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My invention relates to electrical apparatus 
and particularly to electrical responsive devices 
of the type used for controlling the operation of 
the protective circuit breakers for power dis 
tribution or feeder network systems. - 
The provision of suitable circuit breakers for 

controlling power distribution or network cir 
cuits has always presented a rather complex 
problem to the electrical art. In this service, 
the circuit breakers must complete directly with 
fuse devices, hence to be commercially success 
ful, they must be relatively inexpensive. At the 
Same time, however, the breakers are mounted 
within buildings or dwellings and are operated by 
inexperienced persons; they must, therefore, be 
absolutely safe as well as simple and reliable in 
Operation. 
To further complicate the problem, the very 

nature of distribution service imposes a serious 
burden upon the circuit breaker designer. The 
magnitude of the normal line current of the sys 
ten is comparatively small, yet due to the inter 
connection of a large number of circuits the 
Overload current may reach extremely large mag 
nitudes. Thus, to give satisfactory protection 
to the associated equipment, the circuit breaker 
must be capable of reliable and accurate oper 
ation upon the occurrence of certain predeter 
mined low magnitude overloads, while at the 
Same time, it must be capable of handling ex 
tremely large overloads, such as occur during 
Short circuit conditions. 
The most satisfactory method of meeting these 

requirements has been in the provision of a high 
capacity circuit breaker of large arc extinguish 
ing capacity and a trip device which is oper 
able, after a predetermined time, to effect the 
opening of the associated breaker upon the oc 
Currence of the predetermined small overload 
currents and is also operable, substantially in 
stantaneously, to effect the opening of the con 
trolled breaker upon the occurrence of large 
Overload conditions. 
For selectively distinguishing between normal 

Overloads of differing magnitudes, it has been 
customary to provide a current-carrying bime 
tallic element which is so calibrated that it 
causes the operation of the trip device (and the 
opening of the associated circuit breaker) only 
after a predetermined time delay following the 
occurrence of the abnormal condition, the time 
interval being inversely proportional to the cur 
rent magnitude of the overload. When large 
magnitude overloads occur, it is imperative that 
the breaker be opened as quickly as possible, 

(C. 200-88) 

and to accomplish this, it has been customary 
to provide a magnetically responsive trip ele 
ment which effects the operation of the trip de 
vice substantially instantaneously following the 
Occurrence of predetermined large magnitude 
Overloads. In multi-pole structures, a magneti 
cally responsive and a thermally responsive trip 
element were usually provided for each separate 
pole. 
The principal object of the present invention 

is the improving of trip devices of this general 
form. 

Heretofore, it has been customary to utilize 
current-carrying bimetallic elements which were 
directly connected into the circuit controlled by 
each of the poles of the breaker. This arrange 
ment eliminated the necessity for external heat 
ers for the bimetallic elements and effected a 
simplification of the entire device. On high 
voltage circuits, however the use of directly ener 
gized bimetals considerably complicated the 
problem of insulating the device and has neces 
sitated the use of various complex insulation 
arrangements. By the present invention, I pro 
vide a separate transformer for each of the bi 
metallic elements, the transformer being so 
WOund that each of those elements is insulated 
from the normal energizing circuit therefor, and, 
in addition, it is subjected to comparatively low 
Voltages at all times. Through this means, the 
insulation problem for the structure is consider 
ably simplified and a more reliable and more 
positive device is attained. 
Another important beneficial result which foll 

lows from the provision of separate transform 
ers for each of the bimetallic elements of the 
trip device is, that on heavy overloads or short 
circuits in the circuits controlled by the break 
er, Saturation of the transformers affected takes 
place with the resulting limitation of the cur 
rents flowing in the secondaries and bimetallic 
elements connected thereto. The provision of 
the separate transformers therefore introduces 
a double safety factory to protect against the 
current which may traverse or affect the bime 
tallic elements and prevents the bimetallic ele 
ment being burned out by a short circuit cur 
rent. 

Investigations of current carrying bimetallic 
trip elements, have shown that the lowest power 
losses consistent with accurate and reliable Op 
eration exist in elements which are normally 
rated at from twenty-five to fifty amperes. Ele 
ments capable of continually carrying currents 
of substantially greater magnitude than this pos 
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sess such large mass that an unreasonably large 
amount. of power must be expanded in heating 
them to the operating temperature; this means, 
also, that the normal every day loss is likewise 
excessively large, and the resultant heating may, 
under certain conditions, create a fire hazard. 

Elements rated at less than twenty-five am 
peres must be formed from very thin bimetallic 
material, and as a result they are frequently in 
capable of exerting sufficient force during the 
tripping operation to assure positive operation 
of the trip device, this difficulty being most troul 
blesome with the very low rating elements. By 
utilizing a transformer means for energizing each 
of the current-carrying bimetallic elements of 
a trip device, elements of uniform rating may 
be used regardless of the normal current rat 
ing of the breaker. On low current circuits a 
step-up transformer will be used, and a step 
down transformer will be used for circuits nor 
mally carrying in excess of fifty amperes. 
By this arrangement, a further object of my 

invention, namely the minimizing of the every 
day loss in current carrying trip elements for 
use with circuits normally carrying large mag 
nitude currents and the increasing of the re 
liability of operation of elements for use with 
low current circuits is effected. 
Another object of my invention is to provide an 

improved electro-responsive trip device which 
utilizes a plurality of thermally responsive trip 
elements and a pluarity of magnetically respon 
sive elements, the various structural features be 
ing arranged in a novel manner in order to effect 
a reduction in the space occupied by the device. 
These and other objects as well as the preferred 

method of carrying out the invention will be made 
more apparent by reference to the following draw 
ings, wherein I have set forth the structural de 

to tails of a device utilizing the principles of my in 
vention. Referring to the drawings, 

Figure 1 is an elevational view of a three-pole 
circuit breaker and trip device wherein are em 
bodied the features of my invention, a portion 
of the cover has been cut away in order to more 
clearly illustrate the structural features in 
Wolved. 

Fig. 2 is a sectional view of the breaker shown 
in Fig. 1, this view being taken on the line II-II 
of that figure. 

Fig. 3) is a front elevational view of the trip 
structure forming a part of the breaker shown in 

- FigS. 1 and 2. 
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Fig. 4 is a rear elevational view of the trip 
structure taken from the opposite side of the view 
shown in Fig. 3. 

Fig. 5 is a plan view of the trip structure shown 
in Figures 3 and 4, a portion of the trip bar and a 
portion of the common armature have been cut 
away to show the various features of the device. 

Fig. 6 is a bottom plan view of the structure 
shown in Figs. 3, 4 and 5. 

Fig. 7 is a view taken on the line VII. VII of 
Fig. 3. 

Fig. 8 is a view, similar to Fig. 7, illustrating the 
movable portions of the trip device in the tripped 
position following the operation of one of the 
magnetically responsive trip elements. 

Fig. 9 is a view similar to Fig. 8 showing the 
position of the various movable portions of the 
device following a tripping operation which has 
been produced by one of the bimetallic trip ele 
mentS. 
The circuit breaker illustrated in Figs. 1 and 2 

includes a base of molded insulating material, 

2,144,501 
which is utilized for supporting the various other 
portions of the device, and a cover 3 also of molded 

- insulating material for enclosing the conducting 
Six terminals 5 are pro portions of the breaker. 

vided for electrically connecting the three poles 
of the breaker into an electrical circuit, these 
terminals being supported upon suitable bolts 
which extend through the base . A single Oper 
ating mechanism 9 is provided for moving the 
breaker to the open and to the closed circuit posi 
tion, this operating mechanism 9 being actuated 
by the movement of a handle member which 
has a portion 3 extending through a suitable 
opening 5 formed in the cover 3. Three switch 
arms f, each of which is provided with a mov 
able contact member 9, supported thereon and 
three stationary contacts 2, constitute the means 
for opening and closing the electrical circuits 
through the breaker. - 
The three switch arms 7 are mechanically in 

terconnected by means of an insulating tie mem 

O 

1. 

ber 23 rigidly affixed to the frame of each of 
those members by a strap member 25. The as 
semblage formed by the three interconnected 
switch arms is pivotally supported for movement 
to the open and to the closed circuit positions by 
a pin 26 (Fig. 2) which engages the frame of the 
operating mechanism 9. The operating mecha 
nism 9 engages the frame of the central switch 
arm 7 and by this means is made capable of 
simultaneously moving the three interconnected 
Switch arms from one position to the other. 
The operating mechanism includes, in addition 

to the handle member if previously described, a 
pair of toggle links 27 and 29 joined together at 
their central point by a knee pivot pin 3. The 
left hand end (Fig. 2) of the lower toggle link 
29 pivotally engages the frame of the central 
switch arm 7 and the right hand end of the 
other link 27 is supported upon a movable cradle 
33 normally adapted to be engaged and held in 
the position shown in Fig. 2 by the trip device 
35. An over-center spring 37 operatively con 
nects the operating member with the knee of 
the linkage. By this arrangement, the three con 
tacts 9 may be simultaneously moved from one 
position to the other with a snap action in re 
sponse to movement of the operating member fl. 

For aiding in the extinction of the arcs which 
are formed incident to the opening of the circuit 
controlled by each of the poles of the breaker, 
three arc extinguishing devices 38 of the spaced 
plate type are provided. The features of these 
extinguishers are not an important part of my 
invention and any suitable structures may be 
utilized. One particularly effectiye form is dis 
closed in Patent No. 1896,764 which was issued 
on February 7, 1933 to M. W. Brainard and which 
is assigned to the assignee of this invention. 
The electro-responsive trip device 35 is a uni 

tary structure which is entirely built up upon its 
Own base 39. It includes a latch member 4 for 
releasably engaging the cradle portion 33 of the 
Operating mechanism 9 and thereby restraining 
that member in the position shown in Fig. 2. 
This latch member 4 is substantially U-shaped, 
and it is pivotally and slidably supported upon 
the trip base 39 through the agency of a pin 43 
which extends through suitable slots 47 formed 
within two upstanding supports 45 integral with 
the base 39 itself. The latch member 4 is biased 
toward the latched position by a pair of suitable 
springs 49 and 5; the lower spring 5 serves to 
bias the supporting pin 43 (and with it the latch 

2. 

itself) in the direction of the operating mecha 
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2,144,501 
nism 9, the other spring biases the latch in a 
counter-clockwise direction (Fig. 2) about the 
pin 43. This arrangement makes possible the 
slidable and pivotal mounting for the latch mem 
ber which is of great value in aiding in the re 
Setting of the trip device and the reengagement 
of the latch by the cradle member following each 
tripping operation. 
The trip device 35, being a unitary structure, 

is readily removable from operative engagement 
with the other parts of the circuit breaker and 
can be replaced by a suitable similarly propor 
tioned device. By making the trip structure in 
terchangeable with other like structures, it is 
possible to provide an entire line of circuit break 
erS With Only a single contact structure and oper 
ating mechanism, a trip device having the proper 
characteristics being supplied for each individual 
breaker. 
The various parts of the trip device 35, as 

mentioned above, are completely assembled upon 
the base 39, which is preferably of non-magnetic 
metal, this base having suitable openings and 
bracket portions formed therein for accommo 
dating the several elements of the structure. A 
Single trip bar 53 which extends across all of the 
poles of the breaker and which is provided with 
a struck-up portion 55 for engaging the latch 
4f serves as the main operating member for the 
trip device. This bar is pivotally supported on 
a rod 56 which extends between suitable upstand 
ing iugs 5 forming a part of the base 39 and 
is operable by any one of the thermally respon 
Sive elements or by any one of the magntically 
responsive elements to effect the release of the 
latch 4 and, thereby, the opening of the 
breaker. 
The thermally responsive element for each of 

the three poles of the breaker includes a Y 
shaped, current-carrying member 59 of bimetal 
lic material which is supported upon the base 39 
by Suitable rivets 6, members 62 of insulation 
being imposed between the base proper and the 
rivets 6 in order to prevent short circuiting of 
these elements. For energizing each of the bi 
metallic elements 59, I utilize a separate trans 
former device the core 63 of which comprises a 
plurality of laminations of transformer steel, 
each having the shape of a hollow square. A 
Secondary winding 64 having a considerable num 
ber of turns is positioned about each of these 
cores 63, and a tubular insulating member 65 
for accommodating one of the flexible conduct 
ing shunts 67 (shown particularly in Fig. 2) 
which Serve to connect each of the switch mem 
bers f with the adjacent terminals of the 
breaker occupies the remainder of the space 
within the central portion of each of the cores. 
The core laminations are held in place and are 
Supported upon the main base by means of a 
bracket member 69, as is shown particularly in 
Fig. 7. The secondary winding 64 of each of the 
transformers is permanently connected to one of 
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the bimetallic elements 59 by a pair of flexible 
leads 68 and a pair of strap connectors O. 
The magnetically responsive trip elements com 

prise a plurality of U-shaped cores 7, of mag 
netic material the open ends of which extend 
through suitable openings in the base 39 and are 
retained therein by a pin T2. These cores are 
energized by the same shunt conductors which 
serve as the primary Windings of the energizing 
transformers for the thermally responsive elem 
inents. A unitary plate member 73 of magnetic 
material, pivotally Supported upon the same pin 

3 
56 which supports the trip bar 53 and having 
rearwardly extending portions 5 for engaging 
that bar, constitutes the movable armature for 
each of the magnetically responsive trip devices, 
this armature member 73 being attractable to 
any One of the core members when that mem 
ber has been suitably energized. 
The Support for the core members of the 

magnetically responsive trip elements is unusual 
ly simple and particular attention is directed to it. 
As mentioned previously, an opening of slightly 
less width than the greatest width of each of the 
core members f is cut in the main portion of 
the trip base 39, and each of the core members 
is adapted to extend through this opening, the 
upper end of the two opposed pole pieces of each 
of these members having a slightly less width. 
than the maximum width of the remaining por 
tion of the core. To hold the core members 
against movement, a brass rod 72 extends through 
suitable openings formed in each of the pole 
pieces thereby serving as a key means for hold 
ing the cores 7 in position on the base 39. 
The trip bar 53 is provided with three down 

wardly projecting screw members 77, each hav 
ing an insulating head 79 of molded material for 
operatively engaging one of the three bimetallic 
thermally responsive trip elements 59, the 
threaded portion of these members allowing ready 
and accurate adjustment of the tripping point 
of each of the bimetallic tripping elements 59. 
The trip bar 53 is biased toward the untripped 
position by a suitable spring 8 and the single 
armature bar 73 is biased against movement to 
ward the tripped position by a similar spring 83. 
A screw 85 permits adjustment of the armature 
bar 3. 
The trip device is supported in an operative 

position upon the main base of the circuit 
breaker by means of a pair of studs 87 which 
extend through suitable openings formed in the 
trip base 39, to engage upstanding Support mem 
bers 86 molded integral with the main base. As 
a further positioning means the portion of each 
of the shunts 67 which engages the adjacent in 
sulating tube 65 is made of relatively stiff mate 
rial and is adapted to engage the Walls of the 
cooperating tube with a rather close fit. In effect 
these stiff portions are equivalent to beam mem 
bers which aid in supporting the trip device 35, 
the studs being primarily a position means. The 
portion of each of the shunts 67 which connects 
the stiff portion to the cooperating movable con 
tact is flexible to permit free movement of the 
switch members. 

It will thus be seen that the electrical circuit 
through each of the poles of the breaker is com 
paratively direct. Beginning with the upper ter 
minal 5, the current flows, successively through 
a strip 88 of conducting material, which serves 
to connect the upper terminal With the Cooper 
ating main stationary contact 2, thence through 
the cooperating moving contact f9, the flexible 
portion of the shunt 67 connected thereto, the 
remaining stiff portion of the shunt which ex 
tends through the hollow cores of the two elec 
tro-responsive elements for that pole of the 
braker and thence to the other breaker termi 
nal 5. 
The trip device 35 is shown in the normal un 

tripped position in Figs. 3, 4, 5, 6 and 7. In this 
position, the latch member 4 engages the out 
wardly projecting end of the cradle 33 and re 
strains that member from moving under the 
biasing action of the over-center operating 
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spring 37. The biasing force of the over-center 
spring 37 produces a torque tending to move the 
latch 4 toward the unlatched position. This 
torque is transmitted to the latch engaging por 
tion 55 of the trip bar 53 through the rearwardly 
projecting portion 89 of the latch. The line of 
action of this force is so arranged that the 
trip bar 53 is biased toward the normal or un 
tripped position by a comparatively small com 
ponent of that force. The movement of the trip 
bar 53 toward the untripped position is limited 
through the engagement of the projecting Outer 
ends 9 of the trip bar with the upwardly pro 
jecting supporting members 5 therefor. 
the entire device is normally in a static position. 
Upon the occurrence-, df a large magnitude 

overload in the circuit controlled by any one of 
the poles of the breaker, the associated core 
member T is energized and serves to attract the 
common armature 73 thereto, i. e. the armature 
moves from the position shown in Fig. 7 to the 
position shown in Fig. 8. This movement of the 
armature bar 73 is transmitted to the trip bar 
53 through the engagement of the rearwardly 
projecting portions 75 therewith and serves to 
move that bar so that the upwardly projecting 
portion 55 disengages the latch 4, the latch 4 
being then free to turn under the biasing action 
of the force transmitted through the cradle 33 
so as to release that member. 
When released by the latch 4, the cradle 33 is 

free to move in a counter-clockwise direction 
(Fig. 2), under the biasing action of the over 
center spring 37 and in so doing carries the cen 
tral line of the upper toggle link 27 above the 
line of action of the spring. The toggle linkage 
is then in an unstable position and collapses 
substantially instantaneously, thereby allowing 
the over-center spring 37 to move the assem 
blage of the interconnected switch arms to 
the open circuit position. Once this movement 
is initiated it proceeds to completion with a 
Constantly increasing acceleration, independent 
ly of the position of the operating handle. The 
breaker is thus entirely trip free at all times. 

If the abnormal condition upon the circuit con 
trolled by any one of the poles of the breaker 
comprises a moderate overload of considerable 
duration, the bimetallic current carrying element 
59 which is connected into that circuit through 
the transformer may be heated sufficiently to 
cause it to move from the position shown in Fig. 
to the position shown in Fig. 9. In this figure, 

the continued heating of the bimetal 59 caused 
by the flow therethrough of overload currents 
has produced a sufficient warping of that member 
to allow it to engage the member 79 and move 
the trip bar 53 to the tripped position. Any one 
of the bimetallic elements 59 is capable of effect 
ing the motion of the trip bar to this position, 
and when such motion occurs, the latch 4 dis 
engages the cooperating portion of the cradle 
33 so as to initiate the automatic opening of the 
breaker contacts by the operating mechanism. 
The circuit opening operaton, regardless of 

whether it is initiated by the operation of one 
of the thermally responsive elements or by one 
of the magnetically responsive elements takes 
place in substantially the same manner. Due to 
the collapsing of the toggle which occurs follow 
ing the release of the cradle 33 by the latch 4, 
the contacts are caused to separate with a snap 
action. This is highly desirable in increasing 
the arc interrupting capacity of the device and 
in thereby improving its operation characteristic. 

Thus, 

2,144,501 
Following each opening of the breaker as a 

result of the operation of the trip device, it is 
necessary to restore the various parts of the 
structure to an operative condition. This is done 
by moving the handle from the normal closed cir 
cuit position shown in Fig. 2 to the open circuit 
position. Through this movement, the Cradle 
member is rotated in a clockwise direction from 
the tripped position to the normal engaged posi 
tion also shown in Fig. 2. While the cradle 
swings about a fixed pivot, the reengagement of 
the latch means 4 is readily accomplished due 
to the fact that the latch is slidably, and pivotal 
ly mounted as explained above. The biasing ac 
tion on the various movable parts of the trip de 
vice is such that the trip bar 53, the armature 
bar 73, and the latch 4 automatically restore 
themselves to the normal latched position follow 
ing each operation of the trip device. 
From the foregoing, it will be seen that I have 

disclosed the structural details of a new and 
improved form of trip device which is particu 
larly suitable for use with distribution circuit 
breakers or similar apparatus. My improved trip 
device includes a magnetically responsive trip 
element and a thermally responsive trip element, 
for each of the controlled circuits. A transform 
er is provided for energizing each of the current 
carrying thermally responsive trip elements in 
order that those elements shall not be subjected 
to the line voltage of the energizing circuits 
therefor, this arrangement simplifying the prob 
lem of insulating the devices and at the same 
time rendering the entire structure much safer. 
As pointed out in the discussion of the objects 

of the invention, the provision of a separate 
transformer for energizing each of the current 
carrying bimetallic trip elements also makes pos 
sible the utilization of a single standard element 
Over a Very Wide range of current values, the en 
ergizing transformer being adjusted to deliver 
the proper energizing current for any particular 
installations. This arrangement reduces the 
every day heating losses in the trip elements to 
a minimum on high current circuits, and greatly 
increases the reliability of operation of low cur 
rent trip elements. Further, by reducing the 
number of bimetallic elements required in the 
marketing of a line of circuit breakers to one 
Substantial manufacturing economies are ef 
fected. - By the particular arrangement of the struc 
tural elements of the trip device, I utilize a 
single bar conductor for energizing both the 
magnetically responsive and the thermally re 
sponsive trip elements, the bar serving, in effect, 
as a primary winding for the energizing trans 
formers for the thermally responsive element 
and as an energizing winding for the core of the 
associated magnetically responsive element. 
Attention is directed to the fact that each of the 
conductor bars, which is threaded through the 
passage within one of the tubular insulating 
member 65 is unbroken from the associated con 
tact 9 to the cooperating terminal of the in 
terrupter. This arrangement, while permitting 
the trip device to be readily removed from oper 
ative engagement with the contact actuating 
mechanism assures that the resistance of the 
electrical circuit through each of the poles of the 
breaker shall be maintained at a very low value, 
there being a complete absence of separable joints 
which might become oxidized. In addition to 
these features particularly emphasized above, I 
have disclosed certain novel structural arrange 
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2,144,501 
ments which have been found particularly Suit 
able for carrying out the objects of the invention 
and certain of the claims are directed to these 
novel arrangements. 
While in accordance with the patent statutes, 

I have disclosed the foregoing details of one pre 
ferred embodiment of my invention, it is to be 
understood that the broad principles disclosed are 
capable of much wider application and that many 
of these details are merely illustrative. I desire, 
therefore, that the language of the accompany 
ing claims shall be accorded the broadest reason 
able construction and that my invention shall be 
inited only by What is expressly stated therein 
and by the prior art. 

I claim as my invention: 
1. In an electro-responsive trip device, a latch 

releasable to cause operation of the controlled 
apparatus, an armature movable to effect the re 
lease of said latch, a core member adapted, when 
energized, to attract and thereby move said 
armature, a current-carrying bimetallic element 
having a portion which is movable to effect the 
release of said latch, a second core member, a 
winding positioned about said second core, mem 
ber and adapted to energize said current-carry 
ing bimetallic member, and a single Winding for 
energizing both of said core members. 

2. In an electro-responsive trip device for con 
trolling the operation of current-carrying elec 
trical apparatus, a base member, a pair of core 
members supported on said base member, a wind 
ing disposed about one of said core members, a 
current-carrying bimetallic element electrically 
connected to said winding and having a movable 
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portion for actuating said trip device, a movable 
armature which is adapted to be attracted to said 
other core member to actuate said trip device, 
and a bar conductor, which is disposed in an in 
ductive relationship with each of said core mem. . 
bers, for connecting said trip device into an elec-, 
trical circuit and for energizing said core mem 
bers. 

3. In an electro-responsive trip device for 
controlling the operation of current-carrying 
electrical apparatus, a base member, a pair of 
hollow core members supported on said base 
member, a Winding disposed about one of said core 
members, a current-carrying bimetallic element 
electrically connected to said winding and having 
a portion which is movable to actuate Said trip 
device, a movable armature which is adapted to 
be attracted to said other core member to actu 
ate Said trip device independently of the position 
of said bimetallic element, and a bar conductor, 
which extends through both of said hollow core 
members, for connecting said trip device into an 
electrical circuit and for energizing said core 
members, said bimetallic element effecting the 
operation of Said trip device, upon the occurrence 
of certain predetermined conditions, and said 
movable armature effecting the operation of said 
trip device upon the occurrence of certain other 
predetermined conditions. 

4. In a multi-pole trip device, movable means 
for engaging the controlled apparatus, a single 
trip bar, which extends across at least two of the 
poles of said device and which is movable from 
a normal inoperative position to an Operative 
position to actuate said movable means, a plu 
rality of current-carrying thermally responsive 
trip elements, each of which includes a movable 
portion for engaging and moving said trip bar 
from said inoperative to said operative position, 
a plurality of transformer means, each of which 

5 
is provided with a secondary winding electrically 
Connected to one of said current-carrying trip 
elements, a plurality of magnetically responsive 
trip elements, each of which includes a core 
means, a single armature bar. extending acroSS 
at least two of the poles of said device and having 
a portion of magnetic material disposed adjacent 
each of said core means, said armature bar being 
movable by the attraction of any one of said core 
means to move said trip bar from said inoperative 
to said operative position, and a plurality of Sepa 
rate energizing windings, each of which ener 
gizes one of said transformers and one of said core 
means. 

5. In a multi-pole trip device, releasable latch 
means for engaging the controlled apparatus, a 
single trip bar, which extends across at least two 
of the poles of Said device and which is inovable 
from a normal inoperative position to an oper 
ative position to effect the release of said latch 
means, a plurality of current-carrying bimetallic 
trip elements, each of which includes a movable 
portion for engaging and moving said trip bar 
from said inoperative to said operative position, a 
plurality of transformer means, each of Which 
is provided with a secondary winding electrically 
connected to one of said current-carrying trip 
elements, a plurality of magnetically responsive 
trip elements each of which includes a core mem 
ber and means whereby movement of Said trip bar 
from said inoperative to said operative position 
is effected following a predetermined energiza 
tion of said core member, and a plurality of Sepa 
rate windings, each electrically connected in Se 
ries with one of the poles of said trip device and 
each being adapted to serve as the primary Wind 
ing for one of said transformer means and also 
as the energizing means for One of Said core 
members. 

6. In a circuit interrupter, a pair of electrical 
terminals for connecting the circuit interrupter 
in the circuit, contact means for Opening and 
closing the circuit between said terminals, actu 
ating means for said contact means, a trip de 
vice operable to cause Said actuating means to 
open said contact means upon the occurrence 
of pretetermined conditions, said trip device being 
removable as a unit from operative engagement 
with the other structural elements of Said inter 
rupter and having a passage therethrough, a 
conductor threaded through said passage and 
electrically connected at One end to one of said 
contact means and at the other end to one of 
said terminals, and one of Said connections being 
disengageable to permit removal of said trip de 
vice from said conductor. 

7. In a circuit interrupter, a pair of electrical 
terminals for connecting the circuit interrupter 
in the circuit, contact means for opening and 
closing the circuit between Said terminals, actu 
ating means for Said contact means, a trip unit 
having a paSSage therethrough, a conductor 
threaded through said passage and electrically 
connected at one end to One of Said contact means 
and at the other end to one of said terminals, 
and one of said connections being disengageable 
to parmit removable of said trip unit from said 
conductor, Said trip unit including a thermally 
responsive element and a magnetically responsive 
element each energized from said conductor and 
operable to cause said actuating means to open 
said contact means. 

8. In a multi-pole circuit interrupter, cooper 
ating contact means for opening and closing a 
plurality of poles, actuating means for said con 
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tact means, and a trip device operable upon the 
Occurrence of predetermined conditions to cause 
Said actuating means to move said contact means 
to the open-circuit position, said trip device com 
prising a unitary structure, which is removable 
as a unit from Operative engagement with the 
other structural features of said interrupter, and 
including a base, a single, pivotally mounted trip 
bar supported on said base so as to extend across 
a plurality of the poles of said interrupter, said 
trip bar being movable from a normal inoperative 
position to an operative position to effect the 
Operation of said trip device, a plurality of cur 
rent-carrying, bimetallic trip elements mounted 
On Said base, each of which includes a movable 
portion for directly engaging and moving said 
trip bar from said inoperative to said operative 
position upon the occurrence of predetermined 
conditions, and a plurality of individual trans 
formers, also mounted on said base and hav 
ing separate primary and secondary windings, 
for energizing each of said trip elements in re 
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energization of Said transformers. 

Sponse to the current flowing in the circuit con 
trolled by one of the poles of said interrupter 
While at the Same time insulating that element 
from said controlled circuit. 

9. In a multi-pole cricuit interrupter, cooper 
atting contact means for opening and for clos 
ing a plurality of poles, actuating means for 
said contact means, a main base upon which said 
contact means and said actuating means are 
mounted, and a trip device operable upon the 
OCCurrence of predetermined conditions to cause 
Said actuating means to move said contact means 
from the closed-circuit to the open-circuit posi 
tion, said trip device including a separate base 
removably secured to said main base, a single 
trip bar, which extends across a plurality of 
the poles of said interrupter, pivotally mounted 
On said separate base so as to be movable from 
a normal inoperative position to an operative 
position to effect the operation of said trip de 
vice, a plurality of current-carrying, bimetallic 
trip elements mounted on said separate base and 
each of which includes a movable portion for 
directly engaging and moving said trip bar from 
Said inoperative to Said operative position upon 
the occurrence of predetermined conditions, and 
a plurality of individual transformers mounted 
on said separate base and having separate pri 
mary and secondary windings for energizing each 
of said trip elements, said trip device being re 
movable as a unit from operative engagement. 
With the other structural elements of said inter 
rupter and having a plurality of passageways 
formed therein, 
through each of Said passages and electrically 
Connected in Series With the circuit through one 
of the poles of Said interrupter for effecting the 

10. In a multi-pole circuit interrupter, cooper 
ating contact means for opening and for closing 
a plurality of poles, actuating means for said 
contact means, a main base upon which said con 
tact means and said actuating means are mount 
ed, and a trip device operable upon the occur 
rence of predetermined conditions to cause said 
actuating means to move said contact means 
from the closed-circuit to the open-circuit posi 
tion, said trip device including a separate base 
removably Secured to said main base, a single 
trip bar, which extends across a plurality of the 
poles of said interrupter, pivotally mounted on 
said separate base so as to be movable from a 
normal inoperative position to an operative po 

and a conductor threaded 

2,144,501 
sition to effect the operation of Said trip device, 
a plurality of current-carrying, thermally re 
Sponsive elements, each of which includes a mov 
able portion for directly engaging and moving 
Said trip bar from said inoperative to said op 
erative position, a plurality of transformer means, 
each of which is provided with a core and a sec 
Ondary Winding Which is disposed about said 
core and is electrically connected to one of Said 
current-carrying trip elements, a plurality of 
magnetically responsive trip elements, each of 
Which includes a core Separate from Said trans 
former core, a Single arnature bar extending 
across at least two of the poles of said inter 
rupter and having a portion of magnetic nate 
rial disposed adjacent each of the cores forming 
a part of said magnetically responsive trip ele 
ments, said armature bar being movable by the 
attraction of any one of said last-mentioned cores 
to move said trip bar from Said inoperative to 
said operative position, and a plurality of Sep 
arate energizing Windings, each of Which ener 
gizes one of said transformers and one of said 
core means, said trip device being removable as 
a unit from operative engagement with the other 
structural elements of Said interrupter. 

11. In a circuit interrupter, COOperating Con 
tact means for opening and for closing the Cir 
cuit through said interrupter, actuating means 
including an operating member for Opening or 
closing said contact means, a trip device Oper 
able in response to predetermined overload Con 
ditions in the circuit through said contact means 
to Cause Said actuating means to move Said COn 
tact means to the open circuit position irre 
Spective of the position of said operating member, 
said trip device including a bimetalic trip ele 
ment for actuating said trip device upon the 
Occurrence of said predetermined overload con 
ditions, a transformer means having a secondary 
Winding connected to said bimetallic trip ele 
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ment, and a conductor means forming a primary 
Winding for said transformer means connected 
in Series circuit relationship with said contact 
means for energizing Said transformer, said trip 
element being electrically insulated from said 
Conductor and the circuit through the contact 
leaS m 

12. In a multi-pole circuit interrupter, a plu 
rality of poles, cooperating contact means for 
Opening and for closing the circuits through 
Said poles, common actuating means for said 
contact means, a common unitary trip device 
operable upon predetermined overload conditions 
in the circuits through said contact means to 
cause said actuating means to move said contact 
means to the open circuit position, said trip de 
vice including a base, a plurality of bimetallic 
trip elements, one for each pole of the inter 
rupter, mounted on said trip base for actuating 
Said trip device upon the occurrence of said pre 
determined conditions, a separate transformer 
means mounted on said base for each of said 
bimetallic trip elements each having a secondary 
coil connected to its corresponding bimetallic 
trip element, and a separate conductor means 
for each of Said transformers connected in series 
circuit relationship with the contact means for 
energizing Said transformers, said trip elements 
being electrically insulated from said conductors 
and the circuitS. 

13. In a circuit interrupter, cooperating rela 
tively movable contact means for opening and 
for closing the circuit through said interrupter, 
an Operating member for opening or closing said 
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contact means, a trip device operable in response 
to predetermined overload conditions in the cir 
cuit through said contact means to effect Oper 
ing of said contact means irrespective of the po 
sition of said operating member, said trip device 
comprising an electro-responsive trip element for 
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actuating said trip device in response to Said 
predetermined conditions, a transformer means 
having a secondary winding connected to Said 
trip element for energizing said element and a 
conductor means for energizing said transformer 
connected in circuit with said contact means, 
Said trip element being insulated from Said con 
ductor and said circuit. 

14. In a circuit breaker, relatively movable 
contacts for opening or closing the circuit 
through said breaker, operating means for open 
ing or closing said contacts, an actuating mem 
ber releasable to cause opening of said contacts, 
in combination, a trip device comprising releas 
able means for engaging said actuating member 
to restrain the same, an electro-responsive trip 
element operable in response to an overload in 
the circuit through said contacts to release said 
engaging means and free Said actuating member, 
transformer means having a secondary winding 
connected to said trip element for energizing the 
same, said transformer being energized in re 
sponse to the current flowing through the con 
tacts of the breaker, said trip element being elec 
trically insulated from the circuit through said 
contacts. 

15. In a circuit breaker, relatively movable 
contact means for. opening and closing the cir 
cuit, an operating mechanism for said contact 
means, a transformer connected in circuit with 
Said contact means, and tripping means ener 
gized by said transformer for causing opening of 
said contact means, said transformer having a 
primary and a secondary winding and said sec 
ondary winding being removable with said trip 
ping means as a unit from the primary winding 
and said contact means. 

16. In a circuit breaker, a base, relatively mov 
able contact means, operating means for said 
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contact means, a transformer connected in cir's 
cuit with said contact means, and tripping means 
including a bimetallic trip element energized by 
Said transformer for causing opening of Said 
contact means, said transformer having a pri 
imary and a Secondary Winding, and Said sec 
Ondary winding being removable with said trip 
ping means as a unit from the primary winding 
and the contact and operating means. 

17. In a circuit breaker, a base, relatively mov 
ible contact means, operating mechanism for 
said contact means, a transformer including a 
core of magnetic material, a conductor connect 
ed in circuit with said contact means forming a 
primary Winding, and a secondary Winding, trip 
ping means energized by the secondary winding 
of the transformer for causing opening of said 
contact means, Said contact means, operating 
means and conductor being mounted on said 
base, and said tripping means with the core and 
Secondary winding of the transformer being re 
novable as a unit from the conductor forming 
the primary winding and from the base. 

18. In a multpile circuit breaker, a main base, 
a plurality of relatively movable contacts form 
ing a plurality of poles, operating mechanism 
for Said contact means, a plurality of trans 
formers one for each pole each including a core 
of magnetic material, a conductor connected in 
circuit with the corresponding contact means 
forming a primary winding and a secondary 
Winding, a trip device including a plurality of 
bimetallic tripping elements one for each pole, 
each energized by the secondary winding of its 
corresponding transformer for causing opening 
of Said contact means, said contact means, op 
erating means and the conductors forming the 
primary Windings being mounted on said main 
base, said trip device together with the cores and 
Secondary windings of said transformers being 
mounted on a Second base removably mounted 
on the main base so as to be removable as a unit 
from the conductors and the main base. 
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