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THERMAL MAGNETIC TRP DEVICE 

August Bodenschatz, Philadelphia, Pa., assignor 
to I-T-E Circuit Breaker Company, Philadel 
phia, Pa., a corporation of Pennsylvania. 

Application December 16, 1952, Serial No. 326,285 
(C. 200-88) Claims. 

My invention relates to small circuit breakers 
of the type adapted to carry 50 amperes normal 
load current, and is more particularly directed 
to a novel thermal magnetic trip device for same. 

In the prior art circuit breakers of the type to 
which my invention relates it was usually neces 
Sary to permanently secure either the magnet or 
arnature of the instantaneous trip unit to the 
bi-metal of the time delay unit. This was ac 
complished by either brazing or Welding in order 
to permanently secure either the magnet or 
arnature to One portion of the bi-metal element. 
This arrangement materially reduced the 
Strength and stiffness of the bi-metal. 

In Some applications the arnature was riveted 
to the bi-metallic element and thus it was neces 
Salry to reduce the cross-sectional area, thereof 
in Order to provide a proper seat for the rivet. 
This latter method not only substantially in 
creased the resistivity of the bi-metal element 
but also made the characteristics thereof unpre 
dictable due to the Work performed thereon. 

Not Only does the arrangement whereby a con 
ponent of the instantaneous trip mechanism is 
attached to the bi-metallic element affect the 
characteristics of the bi-metal; it also has the 
disadvantage of providing an alternate path for 
the current fiOW to the arnature or magnet. 
That is, since the armature had to be connect 

ed to the bi-metal at some point intermediate of 
its extreme ends, the diversion of current through 
the armature would result in only a portion of 
the entire length of the bi-metal being used for 
time delay trip. 

Furthermore, when the armature of the in 
Stantaneous trip unit was attached to the bi 
metallic element it was necessary to bend this 
latter unit in order to properly adjust the air 
gap between the armature and the magnet. That 
is, to obtain proper calibration to insure that 
the circuit breaker would have instantaneous 
trip at a predetermined value of fault current it; 
is necessary to alter the magnetic air gap and/or 
the latch bite. However, if the armature is per 
manently Secured to the bi-metallic element the 
bending of this latter unit in order to obtain a 
proper air gap will result in the work hardening 
after it has been annealed. That is, prior to the 
installation of the bi-metallic element in the cir 
cuit breaker it is annealed to remove any Work 
hardening therein and hence if it is necessary 
to bend the bi-metallic element to obtain the de 
sired air gap Work hardening will again be in 
troduced therein and hence defeat the desirable 
results of the annealing. 
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Furthermore, when it was necessary to bend 

the bi-metal in order to obtain a desired air gap 
it not only altered the air gap but also altered 
the latch bite. This, of course, is an obvious dis 
advantage in that two factors affecting the cali 
bration of the unit were simultaneously altered 
and hence a predetermined Operation of the unit 
was difficult to obtain. 
Another disadvantage of the prior art Small 

circuit breaker arose from the fact that under 
short circuit conditions the overtravel of the bi 
metal would engage a Solid Stop. That is, after 
the release of the cradle latch the bi-linetallice 
element continued to Inove in its initial direction 
and was stopped by intersecting a Solid maSS and 
thereby resulted in Undue stress and strain placed 
on the bi-metallic element. 

In my novel thermal magnetic trip device I 
provide a Structural arrangement Wherein the 
magnet and arnature are physically and struc 
turally mounted independently of the bi-metal 
lic element. In riny instant invention both the 
arnature-magnet and bi-retalic element are 
mounted at their feet or base and are arranged 
in Such a nanner that inagnetic interconnection 
is achieved without physical interconnection. 
The thernal magnetic trip device of my in 

vention comprises a Vertically extending men 
ber made of imagnetic material having a hori 
ZOntal airin in Which rivetS or pins are perina, hent 
ly Secured. The arnature is slidably mounted 
on the horizontally extending rivets in Such a, 
manner that the bi-metallic element is posi 
tioned between the armature and magnet. Hence, 
the bi-metal acts as a single turn for the in 
Stantaneous trip device. 
When the leg or foot of the vertical Support 

Of the magnet is bent the air gap will be adjusted 
due to the slidable mounting of the arnature. 
With this novel arrangement, brazing, Welding 
Or riveting of the arnature to the bi-metal is 
eliminated, thereby eliminating all the disad 
Vantages associated therewith. 

Furthermore, the entire length of the bi-metal 
lic element is used as a conducting path. Also, as 
above noted, since calibation of the instantane 
ous trip can be made by bending the leg of the 
magnet support there will be no difficulty in ef 
fecting the characteristics of the bi-metallic ele 
ment Since it need not be bent or altered to make 
calibration adjustments. 

Furthermore, by providing a novel arrange 
Inent wherein the bi-metallic element is sand 
Wiched between the arnature and magnet the 
configuration of the arrangement can be So de 
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signed as to provide a sufficient distance for the 
overtravel of the bi-metallic element in its ini 
tial course when it is caused to move by short 
circuit conditions. 

In addition, if the bi-metallic element should 
engage the magnetic member during overtravel, 
the resilience of the magnetic member will per 
mit these two units to travel together. 
Accordingly, the undue stress and strain which 

WaS Set up in the bi-metallic element when it 
Struck a Solid Stop during its overtravel in 
certain prior art circuit breakers is completely 
eliminated. 

It Will be further noted that the provision of a 
structural arrangement wherein independent 
In Ounting is provided for the magnetic and ther 
mal unitS enables the adjustment of the air gap 
Without affecting the degree of latch bite. 

Furthermore, With this arrangement, the 
amount of latch bite can be readily and easily 
adjusted by means of the latch. Screw without 
affecting either the magnetic air gap or the posi 
tion of the bi-metal. 

Accordingly, a primary object, of my invention 
is to provide a novel thermal magnetic trip device 
Wherein the magnetic unit and thermal unit are 
individually and independently mounted. 
Another object of my invention is to provide a 

Small circuit breaker with a trip device in which 
the latch bite and air gap can be individually and 
independently adjusted. 
Another object. of my invention is to provide 

a time delay, device in which the bi-metallic ele 
ment of the long time delay will not have undue 
StreSS and Strain introduced therein due to excess 
OVertraVel. , 
Another object of my invention is to provide 

a structural arrangement wherein the resistivity 
and StiffneSS of the bi-metallic element. is not al 
tered or affected by the instantaneous trip unit. 
A Still further object of my invention is to pro 

vide an almature unit which has relative move 
ment. With respect to the bi-metallic element, and 
which is so constructed that neither the magnet 
nor the arnature is Secured to the bi-metallic 
element. 
Another object of my invention is to provide a 

novel Small circuit. breaker thermal magnetic 
trip unit designed so. that its deflection result 
ing from Short circuit currents will not, cause 
undue. Stress. and strain therein. 
A still further object of my invention is to pro 

Wide a novel thernal magnetic trip device which 
enables the latch Screw to be positioned at the 
top of the bi-metal so that the full effective-length 
Of the bi-metallic element, is used for defection. 
That is, even, though, the armature, and magnet 
are Separate and independent from the bi-nae 
tallic element the latch screw is still an integral 
part of the bi-metallic element. 

Still another object, of my invention is to. pro 
Wide a novel thermal magnetic trip device for 
Small circuit breakers which eliminates, the ne 
ceSSity of Spring means for the adjustment 
thereof. 

These, and other objects of my invention will 
become apparent from the following description 
When taken in connection. With the drawings in 
which 

Figure 1 is a side VieW in Section showing a con 
wentional Small circuit breaker in a casing and 
embodying my novel thermal magnetic trip, de 
Vice. The circuit breaker shown in Figure 1 is of 
the Snap-acting or quick-break, quick-make type 
and may be of any desirable design, for example, 
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4 
as shown in United States Patents Nos. 2,573,307, 
2,583,174 and 2,600,223. It will be noted that 
although my invention is particularly directed to 
a circuit breaker of the Snap acting type it can 
also be used in connection. With circuit break 
erS known as the molded case type, as shown in 
United States Patents Nos. 2,586,326 and 2,421,853. 
Accordingly, it will be understood that the operat 
ing mechanism illustrated in the circuit breaker 
of Figure 1 is only illustrative of any circuit 
breaker to which my invention can be applied. 

Figure 2 is a detailed perspective view of my 
theral magnetic device and illustrates the in 
dependent mounting of the armature-magnetic 
unit with respect to the thernal unit. 

Figure 3 is across-Sectional view taken through 
the armature, pins, magnet and bi-metal of the 
device shown in Figure 2. 

Referring to the figures, the circuit breaker 0 
is provided with a manually operable handle 
having a closed position indicated by the Solid 
lines and an open position indicated by the dot 
ted lines. Control over the position of the coop 
erating contacts 2, and 3 is achieved by means 
of the cradle mechanism 4 which, as above noted, 
forms no part of my present invention. 
The foW of current through the circuit break 

er is as follows: From connector terminal 5 
through pigtail. 6, terminal 23, bi-metal 18, Con 
nector 9, movable contact arm 20, movable con 
tact 2, stationary contact 3, connector 2 to 
terminal 22. 
The cradle mechanism 4 is provided With a 

latch extension. 24. Which is engaged by the latch 
screw 25 of the bi-metal element 8. Thus, when 
the components are in the position ShOWin in Fig 
ure 1, the circuit breaker is in the latched closed 
position. When an Overcurrent occurs, it Will 
cause: the bi-metallic element 8 to deflect to the 
left to thereby effect disengagement between the 
latch screw 25 and the latch extension 24. 

Biasing means (not shown) will cause move 
ment of the cradle mechanism to thereby move 
the cooperating contacts 2 and 3 from the en 
gaged position of Figure 1 to disengaged posi 
tion. 
An L-shaped magnetic member 26, having a 

base 27 is mounted on the bottom of the circuit 
breaker molded case 28 by means of a screw 29, 
Bi-metallic element 8, which has a base 30, is 
also securely positioned to the circuit, breaker 
molded case 28 by means of the Screw 29, as seen 
in Figures 1 and 2. 
The L-shaped magnetic member 27 is provided 

With a horizontal extension. 32. Which forms the 
magnet of the instantaneous trip device. The 
magnet 32 has outwardly extending legs 33 and 
34 which have rivet, or pin means 35 and 36 per 
manently secured thereto. 
The armature 38 is provided with appropriate 

openings. 40, and 4 so that it may be slidably 
mounted on the shafts of the rivets or pins, 35 
and 36, respectively. As seen in Figure 3, the 
pins 35 and 36 are provided with heads 42 and 43 
Which are larger than the openings. 40 and 4 of 
the armature 38 to thereby limit, the movement 
of the arnature thereon. 

Insulating nearlis 50 is secured to the arrnature 
36 and sandwiched between the armature and bi 
metal 8 to insure electrical insulation therebe 
tWeen. 
When the circuit breaker O. is subjected to 

normal load currents the bi-metal 18, will repre 
Sent a Single turn winding for the magnet. 32. 
The electromagnetic field created by the normal 



2,689,893 
5 

load current will sufficiently energize magnet 32 
to attract the armature 38 until it engages the 
bi-metal is, as seen in Figure 3. However, the 
magnetic force created by normal load current 
will not be sufficient to cause the armature 38 to 
move the bi-metal 8, but will merely bring 
the former member into engagement With the 
latter unit. 
In the event of a severe fault or short circuit 

condition, above a predetermined value wherein 
instantaneous trip is desired, the magnetic force 
of attraction of the magnet 32 will be sufficient 
to move the armature 38 to the left. Since the bi 
metallic element is in the path of movement of 
the armature 38 the latter unit will cause the 
former unit to bend to the left. Since the forced 
bending of the bi-metal will cause disengagement 
between the latch screw 25 and the Cradle latch 
extension 24 the circuit, breaker Will trip Open 
Without any substantial or intended time delay. 3 

In the event that it is desired to change the 
thermal calibration of the circuit breaker C 
the latch screw 25, which is in threaded engage 
ment with the bi-metal 8, can be SCrewed to 
either the right or left to thereby either increase 
or decrease the degree of atch bite. 
Thus, it will be noted that calibration of the 

unit can be accomplished without affecting the 
air gap of the magnetic means. In the event 
that it is desired to change the magnetic calibra 
tion so that the circuit breaker Will trip at a 
predetermined value of fault current the air gap 
between the magnet 32 and the armature 38 can 
be readily and easily adjusted without affecting 
the degree of latch bite between atch Screw 25 
and cradle extension latch 24. This is accom 
plished by bending the leg 26 of the magnet 32 
either to the right or to the left, which will de 
crease or increase, respectively, the air gap. 

It will be noted that even though the magnet 32 
is moved toward or away from the bi-metallic ele 
ment, 8 the small magnetic force created by the 
normal load current will always maintain the 
armature 38 in the position of Figure 3 So that 
it is immediately adjacent the bi-metal 8. Thus, 
it will be seen that the adjustment of the air gap 
of the instantaneous trip is achieved Without 
altering the degree of latch bite and, further 
more, is accomplished without bending or re-po 
sitioning the bi-metallic element 8. 
Thus, the disadvantages of the prior art ar 

rangement, namely, the Work hardening of the 
bi-metal when it is bent to adjust the air gap, 
is completely eliminated. 

Furthermore, with this arrangement the latch 
and latch bite are completely independent of 
the magnetic means and thus adjustment of one 
unit will not affect the other. 

Accordingly, it will be seen that with my novel 
thermal magnetic trip device the latch screw 
25 can be positioned at One extreme end of the 
bi-metal 8, independent of the magnet unit. 
With this arrangement, wherein latch engage 

ment is accomplished at one extreme end of the 
bi-metal, a given defection of the bi-metal for 
a given degree of latch bite will cause faster trip 
ping of the circuit breaker than an arrangement 
in which the latch is located at Some position 
intermediate the ends of the bi-metallic element. 
Hence, my novel structural arrangement enables 
the full use of the large degree of deflection exist 
ing at the free end of the bi-metal. 
In the illustration of Figure 1. I have shown 

my novel thermal magnetic device in connection 
With a single pole circuit breaker. However, it 
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6 
will be apparent to those skilled in the art that 
my novel unit can be readily and easily adapted 
to any multi-pole circuit interrupter such as the 
type shown in United States Patent No. 2,583,174. 
In summary I have provided a novel thermal 

magnetic trip device in which the instantaneous 
and time delay trip units are independently and 
individually mounted on and Secured to the cir 
cuit, breaker and in which the adjustment of one 
unit, Will not affect, the other unit. 

Furthermore, the arrangement is simple in 
construction and economical to manufacture. 

in the foregoing I have described my inven 
tion Solely in connection with specific illustra 
tive embodiments thereof. Since many varia 
tions and modifications of my invention will now 
be obvious to those skilled in the art, I prefer to 
be bound not by the specific disclosures herein 
contained but only by the appended claims. 
I claim: 
1. In a circuit interrupter comprising a pair of 

COOperating contacts having an engaged and dis 
engaged position, said circuit interrupter having 
an instantaneous and time delay trip unit, said 
instantaneous trip unit comprising a magnetic cir 
Cuit effective to cause tripping of said circuit in 
terrupter by disengagement of a latch, said time 
delay trip unit comprising a thermal element ef 
fective to cause tripping of said circuit interrupter 
by disengagement of Said latch, said latch com 
prising a first and second member, said thermal 
element secured to said circuit interrupter on one 
end thereof and having the other end free, said 
first latch heinber secured to said free end of 
said thermal element, said magnetic circuit cali 
brated and adjusted without affecting engage 
Eilent of Said first and Second latch eleinent. 

2. In a circuit interrupter comprising a pair of 
COOperating contacts having an engaged and dis 
engaged position, said circuit interrupter having 
an instantaneous and time delay trip unit, said 
instaataneous trip unit comprising a magnetic 
circuit, effective to cause tripping of said circuit 
interrupter by disengagement of a latch, said time 
delay trip unit comprising a thermal element ef 
fective to cause tripping of said circuit interrupter 
by disengagement of Said latch; one end of said 
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thernal element permanently secured to said cir 
cuit interrupter, the other end of said thermal 
eieinent being free; said latch adjustably secured 
to Said free end of said thermal element, said 
in agnetic circuit Comprising a magnet and an 
arnature, Said thermal element positioned be 
tWeen said arnature and said magnet, said arma 
ture Slidably Inounted on said magnet, 

3. In a circuit interrupter comprising a pair of 
cooperating contacts having an engaged and dis 
engaged position, said circuit interrupter having 
an instantaneous and tine delay trip unit, said 
instantaneous trip unit comprising a magnetic cir 
3uit effective to cause tripping of said circuit in 
terrupter by disengagement of a latch, said time 
delay trip unit Comprising a thermal element ef 
fective to cause tripping of Said circuit inter 
rupter by disengagement of Said latch; said mag 
netic circuit Coirprising a magnet and an arma 
ture, said magnet having protruding pins on which 
Said arrature is slidably mounted, said thermal 
element positioned between said armature and 
Said magnet, Said armature and said magnet po 
sitioned with respect to each other without af 
fecting the position of said thermal element. 

4. In a circuit interrupter comprising a pair of 
COOperating contacts having an engaged and dis 
engaged position, said circuit interrupter having 
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an instantaneous, and time delay trip unit, said 
instantaneous trip unit comprising a magnetic 
circuit, effective to cause tripping of said circuit 
interrupter joy disengagement of a latch, Said time 
delay trip unit comprising a thermal element ef 
fective to cause tripping of said circuit interrupter 
by disengagement of said latch, said magnetic cir 
cuit, comprising a magnet, and an armature, Said 
armature slidably mounted on one magnet, Said 
thermal means positioned between said armature 
and said magnet, latch means adjustably Secured 
to one end of said thermal element, said arnature 
magnet, and said thermal element independently 
and individually mounted, said thermal element 
effective to energize said magnetic circuit, when 
said circuit interrupter is subjected to short cir 
cuit, conditions to cause instantaneous tripping of 
said circuit interrupter as a result of the disen 
gagement of said latch. 

5. In a circuit interrupter comprising a pair of 
cooperating, contacts having an engaged and dis 
engaged position, said circuit interrupter having 
an instantaneous and time delay trip unit, said in 
stantaneous trip unit comprising a magnetic cir 
cuit effective to cause tripping of said circuit in 
terrupter by disengagement of a latch, said time 
delay trip unit comprising a thermal element ef 
fective to cause tripping of said circuit interrupter 
by disengagement of said latch, said thermal ele 
ment having a latch means adjustably secured to 
one end thereof, said magnetic circuit comprising 
a magnet and an armature, said armature slid 
ably mounted on said magnet; insulating means, 
said insulating means positioned between Said 
armature and said thermal element; said thermal 
element positioned between said armature and 
said magnet, said thermal element acting as a 
single turn for said magnetic circuit, said arma 
ture attracted into engagement with said thermal 
element by magnetic attraction from said magnet 
caused by normal load current flowing through 
said thermal element. 

6. In a circuit interrupter comprising a pair of 
cooperating contacts having an engaged and dis 
engaged position, Said circuit interrupter having 
an instantaneous and time delay trip unit, said 
instantaneous trip unit comprising a magnetic 
circuit effective to cause tripping of said circuit 
interrupter by disengagement of a latch, Said time 
delay trip unit comprising a thermal element ef 
fective to cause tripping of said circuit interrupter 
by disengagement of Said latch, said thermal ele 
ment having said latch adjustably secured to One 
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8 
end thereof, said magnetic circuit comprising a 
magnet and an armature, said armature slidably 
mounted on said magnet; insulating means, Said 
insulating means positioned between said arma 
ture and said thermal element, said thermal ele 
ment positioned between said armature and said 
magnet, said thermal element acting as a single 
turn for said magnetic circuit, said armature-at 
tracted into engagement with Said thernal ele 
ment by magnetic attraction from said magnet 
caused by normal load current flowing through 
said thermal element; said magnet mounted On 
said circuit interrupter, said magnet and said 
armature adjustably positioned with respect to 
each other without affecting said thermal element 
or said latch. 

7. In a circuit interrupter comprising a pair of 
cooperating contacts having an engaged and dis 
engaged position, said circuit interrupter having 
an instantaneous and time delay trip, unit, Said 
instantaneous trip unit comprising a magnetic 
circuit, effective to cause tripping of Said circuit 
interrupter by disengagement of a latch, said time 
delay trip unit, comprising a thermal element ef 
fective to cause tripping of said circuit interrupter 
by disengagement of said latch, said thermal ele 
ment having a latch means adjustably Secured to 
one end thereof, said magnetic circuit comprising 
a magnet and an armature, Said armature slid 
ably mounted on said magnet; insulating means, 
said insulating means positioned between said 
armature and said thermal element; said thermal 
element positioned between said armature and 
said magnet, said thermal element acting as a 
single turn for Said magnetic circuit, said arma 
ture attracted into engagement with Said thermal 
element by magnetic attraction from said magnet 
caused by normal load current flowing through 
said thermal element, said magnet adjustably po 
sitioned toward and away from Said thermal ele 
ment to alter the air gap between Said arrnature 
and said magnet, adjustment of Said air gap 
achieved without affecting the degree of latch bite. 
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