
Westinghouse I.L. 41-10&.1A 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 

TYPE C0-4 STEP-TIME OVERCURRENT RELAY 
FOR CLASS IE APPLICATIONS 

CAUTION: Before putting protective relays into 
service, remove all blocking which may have been 
inserted for the purpose of securing the parts dur­
ing shipment. Make sure that all moving parts 
operate freely. Inspect the contacts to see that 
they are clean and close properly. Operate the 
relay to check the settings and electrical connec­
tions. 

APPLICATION 

These relays have been specially designed and 
tested to establish their suitability for Class IE 
applications. Materials have been selected and 
tested to insure that the relays will perform their 
intended function for their design life when 
operated in a normal environment as defined by 
ANSI standard C37.90-1971, when exposed to 
radiation levels up to 104 rads, and when subjected 
to seismic events producing a Shock Response 
Spectrum within the limits of the relay rating. 

0 With the synchronous timer (T) set for not 
less than 70 cycles, the type· C0-4 relay has a 
seismic Zero Period Acceleration (ZPA) rating 
greater than 5.7 g as defined in IEEE standard 
C37 .98 for broad-band multifrequency fragility 
testing. 

"Class IE" is the safety classification of the 
electric equipment and systems in nuclear power 
generating stations that are essential to emergency 
shutdown of the reactor, containment isolation, 
cooling of the reactor, and heat removal from the 
containment and reactor, or otherwise are essen­
tial in preventing significant release of radioactive 
material to the environment. 

The type C0-4 relay is used in applications 
that require a step-type current vs time 

characteristics. A typical application is as an over­
current relay that is to coordinate with 
Westinghouse type OS circuit breaker or circuit 
breaker with similar tripping characteristics. 

CONSTRUCTION AND OPERATION 

The type C0-4 relay consists of an overcurrent 
unit (C0-5), an indicating contactor switch (ICS), 
an indicating instantaneous trip (liT) mounted on 
the left hand pedestal, and a timer (T) which is ac­
tivated by a current operated instantaneous trip 
(IT). 

Electromagnet 

The electromagnet of the overcurrent unit has 
a main tapped coil located on the center leg of an 
"E" type laminated structure that produces a flux 
which divides and returns through the outer legs. 
A shading coil causes the flux through the left leg 
to lag the main pole flux. The out-of-phase fluxes 
thus produced in the air gap cause a contact clos­
ing torque. 

Indicating Contactor Switch Unit (ICS) 

The de indicating contactor switch is a small 
clapper type device. A magnetic armature, to 
which leaf-spring mounted contacts are attached, 
is attached to the magnetic core upon energizing 
of the switch. When the switch closes the moving 
contacts bridge two stationary contacts, com­
pleting the trip circuit. Also during this operation 
two fingers on the armature deflect a spring 
located on the front of the switch, which allows the 
operation indicator target to drop. 

The front spring, in addition to holding the 
target, provides restraint for the armature and 
thus controls the pickup value of the switch. 

A II possible contingencies which may arise during installation, operation, or
_ 

mainte�ance, and all 
details and variations of this equipment do not purport to be covered by these mstructwns. If further 
inf(m,wtion is desired by purchaser regarding his particular installation, operation or maintenance of 
hfs equipment. the local Westinghouse Electric Corporation representative should be contacted. 

SUPERSEDES I.L. 41-106.1, dated December 1977 
0 Changed since previous Issue. EFFECTIVE SEPTEMBER 1979 www . 

El
ec

tric
alP

ar
tM

an
ua

ls 
. c

om
 



Indicating Instantaneous Trip Unit (liT) 

The instantaneous trip unit is a small ac 
operated clapper type device. A magnetic ar­
mature, to which leaf-spring mounted contacts are 
attached, is attracted to the magnetic core upon 
energization of the switch. When the switch closes, 
the moving contacts bridge two stationary con­
tacts completing the trip circuit. Also, during the 
operation, two fingers on the armature deflect a 
spring located on the front of the switch which 
allows the operation indicator target to drop. 

A core screw accessible from the top of the 
switch and taps on the coil provides the adjustable 
pickup range. 

Synchronous Timer (T) 

The timer is a small synchronous motor which 
operates from the current circuit through a 
saturating transformer, and drives a moving con­
tact arm through a gear train. The contact on the 
moving arm is a cylindrical silver sleeve, loosely 
fitted on the moving arm. In making contact, this 
sleeve strikes two vertically projecting stationary 
butt contacts to bridge the gap between them. The 
loose fit of the sleeve permits a positive alignment 
in bridging these contacts, and, therefore, correct 
contact action is not greatly dependent on their 
adjustment. The stationary contacts are mounted 
on a molded insulating block which is adjustable 
around a semicircular calibrated guide. The max­
imum time setting of the timer is three seconds. 

The synchronous motor has a floating rotor 
which is in mesh with the gear train only when 
energized. The rotor falls out instantly when the 
motor is deenergized, allowing a spring to reset 
the moving arm. 

Instantaneous Trip Unit (IT) 

The instantaneous Trip unit is a small ac 
operated clapper type device. A magnetic ar­
mature, to which leaf-spring mounted contacts are 
attached, is attracted to the magnetic core upon 
energization of the switch. When the switch closes, 
the moving contacts bridge two stationary con­
tacts completing the timer circuit. 

A core screw accessible from the top of the 
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switch and taps on the coil provides the adjustable 
pickup range. 

The IT contacts are connected in series with 
the timer motor to allow an adjustable time delay 
after the IT picks up. 

CHARACTERISTICS 

The typical current ranges of the unit of the 
type C0-4 relay are as follows: 

C0-5 Long time overcurrent unit 4 to 12 
amperes with taps at 4-5-6-7-8-10 and 12 amperes. 
The tap value is the minimum current required to 
just close the relay contacts. 

liT instantaneous unit has an adjustable range 
of 6 to 144 Amperes. 

The IT instantaneous unit has an adjustable 
range of 6 to 144 amperes. However, the useable 
range of the device is 10 to I 00 amperes. This 
range restriction is due to the timer (T) which is 
activated by the IT device. The range of the timer 
IS 10 to 100 amperes and 0.5 to 3 seconds. 

The typical operating curves of the C0-5 unit 
are shown by Fig. 2. The time dial indicates star­
ting position of the moving contact over a 270° 
range. Indexes from I (minimum time) to II 
(maximum time). 

The typical band curves of the overall 
operating characteristic of the type C0-4 relay are 
shown by figure 3. 

Trip Circuit 

All tripping contacts are connected in parallel 
which allows tripping by the C0-5 long time unit, 
IT plus time delay or liT instantaneously, depen­
ding on the relative unit settings and current 
magnitude. 

The main contacts will safely close 30 amperes 
at 250 volts de and the seal-in contacts of the in­
dicating contactor switch will safely carry this 
current long enough to trip a circuit breaker. 

The indicating instantaneous trip contacts will 
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safely close 30 amperes at 250 volts de, and will 
carry this current long enough to trip a breaker. 

Trip Circuit Constants 

Indicating Contactor Switch Coli 

Ampere Pickup Ohms de Resistance 

0.2 8.5 

1.0 0.37 

2.0 0.10 

SETTINGS 

The settings are made to obtain an operating 
characteristic similar to that indicated by the ex­
ample curve of Fig. 3. 

CO Unit 

The overcurrent unit settings can be defined 
either by tap setting and time dial position or by 
tap setting and a specific time of operation at 
some current multiple of the tap setting (e.g. 4 tap 
setting, 2 time dial position or 4 tap setting, 6.0 
seconds at 4 times tap value current). 

To provide selective circuit breaker operation, 
a minimum coordinating time of 0.3 seconds plus 
circuit breaker time is recommended between the 
relay being set and the relays with which coordina­
tion is to be effected. 

The connector screw on the terminal plate 
above the time dial makes connections to various 
turns on the operating coil. By placing this screw 
in the various terminal plate holes, the relay will 
respond to multiples of tap value currents in ac­
cordance with the varous typical time-current 
curves. 

CAUTION: Since the tap block connector screw 
carries operating current, be sure that the screw is 
turned tight. 

In order to avoid opening current transformer 
circuits when changing taps under load, the relay 
must be first removed from the case. Chassis 
operating shorting switches on the case will short 
the secondary of the current transformer. The taps 
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should then be changed with the relay outside of 
the case and then re-inserted into the case. 

Instantaneous Recloslng 

The factory adjustment of the CO unit contact 
provides a contact follow. When instantaneous 
circuit breaker reclosing will be initiated upon the 
closure of the CO contact, this contact follow 
must be eliminated by loosening the stationary 
contact mounting screw, removing the contact 
plate and then replacing the plate with the bent 
end resting against the contact spring. With this 
change and the contact mounting screw tightened, 
the stationary contact will rest solidly against its 
backstop. 

Indicating Contactor Switch (ICS) 

There are no settings to make on the indicating 
contactor switch (ICS) 

INDICATING INSTANTANEOUS TRIP (liT) 

The proper tap must be selected and the core 
screw must be adjusted to the value of pick-up 
current desired. 

The nameplate data will furnish the actual 
current range that may be obtained from the liT 
unit. It is recommended that the liT be set on the 
higher tap where there is a choice of tap settings. 
For example, for a 20 ampere setting use the 20 to 
50 tap rather that the 6 to 20 tap. 

INSTANTANEOUS TRIP UNIT (IT) 

The proper tap must be selected and the core 
screw must be adjusted to the value of pick-up 
current desired. 

The nameplate data will furnish the actual 
current range that may be obtained from the IT 
unit. It is recommended where there is a choice of 
tap settings that the IT unit be set on the higher 
tap setting. For example, for a 20 ampere setting 
use the 20 to 50 tap rather than the 6 to 20 tap. 

Synchronous Timer {T) 

The operating time of the timer is controlled 
by a molded insulating block, on which the 
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stationary contacts are mounted, which is ad­
justable around a semi-circular calibrated guide. 
The maximum time setting of the timer is three 

seconds (180 cycles) and the minimum time 

0 setting of the timer is 0.5 seconds (30) cycles. Its 
setting should be 70 cycles or more to achieve a 
seismic fragility greater than 5.7 g ZPA. 

INSTALLATION 

The relays should be mounted on switchboard 
panels or their equivalent in a location free from 
dirt, moisture, excessive vibration and heat. 
Mount the relay vertically by means of the four 
mounting holes on the flange for the semi-flush 
type FT case. The mounting screws may be utiliz­
ed for grounding the relay. External toothed 
washers are provided for use in the locations 
shown on the outline and drilling plan to facilitate 
making a good electrical connection between the 
relay case, its mounting screws and the relay pan­
el. Ground Wires are affixed to the mounting 
screws as required for poorly grounded or in­
sulating panels. Other electrical connections may 
be made directly to the terminals by means of 
screws for steel panel mounting. 

For detail information on the FT case refer to 
I.L. 41-076 for semi-flush mounting. 

ADJUSTMENTS AND MAINTENANCE 

The proper adjustments to insure correct 
operation of this relay have been made at the fac­
tory. Upon receipt of the relay no customer ad­
justments, other than those covered under 
"SETTINGS" should be required. 

Acceptance Check 

The following check is recommended to insure 
that the relay is in proper working order: 

CO UNIT 

l .  Contact - The index mark on the move­
ment frame will coincide with the "0" mark on 
the time dial when the stationary contact has mov­
ed through approximately one-half of its normal 
deflection. Therefore, with the stationary contact 
resting against the backstop, the index mark is 
offset to the right of the "0" mark by ap­
proximately .020". The placement of the various 
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time dial positions in line with the index mark will 
give operating times as shown on the respective 
time-current curves. 

2. Minimum Trip Current - Set the time dial 
to position 6. Alternately apply tap value current 
plus 3% and tap value current minus 3%. The 
moving contact should leave the backstop at tap 
value current plus 3% and should return to the 
backstop at tap value current minus 3%. 

3. Time Curve - Table I shows the time curve 
calibration points. With the time dial set to the in­
dicated position, apply the currents specified by 
Table I and measure the operating time of the 
relay. The operating times should equal those of 
Table I plus or minus 5 percent. 

Indicating Instantaneous Trip (liT) - The 
core screw which is adjustable from the top of the 
trip unit and the tap located on the top of the liT 
determines the pickup value. The trip unit has a 
nominal ratio of adjustment of 1 to 24. 

Apply sufficient current to operate the liT. 
The operation indicator target should drop freely. 

Indicating Contactor Switch (IC:S) - Close 
the main relay contacts and pass sufficient de 
current through the trip circuit to close the con­
tacts of the ICS. This value of current should not 
be greater than the particular ICS nameplate 
rating. The indicator target should drop freely. 

Repeat above except pass 85% of ICS 
nameplate rating current. Contacts should not 
pickup and target should not drop. 

Instantaneous Trip Unit (IT) - The core 
screw which is adjustable from the top of the trip 
unit and the tap located on the side of the IT deter­
mines the pickup value. The unit has a nominal 
ratio of adjustment of 1 to 24 but its range Is 
limited from 10 amperes to 100 amperes. 

Apply sufficient current to operate the IT. 

Synchronous Timer (T) 

When checking the synchronous timer, com­
plete the transformer circuit by a jumper around 
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the contacts of the IT unit. Test the motor at 10 
amperes (or the current indicated by the minimum 
possible setting of the IT unit) through the current 
circuit which includes the auxiliary transformer 
primary. This is the minimum current at which the 
timer will run synchronism. 

ROUTINE MAINTENANCE 

All relays should be inspected and checked 
once a year or at other time intervals as dictated 
by experience to assure proper operations. 
Generally a visual inspection should call attention 
to any noticeable changes. A minimum suggested 
check on the relay system is to close the contacts 
manually to assure that the breaker trips and the 
target drops. Then release the contacts and 
observe that the reset is smooth and positive. 

If an additional time check is desired, pass test 
current through the relay check the time of opera­
tion. It is preferable to make this at several times 
pick-up current at an expected operating point for 
the particular application. 

All contacts should be periodically cleaned. A 
contact burnisher #l82A836H01 is recommended 
for this purpose. The use of abrasive material for 
cleaning contacts is not recommended, because of 
the danger of embedding small particles in the 
face of the soft silver and thus impairing the con­
tact. 

CALIBRATION 

Use the following procedure for calibrating the 
relay if the relay has been taken apart for repairs 
or the adjustments disturbed. This procedure 
should not be used until it is apparent that the 
relay is not in proper working order. (See " Accep­
tance Check"). 

Note: A spring shield covers the reset spring on 
the CO unit. To remove the spring shield, requires 
that the damping magnet be removed first. The 
screw connection holding the lead to the moving 
contact should be removed next. The second screw 
holding the moving contact assembly should then 
be loosen not removed. (Caution: This screw ter­
minates into a nut held captive beneath the mold­
ed block. If the screw is removed, difficulty will be 
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experience in the re-assembly of the moving con­
tact assembly) Slide the spring shield outward and 
remove from relay. Tighten the screw holding the 
moving contact assembly to the molded block. 

CO UNIT 

I. Contacts - The index mark on the move­
ment frame will coincide with the "0" mark on 
the time dial when the stationary contact has mov­
ed through approximately one-half of its normal 
deflection. Therefore, with the stationary contact 
resting against the backstop, the index mark is 
offset to the right of the "0" mark by ap­
proximately .020". The placement of the various 
time dial positions in line with the index mark will 
give operating times as shown on the respective 
time-current curves. 

2. Minimum Trip Current - The adjustment of 
the spring tension in setting the minimum trip 
current value of the relay is most conveniently 
made with the damping magnet removed. 

With the time dial set on "0", wind up the 
spiral spring by means of the spring adjuster until 
approximately 6-3 j 4 convolutions show. 

The spiral can be adjusted with the spring 
shield in place as follows. One slot of the spring 
adjuster will be available for a screwdriver in 
one window of the front barrier of the spring 
shield. By adjusting this slot until a barrier of the 
spring shield prevents further adjustment, a se­
cond slot of the spring adjuster will appear in the 
window on the other side of the spring shield 
barrier. Adjusting the second slot in a similar 
manner will reveal a third slot in the opposite win­
dow of the spring shield. 

Set the relay on the minimum tap setting, the 
time dial to position 6. 

Adjust the control spring tension so that the 
moving contact will leave the backstop at tap 
value current + 1.0% and will return to the 
backstop at tap value current -1.0%. 

3. Time Curve Calibration - Install the per­
manent magnet. 
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Apply the indicated current per Table I for 
permanent magnet adjustment and measure the 
operating time. Adjust the permanent magnet 
keeper until the operating time corresponds to the 
value of Table I. 

Apply the indicated current per Table I for the 
electromagnet plug adjustment and measure the 
operating time. Adjust the proper plug until the 
operating time corresponds to the value in Table I. 
(Withdrawing the left-hand plug, front view, in­
creases the operating time and withdrawing the 
right-hand plug, front view, decreases the 
operating time.) In adjusting the plugs, one plug 
should be screwed in completely and the other 
plug run in or out until the proper operating time 
has been obtained. 

Recheck the permanent magnet adjustment. If 
the operating time for this calibration point has 
changed, readjust the permanent magnet and then 
recheck the plug adjustment. 

Indicating Contactor Switch (ICS) -

Initially adjust unit on the pedestal so that ar­
mature fingers do not touch the yoke in the reset 
position. (Viewed from top of switch between 
cover and frame). This can be done by loosening 
the mounting screw in the molded pedestal and 
moving the ICS in the downward position. 

a. Contact Wipe - Adjust the stationary contact 
so that both stationary contacts make with the 
moving contacts simultaneously and wipe 
I 164" to 3164" when the armature is against 
the core. 

b. Target - Manually raise the moving contacts 
and check to see that the target drops at the 
same time as the contacts make or I I 16" 
ahead. The cover may be removed and the tab 
holding the target reformed slightly if 
necessary. However, care should be exercised 
so that the target will not drop with a slight jar. 

If the pickup is low, the front cover must be 
removed and the leaf spring bent outward equally. 

Indicating Instantaneous Trip (liT) -

Initially adjust unit on the pedestal so that ar­
mature fingers do not touch the yoke in the reset 
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position. (Viewed from top of switch between 
cover and frame.) This can be done by loosening 
the mounting screw in the molded pedestal and 
moving the liT in the downward position. 

a. Contact wipe - Adjust the stationary contacts 
so that both stationary contacts make with the 
moving contacts simultaneously and wipe 
I I 64" to 3 I 64" when the armature is against 
the core. This can be accomplished by inserting 
a .0125 thickness gauge between the armature 
and core and adjusting the stationary contacts 
until they just touch the moving contacts. 

b. Target. - Manually raise the moving contacts 
and check to see that the target drops at the 
same time as the contacts make. The cover 
may be removed and the tab holding the target 
reformed slightly if necessary. However, care 
should be exercised so that the target will not 
drop with a slight jar. 

c. Pickup - Place tap screw in the 6 to 20 tap and 
turn the core screw all the way in. Contacts 
should pickup less than 6.0 amps, but not lower 
than 5.1 amperes. If pickup is above this range 
it may be reduced by using a tweezer or similar 
tool and squeezing each leaf spring ap­
proximately equal by applying the tweezer 
between the leaf spring and the front surface of 
the cover at the bottom of the lower window. If 
the pickup is below this range it may be in­
creased by removing the front cover and ben­
ding the leaf springs outward equally. An ap­
proximate adjustment would be where the end 
of the leaf spring is in line with the edge of the 
molded cover. 

The desired pickup is obtained by setting the 
tap screw in the proper range and adjusting the 
core screw. 

Instantaneous Trip (IT) - Initially adjust 
unit on the pedestal so that armature fingers do 
not touch the yoke in the reset position. (Viewed 
from top of switch between cover and frame). This 
can be done by loosening the mounting screw in 
the molded pedestal and moving the IT in the 
downward position. 

a. Contact Wipe - Adjust the stationary contacts 
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so that both stationary contacts make with the 
moving contacts simultaneously and wipe 
I /64" when the armature is against the core. 

This can be accomplished by inserting a .0125 
thickness gauge between the armature and core 
and adjusting the stationary contacts until they 
just touch the moving contacts. 

b. Pickup - Place tap screw in the 6 to 20 tap and 
turn the core screw all the way in. Contacts 
should pickup less than 6.0 amp. but not lower 
than 5.1 amperes. If pickup is above this range 
it may be reduced by using a tweezer or similar 
tool and squeezing each leaf spring ap­
proximately equal by applying the tweezer 
between the leaf spring and the front surface of 
the cover at the bottom of the lower window. If 
the pickup is below this range it may be in­
creased by removing the front cover and ben­
ding the leaf springs outward equally. An ap­
proximate adjustment would be where the end 
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of the leaf spring is in line with the edge of the 
molded cover. 

The desired pickup is obtained by setting the 
tap screw in the proper range and adjusting the 
core screw. 

Synchronous Timer (T) 

Complete the transformer circuit by a jumper 
around the contacts of the IT unit. Energize the 
timer transformer primary with 10 amperes and 
note the time of operation of the timer with a 
setting of 150 cycles. The operating time should 
be within ±5% of indicated value. 

RENEWAL PARTS 

Repair work can be done most satisfactorily 
at the factory. However, interchangeable parts 
can be furnished to the customers who are equipped 
for doing repair work. When ordering parts, 
always give, the complete nameplate data. 

TABLE I 

TIME 

DIAL 

POSITION 

6 

TIME CURVE CALIBRATION DATA- 60 HERTZ 

PERMANENT MAGNET ADJUSTMENT ELECTROMAGNET PLUGS 

CURRENT 

{MULTIPLES OF 

TAP VALUE) 

OPERATING 

TIME 

SECONDS 

CURRENT 

{MULTIPLES OF 

TAP VALUE) 

2 37.8 10 

ENERGY REQUIREMENTS 

Timer 

The burden of the timer and auxiliary trans­
former at 5 amperes 60 Hertz is as follows: 

IT contact open 
IT contact close 

0.7 VA at 80° lag. 
0.6 VA at 65° lag. 

OPERATING 

TIME 

SECONDS 

14.3 
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ADJUSTMENTS FOR 
SETTING IT 

1. TRIP BLOCK 
2. CORE SCREW 

INSTANTANEOUS 
TRIP (IT) 

ADJUSTMENTS FOR 
SETTING liT 

1. TRIP BLOCK 
2. CORE SCREW 

INDICATING 
INSTANTANEOUS 
TRIP (liT) 

8 

SPRING 
GUARD 

() C0-4 RELAY - CLASS lE APPLICATIONS 

TIMER (T) 

INDICATING 
CONTACTOR 
SWITCH (ICS) 
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I.L. 41·106.1A 

INSTANTANEOUS TRIP UNIT (liT) AND INSTANTANEOUS TRIP (IT) MEASURED SEPARATELY. 

BURDEN 
RANGES 

TYPE AVAILABLE TAP MINIMUM AT PICKUP OHMS CONT. 1 SECOND 
OF WITH CORE SETTING PICKUP 3TIMES 10TIMES 20TIMES RATING RATING 

UNIT ADJUSTMENl R XL z PICKUP PICKUP PICKUP AMPS AMPS 

6-20 6-20 6 . 144 . 108 . 180 . 180 . 180 . 180 6 100 
6-144 20-50 20-50 20 .023 .0 12 .026 .026 .026 .026 13 230 

50-144 50-144 50 .009 .002 .009 .009 .009 .009 20 370 

C0-5 LONG TIME UNIT 

VOLT AMPERES** 

CONTINUOUS ONE SECOND POWER AT AT 3 TIMES AT 10 TIMES AT 20 TIMES 

AMPERE RATING RATING* FACTOR TAP VALUE TAP VALUE TAP VALUE TAP VALUE 

RANGE TAP (AMPERES) (AMPERES) ANGLE II CURRENT CURRENT CURRENT CURRENT 

(4 16 460 65 4.00 22.4 126 376 
(5 18.8 460 63 4. 15 23.7 143 450 
(6 19.3 460 6 1  4.32 25.3 162 53 1 

4/ 12 (7 20.8 460 59 4.35 26.4 183 6 1 1  
(8 22.5 460 56 4.40 27.8 204 699 
( 10 25 460 53 4.60 30. 1 247 880 
( 12 28 460 47 4.92 35.6 288 1056 

* Thermal capacities for short times other than one second may be calculated on the basis of time being inversely proportional 

square of the current. 

() Degrees current lags voltage at tap value current. 

** Voltages taken with high resistance voltmeter. not less than 2000 ohms per volt. 

IHDICATIHG 
COHTACTOR 
SWITCH -----f•-1 ( LOWER Rl GHT) 

IMDUCTI ON 
OYERCURREHT UH IT�--+---

AUXILIARY 
TR AN SFOR1�ER 

IIIOICATIHG 
INSTAATAHEOUS TRIP 
(LOWER LEFT) 

11>·-t-f-=-:...r-!tT INSTAHTAN£0US TRIP 
t..= (UPPER LEFT) 

+---+----t-CHASSI S OPERATED 
SHORT! H G SWITCH 

R£0 rlAHDLE 

TEST SWITCH 

'-t----t-CURREHT TEST JACK 

TERMIHAL 

FRONT VIEV Sub. 1 

(3518A28) 

Fig. 1. Internal Schematic of the Type C0-4 Relay in the Type FT21 Case. 
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140r-�-.-.�-rrTTTTIIM�niTIT�nTITITirr�mr--�-r�---------------� 
�l--1f-+--t--+--+-f--+f---+f--t_4_ +++-+-H+l 1T rftt; iT�t �� :::� :���m : i : : : : � TY f I CAL T I ME CURVES 

en 0 z 0 u 1&.1 II) 

- j· ifrr ·1<� ,, . ·i"·:" r1• -�·· TYPE co-5 CLASS IE · l. T+q �-��r H·· '!" "P l' j !' 
..._+-+-+-+---+t-+-+-+-+-+-r-+-+-r-H-H,-rl- �++- c4tt H· ,,_._ r .. r. . ,; ·t· � · · · - 0 II E R C U R R EN T R EL A Y -r-- t-q+ •:1• :·-H 1''1 .� .. .. ,. 11' I' !-1 t: . 'tj ':• I :+·: ·:· ., .. !,1 ! 1 I 50-60 HERTZ f.--�-+--+-+ 1�-+--t---+- -�- �+ r-· ' '  t1 -�tj 't' I ·r· . .... :r· ' It' J I �-f----+-- f--- -- - r--1- 1 i . • • ' t t r i 1 I 11" · \" · . . · · · I I · · . . . .  · 

Fig. 2. Typical Time Curves of the Overcurrent Unit 

(619510) 
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C0-5 U NIT 

� CJ P ICK-UP Z O N E  IT E L E  

4TOI CURRENT RANGE 

MENT 

NT Q CJ * TIMER E L E ME 

1.17 TO 3 S E C  ON 

10 TO I CURRENT RANG 

OS 
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Westinghouse I.L. 41-106C 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 

TYPE C0-4 STEP-TIME OVERCURRENT RELAY 

C AUT I 0 N Before putting protective relays into 

service , remove all blocking which may have been 

inserted for the purpose of securing the parts during 

shipment. Make sure that all moving parts operate 

freely. Inspect the contacts to see that they are 

clean and close properly. Operate the relay to check 

the settings and electrical connections. 

AP PLICATION 

The type C0-4 relay is used in applications that 

require a step-type current vs time characteristics.  

A typical application is as an overcurrent relay that 

* is to coordinate with Westinghouse type DS circuit 

breaker or circuit breaker with similar tripping 

characteristics. 

CONSTR UCTION AN D OPERATION 

The type C0-4 relay consists of an overcurrent 

unit (C0-5) ,  an indicating contactor switch (ICS), an 

indicating instantaneous trip (liT) mounted on the 

left hand pedestal, an instantaneous trip (IT) and a 

timer (T). 

E I ectromag net 

The electromagnet of the overcurrent unit has a 
main tapped coil located on the center leg of an "E" 
type laminated structure that produces a flux which 

divides and returns through the outer legs. A shading 
coil causes the flux through the left leg to lag the 

main pole flux. The out-of-phase fluxes thus pro­

duced in the air gap cause a contact closing torque . 

Indicating C onta ctor Switch Unit ( I C S) 

The clc indicating contactor switch is a s mall 

clapper type device.  A magnetic armature , to which 

leaf-spring mounted contacts are attached, is at­

tached to the magnetic core upon energizing of 

the switch. When the switch closes the moving 

contacts bridge two stationary contacts, complet­

ing the trip circuit. Als o during this opera­

tion two fingers on the armature deflect a spring 

SUPERSEDES l.l. 41-1068 

*Denotes change from superseded issue. 

located on the front of the switch, which allows the 

operation indicator target to drop. 

The front spring, in addition to holding the target, 

provides restraint for the armature and thus controls 

the pickup value of the switch. 

Ind ic ating In stantaneous Trip U nit ( l iT) 

The instantaneous trip unit is a small ac oper­

ated clapper type device .  A magnetic armature,  to 

which leaf-spring mounted contacts are attached, is 

attracted to the magnetic core upon energization of 

the switch. When the switch closes,  the moving con­

tacts bridge two stationary contacts completing the 

trip circuit. Also, during the operation, two fingers 

on the armature deflect a spring located on the front 

of the switch which allows the operation indicator 

target to drop. 

A core screw accessible from the top of the 

switch provides the adjustable pickup range. 

The liT contacts are connected in the trip circuit 

to trip instantaneously. 

In sta ntaneous Trip U nit ( IT) 

* The instantaneous trip unit is a small ac oper-

ated clapper type device. A magnetic armature ,  to 

which leaf-spring mounted contacts are attached , is 

attracted to the magnetic core upon energization of 
the switch. When the switch closes, the moving 

contacts bridge two stationary contacts completing 
the timer circuit. 

/Ill ros.1ihle contingencies which may arise during 
installation. oreration. or matntenance, and all 
details and variations of this equipment do not 
purrort to he covered by these instructions. If 
jur!hcr information is desired by purchaser re­
garding his rarticular installation, operation or 
111aintcnance of his equirment. the local West­
inghou.lc Electric Corroration representative 
should he contacted. 
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TYPEC0-4RELAY ____________________________________________________________ _ 

FRONT VIEW 

AUXILURY 
TRfJISFORMER 

I� Dl CA TIII<J 
IMSTAICU.IIEOUS TRIP 

183All5 

Fig. 1. Internal Schematic of the Type C0-4 Relay in the 

Type FT21 Case. 

A core screw accessible from the top of the 
switch provides the adjustable pickup range. 

The IT contacts are connected in series with a 
timer motor to allow an adjustable time delay after 

-¥ lhl' IT picks up. 

Syndlr ono u s  Timer (T) 

CHARACTER I STICS 

The typical current ranges of the units of the type 

C0-4 relay are as follows: 

C0-5 Long time overcurrent unit 4 to 12 amperes 
with taps at 4-5-6-7-8-10  and 12 amperes. The tap 

value is the minimum current required to j ust close 

the relay contacts. 

liT instantaneous unit has an adjustable range of 

20 to 80 amperes. 

IT instantaneous unit has an adjustable range of 

10 to 40 amperes .  

Current range of timer 10 to  100 amperes. 

The typical operating curves of the C0-5 unit are 

shown by Fig. 2. 

The typical band curves of the overall operating 

characteristic of the type C0-4 relay are shown by 

figure 3.  

Tr ip C irc uit 

All tripping contacts are connected in parallel 

which allows tripping by the C0-5 long time unit, 

IT plus time delay or liT instantaneously, depending 

on the relative unit settings and current magnitude .  

The timer is  a small synchronous motor which 
The main contacts will safely close 30 amperes 

operates from the current circuit through a saturating -¥ at 25 0 volts de and the seal-in contacts of the in-
transformer, and drives a moving contact arm through 

a gear train. The contact on the moving arm is a 

cylindrical silver sleeve, loosely fitted on the mov­
ing arm. In making contact, this sleeve strikes two 

vertically projecting stationary butt contacts to 

bridge the gap between them . The loose fit of the 

sleeve permits a positive alignment in bridging these 

contacts , and , therefore , correct contact action is 
not greatly dependent on their adjustment. The 

stationary contacts are mounted on a molded insula­

ting block which is adjustable around a semicircular 

calibrated guide. The maximum time setting of the 

timer is three seconds. 

The synchronous motor has a floating rotor which 

is in mesh with the gear train only when energized. 

The rotor falls out instantly when the motor is de­

energized,  allowing a spring to reset the moving arm. 

2 

dicating contactor switch will safely carry this cur­

rent long enough to trip a circuit breaker. 

The indicating instantaneous trip contacts will 
safely close 30 amperes at 250 volts de, a"nd will 

carry this current long enough to trip a breaker. 

The indicating contactor switch has two taps 

that provide a pickup setting of 0 .2  or 2 amperes . To 

change taps requires connecting the lead located in 

front of the tap block to the desired setting by means 

of a screw connection. 

Trip C ircuit C o n stants 

Contactor Switch -

0 . 2  ampere tap- 6.5 ohms de resistance 

2.0 ampere tap- 0 . 1 5  ohms de resistance 
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TYPE C04 RELAY--------------------------------------------------
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TYPE CO� RELAY----------------------------------------------------------

4 

' 
l 
\ \ 

-'""� 
C0-5 UNIT-----I-:} '-

\ \ 
\ '· 
\1\ 

\ 
f\\ 

' \. 

.6.0 PICK-UP ZOtiE IT ELEMENT--= 
4 TO 1 CURRENT RAfj(IE -� -

.6. = RHA 
PICK 
ON A 
USED 

D = JPt.R 

D* TIMER ELEMENT 
0.�5 TO 3 SECONDS 
10 TO 1 CURRENT RAhGE 

.6. PICK-UP ZONE liT ELEMENT 
4 TO 1 CURRENT RAN�E 

TIVE POSITION Of IT AND liT 
-UP ZONES WILL �ARY OEPENDIN� 
CTUAL AMPERE RANGE AND TAP 

ON CO UNIT. 

ATION Jf IT �TARTS TIMER. 

* =MAXI 
OPER 
TIME 
n. 

MUM CURRENT FOR TIMER 
ATION SKOULO NOT EXCEED 10 

S MINIMUM POSSIBLE SETTING Of 

/ 
� v 

� 

"' "' 
" 

1-6. 

r=====::: 1::::-

' ... 

� .... -----NUMtiER 11 

" TIME LEHR 

.._. I I 
1 ....... I I 

---- EXAMPLt. 
CUR�E 

.... _. c- NUMtlER 2 
TIME Ltvt.R 

1-
,., 

-� ·-, 
. 

-

I 

-

1--- .... 

I 

0 ::> 
wo 

MULTIPLES OF TAP VALUE CURRENT FOR CO UNIT 

Fig. 3. Typical Current Time Curve Bands for the Type C0·4 Relay. 

300 

21JO 

100 

oO 

60 

50 

4u 

:'j(i 

20 

1u 
6 
G 
� ' .. 
3 ,I) 

� 
z 
0 ' u UJ 
If) 
z -

1 UJ 
.s � -

,_ 
•u " . -
• 4 
.3 

" "' 

. i 

.us 

.ut) 

.1,)5 

.04 

.u3 

.02 

·Ul 

4o6C935 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYPE C0-4 RELAY I.L. 41-106C 

ENER G Y  REQ UIREMENTS 

CO-S L O N G  T I M E  U N IT 

VOLT AMPER ES** 

CONT I N UOUS O N E  SECOND POW E R  AT AT 3 TIMES AT 10 TIMES AT 20 TIMES 
AMPE R E  RATI NG RATING* FACTOR TAP VA L UE TAP VAL U E  TAP VAL U E  TAP VAL U E  

RANGE TAP (AMP E R ES) (AMPER ES) A N G L E ¢ CURR ENT C U R R E NT C U RR E NT C U R R E NT 

(4 16 460 65 4.00 22.4 126 376 
(5 18.8 460 63 4. 15 23.7 143 450 
(6 19.3 460 61 4.32 25.3 162 531 

4/12 (7 20.8  460 59 4 .35 26.4 183 6 1 1  
(8 22.5 460 56 4.40 27.8  204 699 
(10 25 460 53 4.60 30. 1 247 880 
(12 28 460 47 4.92 35.6 288 1 056 

* Thermal capacities for short times other than one second may be calculated on the basis of time be ing invers ely proportional 

square of the current. 

¢ Degrees current lags voltage at tap value current. 

** Voltages taken with Rectox type voltmeter. 

INSTANTANEO U S  U NITS 

A m pere 

U n i t  R a ng e  

Vo lt  A m peres * 

M i n i m u m  Sett i ng 

P . F . Ang l e  

( l a g) 

liT 20-80 
IT 10-40 

*At 5 amperes 60 Hertz 

0. 4 

1 . 1  
40 
40 

The burden of the timer and auxiliary transformer 

at 5 amperes 60 Hertz is as follows for IT range of 

10 to 40 

IT contact open 

IT contact close 

0 . 7  VA at 80° lag. 
0 . 6  VA at 65° lag. 

SETTING S  

The settings are made to obtain an operating 

characteristic similar to that indicated by the ex­

ample curve of Fig. 3. 

CO U n it 

The overcurrent unit settings can be defined 

eith�r by tap setting and time dial position or by tap 

setting and a specific time of operation at some cur­

rent mtdtiple of the tap setting (e .g. 4 tap setting, 

2 time dial position or 4 tap setting, 6.0 seconds at 

4 times tap value current). 

To provide selective circuit breaker operation, a 

minimum coordinating time of 0.3 seconds plus cir­

cuit breaker time is recommended between the relay 

being set and the relays with which coordination is 

to be effected. 

The connector screw on the terminal plate above 

the time dial makes connections to various turns on 

the operating coil. By placing this screw in the 

various terminal plate hol es, the relay will respond 
to multiples of tap value currents in acc ordance with 

the various typical time-current curves. 

CAUTION Since the tap block connector screw 

carriers operating current, be sure that the screw is 

turned tight. In order to avoid opening the current 

transformer circuits when changing taps under load, 

connect the spare connector screw in the desired tap 

position before removing the other tap screw from the 

original tap position. 

I n s tanta neo us R e c los i ng 

The factory adjustment of the CO unit contact 

provides a contact follow. Where instantaneous cir­

cuit breaker reclosing will be initiated upon the 

closure of the CO contact, this contact follow must 

be eliminated by loosening the stationary contact 

mounting screw , removing the contact plate and then 

replacing the plate with the bent end resting against 

the contact spring. With thi.s change and the contact 
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TYPE C04 RELAY __________________________________________________________ _ 

mounting screw tightened, the stationary contact will 
rest solidly against its backstop. 

Indicatin g  C ontactor Switch ( I C S )  

N o  setting is required on the ICS unit except the 

selection of the 0.2 or 2.0 ampere tap setting. This 
selection is made by connecting the lead located in 
front of the tap block to the desired setting by means 
of the connecting screw. 

lnd icati ng Instantaneous T rip ( l i T )  

The core screw must b e  adjusted to the value of 

pick-up current desired. 

The nameplate data will furnish the actual current 
range that may be obtained from the liT unit. 

I nstantaneo us T rip U nit ( I T )  

The core screw must be adjusted to the value of 

pick-up current desired. 

The nameplate data will furnish the actual current 

range that may be obtained from the IT unit. 

Synchronous T ime r (T) 

The operating time of the timer is controlled by a 
molded insulating block, on which the stationary con­
tacts are mounted, which is adjustable around a semi­
circular calibrated guide. The maximum time setting 
of the timer is three seconds. 

INSTALLATION 

The relays should be mounted on switchboard 
panels of their equivalent in a location free from dirt, 
moisture, excessive vibration and heat. Mount the 
relay vertically by means of the mounting stud for the 
type FT projection case or by m eans of the four 
mounting holes on the flange for the semi-flush type 
FT case. Either the stud or the mounting screws may 
be utilized for grounding the relay. The electrical 
connections may be made directly to the terminals by 
means of screws for steel panel mounting or to be 

terminal stud furnished with the relay for thick panel 

mounting. The terminal stud may be easily removed 
or inserted by locking two nuts on the stud and then 

turning the proper nut with a wrench. 

For detail information on the FT case refer to 

I.L. 41-076. 

ADJUSTMENTS AND MAINTENANCE 

The proper adjustments to insure correct operation 

6 

of this relay have been made at the factory. Upon 
receipt of the relay no customer adjustments, other 

than those covered under "SETTINGS" should be 
required. 

A c c eptance C he c k  

The following check is recommended to insure 
that the relay is in proper working order: 

CO Unit 

1. Contact 

a) By turning the time dial, move the moving 

contacts until they deflect the stationary 

contact to a position where the stationary 

contact is rest ing agai�st its backstop. 

The index mark located on the movement 

frame should coincide with the "0" mark 

on the time dial. 

b) For relays indentified with a "T", lo­

cated at lower left of stationary contact 

block, the index mark on the movement 

frame will coincide with the "0" mark on 

the time dial when the stationary contact 

has moved through approximately one-half 

of its normal deflection. Therefore, with 

the stationary contact resting against the 

backstop, the index mark is offset to the 

right of the "0" mark by approximately 

. 020". The placement of the various time 

dial positions in line with the index mark 

will give operating times as shown on the 

respective time-current curves. 

2. Minimum Trip Current - Set the time dial to 
position 6. Alternately apply tap value current plus 
3% and tap value current minus 3%. The moving con­
tact should leave the backstop at tap value current 
plus 3% and should return to the backstop at tap 

value current minus 3%. 

3. Time Curve -Table I shows the time curve 
calibration points. With the time dial set to the in­

dicated position, apply the currents specified by 

Table I and measure the operating time of the relay. 

The operating times should equal those of Table I 
plus or minus 5 percent. 

Indicating Contactor Switch (ICS) 

Close the main relay contacts and pass suffic­
ient d-e current through the trip circuit to close the 

contacts of the ICS. This value of current should be 

not greater than the particular ICS tap setting being 

used. The operation indicator target should ·drop 

freely. 
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TYPE CO� RELAY ___________________________________________________________ I ._L ._4_1_·1_os __ c 

The contact gap should be approximately .04 7" 
between the bridging moving contact and the adjust­
able stationary contacts . The bridging moving con­
tact should touch both stationary contacts s imultan­
eously. 

Indicating Instantaneous Trip Unit (liT) 

The core screw which is adjustable from the top 

of the trip unit determines the pickup value. The 

trip unit has a nominal ratio of adjustment of 1 to 4 

and an accuracy within the limits of 1 0%. 

The making of the contacts and target indication 

shoul d occur at approximately the same instant. 

P osition the stationary contact for a minimum of 1/32" 

wipe. The bridging moving contact should touch both 

stationary contacts simultaneously. 

Apply sufficient current to operate the liT. The 

operation indicator target should drop freely. 

Instantaneous Trip Unit {IT) 

The core screw which is adjustable from the top 

of the trip unit determines the pick up value. The 

trip unit has a nominal ratio of adjustment of 1 to 4 
and an accuracy within the limits of 10%. 

Synchronous Timer (T) 

When checking the synchronous timer, complete 

the transformer circuit by a jumper around the con­

tacts of the IT unit. Test the motor at 10 amperes 

(or the current indicated by the minimum possible 

setting of the IT unit) through the current circuit 

which includes the auxiliary transformer primary. 

This is the minimum current at which the timer will 

run in synchronism. 

TABLE I 

T I ME CURVE C A L IBRAT ION DATA - 60 HERTZ 

P E R MA N E NT M A G N E T  A DJ U ST M E NT E L E CT R O MA G N E T P L U G S  

T I M E  

D IA L  

POS IT I O N  

C U R R E NT 

( M U L T I P L E S  O F  

T A P  V A L U E )  

O PE R A T I N G  

T I M E  

S E C O N D S  

C U R R E NT 

( M U L T I PL E S  O F  

T AP V A L U E )  

OP E R A T IN G  

T I M E  

S E C O N D S  

6 2 37 . 8  

R ou t i ne Ma inte n a n c e  

All relays should b e  inspected an d checked peri­

odically to assure proper operation. Generally a vi­

sual inspection should call attention to any notice­

a ble changes. A minimum suggested check on the 

relay system is to close the contacts manually to 

assure that the breaker trips and the t arget drops. 

Then release the contacts and observe that the reset 

is smooth and p ositive. 

All contacts should be periodically cleaned. A 

contact burnisher I H82A836H01 is recommended for 

this purpose.  The use of abrasive material for clean­

ing contacts is not recommended, because of the 

danger of embedding small particles in the face of 

the soft silver and thus impairing the contact. 

CALIB RATION 

Use the following procedure for calibrating the 

relay if the relay has been taken apart for repairs or 

1 0  14.3  

the adjustments disturbed .  This procedure should 

not be used until it is apparent that the relay is not 

in proper working order. (See • Acceptance Check") 

CO U n i t 

1. Contacts 

a) By turning the time dia l ,  move the moving 

contacts until they deflect the s tationary 

contact to a position where the stationary 

contact is resting against its backstop. 

The in dex mark located on the mo'Jement 

frame shoul d  coincide with the "0" 

mark on the time dial. 

b) For relays identified with a " T " ,  located 

at l ower left of stationary contact block, 

the in dex mark on the movement frame will 

coincide with the "0" mark on the time 

dial when the stationary contact has moved 

through approximately one-half of its nor-
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TYPE CO� RELAY ________________________________________________________ __ 

mal deflection . Therefore, with the sta­

tionary contact r esting a gainst the back­

stop, the index mark is offset to the right 

of the "0" mark by approximately . 020".  

T h e  placement o f  the various time dial 

positions in l in e  with the index mark wil l  

give operating times a s  shown on the 

respective time-current curves. 

2 .  Minimum Trip Current - The adjustment of the 

spring tension in setting the minimum trip current 
value of the relay is most conveniently made with the 
damping magnet removed. 

With the time dial set on "0", wind up the spiral 
spring by m eans of the spring adjuster until approxi­
mately 6-3/4 convolutions show. 

Set the relay on the m inimum tap setting, the 
time dial to position 6. 

Adjust the control spring tension so that the mov­

ing contact will leave the backstop at tap value cur­
rent +1 . 0%  and will return to the backstop at tap 
value current -1.0%. 

3 .  Time Curve Calibration - Install the permanent 
magnet. 

Apply the indicated current per Table I for perman­
ent magnet adjustment and measure the operating time. 
Adjust the permanent magnet keeper until the operat­
ing time corresponds to the value of Table I .  

Apply the indicated current per Table I for the 
electromagnet plug adjustment and measure the oper­
ating time. Adjust the prope r plug until the operating 
time corresponds to the value in Table I .  (Withdrawing 
the left-hand plug. front view, increases the operating 
time and withdrawing the right-hand plug, front view, 
decreases the operating time. ) In adjusting the plugs, 
one plug should be screwed in completely and the 
other plug run in or out until the proper operating time 
has been obtained. 

Recheck the permanent magnet adjustment. If the 

operating time for this calibration point has changed, 

8 

readjust the permanent magnet and then recheck the 
plug adjustment. 

Indicating Contactor Switch (ICS) 

Close the main relay contacts and pass suffic­
ient d-e current through the trip circuit to close the 

contacts of the ICS. This value of current should not 

be greater than the particular ICS tap setting being 
used . The operation indicator target should drop 

freely. 

Indicating Instantaneous Trip Unit liT 

The core screw must be adjusted to the value of 

pick-up curr ent desired. 

The nameplate data will furnish the actual current 

range that may be obtained from the liT. 

Instantaneous Trip Unit (IT) 

The core screw must be adjusted to the value of 

pick-up current desired. 

The nameplate data will furnish the actual current 

range that may be obtained from the IT unit. 

Synchronous Timer (T) 

Complete the transforme r circuit by a jumper around 

the contacts of the IT unit. Energize the timer trans­
former primary with 10 amperes and note the time of 
operation of the timer with a setting of 150 cy<fles. 
The operating time should be within ±5% of indicated 
value. 

RENEWAL PARTS 

Repair work can be done most satisfactorily at the 

factory. However, interchangeable parts can be fur­

nished to the customers who are equipped for doing 

repair work. When ordering parts , always give, the 

complete nameplate data. 
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'=-
1 

{ • .  375 
( 161 .93} 

. 563 
( 1 4 . 30} . 250 DIA. 4 HOLES FOR 

(6
. 35) . 1 90-32 MTG. SCREWS 

10 .438 
(265 . 13)  

f 

5.2 19 
( 1 3 2 . 56} 

PAN E L  LOCAT I O N  

I ,  

, ,  1 1  . 1 2 5  

( 8 0.98 } � � 3. 1 8 8  �I ( 3. 18}  R. 

S E M I - FLUSH MTG . PANE L  CU TOUT 8 D R I LL I N G  
P R OJ E C T I O N  MTG . FO R S E M  1 - F L U S H  MTG 

. 250 +.g l 6 ( . 39� ) 
--1 (6. 3 5 ) - 375 1 .031 -tl.031 + 1. 031 ::-t- 1. 031  � (g 53 l R 

26. 1 9 )  1(26. 1 9 )  1(26 . 19 )  (26. 1 9 )  . 

57-D-7901 

F ig. 4.  Out ine and Drilling for the Type C0-4 R e lay i n  the Type F T2 1  Case, 
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Westinghouse 1 .  L. 4 1 - 1 06B 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 

TYPE C0-4 STEP-TIME OVERCU RRENT RELAY 

C A UT I 0 N Before putting protective relays into 
service , remove all blocking which may have been 
inserted for the purpose of securing the parts during 

shipment. Make sure that all moving parts operate 

freely. Inspect the contacts to see that they are 

clean and close properly. Operate the relay to check 
the settings and electrical connections. 

AP PLICATION 

The type C0-4 relay is used in applications that 
require a step-type current vs time characteristics. 
A typical application is as an overcurrent relay that 
is to coordinate with Westinghouse type DB circuit 
breaker or circuit breaker with similar tripping 
characteristics. 

CONSTR UCTION AN D OPERATION 

The type C0-4 relay consists of an overcurrent 

unit (C0-5), an indicating contactor switch (ICS), an 

indicating instantaneous trip (liT) mounted on the 
left hand pedestal, an instantaneous trip (IT) and a 

timer (T) .  

E I ec tro magnet  

The electromagnet o f  the overcurrent unit has a 
main tapped coil located on the center leg of an • E "  
type laminated structure that produces a flux which 
divides and returns through the outer legs. A shading 
coil causes the flux through the left leg to lag the 
main pole flux. The out-of-phase fluxes thus pro­
duced in the air gap cause a contact closing torque. 

I nd i c a t i ng Conta c t or S w i tc h  U n i t  ( I C S )  

The d-e indicating contactor switch is a small 

clapper type device. A magnetic armature, to which 
leaf-spring mounted contacts are attached, is. at­

tached to the magnetic core upon energizing of 

the switch. When the switch closes the moving 

contacts bridge two stationary contacts, complet­
ing the trip circuit. Also during this opera­

tion two fingers on the armature deflect a spring 

SUPERSEDES I .  L. 4 1 - 1 06A 
*Denotes change from superseded i ssue. 

located on the front of the switch, which allows the 
operation indicator target to drop. 

The front spring, in addition to holding the target, 
provides restraint for the armature and thus controls 

the pickup value of the switch. 

Ind i cat i ng Instantaneo us T r i p  U n i t  ( l i T )  

The instantaneous trip unit i s  a small a-c oper­

ated clapper type device. A magnetic armature, to 
which leaf-spring mounted contacts are attached, is 
attracted to the magnetic core upon energization of 
the switch. When the switch closes, the moving con­
tacts bridge two stationary contacts completing the 

trip circuit. Also, during the operation, two fingers 
on the armature deflect a spring located on the front 
of the switch which allows the operation indicator 
target to drop. 

A core screw accessible from the top of the 
switch provides the adjustable pickup range. 

The liT contacts are connected in the trip circuit 
to trip instantaneously. 

I n stantan eo u s  T r i p  U n i t  ( I T )  

The instantaneous trip unit is a small a-c oper­
ated clapper type device. A magnetic armature, to 
which leaf-spring mounted contacts are attached, is 
attracted to the magnetic core upon energization of 
the switch. When the switch closes, the moving 
contacts bridge two stationary contacts completing 
the timer circuit. 

A core screw accessible from the top of the 
switch provides the adjustable pickup range. 

The IT contacts are connected in series with a 
timer motor to allow an adjustable time delay after 
the IT picks-up. 

Sync hrono us T i me r  ( T )  

The timer i s  a small synchronous motor which 

operates from the current circuit through a saturating 
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TYPE CO� RELAY __________________________________________________________ _ 

I M D I  CAT I II G  
COIIiACTOR 
SWI TOI 

I M DUCTIOII 
OYERCURRENT UN I T-j---f--+-

FAOfiT YlfW 

AUXILIARY 
TR:UI SFORN£11 

_....- IIIDICATIMY 
/ llt STANTAIIEOUS TRIP 

I M STAIITANEOUS TRIP 

CHASSIS OPERATED 
SI10RTIIIG SWITCII 

RED HANDLE 

TEST SWITCtl 

CURREIIT TEST JACK 

TERMINAL 

183A115 

Fig. l .  Internal Schematic af the Type C0-4 Relay in the 

Type FT2 l  Case, 

transformer, and drives a moving contact arm through 

a gear train. The contact on the moving arm is a 
cylindrical silver sleeve, loosely fitted on the mov­

ing arm. In making contact, this sleeve strikes two 

vertically projecting stationary butt contacts to 

bridge the gap between them. The loose fit of the 

sleeve permits a positive alignment in bridging these 

contacts, and, therefore, correct contact action is 

not greatly dependent on their adjustment. The 

stationary contacts are mounted on a molded insula­

ting block which is adjustable around a semicircular 

calibrated guide . The maximum time setting of the 
timer is three seconds. 

The synchronous motor has a floating rotor which 

is in mesh with the gear train only when energized. 
The rotor falls out instantly when the motor is de­
energized, allowing a spring to reset the moving arm. 

CHARACTE R ISTICS 

The typical current ranges of the units of the type 

C0-4 relay are as follows : 

C0-5 Long time overcurrent unit 4 to 12 amperes 

2 

with taps at 4-5-6-7-8-10 and 12 amperes . The tap � 
value is the minimum current required to just close 

the relay contacts . 

liT instantaneous unit has an adjustable range of 

20 to 80 amperes. 

IT instantaneous unit has an adjustable range of 
10 to 40 amperes. 

Current range of timer 10 to 100 amperes. I 

The typical operating curves of the C0-5 unit are 

shown by Fig. 2. 

The typical band curves of the overall operating 

characteristic of the type C0-4 relay are shown by 

figure 3 .  

T r i p  C irc u i t  

All tripping contacts are connected in parallel 

which allows tripping by the C0-5 long time unit, 

IT plus time delay or liT instantaneously, depending 

on the relative unit settings and current magnitude.  

The main contacts will safely close 30 amperes 

at 250 volts d-e and the seal-in contacts of the in­

dicating contactor switch will safely carry this cur­

rent long enough to trip a circuit breaker. 

The indicating instantaneous trip contacts will 

safely close 30 amperes at 250 volts d-e, and will 

carry this current long enough to trip a breaker. 

The indicating contactor switch has two taps 
that provide a pickup setting of 0.2 or 2 amperes. To 
change taps requires connecting the lead located in 

front of the tap block to the desired setting by means 

of a screw connection. 

Tr i p  C i r c u i t  Constants  

Contactor Switch -

0 .2  ampere tap - 6.5  ohms de resistance 

2 .0  ampere tap - 0 . 1 5  ohms de resistance 
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Fig. 2. Typical Time Curves of the Overcurrent Unit. 
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TY PE C04 RELAY ________________________________________________________ __ 
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TY PE C0-4 RELAY I .L.  41- 1068 

ENER G Y  REQ UIREMENTS 

C0-5 L O N G  T I M E  U N I T  

VOLT AMP ER ES** 

CONT I N UOUS ONE S ECOND POW E R  AT AT 3 T I ME S  A T  10 T I MES AT 20 TIMES 

AMP E R E  RATI NG RATING* FACTOR TAP VA L UE TAP VALUE TAP VALU E  TA P VALU E  

RANGE TAP (AMP E R ES) (AMPE R ES) ANG L E ¢ C U R R E N T  C U R R E NT C UR R E NT C U R R E NT 

(4 16 460 65 4.00 22.4 126 376 
(5 18.8 460 63 4. 15 23.7 143 450 
(6 19.3 460 61 4.32 25.3 162 531 

4/12 (7 20.8 460 59 * 4 .35 26.4 183 611  
(8  22.5 460 56 4.40 27. 8 204 699 
(10 25 460 53 4.60 30. 1 247 880 
(12 28 460 47 4.92 35.6 288 1056 

* Thermal capacities for short times other than one second may be calculated on the basis of time be ing inversely proportional 

square of the current. 

¢ Degrees current lags voltage at tap value current. 

** Voltages taken with Rectox type voltmeter. 

INSTANTANEO U S  UNIT S 

U n i t  

A m pere 

R a ng e  

V o l t  A m pe r e s *  

M i n i m u m  Sett i ng 

P . F .  A n g l e  

( l a g )  

liT 20-80 
IT 10-40 

* A t 5 amperes 60 cycles  

0 . 4  

1 . 1  
40 
40 

The burden of the timer and auxiliary trans­

former at 5 amperes 60 cycles is as follows for IT 

range of 10 to 40 

IT contact open 

IT contact close 

0.7  VA at 80° lag. 

0 . 6  VA at 65° lag. 

SETTIN G S  

The settings are made to obtain an operating 

characteristic similar to that indicated by the ex­

ample curve of Fig. 3 .  

CO U n it 

The overcurrent unit settings can be defined 

either by tap setting and time dial position or by tap 

setting and a specific time of operation at some cur­

rent multiple of the tap setting (e. g. 4 tap setting, 

2 time dial position or 4 tap setting, 6 .0  seconds at 

4 times tap value current) .  

To provide selective circuit breaker operation, a 

minimum coordinating time of 0.3  seconds plus cir­

cuit breaker time is recommended between the relay 

being set and the relays with which coordination is 

to be effected. 

The connector screw on the terminal plate above 

the time dial makes connections to various turns on 
the operating coil . By placing this screw in the 

various terminal plate holes, the relay will respond 

to multiples of tap value currents in accordance with 

the various typical time-current curves. 

CA U T I O N  Since the tap block connector screw 

carriers operating current, be sure that the screw is 

turned tight. In order to avoid opening the current 

transformer circuits when changing taps under load, 

connect the spare connector screw in the desired tap 

position before removing the other tap screw from the 

original tap position. 

I n s ta n ta neous R e c l o s i ng 

The factory adjustment of the CO unit contact 

provides a contact follow. Where instantaneous cir­

cuit breaker reclosing will be initiated upon the 

closure of the CO contact, this contact follow must 

be eliminated by loosening the stationary contact 

mounting screw , removing the contact plate and then 

replacing the plate with the bent end resting against 

the contact spring. With this change and the contact 
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TY PE CO� R E LAY __________________________________________________________ _ 

mounting screw tightened, the stationary contact will 

rest solidly against its backstop. 

Ind i c a t i n g  C ontac tor Sw i tch ( I C S )  

N o  setting i s  required on the ICS unit except the 

selection of the 0 .2  or 2.0 ampere tap setting. This 

selection is made by connecting the lead located in 

front of the tap block to the desired setting by means 
of the connecting screw. 

Ind i c a t i ng Instantaneous T r i p  ( l iT )  

Th e core screw m ust b e  adjusted t o  t h e  value o f  

pick-up current desired. 

The nameplate data will furnish the actual current 

range that may be obtained from the ITT unit. 

I nstantaneous T r i p  U n i t ( I T )  

Th e core screw must b e  adjusted t o  t h e  value of 

pick-up current desired. 

The nameplate data will furnish the actual current 
range that may be obtained from the IT unit. 

Synchronous T i me r  (T) 

The operating time of the timer is controlled by a 

molded insulating block, on which the stationary con­
tacts are mounted, which is adjustable around a semi­

circular calibrated guide. The maximum time setting 

of the timer is three seconds. 

INSTALLATION 

The relays should be mounted on switchboard 

panels of their equivalent in a location free from dirt, 
moisture, excessive vibration and heat. Mount the 

relay vertically by means of the mounting stud for the 
type FT projection case or by means of the four 
mounting holes on the flange for the semi-flush type 
FT case. Either the stud or the mounting screws may 
be utilized for grounding the relay. The electrical 

connections may be made directly to the terminals by 

means of screws for steel panel mounting or to be 

terminal stud furnished with the relay for thick panel 

mounting. The terminal stud may be easily removed 

or inserted by locking two nuts on the stud and then 

turning the proper nut with a wrench. 

For detail information on the FT case refer to 

I.L. 41-076. 

ADJUSTMENTS AND M.AINTENANCE 

The proper adjustments to insure correct operation 

6 

of this relay have been made at the factory. Upon 

receipt of the relay no customer adjustments , other 

than those covered under "SETIINGS" should be 
required.  

Acc eptance C he c k 

The following check is recommended to insure 

that the relay is in proper working order: 

* 

CO Unit 

L Contact 

a) By turning the time dial, move the moving 

contacts until they deflect the statio nary 

contact to a position where the stationary 

contact is resting ag ai�st its backstop. 

The index m ark located on the m ov e m ent 

frame should coincid e with the "0" mark 

on the tim e dial. 

b) For relays indentified with a "T" ,  lo­

cated at lower l eft of stationary contact 

block, the index m ark on the movement 

frame will coincide with the "0" mark on 

the time dial when the stationary contact 

has moved through approximately one-half 

of its normal deflection. Therefore, with 

the stationary cont act resting against the 

backstop, the index m ark is offset to the 

right of the " 0" m ark by approxim at ely 

. 020". The place m ent of the v arious time 

dial positions in line with the index m ark 

will give operating tim es as shown on the 

respective time-current curves. 

2. Minimum Trip Current - Set the time dial to 
position 6.  Alternately apply tap value current plus 

3% and tap value current minus 3%. The moving con­
tact should leave the backstop at tap value current 
plus 3% and should return to the backstop at tap 
value current minus 3%. 

3. Time Curve - Table I shows the time curve 

calibration points. With the time dial set to the in­

dicated position, apply the currents specified by 

Table I and measure the operating time of the relay. 

The operating times should equal those of Table I 

plus or minus 5 percent. 

Indicating Contactor Switch (ICS) 

Close the main relay contacts and pass suffic­

ient d-e current through the trip circuit to close the 

contacts of the ICS. This value of current should be 

not greater than the particular ICS tap setting being 

used. The operation indicator target should ·drop 

freely. 
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TYPE CO� RELAY __________________________________________________________ �•-�L�. 4�1�- l�06�B 

The contact gap should be approximately .047" 
between the bridging moving contact and the adjust­
able stationary contacts . The bridging moving con­
tact should touch both stationary contacts simultan­
eously. 

Indicating Instantaneous Trip Unit (liT) 

The core screw which is adjustable from the top 

of the trip unit determines the pickup value. The 

trip unit has a nominal ratio of adjustment of 1 to 4 

and an accuracy within the limits of 10%. 

* The making of the contacts and target indication 

should occur at approximately the same instant. 

Position the stationary contact for a minimum of 1/32" 
wipe. The bridging moving contact should touch both 

stationary contacts simultaneously. 

Apply sufficient current to operate the liT. The 

operation indicator target should drop freely. 

Instantaneous Trip Unit (IT) 

The core screw which is adjustable from the top 

of the trip unit determines the pick up value. The 

trip unit has a nominal ratio of adjustment of 1 to 4 

and an accuracy within the limits of 10%. 

Synchronous Timer (T) 

When checking the synchronous timer, complete 

the transformer circuit by a jumper around the con­

tacts of the IT unit. Test the motor at 10 amperes 

(or the current indicated by the minimum possible 

setting of the IT unit) through the current circuit 

which includes the auxiliary transformer primary. 
This is the minimum current at which the timer will 

run in synchronism. 

TABLE I 

TIME CURVE CALIBRATION DATA - 60 CYCLES 

P E R MA N E N T  MA G N E T  A D J US T M E N T  E L E CT R O M AG N E T  P L U G S  

T IM E  

D I A L  

P O S I T I O N  

C U R R E N T 

(M U L T I P L E S O F  

T A P  V A L U E )  

O P E R A T I N G  

T IM E  

S E C O N DS 

C U R R E N T 

( M U L T I P L E S  O F  

T A P  V A L U E )  

O P E R A T IN G  

T I M E  

S E C O N D S  

6 2 37 .8  

R o utine Ma i n ten a n c e  

* All  relays should be inspected and checked peri­

odically to assure proper operation. Generally a vi­

sual inspection should call attention to · any notice­
able changes. A minimum suggested check on the 
relay system is to close the contacts manual ly to 
assure that the breaker trips and the target drops. 
Then rel eas e the contacts and observe that the reset 
is smooth and positive. 

All contacts should be periodically cleaned. A 
contact burnisher tt 182A836H01 is recommended for 

this purpose.  The use of abrasive material for clean­

ing contacts is not recommended, because of the 

danger of embedding small particles in the face of 

the soft silver and thus impairing the contact. 

CAL l  B RA Tl ON 

Use the following procedure for calibrating the 

relay if the relay has been taken apart for repairs or 

1 0  14.3 

the adjustments disturbed. This procedure should 

not be used until it is apparent that the relay is not 

in proper working order. (See • Acceptance Check") 

CO U n it 

1. Contacts 

a) By turning the time dia l ,  move the moving 
contacts until they deflect the stationary 

contact to a position where the stationary 
contact is resting against its backstop. 

The index mark located on the movement 

frame shoul d  coincide with the "0" 

mark on the time dial . 

b) For relays identified with a "T", located 

at lower l eft of stationary contact block , 

the index mark on the movement frame will 

coincide with the "0" mark on the time 

dial when the stationary contact has moved 

through approximately one-half of its nor-
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TYPE CO� RE LAY __________________________________________________________ __ 

mal deflection. Therefore , with the sta­
tionary contact resting against the back­

stop, the index mark is offset to the right 

of the "0" mark by approximately .020 ". 

The placement of the various time dial 

positions in line with the index mark wil l 

give operating times as shown on the 

respective time-current curves . 

2. Minimum Trip Current - The adjustment of the 

spring tension in setting the minimum trip current 

value of the relay is most conveniently made with the 

damping magnet removed. 

With the time dial set on "0",  wind up the spiral 

spring by means of the spring adjuster until approxi­

mately 6-3/4 convolutions show. 

Set the relay on the minimum tap setting, the 

time dial to position 6. 

Adjust the control spring tension so that the mov­

ing contact will leave the backstop at tap value cur­

rent +1 . 0% and will return to the backstop at tap 

value current -1 .0%. 

3 .  Time Curve Calibration - Install the permanent 

magnet. 

Apply the indicated current per Table I for perman­

ent magnet adjustment and measure the operating time. 

Adjust the permanent magnet keeper until the operat­

ing time corresponds to the value of Table I. 

Apply the indicated current per Table I for the 
electromagnet plug adjustment and measure the oper­

ating time. Adjust the proper plug until the operating 

time corresponds to the value in Table I. (Withdrawing 
the left-hand plug. front view, increases the operating 

time and withdrawing the right-hand plug, front view, 

decreases the operating time. )  In adjusting the plugs, 
one plug should be screwed in completely and the 

other plug run in or out until the proper operating time 

has been obtained. 

Recheck the permanent magnet adjustment . If the 

operating time for this calibration point has changed, 

8 

readjust the permanent magnet and then recheck the 

plug adjustment. 

Indicating Contactor Switch (ICS) 

Close the main relay contacts and pass suffic­

ient d-e current through the trip circuit to close the 

contacts of the ICS. This value of current should not 

be greater than the particular ICS tap setting being 

used. The operation indicator target should drop 

freely. 

Indicating Instantaneous Trip Unit liT 

The core screw must be adjusted to the value of 

pick-up current desired. 

The nameplate data will furnish the actual current 

range that may be obtained from the IIT. 

Instantaneous Trip Unit (IT) . 

The core screw must be adjusted to the value of 
pick-up current desired. 

The nameplate data will furnish the actual current 

range that may be obtained from the IT unit. 

Synchronous Timer (T) 

Complete the transformer circuit by a jumper around 

the contacts of the IT unit. Energize the timer trans­
former primary with 10 amperes and note the time of 

operation of the timer with a setting of 1 50 cy<fles. 
The operating time should be within ±5% of indicated 
value. 

R ENEWAL PARTS 

Repair work can be done most satisfactorily at the 

factory. However, interchangeable parts can be fur­

nished to the customers who are equipped for doing 

repair work. When ordering parts, always give, the 

complete nameplate data. 
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* Fig. 4. Outine and Drilling for the Type C0-4 Relay in the Type FT2 1 Case. 
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