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[s7] ' ABSTRACT 

A relatively small, electrical device which provides 

voltage signals on two output lines thereof. The output 
lines are adapted to be connected by way of a suitable 
plug to a set of special input terminals on a molded 
case circuit breaker. The simulator is energized by 
standard 120 volt, 60 hz. power. The signals from the 
output terminals of the simulator are provided to the 
static trip circuit of the circuit breaker. The input con 
nections are so arranged as not to interfere with ‘the 
overload sensing devices of the circuit breaker being‘ 
tested. Consequently, the circuit breaker need not be 
disconnected while testing. By moving a. selector 
switch either a high level or ‘low level signals may be 
applied from the simulator to the static triprcircuit. 
The high level signal corresponds to an overload con 
dition which would normally cause an instantaneous 
trip of the circuit breaker. This signal is timed or lim 
ited to be removed from the input of the trip circuit 
after a short period of time. This prevents the trip cir 
cuit from being damaged by the signal. Low level sig 
nals may be applied which simulates that kind of over 
load condition which would normally cause the circuit 
breaker to trip after a predetermined delay. 

16 Claims, 4 Drawing Figures 7 > 
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CIRCUIT BREAKER FAULT SIMULATOR 

CROSS REFERENCES TO RELATED 
‘ APPLICATIONS - ' 

Cross reference is herein made to the copending ap 
plicationsof Alfred E. Maier et al., Ser. No. 327,964 
now US. Pat. ‘No. 3,783,423 issued Jan. l, 1974; Al 
fred E. Maier, Ser. No. 327,961 now US. Pat. No. 
3,808,567 issued Apr.|23, 1974; Alan B. Shimp, Ser. 10 

No. 327,973; and Alfred E. Maier. Ser. No. 327,972, - 
all of which are assigned to the same assignee as in the 
present case and all of which were filed in the US. Pa 
tent Of?ce on Jan. 30, 1973. - 

BACKGROUND OF THE INVENTION 
1. Field of the Invention . 
This invention relates generally to apparatus for test 

ing circuit breakers, and speci?cally, to apparatus and 
methods for testing molded case circuit breaker trip 
circuits by simulating fault signals at the input to the 
trip circuit. 

v2. Description of the Prior Art 
In the past, circuit breakers have been tested periodi 

cally to insure ‘that the solid state trip circuit therein is 
functioning correctly by passing a high current through 
each breaker pole in order to simulate the fault at the 
source. However, there are certain disadvantages with 
this operatiomOne disadvantage lies in the fact that the 
devices'for simulating faults at‘ the circuit breaker pole 
are relatively large and expensive. Further, it is re 
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simulated signal may be provided to the trip circuit. In 
the‘case of the high level fault, the trip circuit should 
trip almost instantaneously. In the case of the low level 
fault, the trip circuit should trip after a predetermined 
time delay which is related to‘ the amount of overload. 
A feature of the simulator which is associated with the 
high level signal is a timing means for causing the high 
levelsignal to be removed from the input terminals of 
the trip circuit a relatively short time after it has been 
imposed thereupon. The reason for this is to protect the 
trip circuit from high current stress over a prolonged 
period. In normal operation, when a high level fault is 
sensed by the trip circuit, it causes the circuit breaker 
to trip almost instantaneously, thus removing the 
source of high level fault. The latter-mentioned feature 
of the simulator accomplished the same purpose. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a better understanding of the invention, refer 
ence may be had to the preferred embodiments exem 
plary of the invention shown in the accompanying 
drawings, in which: ' 

FIG. I shows a front view of a molded case circuit 
breaker where two terminals are provided for intercon 
necting the simulator and the circuit breaker; 
FIG. 2 shows a schematic circuit diagram of one em 

bodiment of the fault simulator; 
FIG.‘ 3 shows an electrical circuit which ‘may be sub 

stituted for a portion of the circuit shown in FIG. 2 to 
thereby illustrate another embodiment’ of the inven 

' tion; and ' ‘ 

quired that the circuit breaker be disconnected from _ 
the'line it had been protecting and reconnected to the 
device for providing the simulated fault current at the 
pole of the circuit breakenThis is inconvenient, time 
consuming‘ and presents a potential safety hazard since 
a risk‘ to personnel and equipment exists each time the 

' poles of acircuit breaker are connected or discon 
nected from a potentially hot electrical conductor. It 
would be advantageous therefore to test the solid state 
trip circuit of a circuit breaker without having to physi 

‘ cally manipulate the circuit'breaker or the conductors 
connected thereto. It would also be advantageous to ‘do 

" this inexpensively‘ and quickly with equipment of a rela 
tively small volume and weight.’ _ 

' . SUMMARY OF THE INVENTION 

An improved means for testing circuit breakers of the 
molded case variety. Terminals are provided on the 
outer casing on the circuit breaker to be tested so that 
test lines may be provided to the circuit breaker. The 
circuitbreaker need not be disconnected or physically 
moved from its location to test the solid state trip cir 
cuit contained therein because the previously de 
scribed terminals provide the needed input terminals to 
the circuit breaker for accomplishing testing. A rela 
tively vsmall, lightweight fault simulator is provided 
which has a selector switch thereon and which can be 
energized by standard 120 volt 60 hz electrical current. 
Two leads from the simulator are connected to the pre 
viously described terminals of the circuit breaker. This 
connects the fault simulator to the trip circuit in series 
with the fault sensors normally associated with the trip 
circuit of the circuit breaker. By positioning one pole 
of a selector switch into either of two positions, either 
a relatively high level fault simulated signal may be pro; 
vided to the trip circuit or a relatively low level fault 

35 

FIG. 4 shows an electric circuit diagram of a circuit 
interrupter system which is shown partly in schematic 
form and partly in functional block diagram‘form. 

. DESCRIPTION OF THE PREFERRED 
EMBODIMENT ' 

Referring now to the drawings, and FIG. 1 in particu 
‘lar, a front view of a molded case circuit breaker 5 is ' 

‘ shown. A detailed description of the constructionand 
. operation of cir‘cuitlbreaker 5 is given in a copending 
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application, Ser. No. 327,972 byA. 'E. Maier. This ap 
plication is assigned to‘the assignee of the present in 
vention. ' ' ' - ' ‘ 

In the lower front panel of the circuit breaker S is dis‘ 
posed a static circuit board 6. In the upper right portion 
of static circuit board 6 are two terminals .l and K. 

' These terminals are provided for interconnecting the 
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fault simulator which is the subject matter of the inven 
tion with the static trip circuitry of the circuit breaker 
5. In the preferred embodiment of the invention, termi 
nals J and K are bayonet or male electrically conduct 
ing terminals recessed within cylindrical openings. In 
the preferred embodiment of the invention, the fault 
simulator which is the subject of this invention and 
whichv is to be described hereafter is adapted for use 
primarily with circuit breaker 5. However, it is to be 
understood that the principles embodied in the teach 
ings of the invention may be applied to other circuit 
breakers and are notlimited to the circuit breaker 5 
shown in FIG. 1. I ‘ 

Referring now to FIG. 2, one embodiment of the fault 
simulator is depicted. The fault simulator is generally 
designated F. It comprises a transformer TA, having a 
primary winding T and a secondary winding S. The 
input terminals of the primary winding T may be con 
nected to any conventional source of power, such as, 
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but not limited to, 120 volts 6() hz alternating current 
as in the preferred embodiment. The output terminals 
of the secondary winding S are connected across a full 
wave bridge recti?er network DBA. One of the output 
terminals of the bridge DBA comprises system com 
mon and has connected thereto one terminal J’ of the 
two output terminals of the fault simulator F. The other 
output terminal of the bridge DBA is connected to the 
pole of a switch S. Switch S has two contact positions 
LD and SD. Contact position LD is connected to a re 
sistive element RA, the other end of which is connected 
to an output terminal K’, which is the other of the two 
output terminals of the fault simulator F.‘ The SD 
contact of the switch S is connected to one end of a re 
sistive element RB and concurrently to one end of a re 
sistive element RC. The other end of resistive element 
RC is connected to one end of capacitive element CA 
and one end of a relay coil CR1. The other ends of the 
capacitive elements CA and CR1 .are connected to 
bridge common terminal J’. The other end of resistive 
element RB is connected to the normally closed 
contacts KCRl of the relay represented by relay coil 
CR1. The other end of the normally closed contact 
KCRl is connected to the anode of a diode DA, the 
cathode of which is connected to the previously men 
tioned terminal K’. In operation, the primary winding 
T of the transformer TA is energized by a suitable 
power source such as the previously mentioned 120 
volts 60 hz alternating current source. This energy is 
carried through transformer TA to the secondary wind 
ing S thereof. From here it is recti?ed by the full wave 
bridge rectifier DBA. If the pole of the switch S is in the 
LD position, the output current from the bridge DBA 
is supplied through resistive element RA to the K’ 
contact, from whence it ?ows into a load which may be 
connected between the K’ contact and the J’ contact, 
and from that load into the J’ contact and to a return 
path to the other end of the bridge recti?er network 
DBA. The resistive element RA may be used for cali 
bration purposes to determine the magnitude of the 
current ?owing into and out of the contacts K’ and J’, 
respectively. lfthe pole of switch S is in the other or SD 
contact position, portions of current from the positive 
output terminal of the bridge DBA ?ow concurrently 
through resistive elements RC and RB, the amount of 
current ?owing through each being dependent upon 
the loads of each of the networks containing the two 
previously described elements. Electrical current will 
?ow through resistive element RB, through the nor 
mally closed contacts KCRl, through the diode DA, 
into the contact or terminal K’. It will then circulate 
through an external load whichmay be connected to 
the fault simulator F and thence into the terminal J’ 
and back to the bridge DBA. Concurrent with this, 
electrical current ?ows through the resistive element 
RC to charge the capacitive element CA. The capaci 
ti_ve element will charge to a predetermined voltage 
value which is dependent upon the magnitude of the 
current ?owing through the resistive element RC. The 
time constant of the network includes the resistive ele 
ment RC, the capacitive element CA, and the resis 
tance and inductance of relay coil CR1. After a prede 
termined period of time, capacitive element CA will 
charge to a voltage value sufficient to energize relay 
coil CR1 which will then cause normally closed relay 
contacts KCRl to open. When the contacts KCRl 
open, that path including the resistive element RB, 

20 

25 

30 

35 

45 

50 

55 

4 
diode DA and the load connected across the' terminals 
K’, J’ is interrupted, and consequently, no more cur 
rent ?ows through the load. As a result, the SD setting 
or contact position for the switch S, represents a short 
delayed application of simulated fault current to any 
load which may be connected between the terminals K’ 
and J’. However, if the pole of switch S is in the LD 
contact position, current will ?ow through the previ 
ously described load until the pole of the switch S is 
moved to another position, the load is disconnected or 
the input terminals of the primary winding T of the 
transformer TA are deenergized. 

[n a primary embodiment of the invention, the termi 
nals K’, J’ match or are complementary to the termi 
nals K, J shown in FIG. 1. In a preferred embodiment 
of the invention, terminals K’, J’ are in a female plug 
which is complementary to the recessed bayonet male 
contacts shown at K and J in FIG. 1. 

Referring now to FIG. 3, another embodiment of the 
invention is shown. In this embodiment of the inven 
tion, the capacitive timing circuit, including resistive 
element RC, capacitive element CA and relay coil 
CR1, is deleted, as the timing function is provided by 
other means. In this embodiment of the invention, a re 
sistive element RD is connected to the terminal SD. 
The other end of resistive element RD is connected to 
a lamp LA. The other terminal of the lamp LA is con 
nected to the anode of a diode DD, the cathode of 
which isv connected to the previously described output 
terminal K’. In this embodiment of the invention, when 
the pole of the switch S is put in the SD contact posi 
tion, current will ?ow through the resistive element RD 
and through the lamp LA and the diodes DD" and out 
of the terminal K’ in a manner similar to that previously 
described with respect to FIG. 2.'As the element of the 
lamp LA increases in temperature, the- resistance 
thereof increases correspondingly. This increase of re 
sistance causes an increase in the overall resistance of 
the path, and thus, tends to limit the current ?owing 
therethrough. Although the current is not completely 
turned off, as with the opening of the contacts KCRl 
of FIG. 2, the current may be suf?ciently limited to pre 
vent signi?cant ?ow in any load which may be con 
nected between the terminals K’ and J ', shown in FIG. 
2. 

Referring now to FIG. 4, there is shown a schematic 
diagram of solid state circuitry, which is more speci? 
cally described in detail in the above-mentioned patent 
application of Alan B. Shimp, Ser. No. 327,973 and 
also described in the previously described Ser. No. 
327,972 to A. E. Maier, both of which are assigned to 
the assignee of the present invention. The schematic 
diagram is that of a circuit breaker system 10', where 
the circuit breaker is designated CB2 and has therein 
at least one set of separable main contacts which are 
adapted to open and close to protect an electrical con 
ductor. Conductors Ll through L3 are examples of 
such a conductor. There is opening means operable for 
actuating the contacts to the open position. The open 
ing means includes a trip coil TC2 having a movable 
plunger attached to a linkage 39’ which interlinks and 
moves the separable main contacts XX, YY and 22 on 
the lines L1, L2 and L3, respectively. The later men 
tioned lines may be electrical conductors for a three 
phase electrical system having phases 1, 2, and 3, re 
spectively, in which are ?owing electrical currents ll, 
12, and I3, respectively. Interconnected with the open 
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' ing means TC2 is a trip circuit, generally designated 13’ 
_ in FIG. 4, it being understood that any trip circuit may 
be used provided it can actuate the opening means TC2 
and may be energized by the means which will be de- . 
scribed hereinafter. In this'embodiment of the inven 
tion, the trip circuit 13' comprises a substantially en 
tirely solid state trip circuit. Monitors CTI, CT2 and 
CT3 are .disposed to monitor the currents I1, I2 and I3, 
respectively, ?owing in the lines L1, L2, and L3, re 
spectively. In this embodiment of the invention, moni 

- tors CTI, CT2 and GT3 are N to. 1 current transform 
ers. However, it is to be understood that any conve 
nient monitoring means may be used provided it satis 
ties the input conditions of the bridge network. The 
output of the current transformer CT! is connected to 
the input of afull wave bridge recti?er DB1; The out 
put of the current transformer CT2 is connected to the 
input of a full wave bridge'recti?er DB2, and the output ' 
of the-currentutransformer CT3‘ is connected to the 
input to a full wave bridge recti?er DB3. The output 
terminals of the full wavebridge rectifiers DB1 through 
DB3 are interconnected in series circuit relationship. 
Also connected in‘ series circuit relationship therewith 
is a diode DN, on either sideof which are provided the 
two previously described terminals J and K which are 
also shown in FIG. 1. It is at this convenient place that 
the'simulator F shown in FIGS. 2vand 3 may be inter 
connected with'the' solid state trip circuitry 13' of FIG. 
4 in a series circuit relationship. The diode DN vrepre 
sents‘a diode connected in reversed-biased relationship 
across the outputterminalsK", J’ of the previously de 
scribed fault sensor F . This means that the positive ter 
minal K and the negative terminal J are isolated by the‘ 
‘reverse-biased diode DN. Current provided by the fault 
sensor F flows into line 15' through the remaining por 
tions‘ of ‘the static or solid state trip circuit 13’ through 
‘the system common of the latter named circuit into line 
16 and back through the series combination of the full 
wave bridge rectifiers DB1 to DB3 and finally into ter 
minal I, where it is returned to the fault simulator F. It 
can therefore be seen thatany current provided by the 
fault simulator‘ F is supplementai to the current [1, 
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and is independent of currents I,,, I”, and 16 which are 
generated by the series combination of the full wave 
bridge rectifiers DB1 through'DB3 in response to cur 
rents sensed in lines Ll through L3 respectively by cur 
rent transformers CTl, CT2, and CT3. This also means 
that‘ the circuit breaker portion CB2 which in the pre 
ferred embodiment may be a portion of circuit breaker 
5 shown in FIG. 1 need not be disconnected for testing. 

The input terminals to the solid state trip circuit 13’ 
are shown at A, A’ and the output terminals are shown 
at 36' and 38'. It is across these latter mentioned out 
put terminals that the trip coil TC2 is connected. In 
normal operation, should a fault be sensed in any of the 
lines Ll through L3, the following sequence of events 
willtake place. That current transformer CTl through 
'CT3 which senses or monitors-a ‘fault current I1 
through I3, respectively in any or all of the lines to be 
protected will provide a current signal to its respective 
bridge network DB1 through DB3. The current I1’ is 
proportional to the magnitude of the largest current in 
any of the' lines L1 through vL3. This current is fed 
through to the solid state trip circuit 13' where it is ' 

' electrically interpreted by circuit elements therein to 
25 
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35 

determine at which point in ‘time an. output signal will 
be impressed across the output terminals 356' and 38" 
to energize the trip coil TC2 to cause an opening of the 
separable main contacts XX, YY and ZZ to interrupt 
the flow of current in the lines or line to be protected. 
Normally, the testing of the circuit breaker system 10 
would require disconnecting of the circuit breaker CB2 
and the subsequent generation of overload currents I1, 
l2 and/or 13 in lines L1, L2 and L3 to generate the cur 
rent I1’ sufficient to cause the trip circuit 13' to actuate ' 
the trip coil TC2'to cause‘ the disconnected circuit 
breaker CB2 to be tested. According to the teachings 
‘of the preferred embodiment of the invention, how 

- ever, the placement of the fault simulator F at'the out 

shown flowing in lines l5’ and 16' of FIG. 4, which cur- I 
rent'is generated by the series combination of the full 
wave bridge rectifiers DB1 through DB3 in response to 
currents sensed in lines Ll through L3 respectively by 
current transformers. These current transformers need 
not be disconnected, nor the circuitry associated there 
with rearranged for simulating a fault in the solid state 
trip circuitry 13 once the diode DN has been placed in 
the circuitry and the terminals J and K made available. 

' It is at this convenient place, terminals J and K, that the 
simulator F shown in FIGS. 2 and 3 may be connected. 
During. normal operation when the breaker is not being 
“tested, the current I, into the solid state circuit is equal 
to the highest of the three current transformer output 
currents Id, In’ or l@ at any instant of time because of 
the series connection of bridge rectifiers DB1, DB2, 
and DB3. This connection of bridge ‘rectifiers to pro 
vide current auctioneering is described by .l. C. Engel. 
et al. in US. Pat. No. 3,689,801. During normal opera 
tion diode DN is forward biased by the current 1,. 
When a test current I,-, greater than any of the cur 

rents l,,, I", or I‘, is applied to terminals J and K with 
thepolarity shown in FIG. 4, diode DN is reversed .bi 
ased and the current I, is equal to IT. The solid state trip 
circuitry, 13, then responds only to the test current IT 
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pm of the circuit which includes the three bridge net 
works DBl through DB3 eliminates the necessity for 
providing a fault ‘current in the lines Ll through L3. 
That current may be simulated by the currents ?owing 
out of terminal K’ and into terminal .I ’ of the fault simu 
lators F. This letter current may be calibrated to simu? 
late current II’, which current, as was previously de 
scribed, is related to the amount of overload current 
flowing in any of the lines to‘be protected. The current 
flowing between terminals K’ and J-’ of the fault simula 
tor F is supplied to the solid state trip circuit 13' where 
upon it causes that circuit to react according to they 
magnitude of the current. Relatively high fault currents 
may be simulated by displacing the wiper of the switch 
S of the fault sensor F tolthe SD position where a rela 
tively large electrical current is provided to the sensor 

' 13’ for a predetermined ‘time, depending upon the tim 
ing characteristics previously described with respect to 
FIGS. 2 and 3. The relatively high current will cause an 
almost instantaneous trip of the circuit breaker CB2, 
whereafter the current is removed as was previously de 
scribed. Relatively lower magnitudes of current may be 

_ provided by displacing the pole of switch S to the LD 
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- normally cause delayed opening of circuit breaker . 

position, where the removal of current in the solid state 
trip circuit 13' between the terminals K and .l is not au 

- tomatic. The currents provided to the trip circuit 13' in 
this case may be similar to the kinds of current which 

. contacts because of the relative low level thereof. 
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A method of using the fault sensor F includes con 
necting the output terminals K’, J’ thereof to the input 
terminals K, J of the circuit breaker to be tested and 
then energizing the fault sensor by connecting the pri 
mary T of the transformer TA to a suitable source of 
power. Then, depending upon the setting of the switch, 
current may ?ow into the trip circuit at a relatively high 
magnitude for-a short period of time or at a relatively 
low magnitude indefinitely. 

It is to be understood that the circuit breaker system 
10 of FIG. 4 is only exemplary of the workings of the 
invention taught herein and any similar circuit breaker 
system including a single phase system may be utilized. 
It is also to be understood that the internal elements 
and connections of the solid trip circuit 13’ are rela 
tively unimportant, provided they can be adjusted to 
react to the flow of current provided by the fault sensor 
F to cause a tripping of the circuit breaker CB2. 
The teachings of this invention have many advan 

tages. One of the advantages lie in the fact that a circuit 
breaker trip system such as shown in FIG. 4 may be 
tested without the necessity of disconnecting and re 
connecting large portions of the circuit breaker system 
associated therewith. Another advantage lies in the fact 
that the apparatus and manner of testing the circuit 
breaker trip system provides for increased safety. An 
other advantage lies in the fact that the apparatus for 
simulating a fault signal, such as F shown in FIGS; 2 
and 3, is relatively inexpensive, lightweight and porta 
ble. Another advantage lies in the fact that the fault 
sensor may be calibrated or adjusted to provide cur 
rents over a wide range of current values. Another ad 
vantage lies in the fact that relatively high level simulat 
ing currents'may be provided by the apparatus F shown 

' in FIG. 2 for a relatively short period of time, therefore 
simulating a short circuit on the line to be protected 
without stressing the elements of the solid state trip cir 
cuit for long periods of high currents and high voltage. 

- What we claim as our invention is: 

l. A fault simulator for a trip circuit of a circuit inter 
rupter, where said trip circuit is electrically connected 
to a sensor and where said sensor monitors the electri 
cal current flowing in an electrical conductor protected 
by said circuit interrupter to thereby provide a signal to 
said trip circuit to thereby cause said trip circuit to ac 
tuate said circuit interrupter to act to protect said con 
ductor from the effects of said current when said cur 
rent attains a predetermined value and after a predeter 
mined period of time which time is related to the 
amount of electrical current monitored by said sensors, 
comprising: ' 

’ A. ?rst means additional to said sensor actuable for . 4 

providing a ?rst simulating signal to said trip circuit 
at anydesired time and regardless of the value of 

’ current ?owing in said conductor, said latter signal 
simulating said signal from said sensor when said 
value of current flowing in said conductor is sub 
stantially larger than said predetermined value; 

B. second means additional to said sensor actuable 
for providing a second simulating signal to said trip 
circuit at any desired time and regardless of the 
value of current ?owing in said conductor, said lat 
ter signal simulating said signal from said sensor 
when said value of current ?owing in said conduc 
tor is larger but not substantially larger than said 
predetermined value; and 
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C. third means for interconnecting said ?rst and said 
second means'with said trip circuit. 

2. The combination as claimed in claim 1, comprising 
a fourth means for selectively choosing which of said 
?rst simulating or said second simulating means is pro 
vided to said trip circuit. ‘ 

3. The combination as claimed in claim 1 wherein 
said trip circuit comprises a solid state trip circuit. 

4. The combination as claimed in claim 1 wherein 
said circuit interrupter comprises a circuit breaker with 
separable main contacts, said separable main contacts 
being actuated'to the open state to protect said conduc~ 
tor. 

5. The combination as claimed in claim 1 wherein 
said ?rst simulating signal and said second simulating 
signal are electrical signals. 

6. The combination as claimed in claim 1 wherein 
said ?rst means comprises means for removing said ?rst 
simulating signal from said trip circuit a predetermined 
time after the application thereof which time is related 
to the capability of said trip circuit to be exposed to 
said ?rst simulating signal without being damaged to 
the state of inoperability for the intended purpose 
thereof. 

7. The combination as claimed in claim 1 wherein 
said ?rst means comprises: ’ 
A. a source of electrical current; 
B. ?rst resistant means; , 
C. ?rst capacitive means, said ?rst'resistive means 
and said capacitive means being interconnected 
electrically in circuit relationship to form a charg 
ing network for said capacitive means with a por 
tion of said electrical current from said source of 
said electrical current to a predetermined voltage 
value during a predetermined period of time; 

D. voltage sensitive relay means having movable 
contacts, said relay means being connected in cir 
cuit relationship with said capacitive means and en 
ergizable by the voltage level across said capacitive 
means to open and close said relay means movable 
contacts; and 

E. electrical interconnecting means comprising said 
movable contacts of said relay means and con 
nected between said source of electrical current 
and said trip circuit to supply said ?rst simulating 
signal in the form of the remaining portion of elec 
trical current from said source of current to said 
trip circuit when said simulator is actuated for that 
purpose, said relay contacts opening and thus pres 
enting further application of said simulating signals 
to said trip circuit when said capacitive means has 
been charged to said predetermined voltage value. 

8. The combination as claimedin claim 1 wherein 
said ?rst means comprises: 
A. a source of electrical current; and 
B. a temperature sensitive ?rst resistive means which 
has the characteristic of increasing in resistance 
value as the temperature therein increases due to 
the continued flow of electrical current there 
through, said ?rst resistive means interconnecting 
said source of current and said trip circuit to supply 
said ?rst simulating signal in the form of electrical 
current from said source of current when said sim 
ulator is actuated for that purpose, said current 
being limited a predetermined time thereafter to 
thereby substantially limit the flow of current 
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therethrough in response to the rise of temperature 
therein to essentially prevent simulating signal 
from further substantially energizing said trip cir 
cuit. 

9. Circuit breaker apparatus, comprising: 
A. a circuit'breaker having separable main contacts 
operable to open and close on an electrical con~ 

’ ductor to be protected thereby, opening means op 
erable for actuating said contacts to the open posi 
tion; ' 

B. a trip circuit interconnected with said opening 
, means for causing operation thereof; 
C. sensor means interconnected with said trip circuit 
and disposed to monitor the electrical current in 
said electrical conductor, said sensor means pro 
viding a signal of said trip circuit when said current 
in said conductor attains a predetermined value, 
said trip circuit causing the opening of said main 
contacts after a predetermined period of time 
which time is related to the amount of said electri 
cal current in said conductor as monitored by said 
sensor; v 

D. a fault simulator, ‘comprising: 
1. ?rst means additional to said sensor means actu 
able for providing a ?rst simulating signal to said 
trip circuit at any desired time and regardless of . 
the value of current ?owing through said conduc 
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tor, said latter signal simulating said signal from _ 
said sensor when said value of current flowing in 
said ‘conductor is substantially larger than said 
predetermined value; 

. 2. second means additional to said sensor means 
- actuable for providing a second simulating signal 
to said trip circuit at any desired time and regard 
less of the value of current ?owing in said con 

' ductor, said latter signal simulating said signal 
from said sensor when said value of current flow 
ing in said conductor is larger but not substan 
tially larger than said predetermined value; and 

3. third means for interconnecting said ?rst and 
said second means with said trip circuits. 

-- 10. The combination as claimed in claim 9 compris 
ing a fourth means for selectively choosing which of ei 
ther said ?rst simulating means or said second simulat 
ing means is provided to said trip circuit. ' 
' 11. The combination as'claimed in claim 9‘wherein 
said trip circuit comprises a solid state trip circuit. 

12. The combination as claimed in claim 9 wherein 
‘said circuit interrupter comprises a circuit breaker with 
separable main‘contacts, said separable main contacts 
being actuated to the open condition to protect said 
conductor. - 

1 .13. The combination as claimed in claim 9 wherein 
I said'?rst simulating signal and said second simulating 
signal are electrical signals. a - 

14. The combination as claimed in claim 9 wherein. 
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10 
said ?rst means comprises means for removing said ?rst 
simulating signal from said trip circuit a predetermined 
time after the application thereof which time is related ' 
to the capability of said trip circuit to be exposed to. 
said ?rst simulating signal without being damaged to 
the state of inoperability for the intended purpose ‘ 
thereof. 

15. The combination as claimed in claim 9, wherein 
said ?rst means comprises: 
A. a source of electrical current; and 
B. a temperature sensitive ?rst resistive means which 
has the characteristic of increasing in resistance 
value as the temperature therein increases due to 
the continued flow of electrical current there 
through, said ?rst resistive means interconnecting 
said source of current and said trip circuit to supply 
said ?rst simulating signal in the form of electrical 
current from said source of current when said sim 
ulator is actuated for that purpose, said current 
being limited a predetermined time thereafter to 
thereby substantially limit the ?ow ‘of current 
therethrough in response to the rise of temperature 
therein to essentially prevent said simulating signal 
from further substantially energizing said trip cir 
cuit. . 

16. The combination as claimed in claim 9 wherein 
said ?rst means comprises: 
A. a source of direct electrical current; 
B. ?rst resistive means; ' 

C. ?rst capacitive means, said ?rst resistive means 
' and said capacitive means being interconnected in 
electrical circuit relationships to form a charging 
network for charging said capacitive means with a 
portion of said electrical current from said source 
of electrical current to a predetermined voltage 
value during a predetermined period of time; 

D. voltage sensitive relay means having movable ‘ 
relay contacts, said relay means having movable 
relay contacts, said relay means being connected in 
circuit relationship with said capacitive means, and 
energized by the voltage level across said capaci 
tive means to open and close said movable relay‘ 
contacts; and " 

. E. electrical interconnecting means comprising said 
. movable relay contacts interconnected between 
said source of electrical current and said trip cir 
cuit to supply said ?rst simulating signal in the form 
of the remaining portion of electrical current from 
said source of current to said trip circuit when said 
simulator is actuated for that purpose, said relay 
contacts opening and thus preventing further appli 
cation of said simulating signal to said trip circuit 
when said capacitive means has been charged to 
said predetermined voltage value. ' 

: * >i= * * *‘ 


