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INSTRUCTIOMNS

TYPE COM OVERCURRENT RELAY

CAUTION Before putting 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 prop-
erly, and operate the relay to check the settings and
electrical connections.

APPLICATION

COM relays may be applied wherever two instan-
taneous overcurrent units are required in addition to
the time overcurrent unit. For example Fig. 20 shows
how the COM-5 (long time) relay is used for motor
protection, with the CO-5 unit alarming just above
motor full load and tripping at higher overloads
through the low set instantaneous unit; the high set
instantaneous unit is set above locked rotor currentto
provide high speed tripping of heavy faults. Fig, 21
shows how another variation of COM-5 prowvidés im-
proved fault protection for a motor by delayinghlTH
tripping by 5 to 6 cycles to override the asymmetrical
current following fast transfer.

The relay with auxiliary timefdelay@unit is also
available with the IT Unit (clapperitype) rather than
the ITH (plunger type). The highest range available
inthe ITH design is 16-32 amperes.

The COM without ghe auxiliary time-delay unit
may also be utilized fomdistribution line protection,
with the low set ingtambaneous locked-out by the re-
closing relay,gand Wwith the high set unit left in ser-
vice to provi@de high speed clearing of close-infaults.
See Fig. #4 fomthe“@onnections of this application.

CONTENTS

This 1nstruction leaflet applies to the following
tvpes of redayvs:

Type COM- 2 Short“BimeRelay
COM- 5 LongyTimeyRelay
COM- 6 Defipite Minimum Time Relay
COM- TModerately Inverse Time Relay
COM,, 8 Inverse Time Relay
COM- 9Very Inverse Time Relay
COM-11, Extremely Inverse Time Relay

Each’of, these is available with or without a 5-6
cyelie (85(to 100 millisecond) time-delay unit.

CONSTRUCTION AND OPERATION

The type COM relays consist of a time-overcur-
rent unit (CO), two indicating contactor switches
¢ICS), a indicating instantaneous trip unit (IIT) and
a high drop out instantaneous unit (ITH). The princi-
palcomponent parts of the relay are shown in Figures
1-6.

Electromagnet

The electromagnets for the types COM-5, COM-6,
COM-T7, COM-8 and COM-9 relays have a main tapped
coil located on the center leg of an *“E'’ type lamin-
ated 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 closing torque.

The electromagnets for the tvpes COM-2 and
COM-11 relays have a main coil consisting of a
tapped primary winding and a secondary winding.
Two identical coils on the outer legs of the lamin-
ation structure are connected to the main coil sec-
ondary in a manner so that the combination of all the
fluxes produced by the electromagnet result in out-
of-phase fluxes in the air gap. The out-of-phase air
gap fluxes produced cause a contact closing torque.

b possible contingencies which mayv arise during installation, operation, or maintenance, and all
details and variations of this equipment do not purport to be covered by these instructions. If further
tformation is desired by purchaser regarding his particular installation, operation or maintenance of
his equipment, the local Westinghouse Electric Corporation representative should be contacted.

SUPERSEDES I.L. 41-102D, DATED MARCH 1978
AND ADDENDUM TO 41-102D DATED JUNE 1978

O Denotes changed since previous issue.

EFFECTIVE JUNE 1979
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Fig. 1. Time Overcurrent Unit (Front View).
Contact Assembly. 6-Magnetic Plugs.

Fig. 2. “4E’" Type Electromagnet. 1-Magnetic Plugs. Fig. 3.

2:Tap Block. 3-Tap Screw.

1-Tap Block. 2-Time Dialy, 3-Control Spring Assembly. 4-Disc. 5-Stationary
7-Permanent Magnet,
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Indicating Instantaneous Trip Unit (IIT).
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CORE PLUNGER

‘/,// STEEL
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CONTACTS

o MOVING
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© Fig. 4. High Drop-Out Instantaneous Trip Unit (ITH). © Fig. 5. Plunger Assembly for ITH Unit.

Fig. 6. Indicating Contactor Switch (ICS).
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Indicating Contactor Switch Unit (ICS)

The d-c indicating contactor switch is a small
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 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 tar-
get, provides restraint for the armature and thus con-

trols the pickup value of the switch.

Indicating Instantaneous Trip Unit (IIT)

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 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
minimum and maximum pick-up points are indicated
on the scale which is located to the rear of the gore
Screw.

High Drop-Out Instantaneous Trip Unit (ATH)

The high drop-out instantaneous trip Umit is a
small solenoid type device (Fig. 4)..A)plunger as-
sembly (Fig. 5) rides up and down on'ayvertieal guide
rod in the center of the solenoidgedil. The plunger
assembly consists of a bushing which is threaded on
the moving plunger and lockedgifigplaée by a nut, and
a silver disc which rests onllashelical compression
spring at the lower end,of the plunger. The guide rod
is fastened to the statiomary@eore which in turn is
held in place by the insulating plate on which the
stationary contacts aredmounted. The stationary core
consists of two steel sections separated by a non-
magnetic ring. This non-magnetic ring provides an
air gap in which the@plunger steel floats. When the
coil is energized, the plunger assembly moves upward
carrying theusilver disc which bridges three spring
type coffical-shaped stationary contacts. In this posi-
tion thethelical spring is compressed and the plunger
is free toomove while the contact disc remains station-

4

ary. Thus, ac vibrations of the plunger assembly aré
prevented from causing contact chattering. A Mi-
carta disc which acts as a shield for the contact plate,
screws on the bottom of the guide rod and is locked in
position by a small nut. The adjustable core screw in
the top of the frame provides the principal means for
adjusting the current operating values.

The ITH unit is a current operated device which
will pick-up within the range stamped 6n the side of
the frame and drop-out at 90%¢of the pick-up current
value. The position of the core screw determines the
pick-up value for a particulan, contact gap. The 90%
drop-out ratio is accomplished through the right com-
bination of plunger steel settiftg, electrical pull and
spring strength. The! mostyimportant factor in the
adjustment of the unitWis the correct positioning of
the plunger steelf witharespect to the stationary core
air gap.

Auxiliafyalime-Delay Unit (T) — Where Used

This slugged telephone type unit, in conjunction
with atapped resistor, provides a 5-6 cycle delay on
pickup. The resistor in the rear of the relay is tapped
foruse with 24, 48, 125 or 250 volt d-c supply, as
shown|in the internal schematics of Figs. 17 and 18.

CHARACTERISTICS

The relays are generally available in the follow-
ing current ranges:

Range Taps
0.5 - 25 05 06 08 10 1.5 20 25
2 - 6 2 25 3 35 4 5 6
4 - 12 4 5 6 7 8 10 12

The time vs. current characteristics are shown
in Figs. 7 to 13. These characteristics give the con-
tact closing time for the various time dial settings
when the indicated multiples of tap value current are
applied to the relay.

1T Unit

Current ranges available for this unit are: 2-8, 4-16,
10-40, 20-80, and 40-160.

ITH Unit

The unit has a 2 to 1 range of pick-up adjustment

& with a 90% or greater drop-out ratio. Current ranges

available are 2-4, 4-8, 16-32. The only adjustment
necessary when making settings within the nominal
range is the positioning of the core screw. At the
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ENERGY REQUIREMENTS

L 4
TYPE COM-2 RELAY
\% ES**
CONTINUOUS ONE SECOND POWER AT AT 3 TI AT 10 TIMES AT 20 TIMES
AMPERE RATING RATING* WACTOR TAP VALUE TAP TAP VALUE TAP VALUE
RANGE TAP (AMPERES) (AMPERES) ANGLE ¢ CURRENT R CURRENT CURRENT

E
0.5 0.91 28 58 438 .6 256 790
0.6 0.96 28 57 4.9 39.8 270 851
0.8 1.18 28 53 5.0 42.7 308 1024
0.5/2.5 1.0 1.37 28 50 .3 45.4 348 1220
1.5 1.95 28 40 54.4 435 1740
2.0 2.24 28 36 \ 65.4 580 2280
2.5 2.50 28 29 7.9 73.6 700 2850
2.0 3.1 110 59 N 38.7 262 800

2.5 4.0 110 55 13 39.8 280 920

3.0 4.4 110 51 .37 42.8 312 1008

2/6 3.5 4.8 110 5.53 42.8 329 1120
4.0 5.2 110 5 5.72 46.0 360 1216

5.0 5.6 110 4 5.90 50.3 420 1500

6.0 6.0 110 37 6.54 54.9 474 1800

4.0 7.3 23 65 4.92 39.1 268 848

5.0 8.0 23 50 5.20 42.0 305 1020

6.0 8.8 47 5.34 44.1 330 1128

4/12 7.0 9.6 46 5.35 45.8 364 1260
8.0 10.4 3 43 5.86 49.9 400 1408

10.0 11.2 /'S @ 37 6.6 55.5 470 1720

12.0 12.0 \ 34 7.00 62.3 528 2064

* Thermal capacities for sho e er than one second may be calculated on the basis of time being inversely proportional to the

square of the current.

¢ Degrees current lags vol at tap value current.
** Voltages taken with Rec type voltmeter.

Q>®
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ENERGY REQUIREMENTS ey

COM-5 LONG TIME AND COM-6 DEFINITE MINIMUM TIME RELAYS

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 / CURRENT CURRENT CURRENT CURRENT S

(0.5 2 56 69 3.92 20.6 103 270

(0.6 2.2 56 68 3.96 20.7 106

(0.8 2.5 56 67 3.96 21 114
0.5/2.5 (1.0 2.8 56 66 4.07 21.4 122 60

(1.5 3.4 56 62 4.19 23.2 147 462

(2.0 4.0 56 60 4.30 24.9 168 548

(2.5 4.4 56 58 4.37 26.2 18, 630

(2 8 230 67 3.88 21 10 308

(2.5 8.8 230 66 3.87 21.6 b 342

(3 9.7 230 64 3.93 22.1 6 381
2/6 (3.5 10.4 230 63 4.09 23.1 Q 417

(4 11.2 230 62 4.08 23.5 144 448

(5 12,5 230 59 4.20 24.8 62 540

(6 13.7 230 57 4.38 26. 183 624

(4 16 460 65 4.00 , 126 376

(5 18.8 460 63 4.15 7 143 450

(6 19.3 460 61 4.32 162 531
4/12 (7 20.8 460 59 4.27 . 183 611

(8 22.5 460 56 4.40 8 204 699

(10 25 460 53 4.60 30.1 247 880

(12 28 460 47 4.9 35.6 288 1056

COM-7 MODERAT, NV TIME RELAY

VOLT AMPERES**

CONTINUOUS ONE SECOND AT AT 3 TIMES AT 10 TIMES AT 20 TIMES
AMPERE RATING RATING* AP VALUE TAPVALUE TAP VALUE TAP VALUE
RANGE  TAP (AMPERES) (AMPERES) CURRENT CURRENT CURRENT CURRENT
(0.5 2 56 3.88 20.7 103 278
(0.6 2.2 56 3.93 20.9 107 288
(0.8 2.5 & 56 3.93 21.1 114 320
0.5/2.5 (1.0 2.8 4.00 21.6 122 356
(1.5 3.4 & 4.08 22.9 148 459
(2.0 4.0 6 4.24 24.8 174 552
(2.5 4.4 x 4.38 25.9 185 640
(2 8 0 66 4.06 21.3 111 306
(2.5 8.8 O 230 63 4.07 21.8 120 342
(3 9 230 63 4.14 22.5 129 366
2/6 (3.5 ? 230 62 4.34 23.4 141 413
(4 230 61 4.34 23.8 149 448
(5 . 230 59 4.40 25.2 163 530
( 230 58 4.62 27 183 624
460 64 4.24 22.8 129 392
(5 8.8 460 61 4.30 24.2 149 460
4/12 (6 19.3 460 60 4.62 25.9 168 540
(1 20.8 460 58 4.69 27.3 187 626
(8 22.5 460 55 4.80 29.8 211 688
(l, 25 460 51 5.20 33 260 860
(12 28 460 46 5.40 37.5 308 1032
ities for short times other than one second may be calculated on the basis of time being inversely proportional to the ™
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ENERGY REQUIREMENTS

COM-8 INVERSE TIME AND COM-9 VERY INVERSE TIME RELAYS

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 ¢ CURRENT  CURRENT CURRENT URRENT
(0.5 2 56 72 2.38 21 @ 350
(0.6 2.2 56 71 2.38 21 4 365
(0.8 2.5 56 69 2.40 21.1 \ 400
0.5/2.5 (1.0 2.8 56 67 2.42 21.2 440
(1.5 3.4 56 62 2.51 22 @no 530
(2.0 4.0 56 57 2.65 23, 200 675
(2.5 4.4 56 53 2.74 24. 228 800
@ 8 230 70 2.38 136 360
(2.5 8.8 230 66 2.40 1 142 395
3 9.7 230 64 2.42 21 149 430
2/6 (3.5 10.4 230 62 2.48 157 470
(4 11.2 230 60 2.53 164 500
5 12.5 230 58 2.6 180 580
(6 13.7 230 56 25.2 198 660
4 16 460 68 21.3 146 420
(5 18.8 460 63 21.8 158 480
(6 19.3 460 6 22.6 172 550
a/12 20.8 460 57 23.6 190 620
8 22.5 460 5 13 24.8 207 700
(10 25 460 3.00 27.8 248 850
(12 28 460 5 3.46 31.4 292 1020
PE COM-11 RELAY
VOLT AMPERES**
CONTINUOUS ONE ND' POWER AT AT 3 TIMES AT 10 TIMES AT 20 TIMES
AMPERE RATING N FACTOR TAP VALUE TAP VALUE TAP VALUE TAP VALUE
RANGE TAP (AMPEKES) S) ANGLE¢ CURRENT CURRENT CURRENT CURRENT
0.5 1.7 6 36 0.72 6.54 71.8 250
0.6 9 56 34 0.75 6.80 75.0 267
0.8 2.2 56 30 0.81 7.46 84.0 298
0.5/2.5 1.0 \\ 56 27 0.89 8.30 93.1 330
1.5 56 22 1.13 10.04 115.5 411
2.0 3.5 56 17 1.30 11.95 136.3 502
2.5 N 56 16 1.48 13.95 160.0 610
2.0 0 230 32 0.73 6.30 74.0 264
.8 230 30 0.78 7.00 78.5 285
8.3 230 27 0.83 7.74 84.0 309
2/ 9.0 230 24 0.88 8.20 89.0 340
10.0 230 23 0.96 9.12 102.0 372
5.0 11.0 230 20 1.07 9.80 109.0 430
0 12.0 230 20 1.23 11.34 129.0 504
4.0 14 460 29 0.79 7.08 78.4 296
5.0 16 460 25 0.89 8.00 90.0 340
6.0 17 460 22 1.02 9.18 101.4 378
4/12 7.0 18 460 20 1.10 10.00 110.0 454
r's 8.0 20 460 18 1.23 11.1 124.8 480
10.0 22 460 17 1.32 14.9 131.6 600
12.0 26 460 16 1.8 16.3 180.0 720

ermal capacities for short times other than one second may be calculated on the basis of time being inversely proportional to the
square of the current.

Degrees current lags voltage at tap value current.

** Voltages taken with Rectn~ tvype voltmeter.
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maximum end of the range the drop-out ratio will be
greater than 90% and it may be desirable to lower the
contact shield to increase the contact gap and follow.
The range may be increased by lowering the plunger
after the core screw has been set at its maximum
rated position. If the plunger is lowered to increase
the pick-up current valie, then at 300% of minimum
trip the drop-outratio is 60% of the pick-up current. At
400% of minimum trip the drop-outratio is 45% of the
pick-up current.

The burden of this unit at minimum pick-up is
0.44 V.A. at 60 cycles.

Continuous current rating of the coil is 2 times
minimum pickup value.

() One second rating is approximately 30 times min-
imum pick-up.

Characteristic operating times for the unit over
its nominal range are:

Less than 1 cycle at 200% of trip value
1/2 cycle at 500% of trip value
1/4 cycle at 1000% of trip value

Trip Circuit

The main contacts will safely close,304amperes
at 250 volts d-c and the seal-in contaets ofithe indi-
cating contactor switch will safely carry“this ‘eurrent
long enough to trip a circuit breakers

The IIT and ITH contactsgwill safely close 30
amperes at 250 volts d-c, dand will carry this current
long enough to trip a breakeus.

The indicating contactompswitch has two taps
provide a pickup setding 6f40.2 or 2 amperes. Te
change taps requires conngcting the lead located in
front of the tap block topthe desired setting by means
of a screw connectiong

Trip Cirduit Constants

Contactor Switch -
0.2"ampgre tap - 6.5 ohms d-c resistance
2.0 ampere tap - 0.15 ohms d-c resistance

SETTINGS
COWnit

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.dwptapysétting, 2
time dial position or 4 tap setting,[0.6 seconds at 6
times tap value current).

To provide selective circuit breaker operation, a
minimum coordinating time of 0.3 seconds plus circuit
breaker time is recommendedbetween the relay being
set and the relays With“Which' coordination is to be
effected.

The connector's¢rew on the terminal plate above
the time dial makes eonnections to various turns on
the operating“eoil. BY placing this screw in the vari-
ous termindlyplaté” holes, the relay will respond to
multiplesy of tapy value currents in accordance with
the vameustypical time-current curves.

Caution

Sinice the tap block connector screw carries oper-
ating) current, be sure that the screw is turned tight.
Tnyorder to avoid opening the current transformer cir-
euits 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.

Instantaneous Reclosing

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

Indicating Contactor Switch (ICS)

No 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. When the relay energizes a
125 or 250 volt d-c type WL relay switch, or equiva-
lent, use the 0.2 ampere tap; for 48 volt d-c applica-
tions set in 2 tap and use Type WL relay coil
S#304C209G01 or equivalent.

Indicating Instantaneous Trip (IIT)

The core screw must be adjusted to the value of
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Fig. 15. External Schematic of COM Relays with Auxiliary Time-Delay Unit and ITH Unit.

pick-up current desired.

The nameplate data will furnish the“aetual cur-
rent range that may be obtained from the IIT) unit.

ITH Unit

The unit, prior to shipment 'isga@@justed for mini-
mum pick-up value, that is, gdhe lower jvalue marked
on the side of the frame. The _fallowing procedure is
used when changing this setting ower the indicated
range where a 90% or higher drop-out ratio is desired.
Connect the coilof the unit inyseries with an ammeter
and adjustable load. Apply the desired pick-up cur-
rent, then adjust the corescrew until the plunger
just picks up. Lo€k core screw securely in place.

If it isddesired, to set the unit for either a differ-
ent drop-gut rafio over the nominal range or for pick-
up values“abOve the nominalrange, then the following
procedure should be followed.

With the unit in series with an ammeter and ad-
justable load, apply the desired drop-out current.
Adjust the core screw until the plunger assembly just
drops out. Then apply the desired pick-up current
andhadjust the Micarta contact shield till the plunger
assembly just picks up. It is recommended that the
contact gap should not be made less than 0.13 of an

inch. The contact gap may be determined by turning
up the contact shield from the setting position until
the contacts just close. One turn of the shield is
equal to .018 of an inch contact gap.

Tapped Resistor (When Used)

The relay is shipped with the resistor tapped for
125 volt d-c service. See Fig. 17 or 18 for the proper
positions for other d-c ratings. When viewed from the
rear of the relay the red dot on terminal 1 of the re-
sistor is on the extreme left.

INSTALLATION

The relays should be mounted on switchboard panels or
their equivalent in a location free from dirt, moisture, ex-
cessive vibration and heat. Mount the relay vertically by
means of the rear mounting stud or studs 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. 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 or studs, and the relay panel. Ground
Wires are affixed to the mounting screws or studs as re-
quired for poorly grounded or insulating panels. Other elec-
trical connections may be made directly to the terminals by
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Fig. 16. Internal Schematic of the Type COM Relay, without
Auxiliary Time-Delay Unit, in FT21 Case. (For
S$#289B355A — Series of COM-5 Relays).

means of screws for steel panel mounting or to the 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. 412
076.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure cogrectiopera-
tion of this relay have been made at theWfactery.
Upon receipt of the relay no customer adjustments,
other than those covered under “SETTINGSY, should
be required.

The indicating InstantaneoussTriptumit (IIT) used in
some relays requires a much highef clirrent for tripping
than is required by the other units. For this reason, the
junction of the CO unit £oil and the IIT unit coil is brought
out to switch jaw no.8 (whénever it is available) to permit
the testing of these units separately.

CAUTION: When applying current in excess of 50 amperes
to test the IIT, the current should not be left on while ad-
justing it to the trip level. Instead, apply the current in
short burst,met more than 2 seconds long, to check for trip-
ping. Make adjustments in the current control while the
current g, off"

High currents left on for excessive time periods can
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%) Fig. 17. Internali\Sehematic of the Type COM Relay with

Auxiliary \Eime*Delay Unit and ITH Unit, in FT21
Casen(FomS#289B456A — Series of COM-5 Relays).

result in the seftening and possible melting of insulationon
the interéennecting wires.

Ackteptance Check

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

1.Contact

a) By turning the time dial, move the moving
contacts untilthey deflect the stationary con-
tact to a position where the stationary contact
is resting against its backstop. The index
mark located on the movement frame should
coincide with the ‘‘O’’ mark on the time dial.
For double trip relays, the follow on the sta-
tionary contacts should be approximately
1/64".

b) For relays indentified with a ‘“T’’, located at
lower left of stationary contact block, the
index mark on the movement frame will coin-
cide with the ““‘O’’ mark on the time dial when
the stationary contact has moved through ap-
proximately one-half of its normal deflection.
Therefore, with the stationary contact resting
against the backstop, the index mark is off-
set to the right of the ‘“O’’ mark by approxi-
mately .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. For
double trip relays, the follow on the station-
ary contacts should be approximately 1/32"".
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Caose. (For S#289B511A _ Series of COM-5 Relays).

2. Minimum Trip Current — Set the time diad"to
position 6. Using lowest tap setting, alternately
apply tap value current plus 3% and tap vadue current
minus 3%. The moving contact should leave,thé back-
stop at tap value current plus 3% and should réturn to
the backstop at tap value current minus_3%.

3. Time Curve — Table I shows the time curve
calibration points for the variousMtypesg#of relays.
With the time dial set to the indicated\position and
on the lowest top setting, apply. themcurrents speci-
fied by Table I, (e.g. for thetCOM=2, 3 and 20 times
tap value current) and meaSureythe operating time of
the relay. The operating times should equal those of
Table I plus or minus 3 percent.

For type COM#f11/relay only, the 1.30 times tap
value operating tim€e from the number 6 time dial
position is£54.9% 5% seconds. It is important that
the 1.30 #imegrtap Vvalue current be maintained ac-
curately . “Eh€@ maimtaining of this current accurately
is necessarydbecause of the steepness of the slope
of the time-current characteristic (Figure 13). A 1%
variation in the 1.30 times tap value current (includ-
ing measuring instrument deviation) will change the
nominal operating time by approximately 4%.

4. Indicating Instantaneous Trip Unit (IIT) —
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

Fig. 19! Diagram of Test Connections for CO Unit of COM
Relays.

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 IIT. The
operation indicator target should drop freely.

5. Indicating Contactor Switch (ICS) — Close
the main relay contacts and pass sufficient d-c cur-
rent 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.

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 simulta-
neously.

6. High Drop-out Instantaneous Unit (ITH) —

The plunger assembly should pickup and seal within
+5% and dropout at 90% or higher of the minimum
pickup current value stamped on the frame. The unit
should maintain at least a90% drop outratioover the
nominal range.
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Fig. 20. Setting Example for Motor Protection Using
S#289B355A - Relays without Auxiliary Time-
Delay Unit.

The contact gap should not be less than .013 of
an inch. Contact gap is determined as described
under settings.

7. Auxiliary Time-Delay Unit (T) = For relays
wired per Fig. 17 or 18, apply 100 volts 4d:c togter-
minals 5 and 7. Manually close the contactsfef the
ITH or IT unit in the top right-hand@eérnenof the re-
lay. The T unit should operate.

Routine Maintenance

All relays should be inspected and checked
periodically to assure ,proper ‘operation. Generally a
visual inspection shodld call“attention to any notice-
able changes. A nfinimdm suggested check on the
relay system is to claese 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 positives

If an additional time check is desired, pass sec-
ondary camrrent through the relay and check the time
of operation. Tt is preferable to make this at several
times pieksup current at an expected operating point
formtheyparticular application. For the 0.5 ampere

20

Fig.g21. Setting Example for Motor Protection Using
S#289B456A —~ or S#289B511A —~ Relays with
Auxiliary Time-Delay Unit.

range COM-5 and COM-6 induction units use the
dashed test circuit in Fig. 19 as these relays are
affected by a distorted wave form. With this connec-
tion the 25/5 ampere current transformers should be
worked well below the knee of the excitation curve.
(i.e. Use a 10L50 or better)

All contacts should be periodically cleaned. A
contact burnisher #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.

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 ‘‘Acceptance Check’")

CO Unit
1. Contact

a) By turning the time dial, move the moving

P
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contacts until they deflect the stationary con-
tact to a positionwhere the stationary contact
is resting against its backstop. The index
mark located on the movement frame should
coincide with the ‘“O’’ mark on the time dial.
For double trip relays, the follow on the sta-
tionary contacts should be approximately
1/64".

b) For relays identified with a “T’’, located at
lower left of stationary contact block, the
index mark on the movement frame will coin-
cide with the ““O'" mark on the time dial when
the stationary contact has moved through
approximately one-half of its normal deflec-
tion. Therefore, with the stationary contact
resting against the backstop, the index mark
is offset to the right of the “‘O’’ mark by ap-
proximately .020"’.

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 ““O’’, wind up the spiral
spring by means of the spring adjuster untilgapproxi-
mately 6-3/4 convolutions show.

Set the relay on the lowest tap setfing, the time
dial to position 6.

Adjust the control spring tension s@ that the
moving contact will leave the bagkstop, 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.

Apply the indieated®emfrent per Table I for per-
manent magnet adjusfmént (e.g. COM-8, 2 times tap
value) and ,measure,the operating time. Adjust the
permanentd magnetikeeper until the operating time
corresponds to theyvalue of Table I.

For Typen@OM-11 Relay only, the 1.3 times tap
value operating time from the number 6 time dial
position is 54.9 + 5% seconds. It is important that
the 1.30 times tap value current be maintained ac-
curately. The maintaining of this current accurately
1s necessary because of the steepness of the slope
of the time-current characteristic (Figure 13). 'A 1%
variation in the 1.30 times tap value current (includ-
ing measuring instrument deviation) will change the

nominal operating time by approximately\(4%. If the
operating time at 1.3 times tap valuefis not¥within
these limits, a minor adjustment of the\control spring
will give the correct operating time withodt any undue
effect on the minimum pick-up of the relay. This
checkis to be made after the 2 times tap value adjust-
ment has been completed.

Apply the indicatedycurrent’ per Table I for the
electromagnet plug adjustment (e.g. COM-8, 20 times
tap value) and measurg the operating time. Adjust
the proper plug until the Operating time corresponds
to the value in Table, I. (Withdrawine the left hand
plug, front viewyyincreases the operating time and
withdrawing#hepight hand plug, front view, decreases
the time.) Imyadjusting the plugs, one plug should be
screwed#imycompletely and the other plug run in or
out until th'e'proper operating time has been obtained.

Recheck the permanent magnet adjustment. If
thémgoperating time for this calibration point has
changed, readjust the permanent magnet and then
necheck the electromagnet plug adjustment.

4. Indicating Contactor Switch (ICS) — Close
the main relay contacts and pass sufficient d-c cur-
rent 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
operating indicator target should drop freely.

5. Indicating Instantaneous Trip Unit (IIT)

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

The nameplate date will furnish the actual cur-
rent range that may be obtained from the IIT unit.

6. High Drop-out Instantaneous Unit (ITH) —
The factory adjustment of the position of the plunger
steel provides a drop-out ratio of 90% over the nomi-
nal range. But, in the event a considerable amount of
material is removed from the contacts, due to re-
peated operations, burnishing, etc., the drop-out ratio
may fall below 90%. If this occurs, then the plunger
steel should be turned down to compensate. If the
plunger steel setting is changed for the above or any
other reasons, the following procedure should be used
to recalibrate the relay.

Set the corescrew at ten turns up from its bottom
position. Adjust the plunger steel position on the
plunger until the current value at which the plunger
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drops-out is 90% of the maximum rated current. Then
set the contact gap at 3/4 of a turn down, and adjust
the core screw for pick-up. Drop-out value will nor-
mally be above 90% of this setting. If desired, the
contact gap and follow may be increased by lowering
the contact shield and readjusting the core screw for
pick-up.

TABLE 1

TIME CURVE CALIBRATION DATA - 50 & 60 CYCLEQ

RENEWAL PARTS O

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

%
>

PERMANENT MAGNET ADJUSTMENT ELE O NET PLUGS
TIME CURRENT OPERATING T OPERATING
RELAY DIAL (MULTIPLES OF TIME S OF TIME

TYPE POSITION TAP VALUE)

SECONDS VALUE) SECONDS

w

COM-2 6

[ &)

COM-5 6

[ &)

COM:--6 6

&

COM-7 6

0.57 \ 20 0.22
37.80 K 10 14.30

2&30 20 1.19
.27 20 L11
COM-8 6 2 \ .35 20 111

COM-9 6 2 @ 8.817 20 0.65

COM-11 6 .2\( ’

11.37 20 0.24 A

AFor 50 cycle C T 20 times operating time limits are 0.24 + 10%, —5%.

O
Q>®

L 4
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| (40.49 T] 154.00) 278 ——] e
T\ (7064) &
Z “fézé%) 9.363 9.688
I p ; B (230.188) (246,08)
+ p- - + 'f‘ ¥
10.438 At 4,53 £ 4.844
(265.13) S=a (us.ots) J(|23.04)
X f L]
! I 125 i
3.188 i N (318)aR 2.938
(80.98) 5875 —» (74.63)
6375+ y \ S 5 3)
(161,.93) '
PANEL LOCATION
SEMI-FLUSH MTG. PANEL CUTOUT 8 DRILLING
PROJECTION MTG. FOR SEMI- FLUSH MTG.
DIMENSIONS IN INCHES
DIMENSIONS IN MM N
o a—
' TOOTH WASHER |344 2.688
- ! _ SMAL L (34,14 (68 28) Sé (|4 30) DIA. 2 HOLES
EXTERNAL 5 375 |
: TOOTHED | 4 U36.53)
WASHERS. ! 7 250 +0I6(397)
: 190-32 SCREW 7 (6.35)

5/16-18,SCREW

Ik
=9

USE

TERMINAL AND
MOUNTING DETAILS

1344 1,031 4+ 1,031 == 1.03] - 1.03] 375
SPACERS FOR (34.14) 2619) 26,9) (26.19) @69 | (953) R
THIN PANELS L \—/r\‘ﬁ"\
f 1

(FOR_ THICK, PANELS (|5589)

1.O
USE SHB-I8STUDS) —— 1 o~ — A —— ==<——= KT T AT 8:25.4)
S /)A\ t

INTERNAR:-EXTERNAL
TOOTHED WASHERS | g3

2
190-32 SCREw (46.09) (50.8)

FOR THICK PANELS
190-32 STUDS

. . TERMINAL
(19.05 ' AN NUMBER
{0 HOLES OR . .

CUTOUT (26, |9) (26.9) (26.19) '(26.19)

PANEL DRILLING OR GUTOUT FOR
PROJECTION MTG.(FRONT VIEW)

57-D-7901

Fig. 22. Outline & Drilling Plan for the Type COM Relay in the FT21 Case.
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INSTALLATION e OPERATION o

INSTRUCTIONS

Wesangnouse
MAINTENANCE

L. 41-1uzC

TYPE COM OVERCURRENT RELAY

CAUTION Before putting 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 prop-
erly, and operate the relay to check the settings and
electrical connections.

APPLICATION

COM relays may be applied wherever two in-
stantaneous overcurrent units are required in addition
to the time overcurrent unit. For example Fig. 20
shows how the COM-5 (long time) relay is used for
motor protection, with the CO-5 unit alarming just
above motor full load and tripping at higher overloads
through the low set instantaneous unit; the high sgt
instantaneous unit is set above locked rotor current
to provide high speed tripping of heavy faults. Fig.
21 shows how another variation of COM-5 “proy¥yides
improved fault protection for a motor by delayingiiTH
tripping by 5to 6 cycles to override the assymetrical
starting current.

The relay with auxiliary time-delay €unit is also
available with the IT Unit (clapper typed rather than
the ITH (plunger type). The highestyrange available
inthe ITH design is 16-32%amperes.

The COM without the auailiary time-delay unit
may also be utilized for“distribution line protection,
with the low set instantaneous locked-out by the re-
closing relay, 4nd with the high set unit left in ser-
vice to providé highyspeed clearing of close-infaults.
See Fig. 14 fordthe connections of this application.

CONTENTS

This instruction leaflet applies to the following
tyvpes of reldys:

Type COM- 2 Shortd@TLime Relay
COM- 5 Long,Time Relay
COM- 6 DefinitesMinimum Time Relay
COM- TgModerately Inverse Time Relayv
COM.- 8 Inverse Time Relay
COM-"9Very Inverse Time Relay
COM=11 Extremely Inverse Time Relay

Eacgh of these is available with or without a 5-6
x cyecle (8540 100 millisecond) time-delay unit.

CONSTRUCTION AND OPERATION

The tvpe COM relays consist of a time-overcur-
rent unit (CO), two indicating contactor switches
(ICS), a indicating instantaneous trip unit (IIT) and
a high drop out instantaneous unit (ITH). The princi-
pal component parts of the relay are shown in Figures
1-6.

Electromagnet

The electromagnets for the types COM-5, COM-6,
COM-1T7, COM-8 and COM-9 relays have a main tapped
coil located on the center leg of an ‘*“E’’ type lamin-
ated 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 closing torque.

The electromagnets for the types COM-2 and
COM-11 relays have a main coil consisting of a
tapped primary winding and a secondary winding.
Two identical coils on the outer legs of the lamin-
ation structure are connected to the main coil sec-
ondary in a manner so that the combination of "all the
fluxes produced by the electromagnet result in out-
of-phase fluxes in the air gap. The out-of-phase air
gap fluxes produced cause a contact closing torque.

llpossible contingencies which may arise during installation, operation, or maintenance, and all
details and variations of this equipment do not purport to be covered by these instructions. lf further
information is desired by purchaser regarding his particular installation, operation or maintenance of
his equipment, the local Westinghouse Electric Corporation representative should be contacted.

SUPERSEDES I.L. 41-1028

*Denotes changes from superseded issue.

EFFECTIVE MAY 1968






+ TYPE COM OVERCURRENT REL AY ____

Fig. 1. Time Overcurrent Unit (Front View). 1-Tap Block. 2-Time&Diald 3-Control Spring Assembly. 4-Disc. 5-Stationary
Contact Assembly. 6-Magnetic Plugs. 7-Permanent Magnet,

Figh 2. "E"’ Type Electromagnet. 1-Magnetic Plugs. Fig. 3. Indicating Instantaneous Trip Unit (1IT).
2-Tap Block. 3-Tap Screw.
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Fig. 4. High Drop-Out Instantaneous Trip Unit (TH): Fig. 5. Plunger Assembly for ITH Unit.

) Fig. 6. Indicating Contactor Switch (ICS).
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TYFE CO OVERCURRENT RELAY

L icztine Comtacter Switch Unie (1CS)

The d-¢ indicating coniecior switeh is a small
ciapper type device, A muenotic armature, to which
Ieaf-spring mounted conteer s wre ciioched, ie eitrecied
v Lhe magnetic corte upeh eroriioation of the switel.
Vien the switch closes the nov iy contacts bridee

two stationary contacts, completing the trip circuit.
Also during this operation twofingers onthe 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 tar-
get, provides restraint for the armature and thus con-

trols the pickup value of the switch.

Indicating Instantaneous Trip Unit (11T)

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 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 “thé
switch provides the adjustable pickup range.jThe
minimum and maximum pick-up points are indicated
on the scale which is located to the rear of (thé core
screw.

High Drop-Out Instantaneous Trip Unig (ITH)

The high drop-out instantane®us trip” unit is a
small solenoid type device (Figs.4).“%A plunger as-
sembly (Fig. 5) rides up and dewn omya’vertical guide
rod in the center of the solenoid ‘eoil. The plunger
assembly consists of a bushing@wlhich is threaded en
the moving plunger and lockedfin place by a nut, and
a silver disc which Teststenga helical compression
spring at the lower end ofythe plunger. The guide rod
is fastened tofthe sStationary core which in turn is
held in place by“the iisulating plate on which the
stationary contacts are mounted. The stationary core
consists of two steel sections separated by a non-
magnetic ring. This non-magnetic ring provides an
air gap In which the plunger steel floats. When the
coil isTenergized, the plunger assembly moves upward
carmyingathe silver disc which bridges three conical-
shaped stationary contacts. In this position the heli-
calyspring is compressed and the plunger is free to

MOVe WLt contuer dise remains st ionary 50
a-c vibtraiions of the plunger assemblyv are preventcd
fron: cauvseine contact chatiering. A Micarta diso wiyich

acts as @ shield for the contact plate, screwWs on the

bottein o the guide rod and is locked in position by
a smuii not. The aridjustable core screw in the top of
the frame provides the principal means for adjusting

the current operating values.

The ITH unit is a current operated device which
will pick-up within the rangel stamped on the side of
the frame and drop-outqat 90%0f the pick-up current
value. The position of thejeore screw determines the
pick-up value for a pamticular contact gap. The 90
drop-out ratio is gccemplished through the right com-
bination of plurger steel setting, electricel pull and
spring strengthy, The most important facior in the
adjustment Of the| &nit is the correct positioning of
the plungern, steeldwith respect to the stationary core
air gap.

AbXilioty, Time-Delay Unit (T) — Where Used

This slugeged telephone type unit, in coniunction
with a tapped resistor, provides a 5-€ cycle delay on
piekup. The resistor in the rear of the relay is tapped
for use with 24, 48, 125 or 250 volt d-c supply, as
shown in the internal schematics of Figs. 17 and 18.

CHARACTERISTICS

The relays are generally available in the follow-
ing current ranges:

Range Tops

.5- 25 05 06 08 1.0 1.5 2.0 2.5
2 - 6 2 25 3 3.5 4 b) 6
4 - 12 4 b) 6 7 8 10 12

The time vs. current characteristics are shown
in Figs. 7 to 13. These characteristics give the con-
tact closing time for the various time dial settings
when the indicated multiples of tap value current are
applied to the relay.

ITH Unit

The unit has a 2 to 1range of pick-up adjustment
with a 90% or greater drop-out ratio. The only adjust-
ment necessary when making settings within the
nominal range is the positioning of the core screw.
At the maximum end of the range the drop-out ratio
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ERERGY REQUIREHERTS

TYPE COM-2 RELAY

VOET, AMPERES**

CONTINUOUS ONE SECOND POWER AT AT 3 TIMES /AT 10 TIMES AT 20 TIMNES
ANPERE RATING RATING* FACTOR TAP VALUE TAP VALUE® TAP VALUE TAP VALUE
RANGE TAP (AMPERES) (AMPERES) ANGLE ¢ CURRENT CURRENT CURRENT CURRENT

0.5 0.91 28 58 4.8 39.6 256 790

0.6 0.96 28 57 4.9 39.8 2170 851

0.8 1.18 28 53 5.0 42.7 308 1024

0.5/2.5 1.0 1.37 28 50 5.3 45.4 348 1220
1.5 1.95 28 40 6.2 54.4 435 1740

2.0 2.24 28 36 T2 65.4 580 2280

2.5 2.50 28 29 7.9 73.6 700 2850

2.0 3.1 110 59 5:04 38.7 262 800

2.5 4.0 110 55 913 39.8 280 920

3.0 4.4 110 51 5.37 42.8 312 1008

2/6 3.5 4.8 110 47 5.53 42.8 329 1120
4.0 5.2 110 45 5.72 46.0 . 360 1216

b 5.0 5.6 110 41 5.90 50.3 420 1500
6.0 6.0 110 37 6.54 54.9 474 1800

4.0 7.3 230 65 4.92 39.1 268 848

5.0 8.0 230 50 5.20 42.0 305 1020

6.0 8.8 230 417 5.34 44.1 330 1128

4/12 7.0 9.6 230 46 5.35 45.8 364 1260
8.0 10.4 230 43 5.86 49.9 400 1408

10.0 11.2 230 37 6.6 55.5 470 1720

12.0 12.0 230 34 7.00 62.3 528 2064

* Thermal capacities for shortitifes other than one second may be calculated on the basis of time being inversely proportional to the
square of the current.

¢ Degrees current lags voltdge at tap value current.

** Voltages taken with Rectoxtype voltmeter.







TYPE COM OVERCURRE ST RELAY o o

ENERGY REQUIREMENTS

COM.5 LONG TIME ARD COKM-¢ DEFIRITE MINIMUM TIME RELAYS

VOLT AMPERES®*

CONTINJOUS  ONE SECOND  POWER AT AT 3 TIMES AT 10 TiMpbs AT L0 N
AMPERS RATING RATING* FACTOR  TAP VALUE TAP VALUE  TAP VALUE TAP VARNE
_RANSH  TAP (AMPERES) _CURRENT  CURRENT cus ; { i
(G.5 2 56 (e8] 3.92 20.6 103 270
(0.6 2.2 56 68 3.96 20.7 106 288
(0.8 2.5 56 67 3.96 21 114 325
0.5/2.5 (1.0 2.8 56 66 4.07 21.4 122 360
(1.5 3.4 56 62 4.19 23.2 147 462
(2.0 4.0 56 60 4.30 24.9 168 548
(2.5 4.4 56 58 4,37 26.2 180 630
(2 8 230 67 3.88 21 110 308
(2.5 8.8 230 66 3.87 21.6 118 342
(3 9.7 230 64 3.93 22.1 126 381
2/6 (3.5 10.4 230 63 4.09 23.1 136 417
! (4 11.2 230 62 4.08 23.5 144 44¢
? (5 12.5 230 59 4.20 24.8 162 540
(6 13.7 230 57 4.38 26.5 183 624
(4 16 460 65 4.00 224 126 376G
(5 18.8 460 63 4.15 237 143 450
(6 19.3 460 61 4.32 25.3 162 531
4/12 (7 20.8 460 59 4.2% 264 183 611
(8 22.5 460 56 4.40 27.8 204 €9¢
(10 25 460 53 4.60 30.1 247 88t
(12 28 460 47 4092 35.6 288 1036
COM-7 MODERATELY INVERSE TIME RELAY (
VOLT AMPERES®**
CONTINUOUS ONE SECOND POWER AT AT 3 TINES AT 10 TIMES AT 20 TIMES
AMPERE RATING RATING ™ FACTOR TAP VALUE TAP VALUE TAP VALUE TAP VALUE
RANGE ;I‘_LXB (AMPERES) (AMPERES) ANGEB ¢ CURRENT CURRENT CURRENT CURRENT
(0.5 2 56 68 3.88 20.7 103 278
(0.6 2.2 56 67 3.93 20.9 107 288
(0.8 2.5 56 66 3.93 21.1 114 320
0.5/2.5 (1.0 2.8 56 64 4.00 21.6 122 356
(1.5 3.4 56 61 4.08 229 148 459
(2.0 4.0 S€ 58 4.24 24.8 174 582
(2.5 4.4 56 56 4.38 25.9 185 640
(2 8 230 66 4.06 21.3 111 308
(2.5 848 230 63 4.07 21.8 120 312
(3 9.7 230 63 4.14 22.5 129 366
2/6 (3.5 104 230 62 4.34 234 141 413
(4 12 230 61 4.34 23.8 149 448
(5 12.5 230 59 4.40 25.2 163 530
(6 134 230 58 4.62 27 183 624
(4 16 460 64 4.24 22.8 129 392
5 18.8 4690 61 4.30 24.2 149 460
4/12 (6 19.3 460 60 4.62 25.9 168 540
(§ 20.8 460 58 4.69 27.3 187 626
(8 22.5 460 55 4.80 29.8 211 688
(10 25 460 51 5.20 33 260 860
(12 25 460 46 5.40 37.5 308 1032

* Thermalycapacities for short times other than one second may be calculated on the basis of time being inversely proportional to the
squarepf the current.

¢ Degrees‘current lags voltage at tap value current.

*e Voitages taken with Rectox type voltmeter.
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T¥YPE COv OVEECURRENT REL £V ‘ N L

ENERGY REGUMREMENTS

COMm-& INVERSE TivE AND COW-¢ VERY INVERSE TIME RELAYS

VOLT AMPERE S**

CONTINU 5 ONSEFTOND POwWL}. Al AT 3 TIMES AT 10 TIME'S AN =0 TAMEY
RATING RATING FACTO;. TAF VALUR TAF VALUE TAP VALUE TAMMAL UL
" (AMPEEE = AT CANGIE ¢ CURRENT  CURRENT _ CURRENT_ CURNINT
(.o 2 56 72 2.38 21 132 350
(0.6 2.2 56 7 2.38 21 134 365
(0.8 2.5 56 69 2.40 21.1 142 400
0.5/2.5 (1.0 2.8 56 67 2.42 21.2 150 440
(1.5 3.4 56 62 2.51 22 120 530
(2.0 4.0 56 57 2.65 23.5 200 675
(2.5 4.4 56 53 274 24.8 228 800
(2 8 230 70 2.38 21 136 360
(2:5 8.8 230 66 2.40 21.1 142 395
3 9.7 230 64 2.42 215 149 430
2/6 (3.5 10.4 230 62 2.48 22 157 470
4 11.2 230 60 2.53 227 164 500
& 12.5 230 58 2.64 24 180 560
(6 15.7 230 56 2.75 25.2 198 660
(4 16 460 68 2.38 21.3 146 420
(5 18.8 460 63 2046 21.8 158 480
(6 19.3 460 60 2.54 22.6 172 550
4/12 (1 20.8 460 57 2162 23.6 190 620
(8 22.5 460 54 2.73 24.8 207 700
(10 25 460 48 3.00 2.8 246 850
(12 28 460 45 3.46 314 292 1020

TYPE/COM-11 RELAY

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 ¢ CURRENT CURRENT CURRENT CURRENT

0.5 1.7 56 36 0.72 6.54 71.8 250
0.6 1.9 56 34 0.75 6.80 75.0 267
0.8 2.2 56 30 0.81 1.46 84.0 298
0.5/2.5 1.0 3.5 56 27 0.89 8.30 93.1 330
1.5 3.0 56 22 1.13 10.04 115.5 411
2.0 3.5 56 17 1.30 11.95 136.3 502
2.5 3.8 56 16 1.48 13.95 160.0 610
3 2.0 7.0 230 32 0.73 6.30 74.0 264
s : 25, 7.8 230 30 0.78 7.00 78.5 285
3.0 8.3 230 27 0.83 7.74 84.0 309
2/6 3.5 9.0 230 24 0.88 8.20 86.0 340
40 10.0 230 .23 0.96 9.12 102.0 372
5.0 11.0 230 20 1.07 9.80 109.0 430
6.0 12.0 230 20 1.23 11.34 129.0 504
4.0 14 460 29 0.79 7.08 8.4 296
5.0 16 460 25 0.89 8.00 90.0 340
6.0 17 460 22 1.02 9.18 101.4 378
% 4712 7.0 18 460 20 1.10 10.00 110.0 454
pih 8.0 20 460 18 1.23 11.1 124.8 480
# 10.0 22 460 17 1.32 14.9 131.6 600
v“ 12.0 26 460 16 1.8 16.3 180.0 720

* “Thermal capacities for short times other than one second may be calculated on the basis of time being inversely proportional to the
square of ¢he current.

]
{ ' ¢ Degrees current lags voltage at tap value current.

Voltages taken with Rectox type voltmeter.
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Fig. 13. Typical Time Curves of the Type COM-11 Relay.
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lover the contact shivld to 1ncreese the contact gup
and follow, The range mav be increased by lowering
{he ylunger after the core =crew has been set at its
avimur rated position. If the pluncer is lowered to
ircrease the pick-up curient value, then at 300% of
minimum trip the drop-out ratio is 60% of the pick-up
current. At 400% of minimum trip the drop-out ratio
is 45% of the pick-up current.

The burden of this unit at minimum pick-up is
0.44 V.A. at 60 cycles.

Continuous current rating of the coil is 2 times
minimum pickup value.

One second ratingis approximately 45 times min-
imum pick-up.

Characteristic operating times for the unit over
its nominal range are:

Less than 1 cycle at 200% of trip value
1/2 cycle at 5005 of trip value
1/4 eycle at 1000% of trip value

Trip Circuit

The main contacts will safely close peres
at 250 volts d-c¢ and the seal-in contac
cating contactor switch will safely carry t
long enough to trip a circuit breaker.

a close 30

The IIT and ITH contacts wi :
arryithis current

amperes at 250 volts d-c, andpwil
long enough to trip a breaker.
tch has two taps

The indicating com&.
provide a pickup setti of or 2 amperes. To

change taps requires connecting the lead located in
front of the tap bloc esired setting by means
of a screw cennect

QU o

P

ap - 6.5 ohms d-c resistance
tap - 0.15 ohms d-c resistance

]
o
ool
3
ol
]
-

SETTINGS

Unit

‘ The overcurrent unit settings can be defined
ither by tap setting and time dial position or by tap

rent malnple of the tar
Lire 0o position o 3 lup 9000

tire s {in

value current
Toyrovide solocdve cireuit bregker operaticg, @
minimum coordinating time of 0.3 seconds plus circuit
breaker time is recommend ‘een the relay being
set and the relays w which ©oordination is to be
effected.

the terminal plate above
lections t- various turns ori
lacing this screw in the vari-
oles, the relav will respond to
alue currents in accordance with
sul time-current curves.

The connector, scCr
the time dial make

ous termin
multiples
the vari

ce'the tap block connecter screw carries eper-
rrent, be sure that the screw is turned tight.

& er o avold cpening the current transfornmer cir-
s when chenging taps under locg, contect the

spare connecior screw in the desired tap position
efore removing the other tap screw from the original
tap position.

Instantaneous Reclosing

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 lousening 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 sclidly against its backstop.

Indicating Contactor Switch (ICS)

No setting is required onthe 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. When the relay energizes a
125 or 250 volt d-c type WL relay switch, or equiva-
lent, use the 0.2 ampere tap; for 48 volt d-c applica-
tions set in 2 tap and use Type WL relay coil
S$%304C209G01 or equivalent.

Indicating Instantaneous Trip (IIT)

The core screw must be adjusted to the value of

15
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Fig. 15. External Schemotic of COM Reloyshwith Auxiliary Time-Deloy Unit and ITH Unit.

pick-up current desired.

The nameplate data will furnish thepactual cur-
rent range that mav be obtained from the“WT unit.

ITH Unit

The unit, prior to shipment is adjuSted for mini-
mum pick-up value, that is, th@lowepsfvalue marked
on the side of the frame. ThelfolloWwing procedure is
used when changing thishsetting over the indicated
range where a 909 or higherdrop-out ratio is desired.
Connect the coil of the init im, series with an ammeter
and adjustable load. Apply the desired pick-up cur-
rent, then adjust thescaore screw until the plunger
just picks up@ypLoeké core screw securely in place.

If it i§ degfired t@ set the unit for either a differ-
ent drop-out.#£atio Over the nominal range or for pick-
up values aboweshe nominalrange, then the following
procedure should be followed.

With the unit in series with an ammeter and ad-
justable load, apply the desired drop-out current.
Adjustrthe core screw until the plunger assembly just
dnops out. Then applv the desired pick-up current

and adjust the Micarta contact shield till the plunger

assenbly just picks up. It is recommended that the
contact gap should not be made less than 0.13 of an
inch. The contact gap may be detenuined by turning
up the contact shield from the setting position unil
the contacts just close. One turn of the
equal to 018 of an-inch contact gap.

shield is

Topped Resistor (When Used)

The relay is shipped with the resistor tapped for
125 volt d-¢ service. See Fig, 17 or 18 for the proper
When viewed from the
rear of the relayv the red dot on terminal 1 of the re-

positions for other d-c ratings.

sistor ig on the extreme left.

INSTALLATION

The relavs should be mounted on switchboard
panels or their equivalent in a location free from
dirt, mositure, excessive vibration and heat. Mount
the relay vertically by means ef 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 elec-
trical connections may be made directly to the ter-
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Fig. 16. Internal Schematic of the Type COM Relay, without
Auxiliary Time-Delay Unit, in FT21 Case. (For
S$%#289B355A — Series of COM-5 Relays).

minals by means of screws for steel panel mounting
or to the 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 @&
wrench.

For detail information on the FT case referie
I.L.. 41-076.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure eerrect opera-
tion of this relay have been made“at the factory.
Upon receipt of the relay no cugtomer adjustments,
other than those covered under ““‘SETTINGS’’ should
be required.

For relays whichginclude“ansindicating instanta-
neous trip unit (II'F), the jumetion of the induction
and indicating instantaneousdtrip coils is brought out
to switch jaw #3. Withathis arrangement the overcur-
rent units can be tested separately.

Acceptance Check

The folleawing check is recommended to insure
that the relay®isiin proper working order:

1.Contaet

a) BY turning the time dial, move the moving

18

Fig. 17. Internah Schemiotic of the Type COM Relay with
Auxiliagry Time-Delay Unit and ITH Unit, in FT21
Cosen{For S#+289B456A — Series of COM-5 Relays).

contacts until they deflect the stationary con-
tact to a position wherethe stationary contact
is resting against its backstop. The index
mark located on the movement frame should
coincide with the ‘“‘O’’ mark on the time dial.
For double trip relays, the follow on the sta-
tionary contacts should be approximately
1/64'".

b) Forrelays indentified with a ““T’’, located at
lower left of stationary contact block, the
index mark on the movement frame will coin-
cide with the ‘‘O’’ mark on the time dial when
the stationary contact has moved through ap-
proximately one-half of its normal deflection.
Therefore, with the stationary contact resting
against the backstop, the index mark is off-
set to the right of the ‘*O’’ mark by approxi-
mately .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. For
double trip relays, the follow on the station-
ary contacts should be approximately 1/32°’.

2. Minimum Trip Current — Set the time dial to
position 6. Using lowest tap setting, alternately
apply tap value current plus 3% and tap value current
minus 3%. The moving contact should leave the back-
stop at tap value current plus 3% and should return to
the backstop at tap value current minus 3%.
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Fig. 18. Internal Schematic of the Type COM Relay, with
Auxiliary Time-Deloy Unit and IT Unit, in FT2]
Case. (For $¥289B511A ~ Series of COM-5 Relays).

3. Time Curve — Table I shows the tdme“eurve
calibration points for the various types{ .of relays.
With the time dial set to the indicated@position and
on the lowest top setting, apply the currents speci-
fied by Table I, (e.g. for the COM-2, 8 and 20"times
tap value current) and measure the operating time of
the relay. The operating times shguld equ@l those of
Table I plus or minus 5 percemnt.

For type COM-11 relay @nly, the 1.30 times tap
value operating time from,the“mumber € time dial
position is 54.9 * 5% geeondsd’ It is important that
the 1.30 times tap value current be maintained ac-
curately. The maintainingmef this current accurately
is necessary becatisefofdithe steepness of the slope
of the time-current“characteristic (Figure 13). A 15
variation im'the 1.80,times tap value current (includ-
ing meastiringdinstrument deviation) will change the
nominal operatingdfime by approximately 4%.

4. Indicating Instantaneous Trip Unit (IIT) —
The core serew which is adjustable from the top of
théytrip unit determines the pickup value. The trip
it ‘has a nominal ratio of adjustment of 1 to 4 and
amyaccuracy within the limits of 10%.

The making of the contacts and target indication

Big. 190 Diogram of Test Connections for CO Unit of COM
Relays.

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 IIT. The
operation indicator target should drop freely.

5. Indicating Contactor Switch (ICS) — Close
the main relay contacts and pass sufficient d-¢ cur-
rent 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 tarzet should drop freely.

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 stationarv contacts simulta-
neously.

6. High Drop-out Instantaneous Unit (ITH) —
The plunger assembly should pickup and seal in at
the minimum pickup current value stamped on the
frame and drop out at least 90% of this value. The
unit should maintain at least a 98% drop out ratio
over the nominal range.

19
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Fig. 20. Setting Example for Motor Protection Using
S%#289B355A — Relays without Auxiliory Time-
Delay Unit.

The contact gap should not be less than .098, of
an inch. Contact gap is determined as described
under settings.

7. Auxiliary Time-Delay Unit (T) — /For relays
wired per Fig. 17 or 18, apply 100 volts'd:c to ter-
minals 5 and 7. Manually close the gentacts of the
ITH or IT unit in the top right-hand @orner of the re-
lay. The T unit should operate.

Routine Maintenance

All relays should bg 1nsSpected and checked
periodically to assurelypropef operation. Generally a
visual inspection shéuld“@all attention to any notice-
able changes. Adminimum ‘Suggested check on the
relay system is to,€losedthe contacts manually to
assure that the breaKerftrips 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 sec-
ondary current)through the relay and check the time
of operatien, It is preferable to make this at several
times ‘pick-up current at an expected operating point
for Wthe“particular application. For the 0.5 ampere

20

fig. 2. Setting Exaomple for Motor Protection Using
$¥289B456A — or S%289B511A - Reloys with
Auxiliory Time-Delay Unit.

range COM-5 and COM-6 induction units use the
dashed test circuit in Fig. 19 as these relays are
affected by a distorted wave form. With this connec-
tion the 25/5 ampere current transformers should be
worked well below the knee of the excitation curve.
(i.e. Use a 10L50 or better)

All contacts should be periodically cleaned. A
contact burnisher #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.

CALIBRATION

Use the following procedure for calibrating the
relayv 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 ‘‘Acceptance Check’’)

CO Unit
1. Contact

a) By turning the time dial, move the moving

¢
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Coonots unill G v o e UL g bnary con
toet toog pracition s bese {he e e contact
Goresting Gpodrs dis booberop. T he indes
locates 1 15 - 5 wvenion dreewe should
Coode with ot ST park oot time diall

1.1 doubie trip rejavs, the follow on the sta-
tionary contacts should be approximately
1,/64".

b) For relays identified with a ‘‘T’’, located at
lower left of stationary contact block, the
index mark on the movement frame will coin-
cide with the ““O’’ mark on the time dial when
the stationary contact has moved through
approximately one-half of its normal deflec-
tion. Therefore, with the stationary contact
resting against the backstop, the index mark
is offset to the right of the ‘“‘O'" mark by ap-
proximately .020"".

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

With the time dial set on ‘“*O’’, wind up the spirad
spring by means of the spring adjuster untid®approxi-
mately 6-3/4 convolutions show.

Set the relay on the lowest tap setting, théptime
dial to position 6.

Adjust the control spring temsion,s® that the
moving contact will leave the backstop) at tap value
current +1.09% and will return to,thémbackstop at tap
value current —1.0%.

3. Time Curve Calibration - Install the per-
manent magnet.

Apply the indicateéd current per Table I for per-
manent magnet adjustment (e.g. COM-8, 2 times tap
value) andgmeasure“the operating time. Adjusi the
permanent” magnet “‘keeper until the operating time
corresponds4o thefvalue of Table I.

For Type“COM-11 Relay only, the 1.3 times tap
value operating time from the number 6 time dial
position i®& 54.9 * 5% seconds. It is important that
they 1.30 times tap value current be maintained ac-
curately. The maintaining of this current accurately
isynecessary because of the steepness of the slope
of*the time-current characteristic (Figure 13). A 1%
variation in the 1.30 times tap value current (includ-
ing measuring instrument deviation) will change the

Loveitar opnrating tine by appros It i
Goeoat 1.3 times top vebd Dy S5 e

Pindts, a minor adiustment of (M T STy
vitiyive the eorrect operating tinge w it Ly undd oo
efieor on the minimum pick-up of oo T

checkis to be made after the 2 times #aj; vaiue adjust-
ment has been completed.

Apply the indicatedycurreat per Table I for the
electromagnet plug adgustment (e.g. COM-8, 20 times
tap value) and measupe the operating time. Adjust
the proper plug uatil thedoperating time corresponds
to the value in Table,I. (Withdrawine the left hand
plug, front viewjjinereases the operating time and
withdrawingithemight hand plug, front view, decreases
the time ) Ingadiusting the plugs, one plug should be
screwed impcompletely and the other plug run in or
cutyuntdl the [proper operating time has been obtained.

Recheck the permanent magnet adjustmment, If
tlLeSeperating time for this calibration paint has
ctdnged, readjust the permanent magnet and then
Tegheck the electromagnet plug adiustment.

4. Indicating Contactor Switch (ICS) — Close
the main relay contacts and pass sufficient d-c cur-
rent 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
operating indicator target should drop freely.

5. Indicating Instantaneous Trip Unit (IIT)

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

The nameplate date will furnish the actual cur-
rent range that mayv be obtained from the IIT unit.

6. High Drop-cut Instantaneous Unit (ITH) —
Tlie tactory adjustment of the position of the plunger
steel provides a drop-out ratio of 90% over the nomi-
na! range. But, in the event a considerable anount of
material is removed from the contacts, due to re-
peated operations, burnishing, etc., the drop-out ratic
may fall below 90%. If this occurs, then the plunger
steel should be turned down to compensate. If the
plunger steel setting is changed for the above or any
other reasons, the following procedure should be used
to recalibrate the relay.

Set the core screw at ten turns up from its bottom
position. Adjust the plunger steel position on the
plunger until the current value at vhich the plunger
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TABLE 1

TIME CURVE CALIBRATION DATA - 50 & 60 CYCLES

PERMANENT MAGNET ADJUSTMENT ELECTROMAGNET PLUGS
TIME CURRENT OPERATING CURRENT OPERATING
RELAY DIAL (MULTIPLES OF TIME WMUETIPLES OF TIME
TYPE POSITION  TAP VALUE) SECONDS TAP VALUE) SECONDS
COM-2 6 3 0.51 20 0.22
COM-5 6 2 37.80 10 14.30
COM-6 6 2 2.46 20 119
COoM-7 6 2 4.27 20 1.11
COM-8 6 2 13.35 20 1.11
COM-9 6 2 8.87 20 0.65
COM-11 6 2 11.27 20 0.24 &

AFor 50 cycle‘C@s-11 relay 20 times operating time limits are 0.24 + 10%, —5%.
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INSTALLATION

Westinghouse  1.L. 41.102B
OPERATION e MAINTENANCE

INSTRUCTION)S

TYPE COM OVERCURRENT RELAY

CAUTION Before putting 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 prop-
erly, and operate the relay to check the settings and
electrical connections.

APPLICATION

COM relays may be applied wherever two in-
stantaneous overcurrent units are required in addition
to the time overcurrent unit. For example Fig. 20
shows how the COM-5 (long time) relay is used for
motor protection, with the CO-5 unit alarming just
above motor full load and tripping at higher oyerloads
through the low set instantaneous unit; the high set
instanthneous unit is set above locked zotomyeurrent
to provide high speed tripping of heavy faults.@Eig.
21 shows how another variation of COM=5, proyides

*improved fault protection for a motor by delaying ITH
tripping by 5to 6 cycles to overridegthe assymetrical
starting current.

The relay with auxiliary,time-delay unit is also
available with the IT Unity(clapper type) rather than
the ITH (plunger type). The“highest range available
in the ITH design is 16432 amperes.

The COM withoutsthe auxiliary time-delay unit
may also be utilizedffor distribution line protection,
with the low'set Imstantaneous locked-out by the re-
closing relay, and with the high set unit left in ser-
vice to provide high speed clearing of close-infaults.
See Fig. 14 fomthe connections of this application.

CONTENTS

This instruction leaflet applies to the following
types of relays:

SUPERSEDES I.L. 41-102A

*Denotes changes from superseded issue.

Type COM- 2 Short/Time Relay
COM- 5‘Mong Time Relay
COM-46 Definite Minimum Time Relay
COM-, T'Mederately Inverse Time Relay
COM- 8ylnverse Time Relay
COM:- 9 Very Inverse Time Relay
COM-11 Extremely Inverse Time Relay

Faeh ‘of these is available with or without a 5-6
cyclettime-delay unit.

CONSTRUCTION AND OPERATION

The type COM relays consist of a time-overcur-
rent unit (CO), two indicating contactor switches
(ICS), a indicating instantaneous trip unit (IIT) and
a high drop out instantaneous unit (ITH). The princi-
palcomponent parts of the relay are shown in Figures
1-6.

Electromagnet

The electromagnets for the types COM-5, COM-6,
COM-17, COM-8 and COM-9 relays have a main tapped
coil located on the center leg of an “‘E’’ type lamin-
ated 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 closing torque.

The electromagnets for the types COM-2 and
COM-11 relays have a main coil consisting of a
tapped primary winding and a secondary winding.
Two identical coils on the outer legs of the lamin-
ation structure are connected to the main coil sec-
ondary in a manner so that the combination of all the
fluxes produced by the electromagnet result in out-
of-phase fluxes in the air gap. The out-of-phase air
gap fluxes produced cause a contact closing torque.

EFFECTIVE OCTOBER 1965



TYPE COM OVERCURRENT RELAY

Fig. 1. Time Overcurrent Unit (Front View), 1-Tap Block. 2-Time Djaly, 3-Control Spring Assembly. 4-Disc. 5-Stationary
Contact Assembly, 6-Magnetic Plugs. 7-Permanent Magnet,

-
-
-
Ll
il
-
-
-
-
>

Fig. 2N8'E"" "Type Electromagnet. 1-Magnetic Plugs. *Fig. 3. Indicating Instantaneous Trip Unit (IIT).
2-Tap Block. 3-Tap Screw.
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Fig. 4. High Drop-Out Instantaneous Trip Unit {ITH). Fig. 5. Plunger Assembly for ITH Unit.

Fig. 6. Indicating Contactor Switch (ICS).



TYPE COM OVERCURRENT RELAY

Indicating Contactor Switch Unit (ICS)

The d-c indicating contactor switch is a small
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 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 tar-
get, provides restraint for the armature and thus con-

trols the pickup value of the switch.

Indicating Instantaneous Trip Unit (IIT)

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 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
minimum and maximum pick-up points are indicated
on the scale which is located to the rear of the‘eofe
SCrew.

High Drop-Out Instantaneous Trip Unit (LTH)

The high drop-out instantaneous, trip, unit is a
small solenoid type device (Fig. 4). %A plunger as-
sembly (Fig. 5) rides up and downgon a yertical guide
rod in the center of the solenoidicoil., The plunger
assembly consists of a bushing"Which'is threaded on
the moving plunger and lecked ift place by a nut, and
a silver disc which rests ‘om_a“helical compression
spring at the lower end ofgthe ‘plunger. The guide rod
is fastened to the“stationary” core which in turn is
held in place by the imsulating plate on which the
stationary contacts are mounted. The stationary core
consists of two steel sections separated by a non-
magnetic ring. This non-magnetic ring provides an
air gap in whieh the plunger steel floats. When the
coil is energized) the plunger assembly moves upward
carrying the,silver disc which bridges three conical-
shaped stationary contacts. In this position the heli-
cal spring is compressed and the plunger is free to

move while the contact disc remains stationary. Thus,
a-c vibrations of the plunger assembly are preventéd
from causing contact chattering. A Micarta disc which
acts as a shield for the contact plate, screws on the
bottom of the guide rod and is locked in position by
a small nut. The adjustable core screw in the tep of
the frame provides the principal means,for adjusting
the current operating values.

The ITH unit is a current gperatedddevice which
will pick-up within the range stamped”on the side of
the frame and drop-out at 90%, ofithe pick-up current
value. The position of the,core'serew determines the
pick-up value for a particulargontact gap. The 90%
drop-out ratio is accaomplished through the right com-
bination of plunger_steel setting, electrical pull and
spring strength. AThefymost important factor in the
adjustment ¢f, the’ unit/ is the correct positioning of
the plunger steel with respect to the stationary core
air gap.

Auxiliary, Time-Delay Unit (T) — Where Used

This slugged telephone type unit, in conjunction
withpa tapped resistor, provides a 5-6 cycle delay on
pickup. The resistor in the rear of the relay is tapped
forlus€é with 24, 48, 125 or 250 volt d-c supply, as
shown in the internal schematics of Figs. 17 and 18.

CHARACTERISTICS

The relays are generally available in the follow-
ing current ranges:

Range Taps

.5- 25 05 06 0.8 1.0 1.5 2.0 2.5
2 -6 2 2.5 3 3.5 4 5 6
4 -12 4 5 6 7 8 10 12

The time vs. current characteristics are shown
in Figs. 7 to 13. These characteristics give the con-
tact closing time for the various time dial settings
when the indicated multiples of tap value current are
applied to the relay.

ITH Unit

The unit has a 2to 1range of pick-up adjustment
with a 90% or greater drop-out ratio. The only adjust-
ment necessary when making settings within the
nominal range is the positioning of the core screw.
At the maximum end of the range the drop-out ratio
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ENERGY REQUIREMENTS

TYPE COM-2 RELAY

v ES**

CONTINUOUS ONE SECOND POWER AT AT 10 TIMES AT 20 TIMES
AMPERE RATING RATING* FACTOR TAP VALUE TAR VA TAP VALUE TAP VALUE
RANGE TAP (AMPERES) (AMPERES) ANGLE¢ CURRENT CURRENT CURRENT

0.5 0.91 28 58 4.8 256 790

0.6 0.96 28 57 4.9 270 851

0.8 1.18 28 53 5.0 308 1024

0.5/2.5 1.0 1.37 28 50 348 1220
1.5 1.95 28 40 435 1740

2.0 2.24 28 36 580 2280

2.5 2.50 28 29 700 2850

2.0 3.1 110 59 ) 262 800

2.5 4.0 110 55 13 39.8 280 920

3.0 4.4 110 5 5.37 42.8 312 1008

2/6 3.5 4.8 110 5.53 42.8 329 1120
4.0 5.2 110 5.72 46.0 360 1216

5.0 5.6 110 a1 5.90 50.3 420 1500

6.0 6.0 110 37 6.54 54.9 474 1800

4.0 7.3 230\ 5 4.92 39.1 268 848

5.0 8.0 2 50 5.20 42.0 305 1020

6.0 8.8 47 5.34 44.1 330 1128

4/12 7.0 9.6 30 46 5.35 45.8 364 1260
8.0 10.4 23 43 5.86 49.9 400 1408

10.0 12 @ 3 37 6.6 55.5 470 1720

12.0 12.0 \ 0 34 7.00 62.3 528 2064

square of t

e current.
¢ Degrees current lags voltage at value current.
** Voltages taken with voltmeter.

%

* Thermal cafacities for short\& than one second may be calculated on the basis of time being inversely proportional to the
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ENERGY REQUIREMENTS

COM-5 LONG TIME AND COM-6 DEFINITE MINIMUM TIME RELAYS

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 ¢ CURRENT  CURRENT _ CURRENT CURRENT
(0.5 2 56 69 3.92 20.6 103 70
(0.6 2.2 56 68 3.96 20.7 106
(0.8 2.5 56 67 3.96 21 114 5
0.5/2.5 (1.0 2.8 56 66 4.07 21.4 122 \
(1.5 3.4 56 62 4.19 23.2 147 462
(2.0 4.0 56 60 4.30 24.9 168 48
(2.5 4.4 56 58 4.37 26.2 180 630
@ 8 230 67 3.88 21 110 308
(2.5 8.8 230 66 3.87 21.6 342
3 9.7 230 64 3.93 22.1 6 381
2/6 (3.5 10.4 230 63 4.09 23.1 417
4 11.2 230 62 4.08 23.5 144 448
5 12.5 230 59 4.20 24.8 2 540
(6 13.7 230 57 4.38 26.5 @133 624
(4 16 460 65 4.00 N 126 376
5 18.8 460 63 4.15 143 450
(6 19.3 460 61 4.32 162 531
4/12 (7 20.8 460 59 4.21 183 611
(8 22.5 460 56 4.40 204 699
(10 25 460 53 4.60 . 247 880
(12 28 460 47 4.92 6 288 1056
COM-7 MODERATE IME RELAY
VOLT AMPERES**
CONTINUOUS ONE SECOND R AT AT 3 TIMES AT 10 TIMES AT 20 TIMES
AMPERE RATING RATING* P VALUE TAP VALUE TAP VALUE TAP VALUE
RANGE TAP _(AMPERES) _ (AMPERES) CURRENT  CURRENT  CURRENT  CURRENT
(0.5 2 56 3.88 20.7 103 278
(0.6 2.2 56 3.93 20.9 107 288
(0.8 2.5 56 3.93 21.1 114 320
0.5/2.5 (10 2.8 S 4.00 21.6 122 356
(1.5 3.4 4.08 22.9 148 459
(2.0 4.0 N 4.24 24.8 174 552
(2.5 4.4 x 4.38 25.9 185 640
2 8 66 4.06 21.3 111 306
(2.5 8.8 30 63 4.07 21.8 120 342
@3 9.7 30 63 4.14 22.5 129 366
2/6 (3.5 10. 230 62 4.34 23.4 141 413
(4 11 230 61 4.34 23.8 149 448
5 2. 230 59 4.40 25.2 163 530
(6 230 58 4.62 27 183 624
( 16 460 64 4.2 22.8 129 392
(5 460 61 4.30 24.2 149 460
4/12 (6 3 460 60 4.62 25.9 168 540
1 20.8 460 58 4.69 27.3 187 626
8 22.5 460 55 4.80 29.8 211 688
10 o 2 460 51 5.20 33 260 860
(12 28 460 46 5.40 37.5 308 1032

L 4

f or short times other than one second may be calculated on the basis of time being inversely proportional to the
rent.

s,
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ENERGY REQUIREMENTS

COM-8 INVERSE TIME AND COM-9 VERY INVERSE TIME RELAYS

VOLT AMPERES**

CONTINUOUS ONE SECOND POWER AT AT3 TIMES AT 10 TIMES A ES
AMPERE RATING RATING* FACTOR TAP VALUE TAP VALUE TAP VALUE TAP VALUE
_RANGE_ TAP _(AMPERES) _(AMPERES) ANGLE ¢ CURRENT .CURRENT _ CURRENT CURRENT
4

(0.5 2 56 72 2.38 21 2 350

(0.6 2.2 56 7 2.38 21 365

(0.8 2.5 56 69 2.40 21.1 % 400

0.5/25 (1.0 2.8 56 67 2.42 21.2 1 440
1.5 3.4 56 62 2.51 22 \o 530

(2.0 4.0 56 57 2.65 23.5 0 675

(2.5 4.4 56 53 2.74 24.8 28 800

(2 8 230 70 2.38 21 136 360

(2:5 8.8 230 66 2.40 1 142 395

@3 9.7 230 64 2.42 21, 149 430

2/6 (3.5 10.4 230 62 2.48 157 470
(4 11.2 230 60 2.53 22. 164 500

5 12.5 230 58 2.64 4 180 580

I 13.7 230 56 2.75 5.2 198 660

4 16 460 68 21.3 146 420

(5 18.8 460 63 21.8 158 480

(6 19.3 460 60 22.6 172 550

4/12 (1 20.8 460 57 23.6 190 620
(8 22.5 460 5 24.8 207 700

(10 25 460 48 27.8 248 850

a2 28 460 .46 31.4 292 1020

-11 RELAY

VOLT AMPERES**

POWER AT AT 3 TIMES AT 10 TIMES AT 20 TIMES
FACTOR TAP VALUE TAP VALUE TAP VALUE TAP VALUE
ANGLE¢ CURRENT CURRENT CURRENT CURRENT

CONTINUOUS O
AMPERE RATING
RANGE TAP (AMPERES)

0.5 1.7 36 0.72 6.54 71.8 250

0.6 1.9 34 0.75 6.80 75.0 267

0.8 2.2 56 30 0.81 7.46 84.0 298

0.5/2.5 1.0 05 56 27 0.89 8.30 93.1 330
1.5 3, 56 22 113 10.04 115.5 411

2.0 \ 56 17 1.30 11.95 136.3 502

2.5 : 56 16 1.48 13.95 160.0 610

2.0 \ 230 32 0.73 6.30 74.0 264

25 8 230 30 0.78 7.00 78.5 285

. 3 230 27 0.83 7.74 84.0 309

2/6 0 230 24 0.88 8.20 89.0 340
10.0 230 23 0.96 9.12 102.0 372

11.0 230 20 1.07 9.80 109.0 430

12.0 230 20 1.23 11.34 129.0 504

0 14 460 29 0.79 7.08 78.4 296

5.0 16 460 25 0.89 8.00 90.0 340

6.0 17 460 22 1.02 9.18 101.4 378

4/1 7.0 18 460 20 1.10 10.00 110.0 454
8.0 20 460 18 1.23 11.1 124.8 480

10.0 22 460 17 1.32 14.9 131.6 600

L 4 12.0 26 460 16 1.8 16.3 180.0 720

al capacities for short times other than one second may be calculated on the basis of time being inversely proportional to the
uare of the current.

Degrees current lags voltage at tap value current.

Voltages taken with Rectox type voltmeter.
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I.L. 411028

will be greater than 90% and it may be desirable to
lower the contact shield to increase the contact gap
and follow. The range may be increased by lowering
the plunger after the core screw has been set at its
maximum rated position. If the plunger is lowered to
increase the pick-up current value, then at 300% of
minimum trip the drop-out ratio is 60% of the pick-up
current. At 400% of minimum trip the drop-out ratio
is 45% of the pick-up current.

The burden of this unit at minimum pick-up is
0.44 V.A. at 60 cycles.

Continuous current rating of the coil is 2 times
minimum pickup value.

One second rating is approximately 45 times min-
imum pick-up.

Characteristic operating times for the unit over
its nominal range are:

Less than 1 cycle at 200% of trip value
1/2 cycle at 500% of trip value
1/4 cycle at 1000% of trip value

Trip Circuit

The main contacts will safely close“30 amperes
at 250 volts d-c and the seal-in contact§yof the indi-
cating contactor switch will safely carry this, current
long enough to trip a circuit breaker.

The IIT and ITH contacts will safely close 30
amperes at 250 volts d-c, an@d will\carry this current
long enough to trip a breaker.

The indicating contactor ‘switch has two taps
provide a pickup settingy of 942 or 2 amperes. To
change taps requires connecting the lead located in
front of the tap blockgto thefdesired setting by means
of a screw connectioné

Trip Circuit Constants

Contaetor Switeh -
0.2 ampere'tap - 6.5 ohms d-c resistance
2.0 ampere tap - 0.15 ohms d-c resistance

SETTINGS

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,somg cur-
rent multiple of the tap setting (e.g. 4 tap setfing, 2
time dial position or 4 tap setting, 0.6 seconds at 6
times tap value current).

To provide selective circuit breaker operation, a
minimum coordinating time ofy0.3 seconds plus circuit
breaker time is recommended between the relay being
set and the relays withgpwhichédcoordination is to be
effected.

The connectop,screw_on the terminal plate above
the time dial makes“eonnections to various turns on
the operating coily By placing this screw in the vari-
ous terminal plate holes, the relay will respond to
multiples ofjtap value currents in accordance with
the variousytypieal time-current curves.

Caution

Since the tap block connector screw carries oper-
ating eurrent, be sure that the screw is turned tight.
In order to avoid opening the current transformer cir-
cuits 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.

Instantaneous Reclosing

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 restingagainst
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)

No 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. When the relay energizes a
125 or 250 volt d-c type WL relay switch, or equiva-
lent, use the 0.2 ampere tap; for 48 volt d-c applica-
tions set in 2 tap and use Type WL relay coil
S#304C209G01 or equivalent.

Indicating Instantaneous Trip (IIT)

The core screw must be adjusted to the value of
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Fig. 14. External Schematic of COM Relays without Auxiliary Time-Delay Unit.
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Fig. 15. External Schematic of COM Relays“with Auxiliary Time-Delay Unit and ITH Unit.

pick-up current desired.

The nameplate data will furnish the%actual, cur-
rent range that may be obtained from the T unit.

ITH Unit

The unit, prior to shipment is adjusted for mini-
mum pick-up value, that is, théfGloweér*value marked
on the side of the frame. The'following procedure is
used when changing thisUsetting, over the indicated
range where a '90% or higher dtepsout ratio is desired.
Connect the coilof the gnit im\series with an ammeter
and adjustable load. Apply the desired pick-up cur-
rent, then adjust thegscoere screw until the plunger
just picks upi@Lock({core screw securely in place.

If it 8 degired to set the unit for either a differ-
ent drop-outyfatio /over the nominal range or for pick-
up values abovedhe nominal range, then the following
procedure should be followed.

With the unit in series with an ammeter and ad-
justable load, apply the desired drop-out current.
Adjust'the core screw until the plunger assembly just
drfeps out. Then apply the desired pick-up current
and adjust the Micarta contact shield till the plunger

assembly just picks up. It is recommended that the
contact gap should not be made less than .013 of an
inch. The contact gap may be determined by turning
up the contact shield from the setting position until
the contacts just close. One turn of the shield is
equal to .018 of an inch contact gap.

Tapped Resistor (When Used)

The relay is shipped with the resistor tapped for
125 volt d-c service. See Fig. 17 or 18 for the proper
positions for other d-c ratings. When viewed from the
rear of the relay the red dot on terminal 1 of the re-
sistor is on the extreme left.

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a location free from
dirt, mositure, 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 elec-
trical connections may be made directly to the ter-
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Fig. 16. Internal Schematic of the Type COM Relay, without
Auxiliary Time-Delay Unit, in FT21 Case. (For
S$#289B355A ~ Series of COM-5 Relays).

minals by means of screws for steel panel mounting
or to the 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 4o
I.L. 41-076.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure, correct opera-
tion of this relay have been made atWthe factory.
Upon receipt of the relay no customer adjustments,
other than those covered under ‘““SETTINGS’’ should
be required.

For relays which ingludeyan“indicating instanta-
neous trip unit (IIT),#he junctien of the induction
and indicating instanteneous trip coils is brought out
to switch jaw #3. With this afrangement the overcur-
rent units can be tested separately.

Acceptance Check

The following check is recommended to insure
that the relayis%mproper working order:

1.Contact

a) ‘Bywturning the time dial, move the moving

18

Fig. 17. Internali,Sehematic of the Type COM Relay with
Auxiliary \Eime:Delay Unit and ITH Unit, in FT21
Case:, (ForS#289B456A — Series of COM-5 Relays).

contacts untilthey deflect the stationary con-
taet,to a position where the stationarycontact
iSrresting against its backstop. The index
mark located on the movement frame should
coincide with the ‘‘O’’ mark on the time dial.
For double trip relays, the follow on the sta-
tionary contacts should be approximately
1/64".

b

~

For relays indentified with a ‘‘T'’, located at
lower left of stationary contact block, the
index mark on the movement frame will coin-
cide with the ‘‘O’’ mark on the time dial when
the stationary contact has moved through ap-
proximately one-half of its normal deflection.
Therefore, with the stationary contact resting
against the backstop, the index mark is off-
set to the right of the ‘‘O’’ mark by approxi-
mately .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. For
double trip relays, the follow on the station-
ary contacts should be approximately 1/32’’.

2. Minimum Trip Current — Set the time dial to
position 6. Using lowest tap setting, alternately
apply tap value current plus 3% and tap value current
minus 3%. The moving contact should leave the back-
stop at tap value current plus 3% and should return to
the backstop at tap value current minus 3%.
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Fig. 18. Internal Schematic of the Type COM Relay, with
Auxiliary Time-Delay Unit and IT Unit, in FT21
Case. (For S#289B511A — Series of COM-5 Relays).

3. Time Curve — Table I shows the #ime eurve
calibration points for the various types<ef #£elays.
With the time dial set to the indicated“positien and
on the lowest top setting, apply the currents speci-
fied by Table I, (e.g. for the COM-2,/3 and,20 times
tap value current) and measure the operating time of
the relay. The operating times should equal those of
Table I plus or minus 5 percént.

For type COM-11 relay, only, the 1.30 times tap
value operating time from@§the “fumber 6 time dial
position is 54.9 + 5% 48econds. It is important that
the 1.30 times tap value current be maintained ac-
curately. The maintaining™ef this current accurately
is necessary becausg of the steepness of the slope
of the time-current “characteristic (Figure 13). A 1%
variation i the, 1.30,times tap value current (includ-
ing measuring instsument deviation) will change the
nominal operating'time by approximately 4%.

4. Indicating Instantaneous Trip Unit (IIT) —
The core serew which is adjustable from the top of
thegtrip unit determines the pickup value. The trip
unit, has a nominal ratio of adjustment of 1 to 4 and
anjaccuracy within the limits of 106%.

The making of the contacts and target indication

Fig. 19. Diagram of Test Connections for CO Unit of COM
Relays.

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 IIT. The
operation indicator target should drop freely.

5. Indicating Contactor Switch (ICS) — Close
the main relay contacts and pass sufficient d-c cur-
rent 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.

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 simulta-
neously.

6. High Drop-out Instantaneous Unit (ITH) —
The plunger assembly should pickup and seal in at
the minimum pickup current value stamped on the
frame and drop out at least 90% of this value. The
unit should maintain at least a 90% drop out ratio
over the nominal range.
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Fig. 20. Setting Example for Motor Protection Using
S#289B355A — Relays without Auxiliary Time-
Delay Unit.

The contact gap should not be less than .013 of
an inch. Contact gap is determined as described
under settings.

7. Auxiliary Time-Delay Unit (T) — For relays
wired per Fig. 17 or 18, apply 100 volts'd-c e ter-
minals 5 and 7. Manually close the cont@ctshof the
ITH or IT unit in the top right-hand gorneryof the re-
lay. The T unit should operate.

Routine Maintenance

All relays should be inSpeected and checked
periodically to assure préper operation. Generally a
visual inspection should call*attention to any notice-
able changes. A minimum suggested check on the
relay system is to clese 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 sec-
ondary current, through the relay and check the time
of operation."It)is preferable to make this at several
times ¢pick=up current at an expected operating point
for s,theWparticular application. For the 0.5 ampere
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Fig#21. Setting Example for Motor Protection Using
$#289B456A — or S#289B511A — Relays with
Auxiliary Time-Delay Unit.

range COM-5 and COM-6 induction units use the
dashed test circuit in Fig. 19 as these relays are
affected by a distorted wave form. With this connec-
tion the 25/5 ampere current transformers should be
worked well below the knee of the excitation curve.
(i.e. Use a 10L50 or better)

All contacts should be periodically cleaned. A
contact burnisher #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.

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 ‘‘Acceptance Check’’)

CO Unit
1. Contact

a) By turning the time dial, move the moving
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contacts until theydeflect the stationary con-
tact to a position where the stationary contact
is resting against its backstop. The index
mark located on the movement frame should
coincide with the ‘‘O’’ mark on the time dial.
For double trip relays, the follow on the sta-
tionary contacts should be approximately
1/64".

b) For relays identified with a ““T’’, located at
lower left of stationary contact block, the
index mark on the movement frame will coin-
cide with the *‘O’’ mark on the time dial when
the stationary contact has moved through
approximately one-half of its normal deflec-
tion. Therefore, with the stationary contact
resting against the backstop, the index mark
is offset to the right of the ‘‘O’’ mark by ap-
proximately .020"°.

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 dialset on ‘“‘O’’, wind up the spifal
spring by means of the spring adjuster until approxi-
mately 6-3/4 convolutions show.

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

Adjust the control spring tension/ so that the
moving contact will leave the bac¢kstop,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.

Apply the indicated%eurrent per Table I for per-
manent magnet adjustment (e.g. COM-8, 2 times tap
value) and measure the operating time. Adjust the
permanent dmagnetykeeper until the operating time
corresponds t@'the value of Table I.

For TypepCOM-11 Relay only, the 1.3 times tap
value operating time from the number 6 time dial
position is 54.9 * 5% seconds. It is important that
the 1.30 times tap value current be maintained ac-
curately. The maintaining of this current accurately
is necessary because of the steepness of the slope
of the time-current characteristic (Figure 13). A 1%
variation in the 1.30 times tap value current (includ-
ing measuring instrument deviation) will change the

nominal operating time by approximately(4%. If the
operating time at 1.3 times tap valuegis notgwithin
these limits, a minor adjustment of the contfel spring
will give the correct operating time withoutgsany undue
effect on the minimum pick-up of the relay. This
check is to be made after the 2 times tap value adjust-
ment has been completed.

Apply the indicated, current/per Table I for the
electromagnet plug adjustment (e.g. COM-8, 20 times
tap value) and measure the operating time. Adjust
the proper plug until¥the gperating time corresponds
to the value in Table E*(Withdrawing the left hand
plug, front viewy, increases the operating time and
withdrawing thiegight®*hand plug, front view, decreases
the time.) Im\adjusting the plugs, one plug should be
screwed dn, 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 electromagnet plug adjustment.

4. Indicating Contactor Switch (ICS) — Close
the main relay contacts and pass sufficient d-c cur-
rent 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
operating indicator target should drop freely.

5. Indicating Instantaneous Trip Unit (IIT)

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

The nameplate date will furnish the actual cur-
rent range that may be obtained from the IIT unit.

6. High Drop-out Instantaneous Unit (ITH) —
The factory adjustment of the position of the plunger
steel provides a drop-out ratio of 90% over the nomi-
nal range. But, in the event a considerable amount of
material is removed from the contacts, due to re-
peated operations, burnishing, etc., the drop-out ratio
may fall below 90%. ‘If this occurs, then the plunger
steel should be turned down to compensate. If the
plunger steel setting is changed for the above or any
other reasons, the following procedure should be used
to recalibrate the relay.

Set the core screw at ten turns up from its bottom
position. Adjust the plunger steel position on the
plunger until the current value at which the plunger
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drops-out is 90% of the maximum rated current. Then
set the contact gap at 3/4 of a turn down, and adjust
the core screw for pick-up. Drop-out value will nor-
mally be above 90% of this setting. If desired, the
contact gap and follow may be increased by lowering
the contact shield and readjusting the core screw for
pick-up.

TABLE 1

RENEWAL PARTS

tO"'"?

Repair work can be done most satisfactori@
the factory. However, interchangeable parts can
furnished to the customers who are equipped for
doing repair work. When ordering parts, always4give,

the complete nameplate data. %

TIME CURVE CALIBRATION DATA - 50 & 60 CYCQ
MAGNET PLUGS

PERMANENT MAGNET ADJUSTMENT

TIME CURRENT
RELAY DIAL (MULTIPLES OF
TYPE POSITION TAP VALUE)

OPERATING NT OPERATING
TIME IPLES OF TIME
SECONDS P VALUE) SECONDS

COM-2 6 3
COM-5 6 2
COM-6 6 2
COM-1 6 2

4

COM-11 6 K\

37
2. 20 1.19
4.27 20 1.11

COM-8 6 2 %
COM-9 6 2 c I

0.57\\ 20 0.22

10 14.30

13.35 20 1.11
8.87 20 0.65
11.27 20 0.24 A

A For 50 cycleC&iy 20 times operating time limits are 0.24 + 10%, —5%.

Q>®
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TYPE COM OVERCURRENT RELAY

CAUTION Before putting 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 prop-
erly, and operate the relay to check the settings and
electrical connections.

APPLICATION

COM relays may be applied wherever two in-
stantaneous overcurrent units are required in addition
to the time overcurrent unit. For example Fig. 20
shows how the COM-5 (long time) relay is used for
motor protection, with the CO-5 unit alarming just
above motor full load and tripping at higher overloads
through the low set instantaneous unit; the high,set
instantaneous unit is set above locked rotorgeurrent
to provide high speed tripping of heavy faults. Fig.
21 shows how another variation of COM-5"provides
improved fault protection for a motor by delayinglITH
tripping by 5to 6 cycles to override the assymetrical
starting current.

The relay with auxiliary timesdelay unit is also
available with the IT Unit (clapper type) rather than
the ITH (plunger type). Theyphighest range available
in the ITH design is 16-32 amnperes,

The COM without thejauxiliary time-delay unit
may also be utilized for distribution line protection,
with the low setdinstantaneous locked-out by the re-
closing relay, @and with the high set unit left in ser-
vice to provide high speed clearing of close-infaults.
See Fig. 14 ferfthe connections of this application.

CONTENTS

This instruction leaflet applies to the following
. types‘of relays:

Type COM- 2 Short Time Relay
COM- 5 Long Time Relay
COM- 6 Definite Minimum Time Relay
COM- T Moderately Inverse Time Relay
COM- 8ilnverse Time Relay
COM-19, Very Inverse Time Relay
COM-11 Extremely Inverse Time Relay

Each of these is available with or without a 5-6

% cycle(85t0,100 millisecond) time-delay unit.

CONSTRUCTION AND OPERATION

The type COM relays consist of a time-overcur-
rent unit (CO), two indicating contactor switches
(ICS), a indicating instantaneous trip unit (IIT) and
a high drop out instantaneous unit (ITH). The princi-

pal component parts of the relay are shown in Figures
1-6.

Electromagnet

The electromagnets for the types COM-5, COM-6,
COM-T7, COM-8 and COM-9 relays have a main tapped
coil located on the center leg of an ‘“‘E’’ type lamin-
ated 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 closing torque.

The electromagnets for the types COM-2 and
COM-11 .relays have a main coil consisting of a
tapped primary winding and a secondary winding.
Two identical coils on the outer legs of the lamin-
ation structure are connected to the main coil sec-
ondary in a manner so that the combination of "all the
fluxes produced by the electromagnet result in out-
of-phase fluxes in the air gap. The out-of-phase air
gap fluxes produced cause a contact closing torque.

“lh possible contingencies which may arise during installation, operation, or maintenance, and all
details and variations of this equipment do not purport to be covered by these instructions. lf further
information is desired by purchaser regarding his particular installation, operation or maintenance of
his equipment, the local Westinghouse Electric Corporation representative should be contacted.

SUPERSEDES I.L. 41-1028B

*Denotes changes from superseded issue.

EFFECTIVE MAY 1968
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Fig. 1. Time Overcurrent Unit (Front View). 1-Tap Block. 2-Time Dial. “3:Control Spring Assembly. 4-Disc. 5-Stationary
Contact Assembly. 6-Magnetic Plugs, 7-Permanent Mdgnet.

Fig. 2®EY Type Electromagnet.
2-Tap Block. 3-Tap Screw.

1-Magnetic Plugs. ' Fig. 3. Indicating Instantaneous Trip Unit (1IT).
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Fig. 4. High Drop-Out Instantaneous Trip Unit (ITH). Fig. 5. Plunger Assembly for ITH Unit.

s Fig. 6. Indicating Contactor Switch (ICS).
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Indicating Contactor Switch Unit (ICS)

The d-c indicating contactor switch is a small
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 trip circuit.
Also during this operation twofingers 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 tar-
get, provides restraint for the armature and thus con-

trols the pickup value of the switch.

Indicating Instantaneous Trip Unit (IIT)

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 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
minimum and maximum pick-up points are indicated
on the scale which is located to the rear offthe core
screw.

High Drop-Out Instantaneous Trip Unit{ITH)

The high drop-out instantaneous“trip unit is a
small solenoid type device (Fig. 4). A plunger as-
sembly (Fig. 5) rides up and downien a/vertical guide
rod in the center of the solgnoid .coil. The plunger
assembly consists of a Bushing which is threaded on
the moving plunger and locked in place by a nut, and
a silver disc whichfrest§’on a’helical compression
spring at the lower end of the plunger. The guide rod
is fastened to the stationary core which in turn is
held in place by the insulating plate on which the
stationary contacts are mounted. The stationary core
consists of two steel sections separated by a non-
magnetic ping. 4 This non-magnetic ring provides an
air gap ,in which the plunger steel floats. When the
coil is‘energized, the plunger assembly moves upward
carrying the silver disc which bridges three conical-
shapedstationary contacts. In this position the heli-
cal spring is compressed and the plunger is free to

move while the contact disc remains stationary. Fhus)
a-c vibrations of the plunger assembly are prevented
from causing contact chattering. A Micarta disc which
acts as a shield for the contact plate, screws on the
bottom of the guide rod and is locked in position by
a small nut. The adjustable core screw in the top of
the frame provides the principal meansgfor adjusting
the current operating values.

The ITH unit is a current\operated device which
will pick-up within the range, stamped on the side of
the frame and drop-ouf at 90% of the pick-up current
value. The position ofthe ‘core screw determines the
pick-up value for a particular contact gap. The 90%
drop-out ratio is accomplished through the right com-
bination of plunger /steel setting, electrical pull and
spring strenigth.” The/ most important factor in the
adjustment of the unit is the correct positioning of

-the plunger steel with respect to the stationary core
air gap.

Auxiliary Tiime-Delay Unit (T) — Where Used

This slugged telephone type unit, in conjunction

" \with atapped resistor, provides a 5-6 cycle delay on

pickup. The resistor in the rear of the relay is tapped
for use with 24, 48, 125 or 250 volt d-c supply, as
shown in the internal schematics of Figs. 17 and 18.

CHARACTERISTICS

The relays are generally available in the follow-
ing current ranges:

Range Taps
.59- 25 0.5 0.6 0.8 1.0 1.5 2.0 2.5
2 -6 2 25 3 3.5 4 5 6

4 -12 4 5 6 7 8 10 12

The time vs. current characteristics are shown
in Figs. 7 to 13. These characteristics give the con-
tact closing time for the various time dial settings
when the indicated multiples of tap value current are
applied to the relay.

ITH Unit

The unit has a 2 to 1range of pick-up adjustment
with a 90% or greater drop-out ratio. The only adjust-
ment necessary when making settings within the
nominal range is the positioning of the core screw.
At the maximum end of the range the drop-out ratio

g
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TYPE COM OVERCURRENT RELAY

1.16041-102C

ENERGY REQUIREMENTS

TYPE COM-2 RELAY
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¢ CURRENT CURRENT CURRENT CURRENT
0.5 0.91 28 58 4.8 39.6 256 790
0.6 0.96 28 57 4.9 39.8 270 851
0.8 1.18 28 53 5.0 42.7 308 1024
0.5/2.5 1.0 1.37 28 50 5.3 45.4 348 1220
1.5 1.95 28 40 6.2 54.4 435 1740
2.0 2.24 28 . 36 T2 65.4 580 2280
2.5 2.50 28 29 .9 73.6 700 2850
2.0 3.1 110 59 5.04 38.7 262 800
2.5 4.0 110 55 5.13 39.8 280 920
3.0 4.4 110 51 5.37 42.8 312 1008
2/6 3.5 4.8 110 47 5.53 42.8 329 1120
3 4.0 5.2 110 45 5.72 46.0 360 1216
5.0 5.6 110 41 5.90 50.3 420 1500
~ 6.0 6.0 110 37 6.54 54.9 474 1800
4.0 7.3 230 65 4.92 39.1 268 848
5.0 8.0 230 50 5.20 42.0 305 1020
6.0 8.8 230 47 5.34 44.1 330 1128
4/12 7.0 9.6 230 46 5.35 45.8 364 1260
8.0 10.4 230 43 5.86 49.9 400 1408
10.0 11.2 230 37 6.6 55.5 470 1720
12.0 12.0 230 34 7.00 62.3 528 2064
* Thermal capacities for short times other than one second may be calculated on the basis of time being inversely proportional to the
square of the current.
& Degrees current lags voltage at\tap value current.
** Voltages taken withgRectox'type voltmeter.
&
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ENERGY REQUIREMENTS

COM-5 LONG TIME AND COM-6 DEFINITE MINIMUM TIME RELAYS

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 ¢ CURRENT CURRENT CURRENT CURRENT

(0.5 2 56 69 3.92 20.6 103 270
(0.6 2.2 56 68 3.96 20.7 106 288
(0.8 2.5 56 : 67 3.96 21 114 325
0.5/2.5 (1.0 2.8 56 66 4.07 214 122 360
(1.5 3.4 56 62 4.19 23.2 147 462
(2.0 4.0 56 60 4.30 24.9 168 548
(2.5 4.4 56 58 © 437 26.2 180 630
(2 8 230 67 3.88 21 110 308
(2.5 8.8 230 66 3.87 21.6 118 342
3 9.7 230 64 3.93 22.1 m, 126 381
2/6 (3.5 10.4 230 63 4.09 23.1 136 417
(4 11.2 230 62 4.08 23.5 144 448
(&) 12.5 230 59 4.20 24.8 162 540
(6 13.7 230 57 4.38 26.5 183 624
(4 16 460 65 : 4.00 22.4 126 376
(6 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 4.27 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

COM-7 MODERATELYJINVERSE TIME RELAY

VOLT AMPERES**

CONTINUOUS ONE SECOND POWER AT AT 3 TIMES AT 10 TIMES AT 20 TIMES
AMPERE RATING RATING* FACTQR TAP VALUE TAP VALUE TAP VALUE TAP VALUE
RANGE TAP (AMPERES) (AMPERES) ANGLE 9 CURRENT CURRENT CURRENT CURRENT

(0.5 2 56 68 3.88 20.7 103 278
(0.6 2.2 56 67 3.93 20.9 107 288
(0.8 2.5 56 66 3.93 21.1 114 320
0.5/2.5 (1.0 2.8 56 64 4.00 21.6 122 356
as . 3.4 56 61 4.08 22.9 148 459
(2.0 4.0 56 58 4.24 24.8 174 552
2.5 4.4 56 56 4.38 25.9 185 640
(2 8 230 66 4.06 21.3 m 306
(2.5 8.8 230 63 4.07 21.8 120 342
3 9.7 230 63 4.14 22.5 129 366
2/6 3.5 104 230 62 4.34 23.4 141 413
(4 11.2 230 61 4.34 23.8 149 448
5 12.5 230 59 4.40 25.2 163 530
(] 1307 230 58 4.62 21’ 183 624
4 16 460 64 4.24 22.8 129 392
5 18.8 460 61 4.30 24.2 149 460
4/12 (6 19.3 460 60 4.62 25.9 168 540
I 20.8 460 58 4.69 27.3 187 626
(8 22.5 460 55 4.80 29.8 211 688
(10 25 460 51 5.20 33 260 860
(12 28 460 46 5.40 37.5 308 1032

* Thermal®apacities for short times other than one second may be calculated on the basis of time being inversely proportional to the
square of. the current,
N

¢ DegreeSncurrent lags voltage at tap value current.

** Woltages\taken with Rectox type voltmeter.
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ENERGY REQUIREMENTS

COM-8 INVERSE TIME AND COM-9 VERY INVERSE TIME RELAYS

VOLT AMPERES**

CONTINUOUS ONESECOND 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 ¢ CURRENT _CURRENT CURRENT CURRENT
(0.5 2 56 72 2.38 21 132 350
(0.6 2.2 56 mn 2.38 21 134 365
3 (0.8 2.5 56 69 2.40 21.1 142 400
¥ 0.5/2.5 (1.0 2.8 56 67 2.42 21.2 150 440
§ .5 3.4 56 62 2.51 22 170 530
: (2.0 4.0 56 57 2.65 23.5 200 675
% (2.5 4.4 56 53 2.74 24.8 228 800
Y (2 8 . 230 70 2.38 21 136 360
(2:5 8.8 230 66 2.40 281 142 395
(] 9.7 ’ 230 64 2.42 21.5 149 430
2/6 35 10.4 230 62 2.48 22 157 470
(4 11.2 230 60 2.53 22.7 164 500
P (6] 12.5 230 58 2.64 24 180 580
P (6 13.7 230 56 2.75 25.2 198 660
(4 16 460 68 2.38 21.3 146 420
3 (5 18.8 460 63 2.46 21.8 158 480
3 (6 19.3 460 » 60 2.54 22.6 172 550
4/12 7 20.8 460 57 2.62 23.6 190 620
(8 22.5 460 54 2.73 24.8 207 700 -
(10 25 460 48 3.00 27.8 248 850
E (12 28 460 45 3.46 31.4 - 292 1020
TYPE COM-11 RELAY
( 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¢ CURRENT CURRENT CURRENT CURRENT
0.5 17 56 36 0.72 6.54 71.8 250
0.6 1.9 56 - 34 0.75 6.80 75.0 267
0.8 2.2 56 - 30 0.81 7.46 84.0 298
0.5/2.5 1.0 3.5 56 27 0.89 8.30 93.1 330
1.5 3.0 56 22 1.13 10.04 115.5 411
2.0 3.5, 56 17 1.30 11.95 136.3 502
2.5 3:8 56 16 1.48 13.95 160.0 610
2.0 7.0 230 32 0.73 6.30 74.0 264
25 7.8 230 30 0.78 7.00 78.5 285
3.0 8.3 230 27 0.83 7.74 84.0 309
2/6 35 9.0 230 24 0.88 8.20 89.0 340
4.0 10.0 230 23 0.96 9.12 102.0 372
i 5.0 11.0 230 20 1.07 9.80 109.0 430
é 6.0 12.0 230 20 1.23 . 11.34 129.0 504
; 4:0 14 460 29 0.79 7.08 78.4 296
5.0 16 460 25 0.89 8.00 90.0 340
6.0 17 460 22 1.02 9.18 101.4 378
4/12 7.0 18 460 20 1.10 10.00 110.0 454
8.0 20 460 18 1.23 11.1 124.8 480
10.0 22 460 17 1.32 14.9 131.6 600
12.0 26 460 16 1.8 16.3 180.0 720
# Thermal capacities for short times other than one second may be calculated on the basis of time being inversely proportional to the
Square of the current.
< SWp WDegrees current lags voltage at tap value current.
"g}‘i‘s\ ** Voltages taken with Rector type voltmeter.
1
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will be greater than 90% and it may be desirable to
lower the contact shield to increase the contact gap
and follow. The range may be increased by lowering
the plunger after the core screw has been set at its
maximum rated position. If the plunger is lowered to
increase the pick-up current value, then at 300% of
minimum trip the drop-out ratio 1s 60% of the pick-up
current. At 400% of minimum trip the drop-out ratio
is 45% of the pick-up current.

The burden of this unit at minimum pick-up is
0.44 V.A. at 60 cycles.

Continuous current rating of the coil is 2 times
minimum pickup value.

One second rating is approximately 45 times min-
imum pick-up.

Characteristic operating times for the unit, over
its nominal range are:

Less than 1 cycle at 200% of trip value
1/2 cycle at 500% of trip value
1/4 cycle at 1000% of trip value

Trip Circuit

The main contacts will safely close“30 amperes
at 250 volts d-c and the seal-in contacts,of the indi-
cating contactor switch will safely carry this_current
long enough to trip a circuit breaker.

The IIT and ITH contacts will safely close 30
amperes at 250 volts d-c, an® willycarty this current
long enough to trip a breaker.

The indicating contactor switch has two taps
provide a pickup settifig” of ‘0.2 or 2 amperes. To
change taps requires connecting the lead located in
front of the tap blockwte thé"desired setting by means
of a screw connection.

Trip Circuit Constants

Contaetor Swifch -
0.2 amperé tap - 6.5 ohms d-c resistance
2.0 ampere tap - 0.15 ohms d-c resistance

SETTINGS

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 operationfat some cur-
rent multiple of the tap setting (e.g.4ntapasetting, 2
time dial position or 4 tap setting, 0.6 seconds at 6
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 coordination is to be
effected.

The connector sctew/on.the terminal plate above
the time dial makesyconnections to various turns on
the opetating coil. By placing this screw in the vari-
ous termingl plate holes, the relay will respond to
multiples “of tap *value currents in accordance with
the various typical time-current curves.

Caution

Since the tap block connector screw carries oper-
ating“current, be sure that the screw is turned tight.
In“arder to avoid opening the current transformer cir-
cuits 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.

Instantaneous Reclosing

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 restingagainst
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)

No 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. When the relay energizes a
125 or 250 volt d-c type WL relay switch, or equiva-
lent, use the 0.2 ampere tap; for 48 volt d-c applica-
tions set in 2 tap and use Type WL relay coil
S#304C209G01 or equivalent.

Indicating Instantaneous Trip (IIT)

The core screw must be adjusted to the value of
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Fig. 15. External Schematic of COM Relays with Auxiliary Time-Delay Unit and ITH Unit.

pick-up current desired.

The nameplate data will furnish the aetualjeur-
rent range that may be obtained from the, IIThunit.

ITH Unit

The unit, prior to shipmentyis adjusted for mini-

mum pick-up value, that is, the,Tower*™value marked

on the side of the frame. The following procedure is
used when changing this sefting@ever the indicated
range Where a 90% or highemdrop=out ratio is desired.
Connect the coilof the unit in Series with an ammeter
and adjustable load. Applyathé desired pick-up cur-
rent, then adjust the coré screw until the plunger
just picks up. Loeck“corelscrew securely in place.

If it isddesired to set the unit for either a differ-
ent drop-out ratio over the nominal range or for pick-
up values abovethe nominal range, then the following
procedure should be followed.

With the unit in series with an ammeter and ad-
justable, load, apply the desired drop-out current.
Adjust the core screw until the plunger assembly just
drops“out. Then apply the desired pick-up current
and adjust the Micarta contact shield till the plunger

assembly just picks up. It is recommended that the
contact gap should not be made less than 0.13 of an
inch. The contact gap may be determined by turning
up the contact shield from the setting position-until
the contacts just close. One turn of the shield is
equal to .018 of an inch contact gap.

Tapped Resistor (When Used)

The relay is shipped with the resistor tapped for
125 volt d-c service. See Fig. 17 or 18 for the proper
positions for other d-c ratings. When viewed from the
rear of the relay the red dot on terminal 1 of the re-
sistor is on the extreme left.

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a location free from
dirt, mositure, 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 elec-
trical connections may be made directly to the ter-
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Fig. 16. Internal Schematic of the Type COM Relay, without
Auxiliary Time-Delay Unit, in FT21 Case. (For
S$#289B355A — Series of COM-5 Relays).

minals by means of screws for steel panel mounting
or to the 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 MAINTENANGE

The proper adjustments to insureycorreet opera-
tion of this relay have been mademat ‘they factory.
Upon receipt of the relay no customer @djustments,
other than those covered under “SETTINGS’’ should
be required.

For relays which ificlude“an indicating instanta-
neous trip unit (IIT), the junction of the induction
and indicating instantaneous Arip coils is brought out
to switch jaw #3. With thisfarrangement the overcur-
rent units can be tested separately.

Acceptance Check

The folléwing check is recommended to insure
that the relay 1s in proper working order:

1.€ontact

a), By turning the time dial, move the moving

18

Fig. 17. Internal, Sehematic of the Type COM Relay with
Auxiliary\Timé-Delay Unit and ITH Unit, in FT21
Case. (For§#289B456A — Series of COM-5 Relays).

contacts untilthey deflect the stationary con-
taet to a position wherethe stationary contact
is resting against its backstop. The index
mark located on the movement frame should
coincide with the ‘“O’’ mark on the time dial.
For double trip relays, the follow on the sta-
tionary contacts should be approximately
1/64’.

b) Forrelays indentified with a “‘T’’, located at
lower left of stationary contact block, the
index mark on the movement frame will coin-
cide with the ‘“O’’ mark on the time dial when
the stationary contact has moved through ap-
proximately one-half of its normal deflection.
Therefore, with the stationary contact resting
against the backstop, the index mark is off-

set to the right of the ‘“O’’ mark by approxi-
mately .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. For
double trip relays, the follow on the station-
ary contacts should be approximately 1/32".

2. Minimum Trip Current — Set the time dial to
position 6. Using lowest tap setting, alternately
apply tap value current plus 3% and tap value current
minus 3%. The moving contact should leave the back-
stop at tap value current plus 3% and should return to
the backstop at tap value current minus 3%.
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Fig. 18. Internal Schematic of the Type COM Relay, with
Auxiliary Time-Delay Unit and IT_Unit, in FT21
Case. (For S#289B511A — Series of COM-5 Relays).

3. Time Curve — Table I shows thedtime curve
calibration points for the various typés, ofirelays.
With the time dial set to the indicated position?and
on the lowest top setting, apply the cilirrénts “speci-
fied by Table I, (e.g. for the COM-2, @ and 20 times
tap value current) and measure thefoperating time of
the relay. The operating times)should egual those of
Table I plus or minus 5 percent.

For type COM-11 relay only,hthe 1.30 times tap
value operating time frem theéwnumber 6 time dial
position is 54.9 t 5% 'seconds. It is important that
the 1.30 times tap wvalue%eurrent be maintained ac-
curately. The maintaining of this current accurately
is necessary,because,of the steepness of the slope
of the timefcurrent“eharacteristic (Figure 13). A 1%
variationdn thé 1.30 times tap value current (includ-
ing measuring instrument deviation) will change the
nominal operating time by approximately 4%.

4. Indieating Instantaneous Trip Unit (IIT) —
Theicore screw which is adjustable from the top of

* theytrip 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

Fig:-319. Diagram of Test Connections for CO Unit of COM
Relays.

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 IIT. The
operation indicator target should drop freely.

5. Indicating Contactor Switch (ICS) — Close
the main relay contacts and pass sufficient d-c cur-
rent 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.

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 simulta-
neously.

6. High Drop-out Instantaneous Unit (ITH) —
The plunger assembly should pickup and seal in at
the minimum pickup current value stamped on the
frame and drop out at least 90% of this value. The
unit should maintain at least a 90% drop out ratio
over the nominal range.
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Fig. 20. Setting Example for Motor Protection Using
S#289B355A — Relays without Auxiliary Time-
Delay Unit.

The contact gap should not be less than .013%ef
an inch. Contact gap is determined as described
under settings.

7. Auxiliary Time-Delay Unit (T) — Forf relays
wired per Fig. 17 or 18, apply 100 volts d-e\to ter-
minals 5 and 7. Manually close the contacts of the
ITH or IT unit in the top right-hand, cofner of the re-
lay. The T unit should operate.

Routine Maintenance

All relays should be ifnspected and checked
periodically to assure proper operation. Generally a
visual inspection shoudd calljattention to any notice-
able changes. A mifimum suggested check on the
relay system is to ‘cloSe theé contacts manually to
assure that the breaker‘tsips and the target drops.
Then release the contacts and observe that the reset
is smooth and positive.

If an additienal time check is desired, pass sec-
ondary current through the relay and check the time
. of operation™ip) is preferable to make this at several
times¢picksup current at an expected operating point
forgthey particular application. For the 0.5 ampere
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Fig:s21."Setting Example for Motor Protection Using
S#289B456A — or S#289B511A — Relays with
Auxiliary Time-Delay Unit.

range COM-5 and COM-6 induction units use the
dashed test circuit in Fig. 19 as these relays are
affected by a distorted wave form. With this connec-
tion the 25/5 ampere current transformers should be
worked well below the knee of the excitation curve.
(i.e. Use a 10L50 or better) ’

All contacts should be periodically cleaned. A
contact burnisher #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.

.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 ‘‘Acceptance Check’’)

CO Unit
1. Contact

a) By turning the time dial, move the moving

i
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contacts until theydeflect the stationary con-
tact to a position where the stationary contact
is resting against its backstop. The index
mark located on the movement frame should
coincide with the ‘‘O’’ ‘mark on the time dial.
For double trip relays, the follow on the sta-
tionary contacts should be approximately
1/64’’.

b) Forrelays identified with a ‘“T’’, located at
lower left of stationary contact block, the
index mark on the movement frame will coin-
cide with the *‘O’’ mark on the time dial when
the stationary contact has moved through
approximately one-half of its normal deflec-
tion. ‘Therefore, with the stationary contact
resting against the backstop, the index mark
is offset to the right of the ‘“‘O’’ mark by ap-
proximately .020"’.

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 timme dialset on ““O’’, wind up the spifal
spring by means of the spring adjuster until approxi-
mately 6-3/4 convolutions show.

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

Adjust the control spring tension s@ that the

" moving contact will leave the ba¢kstop“at tap value

current +1.0% -and will returfy to the backstop at tap
value current —1.0%.

3. Time Curve Calibrationy — Install the per-
manent magnet.

Apply the indicatedyeurrent per Table I for per-
manent magnet adjustment (e.g. COM-8, 2 times tap
value) and measuré. the operating time. Adjust the
permanent /magnety keeper until the operating time
corresponds to'the,value of Table I.

For Type,COM-11 Relay only, the 1.3 .times tap
value operating time from the number 6 time dial
position is 54.9 *+ 5% seconds. It is important that
the 1.30 times tap value current be maintained ac-
curately. The maintaining of this current accurately
1s necessary because of the steepness of the slope
of, the time-current characteristic (Figure 13). (A 1%
variation in the 1.30 times tap value current (includ-
ing measuring instrument deviation) will change the

nominal operating time by approximately 4% /If"the
operating time at 1.3 times tap value is not/within
these limits, a minor adjustment of the control spring
will give the correct operating time without any undue
effect on the minimum pick-up of the“relay. This
check is to be made after the 2 times tap value adjust-
ment has been completed.

Apply the indicated (curfent per Table I for the
electromagnet plug adjustmentf(e.g. COM-8, 20 times
tap value) and measitite the operating time. Adjust
the proper plug until the operating time corresponds
to the value in Table\l¢ (Withdrawing the left hand
plug, front view, inereases the operating time and
withdrawing the right'hand plug, front view, decreases
the time.) In adjusting the plugs, one plug should be
screwed _in“eompletely and the other plug run in or
out until the,proper operating time has been obtained.

Recheck the permanent magnet adjustment. If
the ‘eperating time for this calibration point has
changed, readjust the permanent magnet and then
reCcheck the electromagnet plug adjustment.

4. Indicating Contactor Switch (ICS) — Close
the main relay contacts and pass sufficient d-c cur-
rent 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
operating indicator target should drop freely.

5. Indicating Instantaneous Trip Unit (IIT)

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

The nameplate date will furnish the actual cur-
rent range that may be obtained from the IIT unit.

6. High Drop-out Instantaneous Unit (ITH) —
The factory adjustment of the position of the plunger
steel provides a drop-out ratio of 90% over the nomi-
nal range. But, in the event a considerable amount of
material is removed from the contacts, due to re-
peated operations, burnishing, etc., the drop-out ratio
may fall below 90%. If this occurs, then the plunger
steel should be turned down to compensate. If the
plunger steel setting is changed for the above or any
other reasons, the following procedure should be used
to recalibrate the relay.

Set the core screw at ten turns up from its bottom
position. Adjust the plunger steel position on the
plunger until the current value at which the plunger
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drops-out is 90% of the maximum rated current. Then
_set the contact gap at 3/4 of a turn down, and adjust
the core screw for pick-up. Drop-out value 'will nor-
mally be above 90% of this setting. If desired, the
contact gap and follow may be increased by lowering
the contact shield and readjusting the core screw for
pick-up.

TABLE 1

RENEWAL PARTS O o™

Repair work can be done most satisfactor a

the factory. However, interchangeable parts can be
furnished to the customers who are equipped for
doing repair work. When ordering parts, alwayﬁgive,

the complete nameplate data. %

TIME CURVE CALIBRATION DATA - 50 & 60 CY

PERMANENT MAGNET ADJUSTMENT MAGNET PLUGS
TIME CURRENT OPERATING ENT OPERATING
RELAY DIAL (MULTIPLES OF TIME ( IPLES OF TIME
TYPE  POSITION TAP VALUE) SECONDK P VALUE) SECONDS
COM-2 6 3 0.57\ 20 0.22
COM-5 6 2 37! 10 14.30
COM-6 6 2 2.4 20 1.19 '
~
COM-T 6 2 \ 4:217 20 1.11
. COM-8 6 2 13.35 © 20 1.11
COM-9 6 o2 . 8.87 20 0.65
11.27 20 0.24 A

COM-11 6 (\
21\5

AFor 50 cycleOr ay 20 times operating time limits are 0.24 + 10%, —5%.
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Fig. 22. Outline & Drilling Plan for the Type COM Relay in the FT2] Caese.
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INSTALLATION

Westinghouse I.L. 41-102D
OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPE COM OVERCURRENT RELAY

CAUTION Before putting 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 prop-
erly, and operate the relay to check the settings and
electrical connections.

APPLICATION

COM relays may be applied wherever two in-
stantaneous overcurrent units are required in addition
to the time overcurrent unit. For example Fig. 20
shows how the COM-5 (long time) relay is used for
motor protection, with the CO-5 unit alarming just
above motor full load and tripping at higher overloads
through the low set instantaneous unit; the high set,
instantaneous unit is set above locked rotor cérrent
to provide high speed tripping of heavy faulds. Fig.
21 shows how another variation of COM-5g provides
improved fault protection for a motor by delaving I'TH
tripping by 5to 6 cycles to override the agSymetrieal
starting current.

The relay with auxiliary time-delay unit is also
available with the IT Unit (clapperytypéyrather than
the ITH (plunger type). The highest Tange available
in the ITH design is 16-32 aniperes:

The COM without the auxiliary time-delay unit
may also be utilized for distribuition line protectien,
with the low set instantaneeus locked-out by the re-
closing relay, andypwithfthe/high set unit left in ser-
vice to provide high“speed clearing of close-in faults.
See Fig. 14ffor the connections of this application.

CONTENTS

This instruction leaflet applies to the following
tvpes of relays:

Type CdM- 2 Short TimeyRelay
COM- 5 LongfTime Relay
COM- 6 Definité Minimum Time Relay
COM- 7 Moderately Inverse Time Relay
COM- 8@lnverserTime Relay
COM-g8, Vergglnverse Time Relay
COM-11 Extremely Inverse Time Relay

Eachfof fhese is available with or without a 5-6
cyclen8sto(100 millisecond) time-delay unit.

CONSTRUCTION AND OPERATION

The type COM relays consist of a time-overcur-
rent unit (CO), two indicating contactor switches
¢(ICS), a indicating instantaneous trip unit (IIT) and
a high drop out instantaneous unit (ITH). The princi-
pal component parts of the relay are shown in Figures
1-6.

Electromagnet

The electromagnets for the types COM-5, COM-6,
COM-T7, COM-8 and COM-9 relays have a main tapped
coil located on the center leg of an “E’’ type lamin-
ated 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 closing torque.

The electromagnets for the types COM-2 and
COM-11 relays have a main coil consisting of a
tapped primary winding and a secondary winding.
Two identical coils on the outer legs of the lamin-
ation structure are connected to the main coil sec-
ondary in a manner so that the combination of all the
fluxes produced by the electromagnet result in out-
of-phase fluxes in the air gap. The out-of-phase air
gap fluxes produced cause a contact closing torque.

AWapossible contingencies which may arise during installation, operation, or maintenance, and all
details and variations of this equipment do not purport to be covered by these instructions. If further
information is desired by purchaser regarding his particular installation, operation or maintenance of
his equipment, the local Westinghouse Electric Corporation representative should be contacted.

SUPERSEDES I.L. 41-102C, DATED MAY 1968
O Denotes changes from superseded issue.

EFFECTIVE MARCH 1978
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Fig. 1. Time Overcurrent Unit (Front View). 1-Tap Block. 2-TimeDial. 3:Control Spring Assembly. 4-Disc. 5-Stationary
Contact Assembly. 6-Magnetic Plugs. 7-Permanent Magnet.

Fig."2. ""E™> Type Electromagnet. 1-Magnetic Plugs. Fig. 3. Indicating Instantaneous Trip Unit (1IT).
2-Tap Block. 3-Tap Screw.
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Fig. 4. High Drop-Out Instantaneous Trip Unit ({TH). ) Fig. 5. Plunger Assembly for ITH Unit.

Fig. 6. Indicating Contactor Switch (ICS).
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Indicating Contactor Switch Unit (ICS)

The d-c indicating contactor switch is a small
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 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 tar-
get, provides restraint for the armature and thus con-

trols the pickup value of the switch.

Indicating Instantaneous Trip Unit (HIT)

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 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. “Ehe
minimum and maximum pick-up points are indicated
on the scale which is located to the rear of thg core
screw.

High Drop-Out Instantaneous Trip Unifi(ITH)

The high drop-out instantaneous(trip“unit is a
small solenoid type device (Fighhy4). ‘A,plunger as-
sembly (Fig. 5) rides up and down on%a, vertical guide
rod in the center of the solenoid coil.”The plunger
assembly consists of a bushing ‘which'is threaded on
the moving plunger and lockeéd in place by a nut, and
a silver disc which rests onga helical compression
spring at the lower end ofythe™plunger. The guide rod
is fastened to thel'stagionary core which in turn is
held in place by“thefinsul@ting plate on which the
stationary contacts are,mounted. The stationary core
consists of two steel sections separated by a non-
magnetic ring. This non-magnetic ring provides an
air gap in, which the plunger steel floats. When the
coil is energized, the plunger assembly moves upward
carrying themsilver disc which bridges three conical-
shapéd®stationary contacts. In this position the heli-
cal spring is compressed and the plunger is free to
move While the contact disc remains stationary. Thus,

4

a-c vibrations of the plunger assembly are prevented
from causing contact chattering. A Micarta disc whieh
acts as a shield for the contact plate, screws/on the
bottom of the guide rod and is locked in position by
a small nut. The adjustable core screw in the top of
the frame provides the principal means for adjusting
the current operating values.

The ITH unit is a current‘operated device which
will pick-up within the range stamped on the side of
the frame and drop-out at 90% of%he ‘pick-up current
value. The position of the corefscrew determines the
pick-up value for a particular centact gap. The 90%
drop-out ratio is accomplished through the right com-
bination of plunger stéel setting, electrical pull and
spring strength. The most important factor in the
adjustment of thepunityis the correct positioning of
the plunger steel with,respect to the stationary core
air gap.

Auxiliaryglime-Delay Unit (T) — Where Used

This slugged telephone type unit, in conjunction
witha tapped resistor, provides a 5-6 cycle delay on
pickup. The resistor in the rear of the relay is tapped
forhusewith 24, 48, 125 or 250 volt d-c supply, as
shown in the internal schematics of Figs. 17 and 18.

CHARACTERISTICS

The relays are generally available in the follow-
ing current ranges:

Range Taps
05 - 25 05 06 08 10 1.5 20 25
2 - 6 2 25 3 35 4 5 6
4 - 12 4 5 6 7 8 10 12

The time vs. current characteristics are shown
in Figs. 7 to 13. These characteristics give the con-
tact closing time for the various time dial settings
when the indicated multiples of tap value current are
applied to the relay.

© T Unit

Current ranges available for this unit are: 2-8, 4-16,
10-40, 20-80, and 40-160.

The unit has a 2 to 1 range of pick-up adjustment
with a 90% or greater drop-out ratio current ranges
available are 2-4, 4-8, 16-32. The only adjustment necessary
when making settings within the nominal range is the
positioning of the core screw. At the maximum end of the
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ENERGY REQUIREMENTS 0

TYPE COM-2 RELAY

ES!I
CONTINUOUS ONE SECOND POWER AT T 10 TIMES AT 20 TIMES
AMPERE RATING RATING* WACTOR TAP VALUE TAPAL TAP VALUE TAP VALUE

RANGE TAP (AMPERES) (AMPERES) ANGLE¢ CURRENT CURRENT CURRENT

0.5 0.91 28 58 4.8 256 790
0.6 0.96 28 57 4.9 270 851
0.8 1.18 28 53 5. 308 1024
0.5/2.5 1.0 1.37 28 50 5! 45.4 348 1220
1.5 1.95 28 40 6.2 54.4 435 1740
2.0 2.24 28 36 65.4 580 2280
2.5 2.50 28 29 73.6 700 2850
2.0 3.1 110 59 N 38.7 262 800
2.5 4.0 110 55 5.13 39.8 280 920
3.0 4.4 110 51 .37 42.8 312 1008
2/6 3.5 4.8 110 4 5.53 42.8 329 1120
4.0 5.2 110 5.72 46.0 360 1216
5.0 5.6 110 1 5.90 50.3 420 1500
6.0 6.0 110 37 6.54 54.9 474 1800
4.0 7.3 230 \ 4.92 39.1 268 848
5.0 8.0 23 50 5.20 42.0 305 1020
6.0 8.8 23 47 5.34 44.1 330 1128
4/12 7.0 9.6 46 5.35 45.8 364 1260
8.0 10.4 230 43 5.86 49.9 400 1408
10.0 11.2 *

37 6.6 55.5 470 1720
12.0 12.0 &\30 34 7.00 62.3 528 2064
* Thermal cafacilies for short M han one second may be calculated on the basis of time being inversely proportional to the

square of the current.

¢ Degrees current lags voltage at tap \value current.

** Voltages taken with !@ oltmeter.

%



TYPE COM OVERCURRENT RELAY

* Therm
squa

é D

ENERGY REQUIREMENTS

COM-5 LONG TIME AND COM-6 DEFINITE MINIMUM TIME RELAYS

VOLT AMPERES**

CONTINUCUS 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 ¢ CURRENT _CURRENT _CURRENT CURRENT *
(0.5 2 56 69 3.92 20.6 103 270
(0.6 2.2 56 68 3.96 20.7 106
(0.8 2.5 56 67 3.96 21 114 3
0.5/2.5 (1.0 2.8 56 66 4.07 21.4 122 0
1.5 3.4 56 62 4.19 23.2 147 462
(2.0 4.0 56 60 4.30 24.9 168 548
(2.5 4.4 56 58 4.37 26.2 18 630
(2 8 230 67 3.88 21 10 308
(2.5 8.8 230 66 3.87 21.6 342
3 9.7 230 64 3.93 22.1 6 381
2/6 (3.5 10.4 230 63 4.09 23.1 417
4 11.2 230 62 4.08 23.5 144 448
(5 12.5 230 59 4.20 24.8 62 540
6 13.7 230 57 4.38 26.5 183 624
(4 16 460 65 4.00 : 126 376
(5 18.8 460 63 4.15 143 450
(6 19.3 460 61 4.32 162 531
4/12 (1 20.8 460 59 4.27 183 611
8 22.5 460 56 4.40 ) 204 699
(10 25 460 53 4.60 0.1 247 880
(12 28 460 47 4.9 35.6 288 1056
COM-7 MODERAT \ TIME RELAY
VOLT AMPERES**
CONTINUOUS ONE SECOND R AT AT 3.TIMES AT 10 TIMES AT 20 TIMES
AMPERE RATING RATING® c AP VALUE TAP VALUE TAP VALUE TAP VALUE
_RANGE TAP _ (AMPERES) _ (AMPERES) % CURRENT  CURRENT  CURRENT CURRENT
(0.5 2 56 3.88 20.7 103 278
(0.6 2.2 56 3.93 20.9 107 288
0.8 2.5 & 56 66 3.93 21.1 114 320
0.5/2.5 (1.0 2.8 64 4.00 21.6 122 356
(1.5 3.4 N 61 4.08 22.9 148 459
(2.0 4.0 6 58 4.24 24.8 174 552
(2.5 4.4 N 56 4.38 25.9 185 640
(2 0 66 4.06 21.3 111 306
(2.5 230 63 4.07 21.8 120 342
3 230 63 4.14 22.5 129 366
2/6 (3.5 230 62 4.34 23.4 141 413
(4 230 61 4.34 23.8 149 448
(5 230 59 4.40 25.2 163 530
(6 230 58 4.62 27 183 624
460 64 4.24 22.8 129 392
(5 8.8 460 61 4.30 24.2 149 460
4/12 (6 19.3 460 60 4.62 25.9 168 540
1 2.8 460 58 4.69 27.3 187 626
(8 22.5 460 55 4.80 29.8 211 688
(109 25 460 51 5.20 33 260 860
(12 28 460 46 5.40 37.5 308 1032

ities for short times other than one second may be calculated on the basis of time being inversely proportional to the

rrent.

rrent lags voltage at tap value current.

s taken with Rectox type voltmeter.
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LL

ENERGY REQUIREMENTS

COM-8 INVERSE TIME AND COM-9 VERY INVERSE TIME RELAYS

CONTINUOUS ONE SECOND

VOLT AMPERES**

POWER AT

AT 3 TIMES

AT 10 TIMES AT 2 ES

AMPERE RATING RATING* FACTOR TAP VALUE TAP VALUE TAP VALUE TAP VALUE
RANGE  TAP (AMPERES) (AMPERES) ANGLE ¢ CURRENT .CURRENT CURRENT CURRENT
(0.5 2 56 72 2.38 21 350
(0.6 2.2 56 nn 2.38 21 3 365
0.8 2.5 56 69 2.40 21.1 400
0.5/2.5 (1.0 2.8 56 67 2.42 21.2 5 440
(1.5 3.4 56 62 2.51 22 530
(2.0 4.0 56 57 2.65 23.5 0 675
(2.5 4.4 56 53 2.74 24.8 @8 800
(2 8 230 70 2.38 136 360
(2:5 8.8 230 66 2.40 210 142 395
@3 9.7 230 64 2.42 5 149 430
2/6 (3.5 10.4 230 62 2.48 22 157 470
(4 11.2 230 60 2.53 2.7 164 500
(5 12.5 230 58 2.64 180 580
(6 13.7 230 56 2.75 @5.2 198 660
(4 16 460 68 21.3 146 420
(5 18.8 460 63 2. 21.8 158 480
(6 19.3 460 60 22.6 172 550
4/12 1 20.8 460 57 . 23.6 190 620
(8 22.5 460 54 24.8 207 700
(10 25 460 48 . 3.00 27.8 248 850
(12 28 460 4 .46 31.4 292 1020
11 RELAY
VOLT AMPERES**
CONTINUOUS ON POWER AT AT 3 TIMES AT 10 TIMES AT 20 TIMES
AMPERE RATING ACTOR TAP VALUE TAP VALUE TAP VALUE TAP VALUE
RANGE TAP (AMPERES) ANGLE¢ CURRENT CURRENT CURRENT CURRENT
0.5 1.7 36 0.72 6.54 71.8 250
0.6 1.9 6 34 0.75 6.80 75.0 267
0.8 2.‘ 56 30 0.81 7.46 84.0 298
0.5/2.5 1.0 3.5 56 27 0.89 8.30 93.1 330
1.5 \ 56 22 1.13 10.04 115.5 411
2.0 56 17 1.30 11.95 136.3 502
2.5 56 16 1.48 13.95 160.0 610
2.0 230 32 0.73 6.30 74.0 264
25 230 30 0.78 7.00 78.5 285
3.0 230 27 0.83 7.74 84.0 309
2/6 .0 230 24 0.88 8.20 89.0 340
10.0 230 23 0.96 9.12 102.0 372
11.0 230 20 1.07 9.80 109.0 430
.0 12.0 230 20 1.23 11.34 129.0 504
.0 14 460 29 0.79 7.08 78.4 296
5.0 16 460 25 0.89 8.00 90.0 340
6.0 17 460 22 1.02 9.18 101.4 378
4/12 7.0 18 460 20 1.10 10.00 110.0 454
8.0 20 460 18 1.23 11.1 124.8 480
@ 10.0 22 460 17 1.32 14.9 131.6 600
12.0 26 460 16 1.8 16.3 180.0 720
* ermal capacities for short times other than one second may be calculated on the basis of time being inversely proportional to the

re of the current.

Degrees current lags voltage at tap value current.

** Voltages taken with Rectox tvpe voltmeter.
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1.L. 41102D

range the drop-out ratio will be greater than 90% and it
may be desirable to lower the contact shield to increase the
contact gap and follow. The range may be increased by
lowering the plunger after the core screw has been set at its
maximum rated position. If the plunger is lowered to in-
crease the pick-up current value, then at 300% of minimum
trip the drop-out ratio is 60% of the pick-up current. At
400% of minimum trip the drop-out ratio is 45% of the pick-
up current.

The burden of this unit at minimum pick-up is
0.44 V.A. at 60 cycles.

Continuous current rating of the coil is 2 times
minimum pickup value.

One second ratingis approximately 45 times min-
imum pick-up.

Characteristic operating times for the unit over
its nominal range are:

Less than 1 cycle at 200% of trip value
1/2 cycle at 500% of trip value
1/4 cycle at 1000% of trip value

Trip Circuit

The main contacts will safely close 30 amperes
at 250 volts d-c and the seal-in contactsof thefindi-
cating contactor switch will safely carry thisycurrent
long enough to trip a circuit breaker.

The IIT and ITH contacts will ssafely,elose 30
amperes at 250 volts d-c, and will carry this current
long enough to trip a breaker.

The indicating contacter switch has two taps
provide a pickup setting _of “0»2,0r 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 Circuit Constants

Contagtor Switch, -
0.2 ampeere tap - 6.5 ohms d-c resistance
2.0 amperedtap - 0.15 ohms d-c resistance

SETTINGS

C O)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 cur-
rent multiple of the tap setting (e.g. 4 tapwsetting, 2
time dial position or 4 tap setting, 0.6(seconds at 6
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“whieh coordination is to be
effected.

The connector screw/on the terminal plate above
the time dial makes coennections to various turns on
the operating coil'3By placing this screw in the vari-
ous terminal plate holes, the relay will respond to
multiples of4qtap value currents in accordance with
the variousstypical time-current curves.

Cavution

Since the tap block connector screw carries oper-
ating eurrent, be sure that the screw is turned tight.
In order to avoid opening the current transformer cir-
cuitsp 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.

Instantaneous Reclosing

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

Indicating Contactor Switch (ICS)

No 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. When the relay energizes a
125 or 250 volt d-c type WL relay switch, or equiva-
lent, use the 0.2 ampere tap; for 48 volt d-c applica-
tions set in 2 tap and use Type WL relay coil
S#304C209G01 or equivalent. :

Indicating Instantaneous Trip (IIT)

The core screw must be adjusted to the value of
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% Fig. 14. External Schematic of COM Relays without Auxiliary Time-Delay Unit.
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pick-up current desired.

The nameplate data will furnish theWactual, cur-
rent range that may be obtained from the HT umnit.

ITH Unit

The unit, prior to shipment is @djusted for mini-
mum pick-up value, that is, theqlowergalue marked
on the side of the frame. The, following procedure is
used when changing this isetting, over the indicated
range where a 90% or higher drep-out ratio is desired.
Connect the coil of the unit ingeries with an ammeter
and adjustable load. Apply the desired pick-up cur-
rent, then adjust the core screw until the plunger
just picks up.qLock €ore screw securely in place.

If it isfdesired to¥set the unit for either a differ-
ent drop-outyratio over the nominal range or for pick-
up values above the nominalrange, then the following
procedure should'be followed.

With the unit in series with an ammeter and ad-
justable load, apply the desired drop-out current.
Adjust the core screw until the plunger assembly just
dreps out. Then apply the desired pick-up current
and adjust the Micarta contact shield till the plunger
assembly just picks up. It is recommended that the
contact gap should not be made less than 0.13 of an

inch. The contact gap may be determined by turning
up the contact shield from the setting position until
the contacts just close. One turn of the shield is
equal to .018 of an inch contact gap.

Topped Resistor (When Used)

The relay is shipped with the resistor tapped for
125 volt d-c service. See Fig. 17 or 18 for the proper
positions for other d-c ratings. When viewed from the
rear of the relay the red dot on terminal 1 of the re-
sistor is on the extreme left.

© INSTALLATION

The relays should be mounted on switchboard panels or
their equivalent in a location free from dirt, moisture, ex-
cessive vibration and heat. Mount the relay vertically by
means of the rear mounting stud or studs 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. 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 or studs, and the relay panel. Ground
Wires are affixed to the mounting screws or studs as re-
quired for poorly grounded or insulating panels. Other elec-
trical connections may be made directly to the terminals by
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Fig. 16. Internal Schematic of the Type COM Relay, without
Auxiliary Time-Delay Unit, in FT21 Case. (For
S#289B355A — Series of COM-5 Relays).

means of screws for steel panel mounting or to the 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 correet, opera-
tion of this relay have been made atgthepfactory.
Upon receipt of the relay no custemertadjustments,
other than those covered under “SETEINGS?’ should
be required.

The indicating Instantaneo@S)Trip unit (IIT) used in
some relays requires a much thigher current for tripping
than is required by the other umits. For this reason, the
junction of the CO unit coilband“the IIT unit coil is brought
out to switch jaw n0,3 (Wheneyer it is available) to permit
the testing of these units, separately.

CAUTION: When applying current in excess of 50 amperes
to test the IIT, the cubrent should not be left on while ad-
justing it to‘the trip level. Instead, apply the current in
short burstimetimore than 2 seconds long, to check for trip-
ping. Make‘adjustments in the current control while the
currentyis off:

High currents left on for excessive time periods can

18

Fig. 17. Internal Sehematic of the Type COM Relay with
Auxiliary\Time-Delay Unit and ITH Unit, in FT21
Case. (For'S#289B456A — Series of COM-5 Relays).

result'in the'softening and possible melting of insulation on
thegintereonnecting wires.

Acceptance Check

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

1. Contact

a) By turning the time dial, move the moving
contacts untilthey deflect the stationary con-
tact to a position where the stationary contact
is resting against its backstop. The index
mark located on the movement frame should
coincide with the ‘“O’’ mark on the time dial.
For double trip relays, the follow on the sta-
tionary contacts should be approximately
1/64"".

b) For relays indentified with a ‘*“T’’, located at
lower left of stationary contact block, the
index mark on the movement frame will coin-
cide with the ‘“O’’ mark on the time dial when
the stationary contact has moved through ap-
proximately one-half of its normal deflection.
Therefore, with the stationary contact resting
against the backstop, the index mark is off-
set to the right of the ‘“O’’ mark by approxi-
mately .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. For
double trip relays, the follow on the station-
ary contacts should be approximately 1/32''.



TYPE COM OVERCURRENT RELAY

I.L. 414102D

INTERNAL SCHEMATIC

INDICATING
couTACTOR —

LO:ISSY T
INSTANTAREOUS uni
(iu;‘L.u_ waIT) (UPPER R.n.nAND UNIT

1N0UCTION UNIT
180ICATING
CoRTACTOR INDICATING

INSTANTANEOUS umIT

swircn
(LOWER .M. UNIT) (uPPER L., umIT)

RED DOT
s

s

e
| _.CHASSIS OPERATED
V.C. CoNTROL CKT. SHORTIAG SWITCh
e [Liao [tisis.
YOLT I TION WALUE =" RED WANDLE
LAyt 9 TEST SWITCA
" i t
128] 3 294 | CURRERT TEST JACR
1. ¥ 08 {—— TERMINAL

18LA276

COM RELAY
(FRONT vii wi T TIMER STOPS WHEN ,AUX,

RELAY CONTACTS OREN

06 TIMER STARTS WHEN
SWITCH 'S " CLOSES

& USE DASHED CONNECTION INSTEAL
OF SOLIO OWE FOR 0.5-2.5
AMPERE RANGE COM-5 AND COM-4
RELAYS,

I
& T YO TIMER
l sToP
————-
© fo""o TO TIMER
‘ T AUX. = START A
RELAY
| [
| [
‘ﬁ . @ RES)STANCE
f.‘u ' LOAD
_ o
zi;i 7 )
AMMETER
ACT&JkS“ ; ™ € SWITCH
. P AR
25a4e. £ L T ©
L 1RO VOLTS
o socve

1844023

Fig. 18. Internal Schematic of the Type COM Relay, with
Auxiliary Time-Delay Unit and IT Unit, in FT21
Case. (For S#289B511A — Series of COM-5 Relays).

2. Minimum Trip Current — Set the time dial to
position 6. Using lowest tap setting, alternately
apply tap value current plus 3% and tap valué current
minus 3%. The moving contact should leave theyback-
stop at tap value current plus 3% and shouldireturmto
the backstop at tap value current minus 3%

3. Time Curve — Table I shows the time curve
calibration points for the various j¥ypes, of‘relays.
With the time dial set to the indicated position and
on the lowest top setting, apply, the currents speci-
fied by Table I, (e.g. for the @OM-2, 3 and 20 times
tap value current) and measiure theypoperating time of
the relay. The operating times Sheuld equal those of
Table I plus or minus 5 percent.

For type COM-14 relay only, the 1.30 times tap
value operating “timeyfrom the number 6 time dial
position is 54.9 *+ 5% seconds. It is important that
the 1.30 times tap value current be maintained ac-
curately. Thepmaintaining of this current accurately
is necessary becafilse of the steepness of the slope
of the time-current characteristic (Figure 13). A 1%
variation in the 1.30 times tap value current (includ-
ing measuring instrument deviation) will change the
nominal operating time by approximately 4%.

4) Indicating Instantaneous Trip Unit (IIT) —
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

Figyl9. Oiagram of Test Connections for CO Unit of COM
Relays.

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 IIT. The
operation indicator target should drop freely.

5. Indicating Contactor Switch (ICS) — Close
the main relay contacts and pass sufficient d-c cur-
rent 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.

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 simulta-
neously.

6. High Drop-out Instantaneous Unit (ITH) —
The plunger assembly should pickup and seal in at
the minimum pickup current value stamped on the
frame and drop out at least 90% of this value. The
unit should maintain at least a 90% drop out ratio
over the nominal range.
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© Fig. 20. Setting Example for Motor Protection Using

S$#289B355A — Relays without Auxiliary Time-
Delay Unit.

The contact gap should not be less than .013 of
an inch. Contact gap is determined as described
under settings.

7. Auxiliary Time-Delay Unit (T)»— Fer relays
wired per Fig. 17 or 18, apply 100 volts“d.c to ter-
minals 5 and 7. Manually close the €ontacts” of the
ITH or IT unit in the top right-hand eornetyof the re-
lay. The T unit should operate.

Routine Maintenance

All relays shouldy be‘inspected and checked
periodically to assuré proper operation. Generally a
visual inspection shouldécall*attention to any notice-
able changes. A “minimum /suggested check on the
relay system is to clese 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 sec-
ondary. curgent through the relay and check the time
of operation. It is preferable to make this at several
times, pick-up current at an expected operating point
forthe, particular application. For the 0.5 ampere
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Fig)21. Setting Example for Motor Protection Using
S5#289B456A — or S#289B511A — Relays with
Auxiliary Time-Delay Unit.

range COM-5 and COM-6 induction units use the
dashed test circuit in Fig. 19 as these relays are
affected by a distorted wave form. With this connec-
tion the 25/5 ampere current transformers should be
worked well below the knee of the excitation curve.
(i.e. Use a 10L50 or better)

All contacts should be periodically cleaned. A
contact burnisher #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.

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 ‘‘Acceptance Check’’)

CO Unit
1. Contact

a) By turning the time dial, move the moving
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contacts until theydeflect the stationary con-
tact to a position where the stationary contact
is resting against its backstop. The index
mark located on the movement frame should
coincide with the ‘‘O’’ mark on the time dial.
For double trip relays, the follow on the sta-
tionary contacts should be approximately
1/64".

b) For relays identified with a ‘“T’’, located at
lower left of stationary contact block, the
index mark on the movement frame will coin-
cide with the “*O'’ mark on the time dial when
the stationary contact has moved through
approximately one-half of its normal deflec-
tion. Therefore, with the stationary contact
resting against the backstop, the index mark
is offset to the right of the ‘‘O’’ mark by ap-
proximately .020’".

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 “‘O’’, wind up the spiraf
spring by means of the spring adjuster until approxi-
mately 6-3/4 convolutions show.

Set the relay on the lowest tap settihg, the,time
dial to position 6.

Adjust the control spring tension so that the
moving contact will leave the backstop atetap value
current +1.0% and will return 4o the, backstop at tap
value current —1.0%.

3. Time Curve Calibration®% Install the per-
manent magnet.

Apply the indicated“eurrent per Table I for per-
manent magnet adjuStment (e.g. COM-8, 2 times tap
value) and me@surejthe /joperating time. Adjust the
permanent m@gnet@keeper until the operating time
correspond$ to tite valte of Table I.

For TypeaCOM-11 Relay only, the 1.3 times tap
value operating “time from the number 6 time dial
position is 54.9 * 5% seconds. It is important that
the 1.30 times tap value current be maintained ac-
curately. The maintaining of this current accurately
is mecessary because of the steepness of the slope
of the time-current characteristic (Figure 13). A 1%
variation in the 1.30 times tap value current (includ-
ing measuring instrument deviation) will change the

nominal operating time by approximately 4%. If\the
operating time at 1.3 times tap value isgnot, within
these limits, a minor adjustment of the ¢ontrol spring
will give the correct operating time without.any undue
effect on the minimum pick-up of the relay. This
checkis to be made after the 2 times tap value adjust-
ment has been completed.

Apply the indicatedycurrent per Table I for the
electromagnet plug adjustment (e.g. COM-8, 20 times
tap value) and measure the operating time. Adjust
the proper plug until thefoperating time corresponds
to the value in Table I.“(Withdrawing the left hand
plug, front viewgyincreases the operating time and
withdrawing themightthand plug, front view, decreases
the time.) Injadjusting the plugs, one plug should be
screwed in,completely and the other plug run in or
out until #he/preper 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
recheek the electromagnet plug adjustment.

4. Indicating Contactor Switch (ICS) — Close
the main relay contacts and pass sufficient d-c cur-
rent 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
operating indicator target should drop freely.

5. Indicating Instantaneous Trip Unit (IIT)

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

The nameplate date will furnish the actual cur-
rent range that may be obtained from the IIT unit.

6. High Drop-out Instantaneous Unit (ITH) —
The factory adjustment of the position of the plunger
steel provides a drop-out ratio of 90% over the nomi-
nal range. But, in the event a considerable amount of
material is removed from the contacts, due to re-
peated operations, burnishing, etc., the drop-out ratio
may fall below 90%. If this occurs, then the plunger
steel should be turned down to compensate. If the
plunger steel setting is changed for the above or any
other reasons, the following procedure should be used
to recalibrate the relay.

Set the core screw at ten turns up from its bottom
position. Adjust the plunger steel position on the
plunger until the current value at which the plunger
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set the contact gap at 3/4 of a turn down, and adjust

drops-out is 90% of the maximum rated current. Then RENEWAL PARTS O
-«

the core screw for pick-up. Drop-out value will nor- Repair work can be done most satisfacto

mally be above 90% of this setting. If desired, the the factory. However, interchangeable parts can be
contact gap and follow may be increased by lowering furnished to the customers who are equipped for
the contact shield and readjusting the core screw for doing repair work. When ordering parts, alway?give,
pick-up. the complete nameplate data.

TABLE 1 Qa
TIME CURVE CALIBRATION DATA - 50 & 60 CY,

PERMANENT MAGNET ADJUSTMENT OMAGNET PLUGS
TIME CURRENT OPERATING ENT OPERATING
RELAY DIAL (MULTIPLES OF TIME IPLES OF TIME
TYPE POSITION TAP VALUE) SECONK AP VALUE) SECONDS

COM-2 6 3 . 0.5 20 0.22
COM-5 6 2 @ 10 14.30
COM-6 6 2 2. 20 1.19
COM-T 6 2 4.27 .20 1.11

COM-8 6 2 @ 13.35 20 1.11
COM-9 6 . () 8.817 20 0.65

COM-11 6 K 11.27 20 0.2¢4 A

AFor 50 cyc:l@ lay 20 times operating time limits are 0.24 + 10%, —5%.

Q>®
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I.L. 41-102D
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© Fig. 22. Outline & Drilling Plan for the Type COM Relay in the FT21 Case.
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INSTALLATION

e OPERATION o

Westinghouse 1.L. 41-102€
MAINTENANCE

INSTRUCTIOMNS

TYPE COM OVERCURRENT RELAY

CAUTION Before putting 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 prop-
erly, and operate the relay to check the settings and
electrical connections.

APPLICATION

COM relays may be applied wherever two in-
stantaneous overcurrent units are required in addition
to the time overcurrent unit. For example Fig. 20
shows how the COM-5 (long time) relay is used for
motor protection, with the CO-5 unit alarming just
above motor full load and tripping at higher overloads
through the low set instantaneous unit; thefhigh) set
instantaneous unit is set above locked rotomcurrent
to provide high speed tripping of heavy faultsiyElig.
21 shows how another variation of COM-5 provides
improved fault protection for a motor by delaging ITH
tripping by 5to 6 cycles to override the aSsymetrical
starting current.

The relay with auxiliary time-delay unit is also
available with the IT Unity(elapper type) rather than
the ITH (plunger type). The“highest range available
in the ITH design is 16-32 amperes.

The COM withoftt " the auxiliary time-delay unit
may also be utilized\for distribution line protection,
with the lowgset instantaneous locked-out by the re-
closing relay, and with the high set unit left in ser-
vice to provide highéspeed clearing of close-in faults.
See Fig. 14 fomthe connections of this application.

CONTENTS

This instruction leaflet applies to the following
typesyof relays:

SUPERSEDES I.L. 41-102B

*Denotes changes from superseded issue.

Type COM- 2 Short I'ime Relay
COM- 5 Long Time Relay
COM- .6 Definite Minimum Time Relay
COM- TModerately Inverse Time Relay
COM-"8,Inverse Time Relay
COM- 9 Very Inverse Time Relay
COM-11 Extremely Inverse Time Relay

Fach ‘offthese is available with or without a 5-6
% cycley(85%o 100 millisecond) time-delay unit.

CONSTRUCTION AND OPERATION

The type COM relays consist of a time-overcur-
rent unit (CO), two indicating contactor switches
(ICS), a indicating instantaneous trip unit (IIT) and
a high drop out instantaneous unit (ITH). The princi-
pal component parts of the relay are shown in Figures
1-6.

Electromagnet

The electromagnets for the types COM-5, COM-6,
COM-7, COM-8 and COM-9 relays have a main tapped
coil located on the center leg of an ““E’’ type lamin-
ated 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 closing torque.

The electromagnets for the types COM-2 and
COM-11 relays have a main coil consisting of a
tapped primary winding and a secondary winding.
Two identical coils on the outer legs of the lamin-
ation structure are connected to the main coil sec-
ondary in a manner so that the combination of "all the
fluxes produced by the electromagnet result in out-
of-phase fluxes in the air gap. The out-of-phase air
gap fluxes produced cause a contact closing torque.

EFFECTIVE MAY 1968
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o,
Fig. 1. Time Overcurrent Unit (Front View). 1-Tap Block. 2-Time Dial. “3=Control Spring Assembly. 4-Disc. 5-Stationary
Contact Assembly. 6-Magnetic Plugs. 7-Permanent Magnet:

-
o
-
pe
-
-

P N

Fig. 3. Indicating Instantaneous Trip Unit (1IT).

Fig. 2, ""E™)Type Electromagnet. 1-Magnetic Plugs.
2-Tap Block. 3-Tap Screw.
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Fig. 4. High Drop-Out Instantaneous Trip Unit {kTH). Fig. 5. Plunger Assembly for ITH Unit.

R

...

Fig. 6. Indicating Contactor Switch (ICS).
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Indicating Contactor Switch Unit (ICS)

The d-c indicating contactor switch is a small
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 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 tar-
get, provides restraint for the armature and thus con-

trols the pickup value of the switch.

Indicating Instantaneous Trip Unit (IIT)

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 con-
tacts bridge two stationary contacts completing the
trip circuit. Also, during the cperation, 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
minimum and maximum pick-up points are indic¢ated
on the scale which is located to the rear of thevcore
screw,

High Drop-Out Instantaneous Trip Unit (KTH)

The high drop-out instantaneéus trip. unit is a
small solenoid type device (Fig. 4).WA plunger as-
sembly (Fig. 5) rides up and down on asvertical guide
rod in the center of the solenoidjcoil. The plunger
assembly consists of a bushifig which is threaded on
the moving plunger and decked4n place by a nut, and
a silver disc which résts on,_a“helical compression
spring at the lower &nd of the ‘plunger. The guide rod
is fastened to the“stationary core which in turn is
held in place by the imsulating plate on which the
stationary contacts are mounted. The stationary core
consists of two steel sections separated by a non-
magnetic ring. This non-magnetic ring provides an
air gap in_which the plunger steel floats. When the
coil is energized, the plunger assembly moves upward
carrying theysilver disc which bridges three conical-
shaped stationary contacts. In this position the heli-
cal spring’is compressed and the plunger is free to

move while the contact disc remains stationary. Thus,
a-c vibrations of the plunger assembly are prevénted
from causing contact chattering. A Micarta disc ‘which
acts as a shield for the contact plate, screws on the
bottom of the guide rod and is locked in position by
a small nut. The adjustable core screw in thegop of
the frame provides the principal means for adjusting
the current operating values.

The ITH unit is a currentfoperated device which
will pick-up within the range 'stamped on the side of
the frame and drop-out at 90% ofathe pick-up current
value. The position of the, core screw determines the
pick-up value for a pasticularfcontact gap. The 90%
drop-out ratio is accomplished through the right com-
bination of plunger steel setting, electrical pull and
spring strength./ Thepmost important factor in the
adjustment ¢of, the funitf is the correct positioning of
the plunger steelb with respect to the stationary core
air gap{

Auxiliaey Time-Delay Unit (T) — Where Used

This slugged telephone type unit, in conjunction
withha tapped resistor, provides a 5-6 cycle delay on
pickup.?The resistor in the rear of the relay is tapped
forpusSe with 24, 48, 125 or 250 volt d-c supply, as
shown in the internal schematics of Figs. 17 and 18.

CHARACTERISTICS

The relays are generally available in the follow-
ing current ranges:

Range Taps

.5b- 25 05 0.6 08 1.0 15 2.0 2.5
2 - 6 2 2.5 3 3.5 4 5 6
4 - 12 4 5 6 7 8 10 12

The time vs. current characteristics are shown
in Figs. 7 to 13. These characteristics give the con-
tact closing time for the various time dial settings
when the indicated multiples of tap value current are
applied to the relay.

ITH Unit

The unit has a 2to 1range of pick-up adjustment
with a 90% or greater drop-out ratio. The only adjust-
ment necessary when making settings within the
nominal range is the positioning of the core screw.
At the maximum end of the range the drop-out ratio

A
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ENERGY REQUIREMENTS

TYPE COM-2 RELAY

v XRES“

CONTINUOUS ONE SECOND POWER

AT AT

AMPERE RATING RATING* FACTOR TAP VALUE TAP
RANGE TAP (AMPERES) (AMPERES) ANGLE¢  CURRENT RR
0.5 0.91 28 58 4.8 .6
0.6 0.96 28 57 4.9 39.8
0.8 1.18 28 53 5.0 42.7
0.5/2.5 1.0 1.37 28 50 .3 45.4
1.5 1.95 28 40 54.4
2.0 2.24 28 36 65.4
2.5 2.50 28 29 B 73.6
2.0 3.1 110 59 4 38.7
2.5 4.0 110 55 .13 39.8
3.0 4.4 110 51 5.37 42.8
2/6 3.5 4.8 110 5.53 42.8
4.0 5.2 110 4 5.72 46.0
5.0 5.6 110 4 5.90 50.3
6.0 6.0 110 37 6.54 54.9
4.0 7.3 23 65 4.92 39.1
5.0 8.0 2 50 5.20 42.0
6.0 8.8 0 417 5.34 44.1
4/12 7.0 9.6 3 46 5.35 45.8
8.0 10.4 2 43 5.86 49.9
10.0 11.2 r's 2 37 6.6 55.5
12.0 12.0 \ 34 7.00 62.3

* Thermal calfacities for sh,

me
ge at,tap value current.
t

square of the current.

@ Degrees current lags vo

** Voltages taken with Rec

Q>®

L 102
L 4
AT 10 TIMES AT 20 TIMES
TAP VALUE TAP VALUE
CURRENT CURRENT
256 790
270 851
308 1024
348 1220
435 1740
580 2280
700 2850
262 800
280 920
312 1008
329 1120
360 1216
420 1500
474 1800
268 848
305 1020
330 1128
364 1260
400 1408
470 1720
528 2064

&er than one second may be calculated on the basis of time being inversely proportional to the

voltmeter.
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ENERGY REQUIREMENTS

COM-5 LONG TIME AND COM-6 DEFINITE MINIMUM TIME RELAYS

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 ¢ CURRENT CURRENT CURRENT CURRENT
(0.5 2 56 69 3.92 20.6 103 270 L 4
(0.6 2.2 56 68 3.96 20.7 106 8
(0.8 2.5 56 67 3.96 21 114
0.5/2.5 (1.0 2.8 56 66 4.07 21.4 122 60
(1.5 3.4 56 62 4.19 23.2 147
(2.0 4.0 56 60 4.30 24.9 168 8
(2.5 4.4 56 58 4.37 26.2 180 @sao
(2 8 230 67 3.88 21 110 308
(2.5 8.8 230 66 3.87 21.6 1 342
@3 9.7 230 64 3.93 22.1 12 381
2/6 (3.5 10.4 230 63 4.09 23.1 417
(4 11.2 230 62 4.08 23.5 14 448
(5 12.5 230 59 4.20 24.8 62 540
(6 13.7 230 57 4.38 26.5 624
(4 16 460 65 4.00 126 376
5 18.8 460 63 4.15 2 143 450
(6 19.3 460 61 4.32 25, 162 531
4/12 (7 20.8 460 59 4.27 183 611
(8 22.5 460 56 4.40 .8 204 699
(10 25 460 53 4.60 247 880
(12 28 460 47 4.92 \ 288 1056
COM-7 MODERATELY INV%«E RELAY
VOLT AMPERES**
CONTINUOUS ONE SECOND  PQWE AT AT 3 TIMES AT 10 TIMES AT 20 TIMES
AMPERE RATING RATING* FA VALUE TAP VALUE TAP VALUE TAP VALUE
RANGE TAP _ (AMPERES) (AMPERES) ANGLE CURRENT CURRENT CURRENT CURRENT
0.5 2 56 2 2 —r 3.88 20.7 103 278
(0.6 2.2 56 3.93 20.9 107 288
0.8 2.5 56 3.93 21.1 114 320
0.5/2.5 (L0 2.8 56 < Dﬂ 4.00 21.6 122 356
(1.5 3.4 56 \ 1 4.08 22.9 148 459
(2.0 4.0 58 4.24 24.8 174 552
(2.5 4.4 & 56 4.38 25.9 185 640
(2 8 & 66 4.06 21.3 111 306
(2.5 8.8 63 4.07 21.8 120 342
@3 9.7 63 4.14 22.5 129 366
2/6 (3.5 10.4 0 62 4.34 23.4 141 413

(4 11.2 230 61 4.34 23.8 149 448

(5 2.5 230 59 4.40 25.2 163 530

(6 230 58 4.62 27 183 624
.8

1\

(4 6 460 64 4.24 22.8 129 392
5 18 460 61 4.30 24.2 149 460

4/12 (6 1 460 60 4.62 25.9 168 540
] 460 58 4.69 27.3 187 626

(8 22.5 460 55 4.80 29.8 211 688
(10 25 460 51 5.20 33 260 860
a1z & 28 460 46 5.40 37.5 308 1032

* Thermal ca
square of current.

r short times other than one second may be calculated on the basis of time being inversely proportional to the

& Degrees current lags voltage at tap value current.

** Voltag with Rectox type voltmeter.
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ENERGY REQUIREMENTS
COM-8 INVERSE TIME AND COM-9 VERY INVERSE TIME RELAYS
VOLT AMPERES** ‘ !
CONTINUOUS ONE SECOND POWER AT AT 3 TIMES AT 10 TIMES A IMES
AMPERE RATING RATING* FACTOR TAP VALUE TAPVALUE TAP VALUE TAP VALUE
RANGE TAP (AMPERES) (AMPERES) ANGLE ¢ CURRENT .CURRENT CURRENT CURRENT
AL Y 2
(0.5 2 56 72 2.38 21 32 350
(0.6 2.2 56 n 2.38 21 365
(0.8 2.5 56 69 2.40 21.1 42 400
0.5/2.5 (1.0 2.8 56 67 2.42 21.2 440
(1.5 3.4 56 62 2.51 22 70 530
(2.0 4.0 56 57 2.65 23.5 200 675
(2.5 4.4 56 53 2.74 24.8 228 800

(2 8 230 70 2.38 0 136 360
(2.5 8.8 230 66 2.40 1 142 395
3 9.7 230 64 2.42 21. 149 430
2/6 (3.5 10.4 230 62 2.48 157 470
(4 11.2 230 60 2.53 Q7 164 500
(5 12.5 230 58 2.6 24 180 580
(6 13.7 230 56 2.‘® 25.2 198 660
(4 16 460 68 21.3 146 420
4

(6 18.8 460 63 21.8 158 480
(6 19.3 460 60 4 22.6 172 550
4/12 (7 20.8 460 . 23.6 190 620
(8 22.5 460 .13 24.8 207 700
(10 25 460 .00 27.8 248 850
(12 28 460 3.46 31.4 292 1020

P M-11 RELAY

VOLT AMPERES**

CONTINUOUS POWER AT AT 3 TIMES AT 10 TIMES AT 20 TIMES
AMPERE RATING FACTOR TAP VALUE TAP VALUE TAP VALUE TAP VALUE
RANGE  TAP (AMPERES) ANGLE¢ CURRENT CURRENT CURRENT CURRENT

0.5 1.7 36 0.72 6.54 71.8 250
0.6 1.9 34 0.75 6.80 75.0 267
0.8 .2 30 0.81 7.46 84.0 298
0.5/2.5 1.0 . 27 0.89 8.30 93.1 330
1.5 \ 22 1.13 10.04 115.5 411
2.0 S 17 1.30 11.95 136.3 502
2.5 \ 16 1.48 13.95 160.0 610
2. 230 32 0.73 6.30 74.0 264
2 .8 230 30 0.78 7.00 78.5 285
3. .3 230 27 0.83 7.74 84.0 309
2/6 9.0 230 24 0.88 8.20 89.0 340
10.0 230 23 0.96 9.12 102.0 372
0 11.0 230 20 1.07 9.80 109.0 430
12.0 230 20 1.23 11.34 129.0 504
4.0 14 460 29 0.79 7.08 78.4 296
5.0 16 460 25 0.89 8.00 90.0 340
6.0 17 460 22 1.02 9.18 101.4 378
4/1 7.0 18 460 20 1.10 10.00 110.0 454
8.0 20 460 18 1.23 11.1 124.8 480
¢ 10.0 22 460 17 1.32 14.9 131.6 600
12.0 26 460 16 1.8 16.3 180.0 720

mal capacities for short times other than one second may be calculated on the basis of time being inversely proportional to the
uare of the current.

Degrees current lags voltage at tap value current.

** Voltages taken with Rectox tvpe voltmeter.
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will be greater than 90% and it may be desirable to
lower the contact shield to increase the contact gap
and follow. The range may be increased by lowering
the plunger after the core screw has been set at its
maximum rated position. If the plunger is lowered to
increase the pick-up current value, then at 300% of
minimum trip the drop-out ratio is 60% of the pick-up
current. At 400% of minimum trip the drop-out ratio
is 45% of the pick-up current.

The burden of this unit at minimum pick-up is
0.44 V.A. at 60 cycles.

Continuous current rating of the coil is 2 times
minimum pickup value.

One second rating is approximately 45 times min-
imum pick-up.

Characteristic operating times for the unit over
its nominal range are:

Less than 1 cycle at 200% of trip value
1/2 cycle at 500% of trip value
1/4 cycle at 1000% of trip value

Trip Circuit

The main contacts will safely close 304amperes
at 250 volts d-c and the seal-in contacts of thedndi-
cating contactor switch will safely carry this,current
long enough to trip a circuit breaker.

The IIT and ITH contacts will safely close 30
amperes at 250 volts d-c, and will carry this current
long enough to trip a breaker.

The indicating contadtor switch has two taps
provide a pickup setting of ‘02 Or 2 amperes. To
change taps requires confiecting the lead located in
front of the tap block to the desired setting by means
of a screw connectiong

Trip Circuit Constants

Contactor Switch .-
0.2 ampere tap’- 6.5 ohms d-c resistance
2.0 amperet@p - 0.15 ohms d-c resistance

SETTINGS

C OWnit

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 eur-
rent multiple of the tap setting (e.g. 4 tap,setting, 2
time dial position or 4 tap setting, 0.6 [Seconds at 6
times tap value current).

To provide selective circuit breaker operation, a
minimum coordinating time of 0.3 seconds plus circuit
breaker time is recommended petween the relay being
set and the relays withqwhiehfcoordination is to be
effected.

The connector screw ©n the terminal plate above
the time dial makes“@@nneetions to various turns on
the opetrating coile,By placing this screw in the vari-
ous terminal plate helés, the relay will respond to
multiples of ,iap value currents in accordance with
the various_typieal time-current curves.

Caution

Sincethe tap block connector screw carries oper-
apingmeurrent, be sure that the screw is turned tight.
In order to avoid opening the current transformer cir-
cuits, 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.

Instantaneous Reclosing

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

Indicating Contactor Switch (ICS)

No 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. When the relay energizes a
125 or 250 volt d-c type WL relay switch, or equiva-
lent, use the 0.2 ampere tap; for 48 volt d-c applica-
tions set in 2 tap and use Type WL relay coil
S#304C209G01 or equivalent.

Indicating Instantaneous Trip (IIT)

The core screw must be adjusted to the value of
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Fig. 15. External Schematic of COM Relayspwith“Auxiliary Time-Delay Unit and ITH Unit.

pick-up current desired.

The nameplate data will furnish the actual curx
rent range that may be obtained from thegIIT umnit.

ITH Unit

The unit, prior to shipment i® adjusted/for mini-
mum pick-up value, that is, the lower, value marked
on the side of the frame. The following procedure is
used when changing this setting over the indicated
range where a 90% or highergdfop-out’ratio is desired.
Connect the coil of the unitiin series with an ammeter
and adjustable load. Apply, thesdesired pick-up cur-
rent, then adjust the (core {screw until the plunger
just picks up. Lock,core.screw securely in place.

If it is desired to set the unit for either a differ-
ent drop-out ratio, ovef the nominal range or for pick-
up values above thelnominalrange, then the following
procedure should be followed.

With the unit in series with an ammeter and ad-
justdble “load, apply the desired drop-out current.
Adjustithe core screw until the plunger assembly just
dreps out. Then apply the desired pick-up current
andadjust the Micarta contact shield till the plunger

assembly just picks up. It is recommended that the
contact gap should not be made less than 0.13 of an
inch. The contact gap may be determined by turning
up the contact shield from the setting position until
the contacts just close. One turn of the shield is
equal to .018 of an inch contact gap.

Tapped Resistor (When Used)

The relay is shipped with the resistor tapped for
125 volt d-c service. See Fig. 17 or 18 for the proper
positions for other d-c ratings. \When viewed from the
rear of the relay the red dot on terminal 1 of the re-
sistor is on the extreme left.

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a location free from
dirt, mositure, 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 elec-
trical connections may be made directly to the ter-
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Fig. 16. Internal Schematic of the Type COM Relay, without
Auxiliary Time-Delay Unit, in FT21 Case. (For
S#289B355A — Series of COM-5 Relays).

minals by means of screws for steel panel mounting
or to the terminal stud furnished with the relay for
thick panel mounting. The terminal stud may be
easily removed or inserted by locking two nuts @n
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 insfire coerrect opera-
tion of this relay have been made“atsthe factory.
Upon receipt of the relay no customer adjustments,
other than those covered under ““SETTINGS"’ should
be required.

For relays whi¢h include an indicating instanta-
neous trip unit {IT),fthe junction of the induction
and indicating instamtaneoils trip coils is brought out
to switch jaw #3. Withithis arrangement the overcur-
rent units can be tested separately.

Acceptance, Check

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

1.Contact

a) By turning the time dial, move the moving

18

Fig. 17. InternalySchematic of the Type COM Relay with
Auxiliary Time-Delay Unit and ITH Unit, in FT21
Case. (For S#289B456A — Series of COM-5 Relays).

contacts untilthey deflect the stationary con-
tact to a position where the stationary contact
is resting against its backstop. The index
mark located on the movement frame should
coincide with the ‘“O’’ mark on the time dial.
For double trip relays, the follow on the sta-
tionary contacts should be approximately
1/64"’.

b

~

For relays indentified with a ‘‘T’’, located at
lower left of stationary contact block, the
index mark on the movement frame will coin-
cide with the ‘‘O’’ mark on the time dial when
the stationary contact has moved through ap-
proximately one-half of its normal deflection.
Therefore, with the stationary contact resting
against the backstop, the index mark is off-
set to the right of the ‘‘O’’ mark by approxi-
mately .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. For
double trip relays, the follow on the station-
ary contacts should be approximately 1/32"’.

2. Minimum Trip Current — Set the time dial to
position 6. Using lowest tap setting, alternately
apply tap value current plus 3% and tap value current
minus 3%. The moving contact should leave the back-
stop at tap value current plus 3% and should return to
the backstop at tap value current minus 3%.
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Fig. 18. Internal Schematic of the Type COM Relay, with
Auxiliary Time-Delay Unit and IT Unit, in FT21
Case. (For $#289B511A — Series of COM-5 Relays).

3. Time Curve — Table I shows the time (gurve
calibration points for the various types offelays.
With the time dial set to the indicated positionyand
on the lowest top setting, apply the currentsWspecis
fied by Table I, (e.g. for the COM-2, 3 and 20, times
tap value current) and measure the operating time of
the relay. The operating times should #qualith6se of
Table I plus or minus 5 percent.

For type COM-11 relay only the 1330 times tap
value operating time from thé number 6 time dial
position is 54.9 * 5% seconds. It _is important that
the 1.30 times tap value current, be maintained ac-
curately. The maintaining ofy,this current accurately
is necessary because 0f the, steepness of the slope
of the time-currentycharacteristic (Figure 13). A 1%
variation in thef1.30 times tap value current (includ-
ing measuring instfument’ deviation) will change the
nominal operating timefby approximately 4%.

4. Indicating Instantaneous Trip Unit (IIT) —
The core screw which is adjustable from the top of
the trip unit determines the pickup value. The trip
unit has9a nominal ratio of adjustment of 1 to 4 and
an aceuragy within the limits of 10%.

The making of the contacts and target indication

FigQ19. Diagram of Test Connections for CO Unit of COM
Relays.

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 IIT. The
operation indicator target should drop freely.

5. Indicating Contactor Switch (ICS) — Close
the main relay contacts and pass sufficient d-c cur-
rent 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.

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 simulta-
neously.

6. High Drop-out Instantaneous Unit (ITH) —
The plunger assembly should pickup and seal in at
the minimum pickup current value stamped on the
frame and drop out at least 90% of this value. The
unit should maintain at least a 90% drop out ratio
over the nominal range.
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Fig. 20. Setting Example for Motor Protection Using
S$#289B355A —~ Relays without Auxiliary Time-
Delay Unit.

The contact gap should not be less than .0%3 of
an inch. Contact gap is determined as described
under settings.

7. Auxiliary Time-Delay Unit (T) —fFor relays
wired per Fig. 17 or 18, apply 100 @oltsid-c to ter-
minals 5 and 7. Manually close the gontacts of the
ITH or IT unit in the top right-hand4corner-of the re-
lay. The T unit should operate.

Routine Maintenance

All relays should bg imspected and checked
periodically to assure, propef operation. Generally a
visual inspection shiouldieall®attention to any notice-
able changes. Adminimum“suggested check on the
relay system is“toclosefthe 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 sec-
ondary current through the relay and check the time
of operation. It is preferable to make this at several
timesWpick-up current at an expected operating point
fory, the pparticular application. For the 0.5 ampere
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Fig.“2l. Setting Example for Motor Protection Using
S#289B456A — or S#289B511A — Relays with
Auxiliary Time-Delay Unit.

range COM-5 and COM-6 induction units use the
dashed test circuit in Fig. 19 as these relays are
affected by a distorted wave form. With this connec-
tion the 25/5 ampere current transformers should be
worked well below the knee of the excitation curve.
(i.e. Use a 10L50 or better)

All contacts should be periodically cleaned. A
contact burnisher #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.

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 ‘‘Acceptance Check’’)

CO Unit
1. Contact

a) By turning the time dial, move the moving
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contacts until theydeflect the stationary con-
tact to a position where the stationary contact
is resting against its backstop. The index
mark located on the movement frame should
coincide with the ‘‘O’’ mark on the time dial.
For double trip relays, the follow on the sta-
tionary contacts should be approximately
1/64".

b) For relays identified with a “‘T’’, located at
lower left of stationary contact block, the
index mark on the movement frame will coin-
cide with the ‘“O’’ mark on the time dial when
the stationary contact has moved through
approximately one-half of its normal deflec-
tion. Therefore, with the stationary contact
resting against the backstop, the index mark
is offset to the right of the ‘‘O’’ mark by ap-
proximately .020".

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 dialset on “‘O’’, wind up the spirad
spring by means of the spring adjuster until approxi-
mately 6-3/4 convolutions show.

Set the relay on the lowest tap settingyjpthe“time
dial to position 6.

Adjust the control spring tension “s@ that the
moving contact will leave the backstop at tap value
current +1.0% and will return t6”the“backstop at tap
value current —1.0%.

3. Time Curve Calibratien —W®Install the per-
manent magnet.

Apply the indicated,current per Table I for per-
manent magnet adjustment¢(e.g. COM-8, 2 times tap
value) and measure the operating time. Adjust the
permanent madgnet keeper until the operating time
correspondsfto the value of Table I.

For Type COM-11 Relay only, the 1.3 times tap
value operating time from the number 6 time dial
position is 54.9 *+ 5% Sseconds. It is important that
the 130 times tap value current be maintained ac-
curately. The maintaining of this current accurately
is necéssary because of the steepness of the slope
of“the)ytime-current characteristic (Figure 13). ‘A 1%
variation in the 1.30 times tap value current (includ-
ing measuring instrument deviation) will change the

nominal operating time by approximately 4%. 'If the
operating time at 1.3 times tap value isgmot“Wwithin
these limits, a minor adjustment of the control{spring
willgive the correct operating time withouttany undue
effect on the minimum pick-up of the relay. This
checkis to be made after the 2 times tap value adjust-
ment has been completed.

Apply the indicated“current per Table I for the
electromagnet plug adjustmenty(e.g. COM-8, 20 times
tap value) and measuré thepoperating time. Adjust
the proper plug until the operating time corresponds
to the value in TableWl (Withdrawing the left hand
plug, front view, “Uncreases the operating time and
withdrawing thefight hand plug, front view, decreases
the time.) In adjusting the plugs, one plug should be
screwed ingeempletely and the other plug run in or
out until the proper operating time has been obtained.

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

4. Indicating Contactor Switch (ICS) — Close
the main relay contacts and pass sufficient d-c cur-
rent 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
operating indicator target should drop freely.

5. Indicating Instantaneous Trip Unit (IIT)

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

The nameplate date will furnish the actual cur-
rent range that may be obtained from the IIT unit.

6. High Drop-out Instantaneous Unit (ITH) —
The factory adjustment of the position of the plunger
steel provides a drop-out ratio of 90% over the nomi-
nal range. But, in the event a considerable amount of
material is removed from the contacts, due to re-
peated operations, burnishing, etc., the drop-out ratio
may fall below 90%. If this occurs, then the plunger
steel should be turned down to compensate. If the
plunger steel setting is changed for the above or any
other reasons, the following procedure should be used
to recalibrate the relay.

Set the core screw at ten turns up from its bottom
position. Adjust the plunger steel position on the
plunger until the current value at which the plunger
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drops-out is 90% of the maximum rated current. Then RENEWAL PARTS O
set the contact gap at 3/4 of a turn down, and adjust

the core screw for pick-up. Drop-out value will nor- Repair work can be done most satisfactorily sat
mally be above 90% of this setting. If desired, the the factory. However, interchangeable parts can be
contact gap and follow may be increased by lowering furnished to the customers who are equipped for
the contact shield and readjusting the core screw for doing repair work. When ordering parts, alwa@s give,
pick-up. the complete nameplate data.

TABLE 1 :@
TIME CURVE CALIBRATION DATA - 50 & 60 C

PERMANENT MAGNET ADJUSTMENT @ ROMAGNET PLUGS
TIME CURRENT OPERATING RENT OPERATING
RELAY DIAL (MULTIPLES OF TIME ( TIPLES OF TIME
TYPE POSITION TAP VALUE) SECON TAP VALUE) SECONDS

COM-2 6 3 0. 20 0.22
COM-5 6 2 \ 10 14.30
COM-6 6 2 20 1.19
COM-17 6 2 \ 4.27 20 1.11
CoM-8 6 2 @ 13.35 20 1.11
COM-9 6 O 8.87 20 0.65

4

COM-11 6 KX 11.27 20 0.24 A
AFor 50 cch&elay 20 times operating time limits are 0.24 + 10%, —5%.

Q>®

oA
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Fig. 22. Outline & Drilling Plan for the Type COM Relay in the FT21 Case.
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