
May 22, 1945. L. W. DYERET AL 2,376,759 
CIRCUIT BREAKER 

Filed Oct. 30, 1942 2. Sheets-Sheet l 

A za z. 

Er, Of fg z 2n FED53632. ZE E. split 
37: 23. ce:Alicité 

  

  

  

    

      

  

  

  

  

  



May 22, 1945. L. W. DYER ET AL 2,376,759 
CIRCUIT BREAKER 

Filed Oct. 30, 1942 2. Sheets-Sheet 2 

"WE 4. 

/2/ 27, %% % 
2 

24.2% 

vo 7 4/oyo/AW. Ayer 2/26/ 
M7A/A2Aar/270/2 

2. BY . . . . 2/ t (a 3-lity% 

WITNESSES: 

  

  

    

    

  

  



Patented May 22, 1945 2,376,759 

UNITED STATES PATENT OFFICE 
2,376,259 

CRCUIT BREAKER, 
Lloyd W. Dyer, Wilkinsburg, and Hiller D. Dorf 
man, Forest Hills, Pa., assignors to Westing 
house Electric & Manufacturing Company, 
East Pittsburgh, Pa., a corporation of Penn 
sylvania, 

Application October 30, 1942, Serial No. 463,935 
(C. 260-38) E2 (Cairns. 

The invention relates to circuit interrupters 
and, more particularly, to circuit breakers of the 
type that are automatically tripped open after 
a time delay in response to predetermined over 
load current conditions up to a certain magni 
tude and that are tripped open instantaneously 
upon the occurrence of heavy Overloads or short 
circuits. 
An object of the invention is the provision of 

an improved circuit breaker of the class described 
which is very simple and compact, accurate and 
reliable in operation, and economical to manu 
facture. 
Another object of the invention is the provision 

of an improved circuit breaker of the cass de 
scribed which is substantially shock-proof, that 

breaker latch to trip the breaker is produced by a 
spring actuated trip member which is normally 
latched in inoperative position by the armature 
member of the previously described electronager 
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is, it will not be falsely tripped by shocks or jars 
even though the breaker may be carrying the full 
rated current or even slight overload current. 
Another object of the invention is the provision 

of a circuit breaker having an improved herrnal 
inagnetic trip device wherein tripping of the 
breaker is controlled jointly by an electronag 
3netic tripping means and a current responsive 
3imetal element so arranged that the breaker 
will not be falsely tripped by shocks or 3rs. 
Another object of the invention is the provision. 

of a circuit, breaker with an improved trip device 
comprising an electromagnetic tripping means 
operable to cause tripping of the breaker, and 2. 
current responsive bimetal element having an 
edge portion normally disposed in a blocking posi 
tion directly in the path of movement of a part 
movable with the armature of the magnetic 
means to prevent tripping operation thereof ex- : 
cept in response to predetermined overload con 
ditions, the said bimetal element when heated a 
predetermined amount by overload current de 
flecting transversely of the plane of movement of 
the magnetic means to a non-blocking position 
to thereby permit tripping operation of the mag 
netic means. - 

Another object of the invention is the provision 
of a circuit breaker with a trip device as previ 
ously described, wherein the bimetal element is 
normally disposed in blocking position directly in 
the path of movement of a flat leaf spring car 
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lar in the appended claims. 

netic tripping means, 
The novel features that are considered charac 

teristic of the invention are set forth in particu 
The invention itself, 

however, both as to structure and node of opera 
ation, together with additional objects and ad 
vantages thereof, will be best understood from the 
following detailed description of one embodi 
ment thereof when read in conjunction. With the 
accompanying drawings, in which: 
Figure 3 is a front elevational view, partly in 

section, of a multi-pole circuit breaker embody 
ing the features of the present invention; 

Sig. 2 is a vertical sectional view of the circuit 
breaker taken substantially adjacent he center 
pole thereof, the parts being shown in the closed 
circuit, position: 

Sig. 3 is an enlarged fragmentary sectional view 
illustrating an instantaneous tripping operation 
of the trip device, such as is produced by a heavy 
Overload (): short-circuit condition in the circuit 
through one of the poles of the circuit breaker; 
and 
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3ig. 4 is a view similar to Fig. 3 but, lustrating 
, time delay tripping operation of the trip device, 
such as is produced by an overload of lesser mag 
Snitude but which has persisted for a sufficient 
length of time to produce a deflection of the bi 
inetal element. - 

The present invention in certain respects con 
stitutes a further development of and improve 
ment over the invention disclosed and claimed in 
our copending application for Shock-proof cir 
cuit breakers, Serial No. 463,934, filed October 30, 
1942, and assigned to the assignee of the present 
invention. 

Referring to Figs. 1 and 2 of the drawings, 
the base 7 of the circuit breaker is of rholded in 
sulating material and has mounted thereon six 
terminals 9, two for each of the three poles of 

45 

ried by the armature of the electromagnetic trip 
ping means, the spring being designed to permit 
instantaneous tripping operation of the arma 
ture upon heavy Overloads and short circuits ir 
respective of the position of the bimetal element. 
Another object of the invention is the provision 

of a circuit breaker with an improved trip de 

the circuit breaker, three stationary contacts , 
and arc-extinguishing device 3 for each of the 
three poles, a circuit breaker operating mecha 
nism 5 which has associated therewith the three 
movable switch members , and a trip device 
indicated generally at 9 for controlling auto 
matic operation of the circuit breaker. A cover 
2 is removably secured to the base 7 and cooper 
ates therewith to form a casing for enclosing the 
circuit breaker mechanism. The base and cover 

vice wherein the force for releasing the circuit 55 are each provided with a plurality of barriers 



2 
which serve to divide the casing longitudinally 
into three compartments, one for each pole of the 
circuit breaker. 
Each of the switch members f includes a re 

silient switch arm 23 preferably of spring steel 
which is riveted at one end to the associated 
Switch member frame 25. The other end of the 
Spring contact arm carries a movable contact 2 
which is adapted to be moved into and out of 
engagement with the stationary contact if. A 
flexible shunt conductor 29 is provided for con 
necting each of the movable contacts 27 with a 
corresponding one of the conducting straps 3f 
which serve to complete the electric circuit from 
the shunt conductor 29 to the corresponding pole 
of the trip device 9. The three switch member 
frames 25, which are substantially U-shaped, are 
rigidly mechanically connected together by 
means of an insulating tie bar 33 which extends 
through suitable openings in the sides of the 
switch member frames, the tie bar being rigidly 
fastened to each of the frame members 25 by 
means of a clamping strap. 
contact is mounted on the inner end of a 
corresponding conducting strip 35 which is se 
cured to the base by means of screw 37. The 
outer end of this conductor strip 35 is electrically 
connected to a corresponding one of the right 
hand terminals 9. The electrical circuit for each 
of the poles is essentially the same. Beginning 
with the terminal 9 at the trip mechanism end 
of the breaker, the current flows successively 
through the corresponding pole of the trip de 
vice 9, conducting strip 31, flexible shunt con 
ductor 29, movable contact 27, stationary contact 

and conducting strip 35 to the right-hand end 
terminal 9. 
The operating mechanism f 5 which is of the 

quick-make and quick-break type is supported on 
- a U-shaped main frame 39 mounted in the cen 

ter pole compartment of the circuit breaker and 
secured to the base T by means of screws 4f. The 
operating mechanism comprises a bifurcated op 
erating lever 43, a toggle comprising toggle links 
45 and 47 for engaging the interconnected switch 
members 7, a pair of overcenter springs 49 for 
operatively connecting the operating lever 43 with 
the knee pivot pin 5 of the toggle linkage, and 
a supporting lever or cradle 53 for supporting one 
end of the toggle linkage so as to provide a 
means whereby actuation of the trip device 9 
can cause the Operating mechanism to automat 
ically move all of the switch members to open 
circuit position irrespective of the position of 
the manual Operating handle. The bifurcated 
operating lever 43 is pivotally supported on the 
sides of the U-shaped frame by means of two 
pivot pins 55 (only one being shown). An oper 
ating handle 5 is secured to the outer end of 
the operating lever 43 to provide for manual 'op 
eration of the circuit breaker. This handle has a 
knob portion which projects through an elon 
gated slot provided therefor in the cover 2, and 
is also provided with an arcuate shield portion 
59 for closing the handle slot in all positions of 
the handle. 
The mechanically interconnected switch mem 

bers 7 are pivotally supported on the U-shaped 
main frame 39 by means of the pivot pin 6 which 
engages the frame 25 of the center pole Switch 
member, the ends of the pin being supported by 
the sides of the main frame 39. The inner toggle 
link 47 is pivotally connected to the frame 25 of 
the center pole switch member by means of a 
pivot pin 63, this pin providing the only mechan 
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2,378,759 
ical connection between the operating mecha 
nism and the assemblage of switch members. 
The other end of the inner toggle link is pivot 
ally connected to the inner end of the other tog 
gle link 45 by means of the knee pivot pin 5. 
This knee pivot pin extends for Some distance on 
either side of the pivotally connected toggle links 
and each of the projecting ends is adapted to be 
engaged by one end of the overcenter springs 49, 
the other end of the operating Springs being fas 
tened to the central portion of the bifurcated 
operating lever 43. The outer end of the toggle 
link 45 is pivotally connected by a pivot pin 65 
to the carrier lever or cradle 53, which, in turn, 
is pivotally supported on the U-shaped main 
frame 39 by means of a pivot pin 66. The limits 
of motion of the operating lever 43 are defined 
by offset projections of the sides of the main 
frame 39. 
The cradle or carrier lever 53 is normally 

adapted to be held in the latched position shown 
in Fig. 2 by means of a latch of the trip device, 
and in this latched position the cradle forms a 
fixed support for the outer end of the toggle link 
age so that the circuit breaker may be manually 
opened and closed by means of the operating 
handle 5. When the circuit breaker is in the 
closed position shown in Fig. 2, the three switch 
members are held locked in closed position by 
the overset relation of the operating toggle 45, 
47 as long as the cradle 53 is held in latched po 
sition. In this position, the overcenter springs 49 
act to maintain the operating handle in the "on' 
position and also bias the operating toggle to its 
overset locking position. The cradle 53 is always 
biased in a clockwise direction as viewed in Fig. 
2, by a component of the force of the overcenter 
springs, and when this cradle is released by the 
operation of the trip device, the assemblage of 
the three movable switch members is quickly ac 
tuated to open position by means of the Over 
center springs. Upon such release, the cradle 53 
is rotated in a clockwise direction, as viewed in 
Fig. 2, and as soon as the axis of the pivot pin 
65 is shifted to the right of the line of action of 
the overcenter springs 49, the operating toggle 
is caused to collapse, and the operating handle is 
moved to an intermediate indicating position. Be 
fore the breaker can be again closed, it is neces 
sary to reset the cradle 53 to its latching posi 
tion. For this purpose, the operating lever 43 
is provided with a reset projection 67 which is 
adapted to engage and move the cradle 53 back to 
its latched position when the operating handle 
is moved to the "off" position to reset the mech 
anism. 
The trip device 9 of the circuit breaker in 

cludes a rotatably supported trip bar 7 of molded 
insulating material which has a centrally dis 
posed shaft 73 molded therein. The trip bar is 
provided with three T-shaped projecting mem 
bers 75 formed integral therewith and Six. annu 
lar slots for supporting the three Spring actuated 
trip members 77, there being one projection 75 
and one trip member 77 for each of the three 
poles of the circuit breaker. The trip bar is also 
provided with a means for engaging and latching 
the cradle 53 of the circuit breaker operating 
mechanism. This engaging means comprises a 
latch 79 rigidly affixed to the trip bar and having 
spaced sides which are joined by a latch portion 
8, which is adapted to engage and latch the free 
end of the cradle 53. The latch 79 also carries a 
cross-pin 83 between its sides, and this pin pro 
vides means whereby the trip device is reset by 
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the erade 53 when the cradle 53 is manually Rese 
to aching position by means of the operating 
hande 3. he trip oar S is rotatakly supported 
on a pair of upstanding bracket Reneers 33 see 
cured to the base adjacent, the opposite side 
wais hereof. The cutter ends of the oracket: 
Rire a 323 35 are coalected by an in Salating to 
37 which for as a support for one end of the 
Rigging spirags 33 which individay is:.S. 32d 

act, Ste the trip are Exers E to a trigged gosia 
iOS. 3:3:1 of the spring actuated trip Ray, i.e.: 

is 8 to 2 cated COX still action, the 70 side goi 
tio&ng oš (each bisurcated trip reggae having 
alig2e Stast32ntially sea-circa 3: sis: $68 (Fig. 
3), 82nd is is no go e age: CSP (3 ties:3 scs 
35. Ene 22 Yalais; sois is the gig at h86 & 20 
s):Ig 3C 463 & Elexibers are supported (E. 
tle if 32,; SO &S to be 322divid2iy 2,072 bie 
these 2. "Ee gain a 23.5 sits in the trip a 3.5 
the ge:Caaci’39, a feasing slots of the Sig Rhers 
285 S 22e of Salistantially the saxicae radius SO that 
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&e Siaowenen, of the spirag act2ted tip Gaea 
bes is essetialiy OEne of rotation abo), the 33Kis 
( ;i.e. iiiga). Seii. Each of the trig Energoes is 
Roig.sed in a coli inter-clockwise directioi gas viewed 
in Fig. 2, toy Wo of the springs 33, So Gas, whe 
acy one of the trip aeries is released, it; Wii 
eragage 8, correspO2 dig One of the "...s3.g3. 
precio23 5 and actE. Ste the trip baz I. 3 to 
triggsd position to trip the circuit oreake. The 
sg2(ced sides of each trip inerabex E &re disposed 
directly cover he reportion of 3, Corresponding 
One of the projections 35 SA the trip to2.2° E G Sc 

in 2, the edges of these side gortions will i aggage 
the projection and grove the gig b2 when he 
Sig Series is released, 3:30h of tie three trip 
Ine2S2's 'B' C&SRies & Ed Stable atc., piece 
&dagged: i) he Eagaged by 2, 3CR to resis: the 
trig .222Race in the lacies gosition shows it. 
5ig. 3, 

Eic circuit, breaker contacts, operating recha 
EiSEE, agadi that portion of tie trip device that is 
keeza described in the preceding paragraph. Exe 
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Susta Intially similar to the corresponding parts 
of the circuit oceaker disciosed in Fasen, No. 
2,050,285, issued to E. E. Soctrina, Agast, i. 
1936, Kid assigned to the assignee of the present, 
invention. The exaining portions of the trig 
device, however, are of entirely different con 
struction and have a different Zinode of operation 
iron the trip structure show in the aforenen. 
ioned Patent No. 2,050,285. 
It is very important, especially in applications 

of circuit oreakers where vibrations and severe 
jars or shocks are encountered, that, the circuit 
breaker should not falsely trip open in response 
to Such vibrations, jars, or shocks, the insis. 
source of trouble which causes the circuit breake: 
to be falsely tripped by vibrations, jars, or shocks. 
usually resides in the electro-responsive trip elee 
ments, such as the electro-magnetic tripping 
Eneans and the thermally responsive trip elenets, 
since these elements are usually very sensitive to 
shocks. The main circuit, breaker latch and the 
trip bar can very easily be made substantially 
shock-proof by various known methods. In ac 
cordance with the present invention, each poie 
of the circuit breaker is provided with an ine 
proved electro-responsive tripping means of very 
simple and reliable construction, in which the 
parts thereof are so arranged as to make the cir 
cuit breaker substantially shock-proof. The con 
struction of each electro-responsive tripping 
means is such that it affords a time delay action 
before tripping the breaker in response to over 
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lo&cs A2 O & Fedeternized Ragnit.de, 82d Esc) 
effects instantaneous tripping of the crt2; 
breage: 3pox, the occurrence of heavy Overica.ds 
Op. 32.63, circuits in the circuit of any poie of Gig 
3'eaxe. Each electro-responsive tripping linea, S. 
cos prises 22 electro-nage indicated generaliy 
a 3& 2nd & crea; responsive biretai eeresai. 
SS escia energized is response to the current of 
the circuit, of its corresponding pole. The eiece 
tXO-Yinggaet 93 (COR)2ises 8, J-shaped statio 
core 3 of Eagnetic Eateriai, an energizing Yi. 
irag 93 wound igos, the shortes' ieg 03 the Stazio 
airy core, and 22, Ernature Enemier G & whic: ; 
pivoted, interediate its ends; y 8, gives, G3 (3. 
t{e Eage: i.eg of trace Station2ry 30’e. Ea. Sé. 
tio:337 core 9 is Sect2'ed oy givets &G 3, -s; 
suggoxing £rsiae (65, which is, i? titri, Sect2'ed 
to tie Rese og tie circuit; breaker by a scré'T 
G'. A a 2.5iSEA2 ac3 elegae: SS is Sectile 6 

size extensio; o; the arrnature meanoe S&S a dise 
ceg, &he Oates eac: Sinereof, and this latch eierzeg, 
is siapied to engage the latch piece 94 of S, CO2e 
resgog) ding Ce of the spring actitiated trig Eaxi 
bees I to not the trip member is the le:Caeci. 
position show when the are nature inneRabe (SC 
is in its u:(26:36ed position. A relativeiy stroSig 
fiat, i.e3: Spring GSG is rigidly secured at its irries 
east to the airazil are Enenber 8 CG adjacent, he 
inney eas oi rae armat3re Inerner. The 32.8 
spring a GE is sightly offset and & Rajoy' 20"tion. 
ineseoš ex&siasis in spaced relation. Szastasia.Als? 
parslie, to the 3rina, are inenber, and 8 cylix dri 
ca, itc. piece A 3 is secured to the oater free erad 
of the eaf sprig. A guide pin G is secured to the 
arrature mergioer 86 G extends loosely through 22. 
opening provided therefoi in the leaf Spring 
to prevent, any substantial laterai displace next of 
the leaf spring 8 relative to the arriature 
neinae. An adjusting screw is threated 
through an interizediate portion of the leaf 
spring GOG 22nd engages the arginature Ele:Yalez 
A G.8. The purpose of this adjusting SC'ew is 60 
provide a neas or adjusting the streagh O' 
force of the leaf spring 6 & 8 to thereby adjust the 
instantaneous tripping point of the electronag 
Yetic rig means. A relatively light biasing Spring 
() is connected at one end to the lower end of 

the anetare member SGS and the other end of 
this biasing spring is anchored to 3, fixed insulat 
ing plate 2 secured to the bracket, which stag. 
ports the bimetal element, 96. 
The current responsive bimetal ele; Aent, 9 

icomprises a fiat, strip of bimetallic material Willick. 
is rigidity secured and electrically connected at its 
lower end to a supporting terminal oracket 33, 
which is, in turn, secured to the base by Ene&ES 
of a screw 25 threadedly engaged in an ises, 
molded in the base of the breaker. The binet.8. 
strip g5 is mounted with its flat side substantially 
in the plane of movement of the armature Inerne 
ther SCG so that, one of the edges of the oute ed 
of the bimetal strip is normally disposed in blocka 
ing relation directly in the path of movement of 
the latch piece 3 carried by the free end of the 
leaf spring on the armature member 8. 
The edge portion of the bimetal strip opposite the 
edge which engages the latch piece 3 rests 
against and barely touches a cross-portion 2 
of the U-shaped frame 05. The free end of the 
bimetal strip 95 is electrically connected by 8. 
flexible shunt conductor 29 to one of the end 
terminals 9 of the corresponding pole of the cir 
cuit breaker, and the inner or base end of the bi 
metal strip is electrically connected to One end 
of the winding 98 of the electro-magnet by the 
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terminal bracket 23. The other end of the ener 
gizing winding is electrically connected by a con 
ductor 3 to the terminal strip 3 which is con 
nected to the movable contact 27. It will thus be 
seen that the bimetal strip 95 and the energizing 
winding 99 of the electro-magnet are connected 
in series with the contacts of the corresponding 
pole of the circuit, breaker so as to be responsive 
to the current of the circuit of the corresponding 
pole. 

The current responsive bimetal element 95 nor 
mally, that is, during normal current conditions, 
acts through the relatively strong leaf spring i 
to maintain the armature member of in the un 
attracted latching position, in which it holds the 
spring actuated trip member 77 in latched posi 
tion. The bimetal element 95 is designed so that 
it will bend or deflect when heated a predeter 
mined amount by overload currents in excess of 
the predetermined value, for example, in excess 
of 125% of the normal rated current of the 
breaker. When heated a predetermined amount 
by such overload current, the bimetal strip de 
flects in a direction 90° transverse to the plane 
of movement of the armature member of to a 
non-blocking position in which the outer end of 
the bimetal disengages the latch piece 3 car 
ried by the leaf spring ill, so that it thereby per 
mits the electro-magnet to operate the arnature 
member of to attracted position, as shown in 
Fig. 4, to release the spring actuated trip member 

and effect tripping of the circuit breaker. In 
this instance, the electro-magnet does not have 
to overcome the opposing force of the relatively 
strong leaf spring f in moving the armature to 
attracted position. The electro-magnet is so de 
signed that it will develop sufficient tractive force 
to operate the armature to attracted position and 
release the trip member When overload current 
through its corresponding pole exceeds a prede 
termined magnitude, preferably the Same mini 
mum magnitude that will ultimately produce 
sufficient heat to deflect the bimetal element 95, 
that is to say, for example, 125% or more of the 
normal rated current of the breaker. Currents 
below the predetermined magnitude will not pro 
duce sufficient force to actuate the armature to 
attracted position even though the bimetal ele 
ment has disengaged the latch piece of the leaf 
spring. The time required to heat the bimetal 
strip 95 a predetermined amount Sufficient to 
cause it to unlatch the armature member pro 
vides a time delay in the tripping operation of 
the breaker which varies inversely as the current 
of the circuit, that is to Say, the higher the Over 
load current the shorter the time delay before 
tripping of the breaker will occur. 
The electromagnet 93 is also operable to cause 

instantaneous tripping of the breaker upon the 
occurrence of heavy overloads above a predeter 
mined magnitude or on short circuits. For this 
purpose, the leaf spring is designed, or its strength 
is adjusted by means of the Screw , so that the 
pull of the electromagnet will be sufficient to 
overcome the strength of the Spring and actu 
ate the arnature to attracted position upon 
the occurrence of overloads in excess of prede 
termined desired value, for example, in excess of 
10 to 12 times the normal rated current of the 
circuit breaker. Instantaneous tripping will oc 
cur under such conditions even though the bi 
metal element 95 has not had Sufficient time to 
heat up and deflect to non-blocking position, be 
cause the pull of the magnet Will be Sufficient 
under Such conditions to move the armature C 
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to attracted position against the force of the leaf 
spring if f, even though the free end of the leaf 
spring is held in latched position by the bimetal 
element. 
The electro-responsive tripping means of the 

other poles of the breaker are identical to the one 
that has just been described. 
A plurality of springs 35 engage the underside 

of the trip bar projections 75 and act to bias the 
trip bar to its latching position. The trip bar is 
preferably constructed so that it is balanced with 
respect to its center of rotation, and hence will 
not be moved by vibrations, jars or shocks. More 
over, the line of action of the force exerted by 
the spring biased cradle 53 on the trip bar passes 
through the axis of rotation of the trip bar, so 
that this force does not tend to rotate the trip 
bar in either direction. The main breaker latch 
79 is strongly held in latching position not only by 
the latch load produced by the overcenter operat 
ing springs 49 acting through the cradle 53, but 
also by the relatively strong frictional forces of 
the three trip members TT which are pressed 
rather strongly against the trip bar when the 
three trip members are held in latched position 
by the armature members O. The construction 
of the electro-responsive tripping means is Such 
that it is made substantially shock-proof so that 
it will not be falsely operated by vibrations, jars 
or shocks. This is due to the fact that the arma 
ture members 0 are strongly held in latching 
position by the relatively strong leaf springs if f 
which are, in turn, held against movement by the 
blocking effect of the current responsive bimetal 
elements 95. The armature members 0 are 
preferably pivoted as near their center of gravity 
as possible so as to minimize the possibility of 
these members being moved by shock. Any vibra 
tion, jar or shock in a direction which might tend 
to move the armature members 0 to attracted 
position is resisted and prevented by the relatively 
strong leaf springs if and by the blocking effect 
of the bimetal elements 95 which are immovable 
in the tripping direction of the armatures Ol. 
Lateral shocks which might nove the bimetal ele 
ments 95 to non-blocking position, will not cause 
tripping of the breaker since such forces are not 
in such a direction as to produce movement of the 
armature members O. 
The operation of the circuit breaker is briefly 

as follows: The circuit breaker is shown in Fig. 2 
in the closed circuit position, the trip device being 
in the untripped position. To open the contacts 
manually, the operating handle 57 is moved in a 
counter-clockwise direction to the 'off' position. 
This movement brings the line of action of the 
springs 39 to the left of the pivot axis 65, thereby 
causing the operating toggle to be moved to a 
collapsed position and effect movement of the 
three movable switch members 7 to open posi 
tion. To close the contacts, the Operating handle 
is noved from the "off' position in a clockwise 
direction back to the 'on' position shown in Fig. 
2. This movement of the handle shifts the line of 
action of the Springs to the right of the axis of 
the pivot pin 65 and thereby causes the springs 
to actuate the operating toggle to its overset posi 
tion to effect movement of the three movable 
Switch members 7 to closed position. 
Upon the occurrence of an overload above the 

minimum trip setting of the device in the circuit 
controlled by any of the poles of the breaker, the 
corresponding current responsive bimetal element 
95 is heated by such overload current and when 
heated a predetermined amount deflects to a non 
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cocking positio, a which it is disengaged on 
8; at disposed out of the path of movement of the 
isch piece S 3 carried by the leaf spring . 
This releases the electro-magnet for operation, 
Wineretigo, the electro-Enagnet moves the arna 
tire nearber 6 to attracted position to thereby 
effect release of the corresponding spring actuated 
tri Inenbei E. E. Upon release, the spring act 
atted trip reine engages the corresponding - 
shaped grojection. E. 5 on the trip her and rotates 
the trip loa, to tripping position to disengage the 
rais. Circuit breake atch 9 froin the cradle 33. 
The operating spirings (39 thereupon actuate tine. 
tiree Knovable Switch. Inerners to open positioIO 
3. c. cause collapse of the operating toggle irre 
spective of he gosition of the operating handie 
E. his tire delay tripping operation of the 
trip device is is strated in Fig. 4. 

UCS2 tie occurrence of a, arge. Overload of 
SO, circuit, condition in the circuit, controlled 
ky any one of the poles of the breaker, the Coire 
Spoinding electro-magnet 93 wi: oe Energized a 
St. Eicien: 2,301, thereby to operate the 3rinae. 
Are Freier G to attracted position agains, the 
SOce of the leaf Spring , even though the bi 
i:35 element as not had tie to nove a Soi 
biockiEag position. The operation of the are aire 
S38 to attracted position effects tripping of the 
oreaker in the same nanner as described aa ove. 
ripping of the oreaker or such heavy ovexoads 

gir short circuit conditions cecurs insistaneously, 
titat is, without any time. delay action suici as 
WG OcCE OR iOWe overloads up to the Credie 
termined: instantaneous tripping point. Trip 
ping operatics of the trip device of heavy over 
Gads of short circuit coEditions is illustrated in 
Fig. 3. 
following each tripping operation of the break 

er, it is necessary to restore the operating mecha 
is a to an operative condition. This is doe by 
nowing the operating handle 5 in a counter 
clockwise direction as fair as it will go in the 'off' 
direction. This novenient of the operating han 
die is transnitted to the cradle 53 through the 
projectioE). St. As the cradle is rotated in the 
resetting direction, the free end thereof engages 
the cross-pin 83 on the circuit, areaker latch 9 
and moves the trip car and atch in a clockwise 
direction a sufficient distance to permit, the latch 
portion 3 to reengage the free end of the cradle 
3. This reengagement occurs somewhat, before 
the operating handle reaches the limit of its no 
tion, ie rotation of the trip bar back to its 
reset latching position not only effects reengag 
ing of the cradle 53, but in addition, it acts 
through the "-shaped projections to reset any 
of the Spring actuated trip members ... that have 
toeen released, thereby restoring the spring actu 
ated trip members to their latched position, in 
which they are engaged by the latches of the ar 
Inature members . The bimetal elements 5 
when cooled, return to their normal blocking 
position. The circuit breaker mechanism is thus 
reset and the circuit breaker may be again closed 
oy noving the operating handle to the 'o' posi 
Gior. a - 

Although the invention has been illustrated as 
applied to a circuit breaker mechanism of a par 
ticular construction, it will be understood by those 
skilled in the art that the invention is also appli 
cable to other types of circuit breakers. 
While the invention has been disclosed in ac 

cordance with the provisions of the patent stat 
utes, it is to be understood that various changes 
in the structural details, arrangement of parts 
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and connoiations of elements may enacie wise 
oA departing fron. Some of the essertial Sea:63 
of the invention. It is desired, therefore, that, She 
language of the appended clairns so de give). 
as reasonably broad an interpretation, as like Yo! . 
art, eElits. 
We cairn as out in Weries: 
i. A circuit, breake OS 3 ciaSs descried 8.Y. 

ing, in combination, relatively novable coacés, 
operating mechanism therefor, a trip tievice cois 
prising an electromagnet, naviyag at: 3ria&Ege 
novable to an attracted position a case SSie: 
Operating mechanisri to open said 30.383.S., 8, 
Spring oiased member extending gereiraiy ga'- 
allel to Said arnature arc Ovalie theireWii. 28. 
also relative thereto, 3rd S. current, respegasive 
bimetal element, extending generally parale O 
said spring biased men her and having 2, detect. 
able portion normally disposed if oiocling re. 
tio directly in the pati of noverein & of saic. 
Spring biased member to normaliy prever, no re- . 
ment of Saidarnature to attracted position, said: 
bineta element when heated a predee'riaec: 
amount deflecting to a non-blocking gositioya citxt 
of the path of noverinent of saici part to segregy 
Territ operation of Said. Ernature, arc: S2, is 
meal element being disposed so that it is cellecto 
aloe Oriy in a direction. Ransverse o the page 
of Rovement, of said. arna, Lie, t 

2. In a circuit breaker of the class described 
having, in combination, relatively novable co 
tacts, Operating mechanisin therefoi, 3, Sio defia 
comprising a trip element, operable to cause E. 
tripping operation of said rechanist, as electic. 
In 2ge, energized by the current of the circii 
for Operating Said trip element in response to 33 
determined overload conditions, and a general is 
fiat carrent responsive binetai elemei, ROEEated 
with its fiat side substantially in the piase o 
noVerent of Said trip element and having 2, Eas 
gitudia, edge portion normally disposed in block 
ing relation directly in the path of movemes, of 
a part, Iowable with said trip element to erely 
normally prevent operation of said trip eene, 
a fixed member barely touching the opposite oxi 
gittuadinal edge portion of the oineta eerine, 
and said bimetal element when heated a prede 
termined annont defecting in a direction trans 
verse to the plane of movement of said try (elee. . 
nent to a, non-blocking position to tierey fai 
mit operation of Said trip element. 

3. In a circuit breaker of the ciass diesee 
having, in combination, relatively movable co 
tacts, operating mechanism therefor incidig a 
Spring actuated menoer releasable to case Oes 
ing of said contacts, a trip device comprising 2E. 
electromagnet having an arrnature Operage 
an attracted position in response to predeter 
mined overload conditions to cause release of SEic 
spring actuated member, 8, Spring liased Berge 
extending generally parallel to said air 8ture &SAG 
movable therewith and also relative thereto, 2.Éd 
a current responsive bimetal element having a 
longitudinal edge portion normally disposed i? 
blocking relation directly in the path of noverneat 
of said spring biased member to normally prevea, 
operation of said armature, said bimetal element 
when heated a predetermined amount defecting 
in a direction transverse to the plane of nove 
ment of Said arnature to a non-blocking positio: 
to thereby permit operation of said armature. 

4. In a circuit. breaker of the class described 
having, in combination, relatively movable conie 
tacts, operating mechanism therefor including & 
spring actuated member releasable to cause open 
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ing of Said contacts, an electromagnet energized 
by the current of the circuit having an armature 
biased to a normal position in which it latches 
Said spring actuated member and operable by the 
electromagnet to an attracted position in response 
to predetermined overload conditions to release 
Said member, and a current responsive bimetal 
element having a longitudinal edge portion nor 
mally disposed in blocking relation directly in the 
path of movement of a part carried by Said ar 
mature to thereby normally prevent movement of 
Said armature to attracted position, a fixed mem 
ber barely touching the opposite longitudinal edge 
portion of the bimetal element, and said bimetal 
element being heated in response to the current 
of the circuit and when heated a predetermined 
amount by overload current deflecting in a direc 
tion transverse to the plane of movement of said 
armature to a non-blocking position to thereby 
permit Operation of said arnature. 

5. A circuit breaker of the class described hav. 
ing, in combination, relatively movable contacts, 
operating mechanism therefor, a trip device com 
prising an armature element operable to cause 
Said mechanism to automatically open said con 
tacts, resilient means including a member carried 
by said element generally parallel thereto, an elec 
tromagnet energized by the current of the circuit 
and Operable in response to predetermined over 
load conditions to operate said armature element, 
and a current responsive bimetal element extend 
ing generally parallel to said member of the re 
Silient means and normally disposed in blocking 
relation directly in the path of movement of said 
resilient means so as to normally prevent opera 
tion of Said magnetically actuated element except 
When said electromagnet is energized sufficiently 
to Overcome the tension of said resilient means, 
Said bimetal element being disposed to deflect 
Only in a direction transverse to the plane of 
movement of Said magnetically actuated element, 
and Said bimetal element when heated a prede 
termined amount deflecting to a non-blocking 
position. Out of the path of movement of said 
resilient means to thereby permit said electro 
Inagnet to operate said magnetically actuated ele 
ment Without Overcoming the tension. Of Said 
resilient means. 

6. A circuit breaker of the class described hav 
ing, in combination, relatively movable contacts, 
Operating mechanism therefor, a trip device con 
prising an electromagnet energized by the current 
of the circuit and having an armature movable 
to an attracted position in response to predeter 
mined overload conditions to cause tripping of 
Said Operating mechanism, a spring carried by 
Said armature, a current responsive bimetal ele 
ment having an edge portion normally disposed 
in blocking relation directly in the path of move 
ment of Said Spring to normally prevent opera 
tion of said armature except when said electro 
Inagnet is energized sufficiently to overcome the 
tension of Said Spring, said bimetal element being 
heated in response to overload current and when 
heated a predetermined amount deflecting in a 
direction transverse to the plane of movement of 
Said arnature to a non-blocking position to there 
by permit said electromagnet to operate said 
arnature without compressing said spring. 

7. A circuit breaker of the class described hav 
ing, in combination, relatively movable contacts, 
operating mechanism therefor, a trip device com 
prising an electromagnet energized by the current 
of the circuit and having an armature member 
Operable to an attracted position in response to 
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predetermined overload conditions to cause said 
mechanism to automatically open Said contacts, 
a leaf spring carried by said armature member, 
and a current responsive bimetal element having 
an edge, portion normally disposed in blocking 
relation directly in the path of movement of said 
leaf Spring to normally prevent operation of said 
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arnature nember except when said electronag 
net is energized sufficiently to overcome the ten 
Sion of Said leaf Spring, said bimetal element be 
ing heated in response to overload currents and 
when heated a predetermined amount deflecting 
to a non-blocking position out of the path of 
movement of said armature member to thereby 
permit said electromagnet to Operate Said arma 
ture member without overcoming the tension of 
said Spring. 

8. A circuit breaker of the class described hav 
ing, in combination, relatively movable contacts, 
operating mechanism therefor, a trip device Com 
prising an electromagnet energized by the current 
of the circuit and having an armature member 
pivoted intermediate its ends and operable to an 
attracted position to cause Said mechanism to 
automatically Open said contacts, a leaf Spring 
carried by Saidarnature member, a Second spring 
engaging Said arnature member for biasing Said 
member to unattracted position, and a current 
responsive bimetal strip mounted with its flat 
side Substantially in the plane of movement of 
Said arnature and having an edge portion nor 
nally disposed in blocking relation directly in the 
path of movement of said leaf spring to normally 
prevent operation of said armature member ex 
cept when said electromagnet is energized a suff 
cient amount to Overcome the tension of both 
springs, said bimetal element being heated in 
response to overload currents and When heated a 
predetermined amount deflecting transversely of 
the plane of movement of Said armature member 
to a non-blocking position to thereby permit said 
electromagnet to operate said armature without 
overcoming the tension of Said lear spring. 

9. A circuit breaker of the class described hav 
ing, in combination, relatively movable contacts, 
Operating mechanism therefor, a trip device con 
prising an electromagnet having a pivoted arma 
ture member movable to an attracted position to 
cause Said mechanism to automatically open said 
contacts, a leaf spring Secured at one end to Said 
arnature, a current responsive bimetal element 
having an edge portion normally disposed in 
blocking relation directly in the path of nove 
ment of Said leaf Spring to normally prevent oper 
ation of said arnature except when said electro 
magnet is energized a Sufficient amount to over 
come the force of said Spring, said bimetal ele 
ment being heated in response to overload current 
and when heated a predetermined amount de 
flecting to a non-blocking position out of the path 
of movement of said Spring to thereby permit 
operation of Said armature without overcoming 
the force of said Spring, and means for adjusting 
the force of Said Spring. 

10. A circuit breaker of the class described hav. 
ing, in combination, relatively movable contacts, 
operating mechanism therefor, a normally re 
strained Spring actuated member operable when 
released to cause automatic opening operation of 
Said contacts, an electromagnet having an arma 
ture inember operable to an attracted position in 
response to predetermined overload conditions to 
cause release of Said spring actuated member, a 
leaf Spring carried by said armature member, and 
a bimetal element having an edge portion nor 
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mally disposed in blocking relation directly in 
the path of movement of said leaf spring to nor 
anally prevent operation of said armature except 
when said electromagnet is energized sufficiently 
to overcome the force of said spring, said bimetal 
element when heated a predetermined amount 
defecting in a direction transverse to the plane 
of movement of said armature member to a non 
blocking position to thereby permit operation of 
said armature by said electromagnet without 
overcoming the force of said leaf Spring. 

11. In a multi-pole circuit breaker of the class 
described having, in combination, a plurality of 
sets of separable contacts, an operating mecha 
nism therefor including a single normally re 
strained spring actuated member operable when 
reieased to cause automatic opening of Said plu 
rality of sets of contacts, a trip bar operable to 
effect release of said Spring actuated member, a 
plurality of electromagnets each having an arma 
ture operable to an attracted position in response 
to predetermined overload conditions and said 
armatures comprising the Only means acting di 
rectly to actuate Said trip bar, a leaf Spring car 
ried by each armature, and a separate current re 
sponsive bimetal element for each of said arma 
tures having an edge portion normally disposed 
in blocking relation directly in the path of move 
ment of the leaf spring of the corresponding ar 
mature to normally prevent operation of said ar 
mature except when the corresponding electro 
imagnet is energized Sufficiently to overcome the 
tension of Said spring, each bimetal element when 
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heated a predetermined amount deflecting in a 
direction transverse to the plane of movement of 
its corresponding armature to non-blocking po 
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sition to thereby permit operation of said arma 
ture by said electromagnet without overcoming 
the force of said leaf Spring. 

12. In a circuit breaker of the class described 
having, in combination, relatively movable con 
tacts, operating mechanism therefor, a normally 
restrained spring actuated member operable 
when released to cause said mechanism to open 
said contacts, an electromagnet having a pivoted 
armature member biased to a normal position in 
latching engagement with Said Spring actuated 
member to restrain the same and operable to an 
attracted position in response to predetermined 
overload conditions to release Said member, a leaf 
spring carried by said armature member, and a 
current responsive bimetal element having an 
edge portion normally disposed in blocking rela 
tion directly in the path of movement of said 
spring to normally prevent operation of Said ar 
mature except when said electromagnet is ener 
gized sufficiently to overcome the force of said 
leaf spring, said bimetal element when heated a 
predetermined amount deflecting in a direction 
transverse to the plane of movement of said ar 
mature member to a non-blocking position to 
thereby permit said electromagnet to operate said 
armature member without overcoming the force 
of said leaf spring. 
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