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General 
Although not essential for the proper use and servicing of 
the equipment. this manual is intended to be a complete 
and detailed description of the circuits used in the Static 
Trip II and LimiTrip family of overcurrent trip devices sup
plied by Siemens-Allis. Refer to instruction book 18X4827 
covering the Static Trip II devices and instruction book 
1 8X101 07 for the LimiTrip devices. This book is divided into 
two sections. describing each type of device separately. 
Figure 1 is a block diagram of the basic static overcurrent 
trip device of the Static Trip II type (Figure 10 is a similar 
diagram for the LimiTrip devices). This diagram includes 
the Long Time delay, Short Time delay,lnstantaneous and 
Ground Fault tripping functions. The type number of the de
vice is significant in that it tells you in abbreviatet' form the 
circuits that are included in a particular device. A letter "L" 
indicates a LimiTrip type device. The first letter ''T" indi
cates the standard long time circuits. The letter "S" stands 
f(lr short time. which is a definite time delay circuit. The let
ter "I" is for instantaneous. "G" stands for ground. and is a 
definite time delay circuit that operates on ground current. 
The final letters ''T", "2T" or "3T" indicate that the device 
includes targets. The targets are small electro-magnetic de
vices that operate at the same time as the breaker. and in· 
dicate which circuit caused tripping. They have no effect on 
the operation of the normal tripping circuits. 
The devices are contained in metal enclosures which 
mount on the circuit breaker by means of a slide bracket and 
a single mounting screw. The Static Trip II devices can be 
removed from the breaker from the front while the breaker 
is in its cubicle (de-energized. of course). The LimiTrip de
vices are hardwired to their current sensors and the break

�er must be out of the cubicle to remove the trip device. 

Static Trip II Over Current 
Trip Devices 
The side cover of the trip device is held by twO screws and 
retai'ns two circuit board assemblies in the enclosure. One 
of the circ:.Jit board assemblies contains transformers and 
other power components. This assembly is referred to as 
the POWER MODULE. The other circuit board assembly 
contains integrated circuits IC's, discrete components, and 
is called the LOGIC MODULE. Electrical connection is made 
between the modules by a "FLAT" jumper cable. They are 
held together mechanically by three screws. Each module 
has its own component designations. schematic diagrams 
and parts list. The modules are discussed s�arately. 
Power Module (Figure 2 & 9) 

This module contains the LONG TIME PICKUP control and, 
on the gr-Jund devices. the GROUND PICKUP control. All 
targets mount or. the power module (if included). The sche
matic diagrams for the module are 1 8-398-286-401 and 
402. These are the same except the ground components are 
omitted on mark 401. 
The three chase input circuits are identical. They are made 
up of power transformers T1. T2. and T3 whicn are de· 
signed to saturate and limit the power supply output. 
(Saturation of these transformers does cauo:e some diffi
culty when testing the trip device. Thex rend tQJ;t'1.9P UQ the 
current waveshape sp.mat �andardr;;eters cio not-i-ndicate 

/14 �� d..� -\-o d..l�� 
foa.'ld.cE( E!Ot....t l� •Nd._ 

� ot; a. .. (.\'-�,...; 

properly. This requiraat the testing be done with a sine
wave current source or with peak responding ammeters.) 
Each transformer supplies power to a bridge rectifier BR-1 
thru BR-3. The rectifier outputs are connected in parallel to 
supply powe� to a filter and regulator. An RC filter com
prised of the first section of R 1 ( 10 ohms) and capacitor C1 
(440 microfarad) filter the pulses of current into a fairly 
smooth DC. The voltage is regulated to approximately 24 
volts by the Zener diode ZD-1 • transistor Q-1 and the addi
tional two sections of R-1. 

This approach to regulating the supply voltage is used to 
provide higher sink current capability and better stability for 
the power supply voltage. The Zener diode operates at near
ly constant current which is relatively low so that self heat
ing is minimized. Under high current the transistor turns 
more fully on. limiting its normal dissipation. The energy is 
dissipated in the 4 ohm section of A-1. As an example. at six 
amperes a 24 volt Zener would have an internal dissipation 
of 144 watts. while the transistor is turned on to around one 
volt and about six watts internal dissipation. 

Resistor R2 provides for a slightly higher current through \ 
the Zener diode before conduction starts in 01. This as
sures that the Zener is operating in its Zener mode before 
regulation begins. Transistor Q-1 is a Darlington device to 

_provide high gain, so a small Zener diode can be used. 

Transformers T -4, T -5 and T -6 are subassemblies consist
ing of a precision-wound toroidal transformer and a bridge 
rectifier. These assemblies convert the phase signal cur
rent into a rectified DC current. The outputs of these as
semblies are connected in series, to resistor R-8 (40 ohm, 5 
Watt. wire wound 1 %). where the current produces a volt
age drop that is used as the input signal. The toroidal trans
formers have a ratio of 40/1 so that with the 40 ohm resis
tor produce one volt of signal for each ampere of current. 
Since the bridge rectifiers are ahead of the sensing resis· 
tors the �d drop of the diode does"$ the signal 
m!_Snitude. � "T9.../...o).(.v �� �J 

1--u<-- Wlt�l... a � 

The signal voltage across R-8 is applied to the series com
bination of R-5. RH-1 and R-3. R-5 and R-3 set the adjust
ment limits for the device LONG TIME PICKUP comrol. In 
addition R-6 and Zener ZD-2 limit the maximum signal volt
age to 24 volts to protect the logic circuitry. 

The Ground power transformer is T-7. This is similar to 
transformers T -1, T • 2 and T -3. except the primary is wound 
to provide power at a lower input current. The output of this 
transformer is rectified by a bridge rectifier BR-5. which is 
connected in parallel with the phase power rectifiers. 

The Ground signal transformer is the same assembly as for 
the phase signals. Its output is loaded with a higher value 
resistor R-9 ( 120 ohms. 5 Watt). This provides a signal to op
erate the circuit at the lower values of current needed for 
ground fault tripping. 

Resistors R-4, R-6 and potentiometer RH -2 provide the ad
justment for the Ground pickup signaL R-4 and Zener ZD-3 
limit the ground signal to protect the logic module circuitry. 
Capacitor C-2 provides a bypass to case ground for electri
cal noise that may be picked up in the trip device circuits. www . 
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The logic module has three output transistors. The collec
tors ot these three devices are brought to the power mod
ule separately. Bridge rectifier BR-4 and diodes D -1 and D -2 
prov i de steering for the output of the transistors to the ap
propriate target and to the common tripping actuator 
terminals. 
Test point TP-1 (black) is the negative of the rnternal power 
supply and is used for testing the trip devices. 

Logic Module (Figure 4 & 8) 

- This module contains the level sensing and timing circuits 
with their asscciated controls, and test points. The sche
matic diagrams are 1 B-398-286 403 through 408. the lat
ter being the schematic of the most complicated device. The 
simpler devices are made up by omitting circuit elements. 
For example. a simple Tl device omits the short time and 
ground circuits. 
The controls on the front panel are: LONG T IME B A ND, this 
is a small switch that selects the long time curve that the de· 
vice will follow. I NSTANTANEOUS PICKUP, this controls 
the level sensor of the instant circuit. SHORT T IME PIC K 
UP, this sets the current level that will start the short time 
delay. SHORT T IME BAND, this control determines the time 
from short time pickup until breaker tripping. GROUND 
TIME BAND, this control determines the time from ground 
pickup until the breaker trips. 
Four test points are brought out to pin jacks. TP -3 provides 
an output voltage to indicate that the long time delay cir
cuits are unclamped and allowed to operate. The voltage 
from TP- 1 to this point will be 1 or 2 volts when current to 
the device is below the long time pickup setting. The volt-

Level 
Sensor -----< 
Output 

C6 

51 0MV 
Bies 

R29 

age will increase to 20 to 24 volts when the current ex
ceeds the pickup setting. This signa is that the oscillator and 
counter circuits are released and can time out. · 

The point T P-4 provides a similar function for the short time 
circuits, and T P -2 does the same for ground. Test point TP-1 
is the negative of the internal power supply. 
The logic circuitry makes use of two types of integrated cir
cuits. IC -1 is a CMOS binary counter, containing 12 flip -flop 
circuits connected in series so that each stage drives the 
next providing a divide by two action for each stage. The cir
cuit provides a positive going output voltage after a set num
ber of input pulses have been provided. The number of 
pulses is determined by the stage selected by the LONG 
T IME BAND switch. In this application only the last six 
stages are used. The counur includes a common reset ter
minal that is held ''high" when the current is less than pick
up. Above pickup this reset voltage is removed and the 
counter is allowed to operate. 
The other integrated circuit used is a Quad-operational am
plifier. Each package contains four operational amplifiers. 
The amplifiers are internally compensated, PNP input. The 
P N P  input allows the common mode input voltage to in
clude the negative supply line. In addition the differential .. 
voltage is rated at ± 32 volts. The outputs of the amplifiers 
are protected against shorts to the negative supply by in
ternal current limiting circuits. The sink current at the out
put must be limited externally, however. These amplifiers 
are used for level sensing (signal detection and time delay), 
filter circuit, oscillator and buffer amplifiers. 

Level Sensing Circuits (Figure 3) 

Four Quad op-amps are used for signal level sensing. These 

255MV 
Biu 

+ 

ZD-1 
6.0V 
2% 

+5.1V Supply 

__________________ _. ____ �------------��--------------------------- Common(-) 

Figure 3. Level Sensing Circuits 
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\ are IC-4, IC-5. IC-6 and IC· 7. These are for Long Time, Shon 
Time, Instantaneous and Ground pickup elements. The ba
sic pickup circuit is identical in each case with the excep
tion of the positive feedback resistor. A typical circuit is 
shown in Figure 3. The Quad op-amps are redrawn in this 
figure to show the separate amplifiers. The two input pins of 
each amplifier are labeled plus and minus. If the minus in
put is more positive than the positive input, the output is 
driven negative and the amplifier can "sink" current. If the 
positive input is more positive than the negative input, the 
output will be driven in the positive direction and the out
put will "source" current. The amount of differential volt
age required is very small. The amplifiers used have a typi· 
cal voltage gain of 200000. 
As shown in Figure 3 the amplifier labeled " A" is used as a 
unity gain buffer to isolate the panicular circuit from the 
common input line. Resistor R-5 (1 OK) is provided to pre
vent a defective amplifier from shoMil)g this common sig
nal line. 
The output of the "A" amplifier connects to the pickup po
tentiometer RH-3. RH-3 is connected through R-33 to the 
negative supply voltage. Note that the incoming signal is 
referenced to the 5.1 volt bias line. By connecting the po
tentiometer and resistor to negative rather than to the 5.1 
volt level, the calibration dots for the potentiometer are 
more evenly distributed around the dial. Operation would 
be the same with the other connection. The output of the 
" A "  amplifier is an exact duplicate of its input voltage since 
it is operating at unity gain. 
In this example amplifier "B" is the actual level sensor cir
cuit. Its negative input is connected to the 51 Omillivolt bias 
line created by Zener diode ZD· 1 and voltage divider R-36. 
R-37 and R-38. When the voltage on the slider of RH-3 ex
ceeds this 510 millivolts the "B" amplifier output is driven 
positive. Resistors R-1 8 and R-25 provide positive feed
back, so the level sensor has some controlled amount of 

To +5.1V Supply 

Oscillator 
Output To 

Counter Clock 
Input 

021 

R2 

C1 

I 

05 

hysteresis. Diode 0-1 5, resistor R-1 2 and capacitor C-6 pro
vide storage for the pickup signal voltage. The diode pre
vents th£" capacitor from discharging through the "B" am
plifier output. The resistor and the capacitor provide for 
some noise immunity. The voltage on capacitor C-6 is used 
as the input to the "C" amplifier. When this voltage ex
ceeds the 5.1 volt level the "C" amplifier is driven positive. 
This is the output of the level sensor circuit. 
Resistor R-29 in conjunction with the value of C -6 provides 
a discharge path for the capacitor and controls the resetta
ble delay time of the trip device. 
In the case of the long time and ground pickup circuits the 
"A" amplifier is not used as a buffer for the level sensor cir
cuits. 
The founh amplifier "0" is used as the: '·ime delay switch in 
the case of shon time and ground, and as a buffer for the 
long time af'ld instantaneous circuits. 

Oscillator Circuit (Figure 5) 

In this circuit the "A" amplifier is used as an invening inte
grator circuit. Until the long time level sensing circuit re
leases the oscillator the minus input pin is held negative. 
through diode D-6 and R-3. so the output of the "A" ampli
fier is held at its maximum positive voltage. When the long 
time circuit picks up, it releases the negative input pin and 
allows the integrator to come under control of its input cur
rent. The current into the negative input pin junction tends 
to drive the amplifier output in a negative direction. This 
causes a current flow into capacitor C-2. The higher the cur
rent flow into the junction the faster the output changes and 
the higher the charging current is for C-2. If the amplifier 
was ideal, with no bias current and very high gain. all of the 
current into the junction point would be used as charging 
current for the capacitor, and it would be a perfect integra
tion of the input current. In practice the amplifiers only ap
proach the ideal case and the results are slightly in error. 

To LongTime 
Pickup Ouqwt 

06 

R3 
255MV 

Bias 
See Fig. 4 

Input Current 
t-�---- From L8dder 

Circuit 

1- Common 

Figure 5. Oscillator Circuit 
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Note that the voltage at the summing junction remains 
within a few millivolts of the positive input terminals, as de
termined by the 255 millivolt bias. The change in the out
put of the amplifier coupled through C-2 holds the negative 
input terminal at this same voltage. 

The output of the "A" amplifier slowly decreases from its 
maximum positive level. This voltage is connected to the 
positive input terminal of the "B" amplifier through resis
tor R-35. The negative input voltage at the "B" amplifier is 
set by the slider position of RH-1, so long as the "A" output 
voltage is above the voltage on the slider of RH -1 the output 
of the "B" amplifier is held at its maximum output voltage. 
When the output voltage of the "A" amplifier decreases to 
the slider voltage, the "B" amplifier output is driven down. 
Capacitor C-1 provides positive feedback for the "B" ampli
fier causing its output to switch to the negative supply rail. 
The time intervtd that it is held negative is determined by the 
time constant of R-35 and C-1. The rugged PNP input stage 
of the amplifiers used allows this operation without harm to 
the device. The output of the "B" amplifier is connected to 
the negative input of the "A" amplifier through resistor R-2 
and diode D-5. this resets the integrator circuit for the next 
cycle. Diode D-21 limits the amount of overdrive for the "A" 
amplifier input. At the end of the reset pulse amplifier "B" 
switches its output back to its maximum positive voltage 
and the "A" amplifier again integrates the input current for 
the next cycle of the oscillator. The output of the "B " ampli
fier is also used as the clock input for the counter stage. 

The oscillator circuit is operated from the 1 1.1 volt supply 
bus so the output voltage is compatable with the counter I C. 
This also keeps all of the oscillator switching transients well 
below the 32 volt limit of the amplifier input transistors. The 
frequency of the oscillator circuit is a linear function of the 
input current supplied to the negative input terminal of the 
"A" amplifier. The frequency is t;letermined by the amount 
of current supplied the value of the integration capacitor 
and the voltage level set by potentiometer RH-1 . 

Ladder Circuit (Figures 6 and 7) 

This circuit provides the input current for the oscillator. The 
ladder circuit output current approximates the relationship 
I = KV2.3_ Since the oscillator output frequency is a linear 
function of this current the total time delay is T = K/Vs2.3 
where V s is the signal voltage and is proportio:1al to the AC 
input current of the trip device. 

It should be remembered that the input voltage level of the 
oscillator is determined by the voltage on its "A" amplifier 
positive input terminal and was not a function of the charge 
on the integrator capacitor or of the input current being sup
plied. This voltage is set by a voltage divider to be 255 milli
volts above the 5.1 volt supply. The signal voltage is refer
enced.to the 5.1 volt line as well. 

With the signal voltage less than 255 millivolts there is no 
current flow from the ladder circuit. As the signal voltage in
creases above 255 millivolts current flows through R-45. 
The signal is also a;:lplied to a voltage divider comprised of 
R-39, R-40, R-41, R-42, R-43 and R-44. As the signal volt
age is increased the junction between the resistors will 
each exceed 255 millivolts at some signal level. Each of the 
junction points connect to the positive input terminal of an 
op-amp and diode arranged as a rectifier. The cathode of 

each diode is returned to the negative input of its op-amp. 
The amplifier holds the voltage at the diode cathode at the 
junction voltage, so wl • .:n the junction voltage exceeds 255 
millivolts current flows through the appropriate series re
sistor. 

The voltage divider sets the threshold for each fine seg
ment. and the series resistor controls \he current. or slope 
of the line segment (see Figure 8). By careful choice of the 
threshold and series resistor the desired curve is generat
ed by the addition of the straight line segments. The amount 
of deviation and the particular curve desired determines the 
number of branch circuits required. Six segments are used 
for the Static Trip II device. 

The op-amp type ladder circuit overcomes the forward jrop 
of the diodes and eliminates errors due to their variation 
due to temperature changes. In this particular circuit the 
diode leakage current is somewhat overcome by the bias 
current of the op-amp. With the op-amps used the bias cur
rent flows out of the amplifier input terminals. Resistor R-
58 provides a path for the bias current to flow to the nega
tive supply. This resistor is optional and may be omined 
depending on the particular op-amps characteristics. 

Signal Filter Circuit 

One of the amplifiers contained in the long time pickup 
package (IC-4) is used as the rectifier-filter for the input to 
the ladder circuit. This circuit detects and holds the peak of 
the incoming signal, and this DC voltage is applied to the 
ladder circuit. Diode D-4 and capacitor C-1 0 provide the rec
tification and storage. The input of the op-amp is isolated 
from the incoming signal by resistor R-56. The op-amp in
cludes the diode in its feedback loop, to eliminate the ef
fects of its forward drop. 

Internal Bias Supply 

The power supplied to the logic module is regulated and fil
tered DC at approximately 24 volts. This power is supplied to 
the logic module through a diode 0-1 a�d a small filter capa
citor C-9. This capacitor and diode supports the power sup
ply for the logic module during tripping when the 24 volt 
source it: loaded by the tripping actuator. The internal bias 
supply consists 'Of resistor R-1. diode D-2 and two Zener 
diodes Z0-1 and ZD-2 in series. ZO-1 is 6.0 volts 2%. A volt
age divider R-36. R-37 and R-38 provides 510 millivolts bias 
for the pickup circuits. and 255 millivolts for the oscillator 
bias. Diode D-2 isolates the 1 1.6 volt power bus from the 
bias network. The 1 1.6 volt power is used to operate the 
CMOS counter and oscillator IC. and is filtered by capacitor 
C-�. 

During startup R-1 and C-3 provide a delay for the 1 1 .6 volt 
power. A constant current diode CLO-1 provides 4 milliam
peres to the Zener diodes so the bias voltages are supplied 
before the IC power is available. Resistor R-57 insures that 
the 6 volt supply is the first to be established. 

Counter Circuit 

A twelve stage CMOS counter IC-1 provides a means of 
greatly reducing the size of the timing components in the 
long time delay circuit. By switching to different stages in 
the counter the multiple time bands are provided without 
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R58 

R40 

R41 

Input Volt898 
From Signal Filter 

R42 

------�-------------------------------------------------- Com�(-1 

Figure 6. Ladder Circuit 
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Figure 7. Ladder Circuit 
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changing the timing components. The output of the coun
ter does not have enough current to drive the output tran
sistors directly so one section of IC-2 is used as an ampli
fier. 

The differential input of this amplif ier is used to interlock 
the long time circuit and the short time circuit. If the short 
time circuit is picked up, its output voltage is coupled 
through diode D-1 6. This increases the voltage on the nega
tive input of the op-amp so the counter does not have 
enough voltage to produce an output. This prevents the 
long time circuit from tripping when the device is in the 
definite delay mode of the short time circuit. 
Diodes D -14 and D-13 provide a similar function for the 
ground trip circuit, this is intended to prevent false ground 
signals produced by current transformer saturation during 
short circuit conditions. 

Definite Delay Circuits 
Short time and ground trip circuits are of the definite delay 
type. When the level sensor circuits operate, the output 
voltage is applied to a series RC circuit. In the case of the 
short time circuit this is potentiometer RH-5. resistor R-16 
and capacitor C-11. The level of voltage is detected by one 

section of IC-5. the 5.1 volt supply is used as a reference. 
When the capacitor voltage reaches 5.1 volts the op-amp 
output is driven positive and in turn drives the base of the 
appropriate output transistor. in this case 0-2 through R-5. 
Diode D-1 9 prevents the capacitor C-11 from being charged 
to more than the 11. 6 volt bus plus the forward drop of D-
19. The ground circuit is the same as short time except for 
the interlocking provisions mentioned earlier. The voltage 
applied through D-13 and or D -14 referenced to the pickup 
bias line (5. 1 plus 510 millivolts) connects to the negative 
input of an op-amp in IC-7. Capacitor C-8 and R-32 provide 
storage for this signal. When this voltage is "high" the out
put of the op-amp is driven low sinking the current from C-
12 through D-1 8, thus preventing the ground circuit from 
timing out. 
Output Stages 
The output devices are Darlington transistors, 0-1. 0-2. 
and 0-3. The Darlington configuration minimizes the base 
drive requirements. Transistor 0-1 is driven from the long 
time delay circuit. 0-2 by either the short time or the in
stantaneous circuit. 0-3 is dri ven from the ground fault cir
cuit. The power module contains steering diodes for the 
three transistors to operate the appropriate target as well as 
the common tripping actuator on the circuit breaker. 

Item Symbol 

Figure 8. Static Trip II Logic Board 

Description Part Number 

18-387-923-004 
15-171 -282-009 
, 5-171-282-008 
15-171-282-008 

1 4.u0 
2 IC-1 _qo 
3 IC-2 . 10 
4 IC-3 . 10 

,�"Circuit Board . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . .. . . . .  . 

Counter, 4040 CM'=\-:1�.��-��:) ...................... . 

· Op-Amp . {LJ.A-.1{?..4/.J. J . . . . • • . . . . . . . . . . . • • . . . . . • . . . . . .  .__....Op-Amp . .. . l.J.t.... ?.� 1.� ................................. . 

(continued on next page) 
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Item 

' 5 
' 6 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
Si 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 

10 

Symbol 

IC-4 
IC-5 
IC-6 
IC-7 
01 
Q2 
Q3 

Description 

VQ p -Am p • •  k�. '-�1_1') .................................. . 

vo p -Am p • .  k� �'?��- ................................. . 

JQ p-Am p • •  � �-��JJ .................................. . 

vO p-Am p . . l-#_...1 ?�� ................................. . 

·�� Jl ransistor LM->�-�-�) ................................ . 
60 Vf ransistor ( .IV\l£-�rr). ............................... . 

CL D-1 
ZD-1 
ZD-2 

---T ra n sistor ( .h\.4 S... ��)11 .. . . . .... . . . . . . _, �· ':)' • • . • • • • • .  

.7<.> � .-C u rrent Lim it Diode • • • •  J.V.\�1.:.. . \3r� . . . (\::-�.!? .. · · ... · ·. · 
,1':::> vZener Diode,6.0V • • • •  1.�.'*��:-.'?-., .................... . 

D-1 
D-2 
D-3 
D-4 
D-5 
D-6 
D-7 
D-8 
D-9 
D-10 
D-11 
D-12 
D-13 
D-14 
D-15 
D-16 
D-17 
D-18 
D-1 9 
D-20 
R-1 
R-2 
R-3 
R-4 
R-5 
R-6 
R-7 
R-8 
R-9 
R-10 
R· 1 1 
R-12 
R-13 
R-14 
A-15 
R-16 
A-17 
R-18 
R-1 9 
R-20 
R-21 
R-22 
R-23 
R-24 
R-25 
R-26 
R-27 
R-28 
R-29 
R-30 
R-31 
R-32 
R-33 

.c'1vZenerDiode,5.1V •.• • •  ; .......... . .. .. . . ... . . ..... . .. . . .  . 

.cL "Diode . . •  \�(.\.� • • • . • • • • • • • • • • . • • • • • • . • • .
.

• • • . • • • • • • • • • •  

"Diode • • • • • •  j . . .. . . . . . . ... . .... ..... · ·  ... . · ··· ·· · · · · · ·· 
"'Diode • • • • .  ! .......................................... . 

"Diode . . . .
.

. . . • . • • . • • • . . • • • • • • • • • • • • • • • • • • •  • ·· · • • •  • • • • · • 

"Diode . • • • • • • . . . • • . . • • • • . . • • • • . . . • • • • • • • . • • • • • • • • • • • • . .  

lrDiode • • • . . • . . • . . • • • • • • • • • • • • . • • • • • • • • • • • . • . . . • • • . • • • . •  

• Diode • . . . . . . . . • • . • • • • • . • • • • . • • • • • • • • • • • • • • . • • • • • • • • . • • .  

'·'Diode . • .  ll<J.� .l�i?! . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

vDiode • . • . . • . . • . • . • • • • • . • • . • • • • • • . • • • • • • • • • • • • • • • • • • • . • .  

�io de • • • • . . • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • •  

"Diode-• . • . • .  

"'Diode • • • . • .  

"Diode ...... 
"Diode . • . . • .  

"'Diode ...... 
. . . . . . .. . . . . . . .  � . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

vDiode . . . • . . . • • • . . . . . • • . • • • • . • • • • • • • • • • • • • . • • • • . . • • • . . • •  

"Diode . . • . • . . . . . • • . • • • • • • • • • • • • • • . • • . • . • • • . . • . . . . • • . • . •  

"Diode ..... . ....................................... . .  

• "'Diode . . . . . . . . . . . . . . . • . . • . • . • • • • • . .  , • " . • • . • . • • • • • . . . • . • •  

;...-e.. '-'Diode .. IN�l�, ..................................... . . 
.t>Z- ·Resistor,470 ohm. 1/2W . .. .. . . . .  �:" .. . .... .. . . . . . . . . .  .. 
,o• ·Resistor , 470 ohm, 1/4W, ��� l.Q/� • . . . . . . . . . . • • . . . • . .  

'Res i stor.470 ohm. 1/4w . . . . r························· 
"'Res � stor. 1 K. 1/4W • . • . • • • • • . • • • • • • . • . . • • • • • . • • . . • . • • • . 

• Resr stor, 1 K. 1 /4W . • . . . • • • • . . . . . . . . . • • • . . • . • . . . • . . . . • .  

·Res i stor. 1 K. 1 /4W . . . . . . . . • • . . • . . • • • • . . . . . • . . • . . • . . . • •  

·Resi stor. 1K. 1/4W . . . . . . . . . .  � ......................... . 

• __ Res rs to r. 1 K. 114W . . . . . . . . . .  -� • . . . . • . . . • • • . • • • • • • . • • • . .  

vRes rs t or. 1 K. 1 /4W .................................... . 

"Res i s to r,1K.1/4W . . . . . • . . . . . . . . . . . . . . . . • • • • . . . . . . . . . • .  

�Res i s t or. 10K. 1 /4W . . . • . . . . . . . . . . . . . . . • • • • • . • . • • . . • • .  

··Resi stor. 10K. 1 14W .. ....... ........................ . 

VResis t or. 1 OK. 114W . . . . . . . . .  � ....................... . .  

vResi stor. 1 OK. 1 /4W . . . . . . . . . . • . . . . . . . . . . . . . . . . • . . • . . .  

cResistor. 1K, 1 /4W ........... ....................... . .  

�Resi stor. 1 K .  1 /4W ........... ........................ . 

�Resistor. 1 OK. 1 I 4W • . . • . . . . • • . . • • . . . . . . . • . . . . . . . . . . . .  

cRes i stor. 1 OK . 1 /4W ... ...... ....................... . . 

...-Resistor. 1 OK. 1 /4W . . . . . . . . . . . . • • . . . . . . . . . . • . • . . . • • • .  

·Resis t or. 1 OK . 1 /4W . . . . . . . . . . • . . . • . . • . • . . . . • • • . . • . . • .  

-Res is t or. 10K. 1/4W ......... ....................... . .  

�Res i stor. 1 OK, 1 /4W . . . . . . . . . . • • • . . . . • . • • . . • . • • • • . . . . .  

cResr stc r. 10K. 1/4W ......... , .. . . . . . . . . . . . . . . . .. . . . . . . 

-Res r stor. 4.7 Meg. 1/4W ..... ......... .............. . . 

�Resi stor. 4.7 Meg. 1/4W . . . . . . .. . . . .. .. . . . . . . .. . .  04 . . .  

'-Res i stor. 1 Meg. 1 /4W ....... ........................ . 

""Resi stor. 1 Meg. 1 /4W ....... .......... ' ... . . . ... . .. . .  . 

VRes r stor. 1801< , 1 /4W . . . . • . . . . • • . . • . . . • • . . • • • • • • • • • . • • •  

"Resistor. 1801<. 1 I 4W . . . . • . . . . . • . . . . . • • . . . . . . . • . . • • . . .  

-Resi stor, 180K . 1 /4W ..... , . . . .. . . . . . . . . . . . .. . . . . .. . . . 
Res i s t or, 1 BOK. 1 /4W . . . . . . . .  ,.I.; ...................... . .  

� -fies r s t or. 1 80K. 1 /4W . . . . . . . . :·: . . . � . . . . . . . . . . . . . . . . . 

,o\ ..... Res • stor. 7500 ohm, 1/4W .1.C...C..1 . .  ...--t.a ............... . 

(continued on next page) 

Part Number 

15-171-282-008 
1 5-1 71-282..008 
15-171-282-008 
15· 1 71 ·282-008 
1 5-875-075-01 0 
1 5-875-075-01 0 
1 5-875-075-01 0 
15-875-1 55-011 
15-875-155-015 
15-1 71-281-009 
15-875-155-017 
15-875-155-017 
15-875-155-017 
15-875-1,55-017 
15-875-155-017 
15-875-155-017 
, 5-875-155-01 7 
15-875-155-01 7 
15-875-1 55-017 
, 5-875-155-017 
15-875-1 55-017 
15-875-155-017 
15-875-155-017 
, 5-875-, 55-01 7 
15-875-155-01 7 
15-875-155-017 
15-875-155-017 
15-875-155-01 7 
15-875-155-017 
15-875-155-017 
00-875-397-058 
15-171 -279'"" -04.....,6--
1 5-171-279-040 
15-171-279-044 
15-171-279-044 
, 5-171-279-044 
15-171-279-044 
15-171-279-044 
15·171-279-044 
1 5-171-279-044 
15-171-279-056 
15-171-279-056 
1 5-171-279-056 
15-171-279-056 
15-171-279-044 
, 5-171-279-044 
15-171-279-056 
15-171-279-056 
15-171-279-056 
15-171-279-056 
15-171-279-056 
15-171-279-056 
15-171-279-056 
15·171-279-088 
15-171-279-088 

. 15-171-279-080 
15-1 71-279-080 
15-171-279-071 
15-171-279-071 
15-171 -279-071 
15-171-279-071 
15-171-279-071 
15-171-280-094 
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Item 

68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

1 00  
1 01 
102 
103 
104 
105 
1 06 

Symbol! Description 

R-34 
R-35. 
R-36 
R-37 
R-38 
R-39 
R-40 
R-41 
R-42 
R-43 
R-44 
R-45 
R-46 
R-47 
R-48 
R-49 
R-50 
R-51 
R-52 
R-53 
R-54 
R-55 
R-56 
R-57 
RH-1 
C1  
C2 
C3 
C4 
C5 
C6 
C7 
C8 
C9 
C10 
C1 1 
C12 
021 
R58 

. c.c.� .cJ -./Resis tor, 7500 ohm, 1/4W, . •  . � . � l� • • • • . . • • . • • • • • • • • • • • • 
.'-' · �es is tor. 4. 7K, 1 I 4W ; :'·; � i .'5. 1 •· . . ... . . . . . . . . . . . . . . . . . .  . 

• �. Res is tor, 21 .5K, 1 %  , . k..t7 . .. . •lf-.1/J • . . . . . . . . . . . . . . . . . . . . . . 

1 ' Res is tor, 1.0K. 1 %  . • .  ./':\ E .J .•/�.��:< ...................... . 

v'Res is tor, 1.0K, 1% ··r.n.F.:...,.1J1\W ..................... . 

'-'Res is tor, 1 0.0K, 1 %  , .  A"�t": ,df.�� .................... . .  

•'Res is tor, 2150 ohm, 1% ,.k.f!. ,. �o!.<(l..ti • • • • • • • • • • • • • • • • • • • • • • •  

• Res is tor, 1 4 70 ohm, 1% ,.M.t:. j J'tly' • • • • • • • • • • • • • • • • • . • • • • •  

V ,·Res is tor, 1 K. 1 %  • �· t-.� .. .  lf.4."::' ........................... . 

-"Res is tor, 681 ohm. 1 %  .tnr: . . f/.4..� ......... : . . . . . . . .. . . . .  . .  

'O') ..-Res is tor, 953 ohm, 1% , 1:-'.C:�o. �.��-�- . . . .. . . . . .. . . .  · . . • . . · 

.0 TRes is tor, 390K, 5% • • • • • • • • • • • • • • • •  , • • • • • • • • • •• • • • • • • • • •  

"Res is tor. 1 20K. 5% • • • • . • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . 
·Res is tor. 47K, 5% • • • • • • • . • • • • • • • • • • • . • ••.• • • •• • • • • • • • . • •  

"Res is tor, 27K, 5% . • • •• • • • • • • • • • •• • •• • • • • • • • • • • • • • • • • • • •  

"'Res is tor. 3.3K. 5% • • • • . • •• . • • • • •• . • • • • • • • • • • • • • • • . • . •• • •  

"Res is tor. 1 K.  5% • • • • • • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

·""Res is tor, 1 0K. 1 /4W • • • • • • • • • • • • • • • • • • • • • • •  , • • • • • • • • • • •  

c.-Res ist or. 1 0K, 1 /4W . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
vRes is tor, 1 Meg, 1 /4W • • . . • • • • •• • • • • • • • • • • • •• • . • • • • • • . •  

-Res is tor. 1 Meg, 1 /4W • . • • • • • • • • • . • • • • . • • • • . • • • • • • • • • • •  

-.Res is tor. 1 Meg, 1 /4W . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
.J '-'Resis tor. 1 0K, 1 /4W . . . . . . . . . . . . . . . . . . . . .. .  , .. . . . . . . .  . .  

•0 I sres istor, 1 OK. 1 /4W • • • • • • • . • • •• • • • • • • • • • • • • • • • • • • • • . . • 

1 .1s �.c. Pot. 1 0K 1.c;:9�'1\.:( .............................. . . 

• :; vCapacitor • .  056 J,tfd • t,}�: .............................. . .  

-'� V'Capacitor, .22 ¢d 1 •• � i\ ....................................... . 

. �..; v Capacitor. 4. 7 J,tfd. 2�\' .Tf'J·f�: ........................ . .  

. 1  ° - .·Capacitor. 0.1 J,tfd ' ·  ):.:. )':... • • •  • • · •  • • . .  • • • • • • • • • · • • • • • . .  • · • 
'0 -- Capaci tor. 0.1 J,tfd ••• :• • • • • • • • • • • • • • • •• • • • • . • • • • • • • • • • •  � • .  'lo Capacitor. 0.1 ¢d , .. :• . . . . . . . . . . .• • . . . . . . . . . .• . . • . . . . . . . .  

.io Capacitor. 0.1 ¢d , . . '.' .; . . . • . . . . .• . . • . . . . . . . . . . . . . . . . . . . .  
· i o · Capacitor, 0.1 J,tfd ; • .  1� • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

\ . �o , Capaci tor. 33 J,tfd. 25 Vdc , T.AJ..J'1 ....................... . .  

1 .oc ·.Capacit or, 33 ¢d, 25 Vdc ,:i#.Ni ........................ . 

' .I.)"" Capaci tor, 68¢d, 15V . .  ,l"�NT ........................ . 
., .:>o ·Capacitor, 68 ¢d, 1 5V .,. :rt-.'-J.T ....................... . .  

.o'Z. VOiode . . . . .  l.tlJ.<fl?-� . • • • . • • . . . . . . .• • • . . . . . . . • • • . . • • . • . • • .  

.o I V"Res is tor. 22 Meg • S:1 o- • • • • • • • • • • • • • •  • • • • • • • • • • • • • • • • • • • 

v�\.u ·.-Rc� 
),"Su v?t....,'\ �oi;) (gQ...i...\ 
!.�c ../f>Af.l�\ �<)i;.) 
J,S.; v��.�-��\ f»O)"'t,) 
l.'i� ...-a._,t\ ?ot�J 

Part Number 

1 5-1 71 -280-094 
1 5-1 71 -280-0...,8...,9..___ 
1 5-873-1 39-017 
15-873- 1 39-01 5 
1 5-873- 1 39-01 5 
1 5-873- 1 39-024 
1 5-87'3-1 39-025 
1 5-873-139-026 
1 5-873-1 39-0 1 5  
1 5-873-, 39-027 
1 5-873-1 39�·0:::,: 2�8��---
1 5-171 -280- 1 35 
1 5-1 71 -280-1 23 
1 5-171-280- 1 ,3 
1 5-1 71-280-107 
1 5- 1 7 1  -280-085 
1 5- 171 -280-073 
1 5-1 71 -279-056 
1 5-1 71 -279-056 
1 5-1 71 -279-080 
1 5- 17 1 -279-080 
1 5-1 71 -279-080 
1 5-171 -279-056 
, 5-1 71 -279-056 
1 5- 1 7 1 -3 1 5-0 1 0  
00-875-347-008 
1 5-171 -838-005 
1 5- 171 -029-01 8  
1 5-1 7 1 -838-003 
1 5-1 71 -838-003 
1 5-1 71 -838-003 
1 5- 1 71 -838-003 
1 5-1 71 -838-003 
1 5-875-347-0 1 1  
1 5-875-347-01 1  
15- 1 71 -029-0 1 2 
1 5- 1 71 -029-01 2  
1 5-875-155-01 7  
1 5- 1 7 1 -280- 1 77 

1 1 
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Item 
1 
2 
3 

- 4 
5 

- 6 
- 7 

8 
9 

10 
, , 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

12 

Symbol
4' 

4.o"C 

Figure 9. Static Trip II Power Module 

Description 

....Circuit Board . • . • • • . . • . • . . . . . . . . • . . • . • . • . . . . . . • • . . . • • • . .  

"1" Tape (.0035 x .5 wide, yellow scotch #57) ............... . 

T1.  T2. T3 \�.� Jfransformer . . • • . . . . . . . • . . . . . • • • • • • . . • . . . . . • . • • . . . . . . • •  

T4, T5, T6 \�.oe .:Transformer Assembly . • . . • . • . • . . . • • . . . . . . . . . . . • • . • • • . • .  

01 �.oe -+ieats1nk Assembly . . .  (M!�. \}.��:'\ .................. . 
ZD-1 .o"f �Zener Diode. 24V. 1 N 4749� ........................... . 

C1 ,.oo ../Capacitor. 440 pfd .. - i:.IJ!-�. , . . . . . . . . . . . . . . . . . . . .. . . . . . .  . 

R1 1.'E:P �esistor (3-65-7) ohm (.'-:J.'f.L ......................... . 

R2 ot VResistor. 1 K. 1 /4W . . . . . . . . . .  : . . . . . . . . . . .  · . . . . • . . . . . . . . . .  

R3 ·0 1 -"Resistor. 3.3K, 1 I 4W . • . • • . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . 

_ 01.  02 .- . o:s' I(J;;> iode. 1 N459A . . . . • . . . . . • • . . . . . . . • . . . . . . . . . . . . • . . . • . . . .  

'�LR-1 -BRA -r · "'"'5 JSridge, VMBB (BOOV) • . . • • • • • . . . . • . . . . . . . . • . . . . . . . . • . . . .  

BA-5 .75 "Bridge. VM88 (800V) .................................. . 
R4 .D' ""Resistor. 1 K. 1 /2W .................................... . 

RS �o� '"-'Resistor, 1 K, 1 /2W ..................................... . 

R6 .<J 1 -"Resistor. 470, 1/4W · q · · · · c: · · · · · · · · · · · · · · · · · · · · · · · · · · ·  

R7 · so ....,(Resistor. 25K. SW l. � 1�4 . .  ��- . . . . . .  · · · · • · · · · . .  · · • • · ,. · 

RS ·so "' <,Resistor, 40 ohm, SW 1 • \ -�.q. �_'WI:-{ • • • . • • • • • • • • • • • • • • • . . • .  

R9 . Sb -{Resistor. 120 ohm. SW ,.51.: 1 Y..l'N . . • . . . . . • . . . . . . . . . . . . .  

ZO. Z3. 04 .l.� '-'Zener, 1 N4749A ...................... .' . . . . • • . . . . . . • • . .  

ZD3 . o� '-'Zener. 1 N4749A ...................................... . 

.'5' Transf. Bracket . . • . . . . . • • . . . • . • . • . . . . . . . . • . . . . • . . . . . . . . .  

RH-3- );�o '-PC Pot, 2K . . . . . . . . . . • • • . . • . . . • . • . • . • . . • . • . . . . . . . . • . . . . .  

.:>t. #6-32 Screv.- . . . . . . . . . • . . • • . • . . . . . . . . . . . . . . . . . . . • • . . . . . .  

• "t:) Spacer . . . . . . . . . . . . . . • . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . 

C2 .1o -v-Capacitor ,.C.f��":'��-.................................. . 
T7 'T' (:, c n v'fransformer . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . • . . . • • . . .  

\ 
31 

6 

' 

\ 
Part Number 

18-387-923-005 

00-475-511-047 
18-721-004-501 
1 8-721 -484-502 
18-721-482-501 
15-875-, 55-016 
15-, 71-278-007 
, 8-657-463-01 9 
15-171-279-044 
15-171-279-050 
15-875-155-017 
15-171-857-007 
15-171-857-007 
00-875-397-007 
00-875-397-007 
15-1 71 -279-040 
1 5-873-139-01 2 
1 5-873-1 39-01 0 
15-171-046-010 
1 5-875-155-016 
15-875-155-016 
16-724-507-001 
15-873-139-012 
15-171-074-010 
18-657-825-056 
15-, 71 -029-021 
18-721 -005·501 www . 
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Item. Symbol Description· Part Number 

29 
30 
31  
32 
33 
34 
35 
36 
37 

T8 "'Transformer Assembly . . . . • • • . • . • • • • • . . . • . • . . . •  · · • • · · • • · 1 8-721 -484-502 
, 5-1 71 -783-01 0 
, 8-657-939-201 
, 8-721 -488-502 
, 5-875- 1 55-01 6 
1 8-398-285-401 
, 8-398-286-401 
1 8-398-286-402 

I ,SD 
, oS 

Wire #22 �6 inch) . • . . • . . • • . . . • . . . . • . . . . . • . • . . • • • . • . . •  • · 

Insulator . . . . . . • . . . . . . . • • . . • . • . . . . . • . . . . • . • . . • . . . . . . . .  • · 

Cord Set . • • • . . • . . • • . • • • • • . . • • . • . • • • • • . . • . • . • • • . . • . . . • . .  

ZD4 vZener. 1 N4749A . . . . . . . . . • . . . . • . . . . . . . . . • • . • • • •  · · · · · · · · 

Pwr Board Pix . • • . • • • . . . . . . • . • . • • • • • . • . • . • • . . • •  · · · • · • · • • 

Schematic Oiag . • • . . • . . . . . . . . . . • . • • • . . . .  · · · • · · • • · · • • · • • · 

Schematic Dia. • • • • • • • • . • . • . • • • • • • • . . . • •  • • • • • • • • • • • • • · · • 

� c� 

LimiTrip Overcurrent 
Trip Device 

The trip device enclosure is made with a hinged bottom por
tion that is held shut by one screw. By loosening the screw 
the bottom can be opened.for access to the circuit board and 
the control switches. One circuit board assembly is used in 
the UmiTrip device. The operation of the circuits are quite 
similar to those used in the Static Trip II device, with some 
notable exceptions. The LimiTrip device does not contain 
any transformers. The function of the transformers has · 

been designed into specia l current sensors. The sensor 
transformers contain two cores each wound with the ap
propriate winding. One core is wound to supply power to op
erate the device and is made with few turns and a small 
cross section core to limit the power under short circuit cur
rent conditions. The other core :s wound with the turns 
.eeded to establish the correct current ratio for the sensor. 

In keeping with past practice the 1 00% rating of the trip de
vice signal current is one ampere. The signal winding is de
signed to work with 0.707 ohm resistive load, and satura
tion is designed for essentially linear operation to 1 2  
amperes. Above about 1 2  amperes the transformer satur
ates to l imit the power dissipation in the sensing resistors of 
the trip device. 

Power Supply Circuit (Figure 1 1  & 12) 

The power winding of the sensor provides short pulses of 
current at each zero crossing of the lo.d current wave. 
These pulses of current charge capecitor C-1 (440 micro
farad) through the rectifier bridges BR-1· through BR-3. Re
sistors R - 1  through R-3 provide loading forthe sensor pow
er winding tei control the 18turatlon of the sensor core. The 
power to operate IC- 1 ,  IC-2 and IC-4 is supplied from C-1 
through resistor R-20 and regulated by ZD-1 to 24 votts. --... (1 1 .6 volts is supplied to IC-3. IC-5, IC-6 and when used IC-7. 
Resistor R-1 9 is a series dropping resistor for this supply. 
The supply is fi ltered by C-3. The voltage is regulated by 
connecting through D-24 to the series connection of ZD-2 
and Z0-3. These two Zeners supply the bias voltages for the 
level sensor circuits and oscillator. A constant current diode 
CLD-1 supplies current to the series Zener so that the bias 
levels are established at a lower l�vel of input current to the 
jevice than is required for circuit operation. 

" voltage divider is made up of R-1 6 and R- 1 7. The junction 
between the two connects to the positive input of one of the 
op-amps in IC-3. The negative input of this op-amp is refer
enced to the 5. 1 volt level of Z0-2. When the voltage of the 
divider exceeds 5. 1 volts the op-amp output is driven posi-

tive. Resistor R-27 and capacitor C- 1 1 provide positive feed
back to cause the op-amp to switch rapidly from one state to 
the other. The output of the op-amp drives the base of tran
sistor Q-1 through resistor R-29 . Q-1 is connected through 
R-70 to the positive power bus. The circuit forms a switch
ing regulator for the positive bus voltage set to approxi
mately 30 volts. 

The pickup level reference voltage is provided by the 6.0 volt 
Zener diode Z0-3 and voltage divider resistor R- 1 8. R - 1 4  
and R- 1 5. The voltage across R- 1 5  i s  used a s  the bias volt· 
age for the long time oscillator circuit while the voltage 
across both R- 1 4  and R- 1 5  is used as the reference for the 
long time pickup circuit. These voltages are 255 and 5 1 0  
millivolts. Since the Zener diode i s  ± 2% tolerance a nd  the 
resistors are all ± 1 percent these voltages are reaSf!nably 
accurate. This provides long time pickup at essentially 5 1 0  
milliamperes of current. The 6.0 volt Zener also directly pro· 
vides the reference voltage to the instantaneous and short 
circuits at 1 2X pickup level. Resistor networks RN-2 and 
RN-3 in conjunction with switches SW-3 and SW-4 form 
voltage dividers for the lower trip settings. 

Signal Input Circuit 
The signal windings of the sensors supply current propor
tional to the current flowing in the ci rcuit breaker. For one 
phase the sensor secondary current flows through resis
tors R-4, R-5. The other two phases use R-6. R-7 and R-8. R· 

9. These are speciat 1 .41 ohm resistors 1 %  toleran�. The 
voltage across the resistors is applied to an op-amp rectifi
er through series resistors R-1  0. R-1 1 or R-1 2. Diodes 0-8 

through 0- 1 3  limit the signal voltage applied to the op-amp 
input. 

Three amplifiers in IC-1 are used as rectifiers. in conjunc
tion with diodes 0-1 4, 0-1 5  and 0-1 6. The diodes are in
cludect in the feec:lbllck of the op-ainps so their forward drGP 
is overcome. The voltage at the cathodes of the diodes ia a 
nearly exact duplicate of the positive portion of the incom· 
ing signal. The ,.ircuit is basally a halfwave rectifter for 
each phese. The phasing of the tensor transformers pro
vides the 4.quivalem of full wave for all but ground current or 
four wire neutral aysterN. IC- 1 operates at the full 24 volt 
supply so that the rectifier signal at its outpUt can exceed 
the level required for 1 2X signals. The input signal uses the 
5. 1 volt supply as the common, so 1 2 times the 1 .  1 25 set
ting requires a minimum output voltage of 1 8.6 volts. The 
output of the rectifier ia applied to a voltage divider RN- 1 
and R- 1 3. Switch SW- 1 selects taps on this divider for high
er pickup current settings for the-device. The voltage tapped 

I 
1 3  
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off is compared to the 510 millivoh reference. The refer
ence is set slightly high sothat the tolerance of the parts will 
not degrade the breaker rating below nominal. 

The voltage set by SW-1 is applied to the input of the fourth 
op-amp in IC-1 through resistor R-21 . Capacitor C-4 is 
charged to the peak of the signal through diode 0-1 7 .  This 
vohage is used as the input of the ladder circuit for the long 
time oscillator. 

1 4  

The same voltage • allo applied to the input of the instan
taneous pickup circuit and the short time pickup circuit 
(both of theM circuhs are in IC-4) ana to the input of the long 
time pickup circuit ln IC·3. Diode D-1 8  and R-21 limits the 
magnitude of the signal applied to tho tadder circuit. This 
prevents the minimum long time curve from being de
creased to a value less than the maximum short time band. 
The signals for the instantaneous and short time circuits 
are picked off ahead of R-2 1 to are not limited. appreciably. 
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As mtt,ntioned .:>reviously, the reference voltage for the long 
time circuit is the 6"10 millivolts across R- 14  and R-1 5. 
When the signal exceeds this value the op-amp output is 
driven in a positive direction charging C-7 through diode D-
23. R-26 controls the resettable delay of the circuit. The 
voltage on C-7 is appl ied to the input of an inverting buffer in 
IC-6. The output of this buffer then goes negative. This sig
nal is connected to the reset input of the long time delay 
counter IC-5. The signal is positive when the long time cir
cuit is not picked up and is removed above long time pickup. 
This al lows the counter to operate. The output of the first 
buffer stage connects to the input of another buffer. The 
output of the second buffer goes positive above long time 
pickup. The second buffer connects to the input of the os
cillator through diode D-3. At current less than pickup this 
prevents the oscillator from operating. 

Instantaneous Pickup 

The signal selected by SW-1 is applied to the positive input 
of an op-amp in IC-4. The reference voltage on the negative 
input is a voltage set by RN-2 and SW-3. When the signal 
exceeds the selected reference voltage the op-amp output 
voltage is driven positive. This output is rectified by D-25 / 

and stored in C-9. The voltage on C-9 is applied to the posi
tive input terminal of another op-amp. Its negative input is 
referenced to the 5 . 1  volt line so when the voltage on C-9 
exceeds 5.1 volts its output voltage is driven high. ThiS volt
age is applied to the common trip signal line through 0-26. 

This line connects to the input of an inverting buffer in IC-6 

that is in turn inverted and used as the base drive for tran
sistor 0-2. The buffers in this case are used to provide high
er current for the base of 0-2. 

Short Time Circuit 

The two additional amplifiers in IC-4 are used as the pickup 
circuit for short time delay tripping. The pickup portion of 
the circuit is the same as previously described for instan
taneous trip, except the second op-amp mge is inverted. 
The output of the second stage is normally positive and goes 
negative at sliort time pickup. This signal is connected to the 
reset input of the short time delay counter IC-7. When the 
reset voltage is removed the counter is allowed to openne. 
The clock input for this counter is a pominuously running 
oscillator made up of two stages of the inverting buffer IC-6. 

R-25. R-28 and capacitor C-8. When the ;eHt voltage is re-

1 6  

moved the counter responds to the oscillator. The appropri
ate counter stage output is selected by switch SW-5 
through diodes D-28, D-29 or 0-30 and applied to the com
mon trip signal l ine. This drives the buffers and output tran
sistor. Two switch poles are used for switching. When both 
switches are open the longest time delay is selected 
through D-30. Resistor R-43 protects the reset input of IC-7 
from the higher level output voltage of IC-4. 

Ladder Circuit and Long Time Oscillator 

This circuit is described in detail in the Static Trip II section 
of this book. The difference between the LimiT rip circuit and 
the other is that there are fewer line segments used to fabri
cate the desire'"' time current curves, and the 5.1 volt sup
ply level is used as part of the voltage divider circuit. The 
longest band for the LimiT rip is equal to the second longest 
band of the Static Trip II devjce. For this reason the inte
grating capacitor of the oscillator is half as large, and some 
of the other circuit elements are adjusted in size to match. 

The desired output stage of the long time delay counter IC-5 
is selected by diodes D-1 9  through D-22 and switch SW-2. 
The last stage in the counter is permanently connected 
through 0-22 so that if al l  the switches ar open the device 
will still operate on the longest time band. 

Sensor Transformers - UmiTrip Device 

The sensors contain two isolated cores per phase. These -
are carefully matched to the breaker current rating and the 
LimiTrip input capability. The sensor rating is derived from-·· · 
the ratio of the signal winding. The signal input for the trip 
device is one ampere for 1 00%  of rating. As an example a 
600 ampere sensor would have 600 turns on the signal 
winding. The LimiT rip device has limited thermal capacity 
so these transformers are designed to saturate at around 
twelve times rated current. For this example 600 turns of 
#22 AWG on a core cross section of .375 by .5 inches is 
used. Larger cores should not be used because short cir
cuits on the breaker could cause damage to the trip device. 

Similarly, for the 600 ampere example power winding is 
1 20 turns #22 AWG on a core of .25 by .5 cross section. The 
sensor also contains a 5 ohm resistor (in addition to the 2.4 
ohm resistor in tbe trip device). The operating voltage of the 
trip device is 30 volts DC rectified. If larger cores are used in 
the power winding the trip device may be damaged at nor- · 

mal operating current. 
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Item Symbol 

1 
2 BR 1 ,  2 & 3 
3 ZD- 1 -
4 ZD-2 
5 ZD-3 
6 CLD-1 
7 D1 
8 02 thru 07 

& 031 
9 IC- 1 .  2. 3. 4 

1 0  IC-5 
1 1  IC-6 
1 2  IC-7 
1 3  RN- 1 
1 4  RN-2 
1 5  RN-3 
1 6  0 & 02 
1 7  R 1 , R2. R3 
1 8  R4 thru R9 
1 9  R 1 0, R 1 1 .  R 1 2  
20 R 1 3  thru R 1 5  
21 R 1 7  
22 R 1 8  
23 R 1 9  
24 R20 
25 R21 
26 R22 
21 R23 

------------------------�----------------��� 

Figure 1 2. LimiTrip Circuit Board Module 

Description 
Circuit Board . • . • • . . • • . . . • . • • . • . . • . . . . . . . . • . .• . • • . • • . . . . .  

Bridge Rectifier . . . . . . • • • • . • . . . . • . . . . • • . . . . . • . • . . . . . • . • .  

Zener Diode, 1 N4749A • . • • . . . . • . • • • • • • • • . . . . . • • . . . . • . • .  

Zerier Diode, 1 N5231 8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Zener Diode, .5M6.0ZS2 . . . . • • • • . • • • • . • • • • • . • • • • • • . • • • • .  

Current Reg, 1 N531 3 . • • • • . • . • • • • • • • • • . • • • • • . • . . • •  
'
, • • • • •  

Diode, TN4ooe • • • • • • • •. • • • • • • • • . • • • • • • • • • • • • • • • . • • • • . . • .  

Diode. 1N457A • . . . . • • • • • • • • . . . . . . . . . . . . • • • . . . • • . . • . . . • •  

c;»p.Amp Quad, MC3403P . • • • • . • • . • . . . . • . . • . . • . • • . . . . . . .  

Coun•r. MC1 4040QBCP . • . • • • . • • • . . • . . . . . • • • • • • . • . . . . .  

Hex Buffer. MC1 4049BCP . . . . . . . • • . . • • . . . . . . • • . . . . • . . . .  

Counter. MC1 4040BCP . . . . . . . • • • • • • . . . • . . . . . . . . . . . . . . . .  

Resistor Net, 8 x 1 K • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • . •  

Resistor Net, 8 x 1 OK • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

Resistor Net. 8 x tOK • • • • • • • • • • • • • • • • • • • . • • • • • • . • • • • • • • •  

Transistor, MJE6043 • • • • • • • . •  � • • • •  : • • • • • • • • • • • • • • • . • • • •  

Resistor, 2.4 ohm, 3W . • • • • . . . • • • • • • • • • • • • • • • • • • • • . • . • • •  

Resistor. 1 .41 ohm, 1 %. 5W . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Resistor, 10K, .25W . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Resistor. 1 K, 1 %, .25W . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 

Resistor 3740 ohm, 1 %, .25W • . • • • • • • • • • • • • • • • • • • • • . • • • •  

Resistor 21 .5K. 1 %, .25W • • • . • • • • • • • • • • • • • • • • • • . .  � . • • • . •  

Resistor 1 K • .  SW . . . • . . . . . . . . . . . . • • . . . . • • . • • . • • . • . . . . • . •  

Resistor 1 80 ohm . .  SW . . . . . . . . • • . . • . . . . • • . . . • • . • . . . . . . .  

Resistor 1 OK • .  25W . . . . . . . . . . . . . • • . . . . . . • . • • . . . . . . . . . . • .  

Resistor 1 0K . .  25W . • • . . • • • . • . . • . • . . . . • . • • . • • • . • . . . . . . . .  

Resistor 33K • .  25W . • • • • • . • • • . • • • • . . . . • . . . • • . • . • • . . . . . . .  

(continued on next page} 

Part Number 

1 8-395-042-001 
1 5- 1 71 -767-003 
1 5-875- 1 55-01 6 
1 5-1 71 -281 -009 
1 5-875-1 55-01 5 
1 5-875-1 55-01 1 
1 5-875-1 55-007 
1 5-875-1 55-01 7 

1 5- 1 71 -282-008 
1 5-1 71 -282-009 
1 5- 1 71 -282-01 0 
1 5- 1 71 -282-009 
1 5-873-1 39-01 8 
1 5-873-1 39-01 9 
1 5-873- 1 39-01 9 

. 1 5-875-075-01 6  
1 5-873-1 39-01 3 
1 5-873-1 39-014 
1 5-1 71 -279-056 
1 5-873-139-01 5 
1 5-873-1 39-01 6 
1 5-875-1 39-01 7 
00-875-397-007 
00-875-397-005 
1 5- 1 71 -279-056 
1 5- 1 71 -279-056 
1 5-1 71 -279-062 
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' Item 

28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51  
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
n 
78 
79 
80 
8 1  
82 
83 
84 
85 
86 
81 
88 
89 

Symbol _ 

R24 
R25 
R26 
R27 
R28 
R29 
R30 
R3 1 , R44 
R32 
R33 
R34 
R35 
R36 
R37 
R38 
R39 
R40 
R41 
R42 
RN-1 
R43 .-
DB thru D 1 3  
D 14  thru D 1 8  
D1 9 thru D22 
D23. D24 
D25. D26 
D27 thru D30 
SW-1 
SW-2 
SW-3 
SW-4 
SW-5 
C1 
C2 
C3 
C4 
C5 
C6 
C7 
C8 
C9 
C10  
R70 
C70 

C1 1 
R 1 6  
C1 2 

Description 

Resistor 33K, .25W • • • . • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • .  

Resistor 470K, .25W . • • • • • • • • • • • • • • • • • • • . • • • • • • • • • . . . . .  

Resistor 470K, .25W . . . • . . • . . • • . . • • • • • • • • • • • • • • • • • • . . . .  

Resistor 68K, 1 0%, .25W . • . . • • . • • . • . . • . . • • • . • • • . . • • • . • . 

Resistor 1 50K, 5% . .25W . • • • . • . . . • . • • . . . • • • • . • . • . . • • . . .  

Resistor 2.2K. .25W . • • • . • • • • • • • . • • . • • • • • • • • . • . • • • • . • . • •  

Resistor 2·.2K • •  25W . • • • • • • • • • • • . • • • • • • • • • • • • . • • • • • • . • • .  

Resistor, 4.7K, 5%, .25W . • • • • • . • • . . • • • • • . • • • • • • . • • • . . • .  

Resistor, 4.7K, 5%, .25W • . • • • . • • . • • • • • • • • • • • • • • • • • • . . • .  

Resistor, 8.2K, 5%, .25W • • . • • • • • • • • • • • • •  : � • • • • • • • • • . • • . 

Resistor, 8.2K, 5%, .25W • • • • • • • • •  : • • • • • • • • • • • • • • • • • • • • .  

Resistor, 43K. 5%, .25W . . • • • • • • • . • • . • • • • • • • • . . • . . . . • • . •  

Resistor, 300K, 5%, .25W • . • • • • • • • • • • • • • . • • • • • • • • • • • • . • •  

Resistor, 240K, 5%, .25W . • • • • • • • • • • • • • • • • • . • • . • • • • • • • • .  

Resistor, 91  K. 5%, .25W • • • • • • • • • • • • • • • • • • • • • • • • • . . . • • • • 

Resistor. 30K. 5%, .25W • • • • • • • • • • • • . • . • • • • • • • • • . . • • • . . .  

Resistor, 8.2K. 5%, .25W • • • • • • • • • • • • • • • • • . • • • • • • • . • • • • •  

Resistor. 220K, .25W • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • .  

Resistor. 220K, .25W • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • .  

Potentiometer, 20K, Cement 1 Tum • • . • • • • • • • • • • • • • . • . • •  

Resistor, 1 OK. .25W . • . • • • • • • • . • . • . • • • • • • • • • • • • • • • • • • • . .  

J;>iode . . . . • • . . • • . . . • • . • • • . • • . • • • • • • . • • • • • • • • . . .  • • • · · • • · · 

Diode • . • . . . . . . • • • • . • • • • • . • • • • . • • • • • • • • • • • • • • .  · . • . . . . . • . .  

Diode • . . . . • . . • . . • • • • • • • • . • • • • • • • • • . • • • • • • • • • • • • • • • . . . . • 

Diode . . • . . . . . • • . . . • • . • . • • • . • • • • • • • • . • • • • . • • • • • . • . • . . • • • 

Diode . • • . • . . . . • . . • . • • • • • • • • • • • . • • • • • • • • • • • . • • •  • • • • • • • • · 

Diode . • • . • . . . . • . . • • • • • • • • • • • • • . • • • • • . • . • • • • • • • • • • • • • . • . 

Switch, 5P . • • . . • • • • • • . • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • .  

Switch. 3P • . • • • • • • • • . . • • • • • • • . • . • • • • • • • • • • • • . • • • • • • . • • .  

Switch. 3P . • • . • • • • . • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • . . • •  : 
Switch, 3P • • • • • • . . • • • . • • • • . • • • • • • . • • • • • • • • • • • . . • . . • • • . •  

Switch, 2P • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • . • •  

Capacitor. 440 ,Ad • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • .  

Capacitor, 33 pfd • • . • • . . • • • . • • • . • • • • • . • • • • . . . • • • • . . • • . • .  

Capacitor. 4. 7 p,fd • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

Capacitor, 33 JJfd • • • • • • • • . • • • • • • • • • • • • • • . • • • • • • • • • • . . • • .  

Capacitor, 0.1 pfd, Mylar • • • • • • • • • • • • • • . • • • • • • • • • • • • • . . . •  

Capacitor. 4 70 pf • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

Capacitor, 0. 1 2  JJfd, Tent. • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • .  

Capacitor. 4 70 pf • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

Capacitor, 0. 1 2  JJfd, Tant. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Capacitor, 0.1 2 JJfd, Tam. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Resistor. 5 ohm, 1 C1li • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

Capacitor • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • .  · 

Terminal • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  : • • . • • • • • • • 

screw •. Rd. hd .• #6-32 x .s "' . . . .  · . . . . . . . . . . . . . . . . . . . . . . .  . 

Nut, H8Jt. #6-32 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Torque. Washer. #6 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • .  

Heatsink • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

Capacitor, 4 70 pf • • • • •  � • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

Resistor, 788 ohm, 1 %  • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . •  

Capacitor, • 1 2  /Afd, T ant • • • • • • • •  1 • • • • • • • • • • • • • • • • • • • • • • •  

Wire. #20 Awg., Yellow • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

Wire, #20 Awg .• Yellow • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

. Wire, #20 Awg., Yellow • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • .• • 

Wire, #20 Awg., Orang�t • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

Wire. #20 Awg •• Green • . . • . • • • • • • • • • • • . • . . • • • • • • . • . • . • •  

Wire, #20 Awg .• Blue • • • • • • • . • • • • • • . • . • • . • • . . . • • . • . . . • . .  

Wire, #20 Awg., Green • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

Wire, #20 Awg., Blue • • • • • • • • • • • • • • • • • . • • . • • • • • • • . • . . . • • 

Wire, #20 Awg., Green . . . • . . • . . . . • . . . . . . . . . . . . . . • . . . . . •  

Wire. #20 Awg., Blue • • • • . • • • • • • • • • • • • • • • • • • • • • •  : • • . . • • . 

(continued on next page) 

Part Numa..r 

1 5- 1 71 -279-062 
1 5-1 71 • 279-076 
1 5-1 71 -279-076 
1 5-1 71 -279-066 
1 5- 1 71 -280-1 25 
1 5- 17 1 -279-048 
1 5-1 7� -279-048 
1 5- 1 71 -280-089 
1 5-1 71 -280-089 
1 5-1 71 -280-095 
1 5- 1 71 -280-095 
1 5-1 71 -280-1 1 2 
1 5-1 71 -280- 1 32 
1 5-1 71 -280-1 30 
1 5-1 71 -280-1 20 
1 5-1 71 -280-1 08 
1 5-1 71 -280-095 
1 5- 1 71 -279-072 
1 5-1 71 -279-072 
1 5-1 71 -031 -004 
1 5- 171 -279-056 
1 5-875-1 55-01 7 
1 5-875-1 5�·01 7 
1 5-875-1 55-017 
1 5-875- 1 55-0 1 7  
1 5-875-1 55-01 7 
1 5-875-1 55-017  
1 5- 17 1 -766-005 
1 5- 1 71 -766-003 
1 5-1 71 -766-003 
1 5-1 71 -766-003 
1 5-1 71 -766-002 
1 5- 1 71 -278-007 
1 5-875-347-01 1 
1 5- 1 7 1 -029-01 8 
1 5-875-347-01 1 
1 5- 1 7 1 -029-01 1 
1 5- 1 71 -029-020 
1 5-1 71  :.()29-01 9 
1 5- 1 71 -029-020 
1 5-1 71 -029-01 9  
1 5-1 71 -029-01 9 
00-873-1 39-801 
, 5-1 71 -029-021 
co-as 1 -062-023 
00-6 1 5-471 - 1 24 
00-631 - 109-106 
1 5- 1 7 1 -065-003 
1 8-657-898-229 
1 5-1 71 -029-020 
1 5-873-1 39-023 

- 1 5-1 71 -029-01 9 
1 5· 171-786-004 
1 5-1 71 -786-004 
1 5-171 -788-004 
1 5-171 -788-003 
1 5-1 71-786-005 
1 5-1 71 -786-006 
1 5- 171 -788-006 
1 5-, 71 -786-006 
1 5- 171 .786-005 
1 5- , 71 .786-006 
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90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
R46 
R45 

Symbol. Description 

Wire, #20 Awg., Brown . . . . . • . . . . • • • . . . • • • • • . • • • • • • • . . . •  

Wire, #20 Awg., Red . . . . . . . • . . . • . • . . . • • . . . • • . • . • • . . • . • •  

Wire, #20 Awg., Black . . . . . . . . . . • . • • • • • . • • . . • • . . • . • . . . . .  

Wire, #20 Awg . .  Red . . . . . . . • . . . . . . . . . . . . . . . . • . • . . . . . . . .  

Circuit Soard Assembly, Pix . . . . . . . • . . • . . . . . • • . • • • . • • . • • .  

Schematic Diagram, L Tl • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

Schematic Diagram. L TS • . • . • • . • . • .• . . . • • • • • • • • • • • • • • • . • .  

Schematic Diagram, L TSI . : • • . . • . . . . • • . • •.• . • • • • • • • • • . • . •  

Resistor, 470 ohm, .25W . . . . . . • . • . • • • • • • . • • • • • • • • . • • • • .  

Resistor. 22 Meg .• . 25W . . . . . • • . . • . . • • • • . • • . • . • • • • • • • . • .  

UmfTrip Sensor Ratings (Figure 1 3) 

Continuou. Signal Winding Power Winding Power Winding 
Current Number of Turns Number of Turns Series Resistor 

40-80 80 140 5 

1 00-200 200 1 20 5 

200-400 400 1 20 . 5 

300-600 600 1 20 5 

400-800 800 1 20 5 

1 00-200 200 1 10 5 

200-400 400 1 10 5 

400-800 800 1 10 5 

800-1 600 1 600 1 1 ()  5 

1000-2000 2000 1 35 2.4 

1 500-3000 � 1 25 2.4 

1 600-3200 3200 1 25 2.4 

2000-4000 4000 1 25 2.4 

Figure 13. UmiTrlp Sensor RMJngs 

Part Number 

1 5-1 7 1 -786-001 
1 5-1 71 -786-002 
1 5-1 71 -786-01 0 
1 5-1 71 -786-002 

1 8-396-441 -401 
1 8-396-223-401 
1 8-396-223-402 
1 8-396-223-403 
1 5-1 71 -279-040 
1 5- 1 71 -279-096 

Breaker 
Type 

LA600A/LA800A 

LA600A/LA800A 

LA600A/LA800A 

LA600A/LA800A 

LA600A/LA800A 

LA1 600A 

LA1600A 

LA1600A 

LA1 600A 

LA3000AILA3200A 

LA3000A/LA3200A 

LA3000A/LA3200A 

LA4000A/LA40008 

1 9  www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 




