 differs from trip bar. 40. in the 
latch member which is operatively associated 
with the cradle 36. It will be seen from the above 
that the trip bar 40' is integrated with the re 
mainder of the mechanism of breaker 0 in the 
Same manner that trip bar 40 is structurally inte 
grated in circuit breaker 9. The trip bar 40' is 
biased in a clockwise direction by means of the 
Spring. 26. Which is. Secured in the recess - 28 in 
any conventional manner. The spring 26 is pro 
vided with a curved portion 3 at one end which 
is operatively associated with a face portion 32 
of the trip bar 40'. Thus, the curved end, por 
tion 3G. of Spring 26 will coact, with the face 
132 of trip bar 40' to spring-urge said trip. bar 
in a clockwise direction as best shown in Fig. 9. 
An overload condition in breaker O' will cause 
the trip bar. 40' to rotate in a counter-clockwise 
direction: whereby, the face i32... will assume-the 
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position 32' shown in Fig. 9. It is to be noted 
that the component of force produced by the 
curved end portion 30 of Spring 23 is to the left 
of a line drawn from the center of the trip bar 
to the point of contact of the Spring and face 32 
whereby the trip bar will be normally spring 
urged in a clockwise direction. Thus, except for 
the specific structural details afore-described cir 
cuit breaker O' Operates in a similar manner 
to the circuit breaker O. Whereby it Will be seen 
that trip device 3) according to the present in 
vention is applicable to a single pole breaker as 
Well as to a multi-pole circuit breaker 

It will be seen from the above that the trip 
device 30 according to the present invention pro 
wides for thermal and magnetic Overload con 
trols which are each individually adjustable to 
actuate a common trip bar whereby to provide 
a circuit breaker which may be readily calibrated 
With a high degree of accuracy. 

... In Order to apply contact preSSure to the mov 
able contact member 26 when the latter is closed, 
there is provided means for biasing Said contact 
member in a clockwise direction, as viewed in 
Fig. 12. More particularly, the link member 4, 
which straddles the contact member 26, has an 
intermediate portion of Said contact member piv 
otally mounted thereon by means of the pivot 
pin 40. As previously pointed out, ink member 

4 is secured to the tie bar ff2 in any coinven : 
tional manner, as by having Said tie bar passed 
through a complementary aperture in Said link 
member. The tie bar 2 is also provided with 
a strap element 46 which is secured to the bot 
ton plate 48 of the link member 3 in any stilt 
able manner, Said element being effective to rig 
idly Secure together the tie bar and said ink 
member. Secured to the botton plate 43 in any 
Suitable manner is a plate member 52, said 
plate member having an end portion 5, which 
is operatively associated with portion 6 of 
member 26 to limit the pivotal novelent of the 
latter member in a clock Wise direction. When the 
member 26 is in an open circuit condition. it; 
is to be noted that the link member it ad 
jacent to its Securement to the tie bar. 2 is 
U-shaped in croSS Section and is provided with 
a base plate 48 which is adapted to receive 
spring 44 positioned between said base plate 
and the end portion 42 of the contact rembe 
26. The contact member 26 is further provided 
with an integral extension 50 which is received 
in spring 44 for restraining. Said spring in posi 
tion. The spring 44 is positioned as afore.de 
Scribed under tension. Whereby the contact mem- : 
ber 26 will be spring urged in a circuit closing 
direction about its pivotal mounting . Thus 
when the tie bar ff2 is rotated in a circuit clos 
ing direction by the operating mechanism afore 
described, the link nenber A will be co 
comitantly rotated to thereby move the movable 
contact member 26 in a circuit closing direction 
with the spring 44, applying contact pressure 
to Said movable contact nenger when the latter 
is in a circuit closed condition. Thus the coin 
pression Spring 44, which is associated with the 
contact member 26 in the manner aforedescribed, 
will apply a contact pressure between the corn 
panion contacts 20 and 22 when the latter are 
in a circuit closed condition. It will be under 
stood that each of the movable contact members 
26 is structurally similar and is integrated with 
its tie bar 2 in a structurally similar nanner. 
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While I have shown and described the pre 
ferred embodiments of my invention, it will be 75 

8 
understood that various changes may be made 
in the present invention without departing fru... 
the underlying idea or principles of the inven 
tion within the scope of the appended claims. 

faving thus described my invention, what I 
claim and desire to secure by Letters Patent is: 

1. In a circuit breaker having stationary and 
nowable contact members, mechanism for actu 
atting Said nowable contact member to open and 
close the circuit breaker, and a trip device in 
cluding a movable latching member for releasably 
holding Said mechanism in contact-closing con 
dition, control means for said trip device, com 
prising a bimetalic Strip responsive to the cur 
rent in the circuit, an adjustable member carried 
by Said strip and Operable to move with said 
latching member to a mechanism-releasing 
position in response to flexing of Said strip When 
the current reaches a predetermined value for 
Opening the circuit breaker, electro-magnetic 
means operable to move said latching member 
to a mechanism-releasing position when the cur 
rent reaches a predetermined value, said electro 
magnetic naeans including a magnetic yoke dis 
posed relative to said strip for energization by 
the current therein and an armature operatively 
connected to Said latching member, and means 
Operable independently of the strip for adjusting 
the air gap between said yoke and Said armature. 

2. In a circuit breaker having stationary and 
Innovable contact members, mechanism for actus 
atting Said nowable contact member to open and 
close the circuit breaker, and a trip device in 
cluding a novable latching member for releas 
ably holding Said mechanism in contact-closing 
condition, control means for said trip device, 
conpirising a binmetallic strip responsive to the 
(turrent in the circuit, an adjustable member car 
ried by Said strip and operable to move with said 
latching member to a mechanism-releasing posi 
tion in response to flexing of said strip when the 
Current reaches a predetermined value for open 
ing the circuit breaker, electro-magnetic means 
operable to move Said latching member to a 
nechanism-releasing position when the current 
reaches a predetermined value, said electro-mag 
netic means including a magnetic yoke disposed 
relative to Said strip and energized by the cur 
rent therein and an armature carried by said 
katching member and adjustably movable there 
on in relation to said magnetic yoke for ad 
justing the air gap between said yoke and 
arnature. 

3. In a circuit breaker having stationary and 
movable contact members, mechanism for ac 
tuating Said novable contact member to open 
and close the circuit breaker, and a trip device 
including a movable latching member for releas 
ably holding Said mechanism in contact-closing 
Condition, control means for said trip device, 
comprising a bimetallic strip responsive to the 
Current in the circuit, a member actuated by said 
Strip and operable to move said latching member 
for moving the latter to a mechanism-releasing 
position in response to flexing of said strip when 
the current reaches a predetermined value for 
Opening the circuit breaker, electro-magnetic 
means operable to move said latching member to 
a mechanism-releasing position when the current 
reaches a predetermined value, said electro-mag 
netic means including a magnetic yoke disposed 
relative to said strip and for energization by the 
Current therein and an armature carried by said 
latching member and adjustably movable there 
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on in relation to said magnetic yoke for adjust 
ing the air gap between said yoke and armature. 

4. In a circuit breaker having stationary and 
movable contact members, mechanism for ac 
tuating Said movable contact member to open 
and close the circuit breaker, a trip device in 
cluding a movable latching member for releas 
ably holding Said mechanism in contact-closing 
Condition, control means for said trip device, 
comprising a bimetallic strip responsive to the 
Current in the circuit, said strip being fixed at 
One end thereof and free to flex at its opposite 
end, Said latching member being mounted inde 
pendently of Said strip, an adjustable screw mem. 
ber carried by said free end of the strip and op 
erable upon said latching member for rinoving the 
latter to a mechanism-releasing position in re 
Sponse to flexing of said strip when the current 
reaches a predeterminer value for opening the 
circuit breaker, electro-...Ragnetic means operable 
to move said atching member to a mechanism 
releasing position when the current reaches a 
predetermined value, said electro-magnetic means 
including a magnetic yoke disposed relative to 
Said Strip for energization by the current therein 
and an armature carried by said latching mem 
ber and adjustably movable thereon in relation to 
Said magnetic yoke for adjusting the air gap be 
tWeen said yoke and armature. 

5. In a circuit breaker having stationary and 
movable contact members, mechanism for ac 
tuating Said movable contact member to open 
and close the circuit breaker, and a trip device 
including a movable latching member for releas 
ably holding Said mechanism in contact-closing 
condition, control means for said trip device, 
Comprising thermal-current means and magnetic 
means individually responsive to the current in 
the circuit for individually actuating said atch 
ing member to mechanism-releasing position, in 
response to different current values, respectively, 
and including individually adjustable members 
operable individually by said thermal current 
means and by Said magnetic means, respectively, 
for adjusting the response of said latching mem 
ber in Irelation to the current values. 

6. In a circuit breaker having stationary and 
movable contact members, mechanism for ac 
tuating Said movable contact member to open 
and close the circuit breaker, and a trip device 
including a movable latching member for releas 
ably holding said mechanism in contact-closing 
Condition, control means for said trip device, 
Comprising thernal-Current means and magnetic 
means individually responsive to the current in 
the circuit for individually actuating said latch 
ing member to mechanism-releasing position, in 
response to different current values, respectively, 
and including individually adjustable members 
Operable individually by said thermal current 
means and by Said magnetic means, respectively, 
for adjusting the response of said latching men 
ber in relation to the current values, said lateh 
ing member including a trip bar mounted for 
pivotal movement about its own axis and having 
actuating arias disposed at opposite sides of said 
8xis for turning the bar, one of said individually 
adjustable nembers being mounted on One of 
Said arms and the other of said adjustable men 
bers being operable to move the other of Said 
aS 

7. In a circuit breaker having stationary and 
Ilovable contact members, mechanism for ac 
tuating Said movable contact member to open 
and close the circuit breaker, and a trip device 
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including a movable latching member for re 
leaSably holding Said mechanism in contact-clos 
ing condition, control means for Said trip device, 
COrprising thernal-Current means and magnetic 
means individually responsive to the current in 
the circuit for individually actuating said latch 
ing Inernber to mechanism-releasing position, in 
response to different current values, respectively, 
and including individually adjustaole members 
operable individually by said thermal current 
means and by said magnetic means, respectively, 
for adjusting the response of said latching mem 
be in relation to the current Values, said latch 
ing member including a trip bar mounted for 
pivotal ovement about itS OWn axis and having 
actuating arms disposed at opposite sides of Said 
axis for turning the bar, one of said individually 
adjustable members being mounted on One of 
said arms and the other of Said adjustable men 
bers being Operable to move the Other of Said 
arms, said thermal-current means including a 
bimetalic Strip on Which Said other of the ad 
justable members is mounted and which flexes 
toward said other arm, in response to a prede 
termined current value, for Operating Said arm 
to move said latching member to mechanism 
releasing position. 

3. In a circuit breaker having Stationary and 
nowable contact members, mechanism for actu 
atting said nowable contact member to Open and 
close the circuit areaker, and a trip device includ 
ing a novable latching member for releasably 
holding said mechanism in contact-closing Con 
dition, control means for said trip device, con 
rising thermal-current means and magnetic 
aeains individually responsive to the current in 
the gircuit for individually actuating Said latch 
ing inenber to mechanism-releasing position, in 
response to different current values, respectively, 
and including individually adjustable members 
operable individually by said thernal current 
naeans and by said magnetic means, respectively, 
for adjusting the response of Said latching men 
ber in relation to the current values, said latch 
ing neiraber including a trip bar mounted for 
pivotal movement about its own axis and having 
actuating arms disposed at Opposite Sides of Said 
axis for turning the bar, one of said individually 
adjustable members being operable to move One 
of said arms and the other of said adjustable 
menbers baing operable to rinove the other of Said 
arms, said individually adjustable members being 
positioned in relation to said arms, respectively, 
so that both arms move in the same rotary direc 
tion. When operated by said individual members, 
respectively. 

9. In a circuit breaker having stationary and 
nowable contact members, mechanish for actu 

atting said movable contact member to open and 
close the circuit breaker, and a trip device includ 
ing a movable latching member for releasably 
holding said mechanism in contact-closing condi 
tion, control means for said trip device, compris 
ing therial-current means and Inagnetic means 
individually responsive to the current in the cir 
cuit for individually actuating said latching men 
bei to mechanism-releasing position, in response 
to different current values, respectively, and in 
cluding individually adjustable rhembers operable 
individually by said thermal current means and 
by said magnetic means, respectively, for adjust 
ting the response of Said latching member in re 
lation to the current values, Said atching member 
including a trip. bar anointed for pivotal nove 
ment about its own axis and having actuating 
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arms disposed at opposite sides of said axis for 
turning the bar, one of said individually adjust 
able neigbers being operable to move one of Said 
arms and the other of said adjustable members 
being operable to move the other of said arms, 
said individually adjustable members being posi 
tioned in relation to said arms, respectively, SO 
that both arms move in the same rotary direction 
when operated by said individual members, re 
spectively, said thermal-current means including 
a bimetallic strip arranged to be responsive to 
the current in the circuit controlled by the circuit 
breaker, and said magnetic means including a 
magnetic yoke energized by the current in Said 
Strip. 

10. In a circuit breaker having stationary and 
movable contact members, mechanism for actu 
atting said movable contact member to Open and 
close the circuit breaker, and a trip device in 
cluding a movable latching member for releasably 
holding said mechanism in contact-closing con 
dition, control means for said trip device, com 
prising thermal-current means and magnetic 
means individually responsive to the current in 
the circuit for individually actuating said latch 
ing member to mechanism-releasing position, in 
response to different current values, respectively, 
and including individually adjustable members 
operable individually by said thermal current 
means and by said na onetic means, resnectively, 
for adjusting the response of said latching men 
ber in relation to the current values, said latch 
ing member including a trip bar mounted for 
pivotal movement about its own axis and having 
actuating arms disposed at onposite sides of said 
axis for turning the bar, one of said individually 
adjustable members being operable to in?ive nine 
of Said arms and the other of said a distable 
rembers being operable to move the other of 
said arms, said individually adiustable members 
being positioned in relation to said arms, respec 
tively, so that both arms move in the same direc 
tion when operateri hv said indivirial mamhors. 
respectivelv. said thermal-current means includ 
ing a bimetallic strip arranged to be restronsive 
to the current in the circuit controlled by the cir 
cuit breaker. and said magneti? means including 
a magnetic yoke energizer by the current in said 
strip. One of said a ?iliustable members having an 
armature carried thereby in position to be at 
tracted by said magnetic yoke when the current 
in the strip reaches a predetermined value. 

11. In a circuit hreaker having stationary and 
movable cantact, nemhers. mechanism for actu 
ating said movable contact member to open and 
close the circiithreaker. and a trip device includ 
ing a movable latching member for releasably 
holding said mechanism in contact-closing condi 
tion, control means for said trip device, compris 
ing thernal-current means and magnetic means 
individually resnonsive to the current in the cir 
cuit for individually actuating said latching mem 
ber to mechanism-releasing position in response 
to different current values, respectively, and in 
cluding individually ariustable members operable 
individually by said thermal current means and 
by said magnetic means, respectively, for adjust 
ing the response of said latching member in rela 
tion to the current values, said latching member 
including a trip bar mounted for pivotal move 
ment about its own axis and having actuating 
arms disposed at opposite sides of said axis for 
turning the bar, one of said individually adjust 
able members being operable to move one of said 
arms and the other of said adjustable members 
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being operable to move the other of said arms, 
said individually adjustable members being posi 
tioned in relation to said arms, respectively, so 
that both arms move in the same rotary direct 
tion when operated by said individual members, 
respectively, said thermal-current means includ 
ing a bimetallic strip having its low expansion 
side facing said trip bar so as to flex toward the 
latter when heated for actuating one of Said 
individually adjustable members for Operating 
one of said arms, and said magnetic means in 
cluding a magnetic yoke facing toward the other 
of said individually adjustable members for at 
tracting the latter when the current reaches a 
predetermined value. 

12. In a circuit breaker having stationary and 
movable contact members, manually operable 
trip-free mechanism for effecting engagement 
and disengagement of said contacts, automati 
cally operable means associated with said mecha 
nisrin for actuating the latter to disengage said 
contacts, comprising a trip device including a 
latching member normally releasably connected 
operatively with a part of said raechanism and 
releasable from said part upon actuation of Said 
trip device to disengage said contacts, thermal 
control means for actuating said latching men 
be directly to release said part of Said mecha 
nisin, and magnetic control means for actuating 
said latching member directly to release said part 
of said mechanism, said thermal control means 
and said magnetic control means being individu 
ally adjustable independently of each other for 
calibrating the circuit breaker for automatic Op 
erations in response to different current values 
under the control of said thermal means and said 
magnetic means, respectively. 

13. In a circuit breaker, a stationary contact 
member, a movable contact member engageable 
with and disengageable from said stationary Con 
tact member, mechanism for Operating Said now 
able contact member to engage and disengage Said 
stationary contact member, said mechanism in 
cluding a link member, means mounting said 
nowable contact; naenber directly on Said link in 
pivotal relation thereto whereby said movable 
contact member is bodily movable directly with 
Said link member when said mechanism is actu 
ated for said operation of Said innovable contact 
member and Spring means engaging directly said 
link and Said raiovable contact member for re 
siliently moving said movable contact member 
directly in relation to said link for providing con 
tact pressure when said movable contact member 
engages said stationary contact member. 

14. In a circuit breaker, a stationary contact 
member, a movable contact member engageable 
With and disengageable from said Stationary Con 
tact member, mechanism for Operating Said now 
able contact member to engage and disengage 
Said stationary contact nenber, Said mechanism 
including a link member, means mounting Said 
movale contact member directly on said link in 
pivotal relation thereto whereby said movable 
contact member is bodily movable directly with 
Said link member when said mechanism is actu 
ated for Said operation of said movable contact 
member, and spring neans engaging directly said 
link and said movable contact member for re 
siliently moving said movable contact member 
directly in relation to said link for providing con 
tact pressure when said movable contact men 
ber engages said stationary contact member, said 
link member having laterally spaced side arms 
between which said movable contact member is 
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positioned, spring means being disposed between 
Said side arms and said movable contact member 
having an end portion against which said spring 
means exerts pressure for said resilient movement 
of said movable contact member in relation to said 
link. 

15. In a circuit breaker having stationary and 
movable contact members, mechanism for actu 
ating Said movable contact member to open and 
close the circuit breaker, and a trip device in 
cluding a pivoted trip bar having an arm pro 
vided with a latching member for releasably 
holding said mechanism in contact-closing con 
dition, said bar having a second arm for pivotally 
moving Said trip bar to move said latching mem 
ber to mechanism-releasing position, and electro 
magnetic means for moving said second arm to 
effect said movement of the trip bar, said mag 
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4. 
netic means comprising a magnetic yoke and a 
Companion arnature, means mounting said ar 
mature on said second arm for attraction by said 
yoke when the latter is energized, said mounting 
means having provision for adjusting said arma 
ture in relation to Said yoke for adjustably vary 
ing the air gap between said yoke and said arma 
ture. 

THOMAS M. COLE. 
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