
Westinghouse I.L. 41-102E 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 

TYPE COM OVERCURRENT RELAY 

CAUTION Before putting relay s into s ervi c e, remove 

a l l  blocking which may have been ins erted for  the 

purpose of s e curing the par t s  dur ing ship m ent, m ake 

sure that all moving parts ope r at e  fr eely ,  inspect the 

cont a c t s  to see that they ar e c l e an and c lose prop­

e r ly, and ope r a t e  the re lay to check th e sett ings and 
electrical conne ctions. 

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 C0-5 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 current to 

provide high speed tripping of heavy faults. Fig. 21 
shows how another variation of COM-5 provides im­

proved fault protection for a motor by delaying ITH 

tripping by 5 to 6 cycles to override the asymmetrical 

0 current following fast transfer. 

The relay with auxili ary time-de l ay uni t  i s  a l so 

ava i l ab l e  with the IT L'nit (clapper type) r athe r  t han 

the ITH (plunger type). The highe s t  r an g e  ava i l ab l e  

i n  the ITH design i s  16-32 amperes. 
The COM w ithout the au x il i ary t i m e- del ay unit 

may also be utilized for di s t r i but ion line prot e c t i on, 

w ith the low set inst ant aneous locked-out by the r e­

c losi n g  r e l ay, and w i th the high set unit l eft in s er­

vice to provi d e  high speed c l e ar ing of c los e-in fau l t s .  

See F i g .  1-! for t h e  conne ct ions o f  thi s app l i c at ion. 

CONTENTS 

Thi s In s t r uct ion l e aflet appl i e s  to the f o l lowing 

tvpes of r e l ays: 

Type COM- 2 Short Time Relay 

COM- 5 Long Time Relay 

COM- 6 Definite Minimum Time Relay 

COM- 7 Moderat ely I nv erse Time Relay 

COM- 8 Inv erse Time Relay 
COM- 9 Very I nv erse Time Relay 

COM-11 Extremely Inverse Time Relay 

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

cyc l e (85 to 1 00 millisecond) tim e-d e l ay unit. 

CONSTRUCTION AND OPERATION 

The type COM relays consist of a time -ov ercur­

rent unit (CO), two indicating cont act or swit ches 

(ICS), a indic ating instant an eous trip u nit ( liT) and 

a high drop out inst ant ane ous unit (ITH). The princi­

p a l  component p a r t s  of the relay are shown in Figures 

1-6. 
Ele c t romagnet  

The electromagnets for  the typ es COM- 5, COM-6, 

COM-7, COM-8 and COM-9 relays have a main t apped 

coil loc at ed on the center leg of an "E" type l amin­

at ed s t ru ctur e that prod uces a f l u x  which divides 
and returns through the out e r  l egs. A shading coil 

causes t he flux through the l eft leg to lag the main 
pol e f l u x . The out-of-phase fl ux es thus produced in 
the air g ap cause a contact closing torqu e .  

The ele ct romagnet s for the types COM-2 and 

C0!\1-11 r e l ay s  have a m ain coi l co nsisting of a 

tapped p r i m ary w ind ing and a sec ondary winding. 

Two i d enti c al coi l s  on the outer legs of the lamin­
ation structure ar e connec t ed to the m ain coil sec­

ondary in a manne r so that the com bination of ·all the 

fluxPs produced by the el ect ro magnet result in out­

of-phas e flux es in the air gap . The out-of-phase air 

g ap fluxes produced cause a contact closing torque. 

A II possihle conTingencies which mar arise during instal/arion, operation, or maintenance, and all 
derails and l'ariarions of rhis equipmenT do nor purporT to be covered by these instructions. If further 
informaTion is desired by purchaser regarding his parTicular installation, operation or maintenance of 
his equipmenT, rhe local WesTinghouse ElecTric CorporaTion representaTive should be contacted. 

SUPERSEDES I.L. 41-102D, DATED MARCH 1978 
AND ADDENDUM TO 41-102D DATED JUNE 1978 
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T Y P E COM OV E R CU R R E N T R E LAY ______________________________________________ __ 

Fig. 1. Time Overcurrent Unit (Front View). J. Tap B lock. 2· Time Dial. 3·Control Spring A ssembly. 4-Disc. 5-Stationary 

Contact Assembly, 6·Magnetic Plugs. 7-Permanent M agnet. 

2 

Fig. 2. "E" Type Electromagnet. 

2-Tap B loc k .  3-Tap Screw. 

1-Magnetic P lugs. Fig .  3. Indicating In stantaneous Trip Unit (li T). 
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T YP E  COM O V E R CU R R E N T  R ELA Y ________________________ :.:.:LL::..· .:::..41:..::_ -1:_.::: 0�2E 

CORE SCREW 

0 Fig. 4. High Drop-Out Instantaneous Trip Unit (IT H). 0 Fig. 5. Plunger Assembly for ITH Unit. 

Fig. 6. Indicating Contactor Switch (ICS). 

PLUNGER STEEL 
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TYP E COM OYE RCU R R E N T  R ELAY------------------------

I n d i c a t i n g  C o n tactor  S w i tch U n i t  ( I C S )  

The d - e  indicating contactor switch is  a small 
clapper typ e device. A magnetic armature , to which 
leaf-spring mounted contact s ar e attached , is attracted 
to the magnetic core upon energization of the switch. 
When the switch clos es t he moving contacts bridge 
two stationary contact s ,  completing the trip circuit. 
Also during this operat ion two fi ngers on the armature 
deflect a spring locat ed on the front of the switch ,  
which allows the operation indicator target t o  drop. 

The front spring. in addition to holding the tar­
get , provides restraint for the armature and thus con­
trols the p ickup value of the switch . 

I n d i c a t i n g  I n st a n t a n e o u s  T r i p  U n i t  ( l iT)  

The inst antaneous trip unit is  a small a-c oper­
ated clapper typ e device. A m agnetic armature. to 
which leaf-spring mounted cont acts are attached,  i s  
attract ed t o  the magnetic core upon energization of 
the switch. When the switch clos es , the moving con­
tact s bridge t wo stationary contact s completing the 
trip circuit . Also. during the op eration , 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 acc essible from the top of the 
switch provides t he adjustable pickup range.  The 
minimum and maxi m um pick-up points are indicat ed 
on the s cale w hich is  located to th e rear of the core 
s crew. 

High Drop-O ut I n s ta n t a n e o u s  T rip U n i t  ( I TH) 

The high drop-out instant aneous trip u nit is a 
small solenoid type d evice (Fig.  4).  A plunger as­
sembly ( Fig .  5) rides up and down on a vertical guide 
rod in the center of the solenoid coil. The plung er 
assembly consists of a bushing which is threaded on 
the moving plunger and locked in plac e by a nut , and 
a silver disc which rests on a helical compres sion 
spring at the lower end of the plunge r .  The guide rod 
is fast ened to the stationary core which in turn is 
held in place by the insulating plate on which the 
stationary contacts ar e mount ed.  The station ary core 
consi sts of two steel sections separated by a non­
magnetic ring . Thi s  non-magnetic ring provides an 
air gap in which the plunger st e el floats .  When the 

coil is energized, the plunger assembly moves upward 

0 carrying the silver disc which bridges three spring 

type conical-shaped stationary contacts. In this posi­

tion the helical spring is compressed and the plunger 

is free to move while the contact disc remains station-

4 

ary. Thus, ac vibrations of the plunger assembly are 

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 d evice which 
will pick-up within the range stamped on the side of 
the frame and drop-out at 90% of the pick-up current 
value . The pos ition of the core screw det ermines the 
pick-up value for a particular contact gap .  The 90 % 
drop-out ratio is accomplished through the right com­
bi nation of plunger steel setting, electrical pull and 
spring strength. The most important factor in the 
adj ustme nt of the unit is  the correct positioning of 
the plunger steel with respect to the stationary core 

air gap. 

A u x i l i a ry T i m e -De l a y U n i t  ( T ) - Where U s e d  

Thi s slugged telephone type unit, i n  conj unction 
with a tapped 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-e supply. as 
shown in the internal schematics of Fig s .  17 and 18. 

CHARACTER! STICS 

The relays are generally available in t he follow­
ing current ranges: 

Range Taps 
0.5 - 2.5 0.5 0.6 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 ar e shown 
in Figs .  7 to 13.  These characteristics give the con­
tact closing time for the various time dial setting s 
when the indicated multiples of tap value current are 
applied to the relay. 

liT 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 

0 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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T Y P E  COM OVE RCU RR EN T R E L A  Y ________________________ L L_. 4_1_-1_o2_E 

ENERGY REQUIREMENTS 

TYPE COM-2 R E LAY 

VOLT AMPERES** 

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

AMPERE RATING RATING* l<'ACTOR 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 7.2 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 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 

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 cafacities for short times other than one second may be calculated on the basis of time being inversely proportional to the square oft e current. 
¢ Degrees current lags voltage at tap value current. 

•• Voltages taken with Rectox type voltmeter . 
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TYPE COMOVERCURRENTRELAY ________________________________________________ __ 

AMPERE 

RANGE TAP 

(0.5 

(0.6 

(0.8 

0.5/2.5 (1.0 

2/6 

4/12 

AMPERE 

(1.5 

(2.0 

(2.5 

(2 

(2.5 

(3 

(3.5 

(4 

(5 

(6 

(4 

(5 

(6 

(7 

(8 

(10 

(12 

RANGE TAP 

0.5/2.5 

2/6 

4/12 

(0.5 

(0.6 

(0.8 

(1.0 

(1.5 

(2.0 

(2.5 

(2 

(2.5 

(3 

(3.5 

(4 

(5 

(6 

(4 

(5 

(6 

(7 
(8 
(10 

(12 

ENERGY REQUIREMENTS 

COM-5 LONG T I M E AND COM-6 D EFI N I T E  MI N I M UM T I M E  R E LAYS 

VOLT A\lPERES" 
------- ·-----------------

CONTI!';UOUS ONE SECOND POWER AT AT 3 TL\1ES AT 10 TIMES 

RATING 

(AMPERES) 

2 

2.2 

2.5 

2.8 

3.4 

4.0 

4.4 

8 

8.8 

9.7 

10.4 

11.2 

12.5 

13.7 

16 

18.8 

19.3 

20.8 

22.5 

25 

28 

RATING' 

(AMPERES) 

56 

56 

56 

56 

56 

56 

56 

230 

230 

230 

230 

230 

230 

230 

460 

460 

460 

460 

460 

460 

460 

FACTOR TAP VALUE TAP VALUE TAP VALUE 

ANGLE .[ CURRENT CURIU:NT CURRENT 

69 3.92 20.6 103 

68 3.96 20.7 106 

67 3.96 21 114 

66 4.07 21.4 122 

62 

60 

58 

67 

66 

64 

63 

62 

59 

57 

65 

63 

61 

59 

56 

53 

47 

4.19 

4.30 

4.37 

3.88 

3.87 

3.93 

4.09 

4.08 

4.20 

4.38 

4.00 

4.15 

4.32 

4.27 

4.40 

4.60 

4.92 

23.2 

24.9 

26.2 

21 

21.6 

22.1 

23.1 

23.5 

24.8 

26.5 

22.4 

2:3.7 

25.3 

26.4 

27.8 

30.1 

35.6 

14 7 

168 

180 

110 

118 

126 

136 

144 

162 

183 

126 

143 

162 

183 

204 

247 

288 

COM-7 MOD E R A  T E L  Y I NV E R S E  T I ME R E L AY 

VOLT AMPERES'* 

AT 20 TIMES 

TAP VALUE 

CURRENT 

270 

288 

325 

360 

462 

548 

630 

308 

342 

381 

417 

448 

540 

624 

376 

450 

531 

611 

699 

880 

1056 

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

RATING 

(AMPERES) 

RATING' 

(AMPERES) 

FACTOR TAP VALUE TAP VALUE TAP VALUE TAP VALUE 

2 

2.2 

2.5 

2.8 

3.4 

4.0 

4.4 

8 

8.8 

9.7 

10.4 

11.2 

12.5 

13.7 

16 

18.8 
19.3 

20.8 

22.5 

25 

28 

56 

56 56 
56 

56 

56 

56 

230 

230 

230 

230 

230 

230 

230 

460 

460 

460 

460 

460 

460 

460 

ANGLE ¢ CURRENT CURRENT CURRENT CURRENT 

68 

67 66 
64 

61 

58 

56 

6 6  

63 

63 

62 

61 

59 

58 

64 

61 

60 

58 

55 

51 

46 

3.88 

3.93 3.93 
4.00 

4.08 

4.24 

4.38 

4.06 

4.07 

4.14 

4.34 

4.34 

4.40 

4.62 

4.24 

4.30 

4.62 

4.69 

4.80 

5.20 

5.40 

20.7 

20.9 21.1 
21.6 

22.9 

24.8 

25.9 

21.3 

21.8 

22.5 

23.4 

23.8 

25.2 

27 

22.8 

24.2 

25.9 

27.3 

29.8 

33 

37.5 

103 

107 114 
122 

148 

174 

185 

111 

120 

129 

141 

149 

163 

183 

129 

149 

168 

187 

211 

260 

308 

278 

288 

320 

356 

459 

552 

640 

306 

342 

366 

413 

448 

530 

624 

392 

460 

540 

626 

688 

860 

1032 

• 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. 

cf> Degrees current lags voltage at tap value current. 

•• Voltages taken with Rectox type voltmeter. 
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TYPE COM OVERCURRENT RELAY _______________ ____ ___ _ _  L L_._4_1-_1o_ 2 E_ 

AMPERE 

RANGE TAP 

0.5/2.5 

2/6 

4/12 

AMPERE 

RA NGE 

0.5/2.5 

2/6 

4/12 

(0.5 

(0.6 

(0.8 

(1.0 

(1.5 

(2.0 

(2.5 

(2 

(2.5 

(3 

(3.5 

(4 

(5 

(6 

(4 

(5 

(6 

(7 

(8 

(10 

(12 

TAP 

0.5 

0.6 

0.8 

1.0 

1.5 

2.0 
2.5 

2.0 

2 5 

3.0 

3.5 

4.0 

5.0 

6.0 

4.0 

5.0 

6.0 

7.0 

8.0 

10.0 

12 .0  

ENERGY REQUIREMENTS 

COM-8 I NVERSE T I ME AND CO M-9 VERY I NVERSE T I ME RELAY S 

CONriNUOUS ONE SECOND POWER AT 

VOLT AMPERES** 

AT 3 TIMES AT 10 T IMES AT 20 TIMES 

RATlNG 

(AMPERES) 

RATING* 

(AMPERES) 

FACTOR TAP VALUE TAP VALUE TAP VALUE TAP VALUE 

2 
2.2 

2.5 

2.8 

3.4 

4.0 

4.4 

8 

8.8 

9.7 

10.4 

11.2 

12.5 

13.7 

16 

18.8 

19.3 

20.8 

22.5 

25 

28 

CONTINUOUS 

RATING 

(AMPERES) 

1.7 

1.9 

2.2 

3.5 

3.0 

3.5 
3.8 

7.0 

7.8 

8.3 

9.0 

10.0 

11.0 

12.0 

14 

16 

17 

18 

20 
22 
26 

A NGLE cj. CURRENT CURRENT CURRENT CURRENT 

56 

56 

56 

56 

56 

56 

56 

230 

230 

230 

230 

230 

230 

230 

460 

460 

460 

460 

460 

460 

460 

72 

71 

69 

67 

62 

57 

53 

70 

66 

64 

62 

60 

58 

56 

68 

63 

60 

57 

54 

48 

45 

2.38 

2.38 

2.40 

2.42 

2.51 

2.65 

2. 74 

2.38 

2.40 

2.42 

2.48 

2.53 

2.64 

2.75 

2.38 

2.46 

2.54 

2.62 

2.73 

3.00 

3.46 

TYPE COM-11 RELAY 

ONE SECOND 

RATING* 

(AMPERES) 

56 

56 

56 

56 

56 

56 
56 

230 

230 

230 

230 

230 

230 

230 

460 

460 

460 

460 

460 

460 

460 

POWER AT 

FACTOR TAP VAL UE 

A NGLE¢ CURRENT 

36 

34 

30 

27 

22 

17 
16 

32 

30 

27 

24 

23 

20 

20 

29 

25 

22 

20 

18 

17 

16 

0.72 

0.75 

0.81 

0.89 l.P 
1.30 
1.48 

0.73 

0.78 

0.83 

0.88 

0.96 

1.07 

1.23 

0.79 

0.89 

1.02 

1.10 

1.23 

1.32 

1.8 

21 

21 

21.1 

21.2 

22 

23.5 

24.8 

21 

21.1 

21.5 

22 

22.7 

24 

25.2 

21,3 

21.8 

22.6 

23.6 

24.8 

27.8 

31.4 

132 

134 

142 

150 

170 

200 

228 

136 

142 

149 

157 

164 

180 

198 

146 

158 

172 

190 

207 

248 

292 

VOLT AMPERES** 

AT 3 TIMES 

TAP VALUE 

CURRENT 

6.54 

6.80 

7.46 

8.30 

10.04 

11.95 
13.95 

6.30 

7.00 

7.74 

8.20 

9.12 

9.80 

11.34 

7.08 

8.00 

9.18 

10.00 

11.1 

14.9 

16.3 

AT 10 TIMES 

TAP VALUE 

CURRENT 

71.8 

75.0 

84.0 

93.1 

115.5 

136.3 

160.0 

74.0 

78.5 

84.0 

89.0 

102.0 

109.0 

129.0 

78.4 
90.0 

101 .4  
1 10.0 
124.8 
1 3 1 .6 
180.0 

350 

365 

400 

440 

530 

675 

800 

360 

395 

430 

470 

500 

580 

660 

420 

480 

550 

620 

700 

850 

1020 

AT 20 TIMES 

TAP VALUE 

CURRENT 

250 

267 
298 

330 
411 

502 
610 

264 

285 

309 
340 
372 
430 
504 

296 
340 
378 
454 
480 
600 
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. 

¢ Degrees current lags voltage at tap value current. 

** Voltages taken with Rectn-c tvoe voltmeter. 
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T Y P E  COM O VE R C U RR EN T R E LAY 
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Fig. 7 .  Typical Time Curv.s of the Type COM-2 Relay. 
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TYPE COMOVERCURRENT RE LAY������������������������
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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 m aximum 

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 b urden of this unit at minimum pick-up is  

0 . 44 V . A. at  60 cycles.  

Continuo u s  c urrent rating of the coil  is 2 times 

minimum pickup v al u e .  

() One second rating i s  approximately 3 0  times min-

imum pick-up. 

Characteristic operating times for the unit over 

it s nomi nal range ar e :  

L e s s  than 1 cycle at 200% of trip value 

1/2  cycle at 500% of trip value 

1/4 cycle at 1000% of trip value 

T r i p  C i r c u i t  

The m ain contacts  wil l safely close 3 0  amp eres 

at 250 volts d-e and t he seal-in co nt act s of the indi­

cating contactor switch will safely carry this current 
long enough to  trip a c ircuit breaker.  

T he liT and ITH contacts wil l  safely c lose 30 

amp eres at 250 volts d-e, and will  carry this current 

long enough to trip a breaker.  

The indi cating c ont actor sw itch has two tap s 

provide a pi c kup setting of 0 . 2  or 2 amperes .  To 

chang e  t aps require s c onnecting the l ead l oc ated in 

front of the t ap block to the desired setting by means 

of a screw connection .  

T r i p  C i r c u i t  C o n s t a nt s 

Contactor Switch -

0 . 2  amp ere tap - 6 . 5  ohms d-e resistance 

2.0 ampere t ap - 0 . 1 5  ohms d-e resistance 

SETTIN G S  

C O  U n i t 

T he overcurrent unit settings can be d efined 

either b y  t ap setting and time d i al position or  by t ap 

s et ting and a specifi c  time of operation at some cur­

rent multiple o f  the tap setting ( e . g. 4 tap settin g ,  2 

time dial p osition or 4 t ap setting ,  0 . 6  seconds at 6 
times tap v alue current ) .  

To provide se lectiv e c ircuit breaker  op eration ,  a 

minimum c oordinating time of 0 .  3 second s  plus  circ uit 
breaker  time is  recommended betw e e n  the relay being 

set and the  relay s  with wl)ich coordinatio n is to be 

e ffected. 

The conne ctor screw on t he termi nal p l at e  abov e 

the  time dial  makes c on nections to vario u s  turns on 

the operating c oi l .  By pl aci ng this screw i n  the vari­

ous termin al plate hole s ,  the relay wil l  respond to 

multiples  of t ap v alue  c urrent s in  accordance with 

the vario us t ypical ti me-current curv e s .  

C a u t i o n  

Sin c e  t h e  tap b lock connector screw carries oper­

ating current , be s ure t hat the screw is  t urned t ight .  

In order  to av oid opening t he c urrent t ran s former CH­

c ui t s  when c hanging �aps under load , connect the  

spare connector screw in  the d e sired tap  p osition 

before removing the other t ap screw from the original 

tap position. 

I n s t a n t a n e o u s  R e c l o s  i n g  

T h e  fact ory adj ustment of t h e  C O  unit contact 

provid e s  a co ntact follo w .  Where instantaneous eir­

e uit breaker reclosing wil l  be initiat ed upon the 

closure of the CO co ntact , this c ontact fol low must 

be e liminat ed by loos e ning the  statio nary c ontact 

mounting screw,  re moving the c ont act plat e  and then 

repl acing  t he p late with the bent end re sting ag ainst 

the contact spring. Wit h this c h ange and the cont act 
mounting screw tighte ned,  the stationary contact wi l l  
r e s t  solidly against it s backstop.  

I n d i c at i n g  C o n t a ctor  S w i tch ( I C S )  

N o  setting i s  required on t h e  res u n i t  exc ept the 

selection of the  0.  2 or 2 .  0 amp ere t ap setting.  This 

s e l ection i s  m ade by connecting the l ead l ocated in 

front of the t ap block to  the d e sired setting by means 

of the c onnecting screw.  When the rel ay energizes a 

1 2 5  or 250 volt d-e type WL rel ay swit c h ,  or equiv a­

lent , u s e  the  0 .  2 ampere tap ; for 48 vo lt d-e applica­

tions set in 2 tap and u se Type WL relay c oil 

S#304C 209GO 1 or equiv alent .  

I n d i c at i n g I n s t a n t a n e o u s  T r i p  ( l i T ) 

The c ore screw must be adj usted to t h e  v al u e  of 
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STAT ION BUS 
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PH. I 
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DEVICE NUMBER CHART 

�� - OVERCURRENT R E LAY-TYPE COM 
CO- LONG TIME OVER CURRENT U N I T  
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101 - B R E A K E R  CONTROL SWITCH 

PHASE I 

PH 2,3 B GAD. 
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Sub. 2 2908 74 1 
Fig. 1 5 .  External Schematic of COM R e lays w i th A ux i l iary T ime-Delay Unit and I T H  Unit. 

pick-up current desired. 

The nameplate data will furnish the actual cur­
rent range that may be obtained from t he liT unit. 

I T H  U n i t  

The unit , prior to ship ment i s  adj usted for mini­
mum pick-up value , that i s ,  the lower value marked 
on the s ide of the frame. The following proc edure is 
used when changing this setting over the indicated 
range where a 90% or higher drop-out ratio is desired. 
Connect the coi l of the unit in series w ith an ammeter 
and adj ustable load. Apply the desired pick-up cur­
rent , then adj ust t he core screw until the plunger 
just picks up. Lock core screw securely in place. 

If it i s  de sired to set the unit for either a differ­
ent drop-out ratio over the nomi nal range or for pick­
up values abov� the nominal range, then the following 
proc edure should be follow ed. 

With the unit in series with an ammeter and ad­
just able load , apply the desired drop-out current . 

Adj ust the core screw until the plunger assembly j ust 
drops out . Then apply the desired pick-up current 
and adjust the Micarta contact shield t ill the plunger 
a s s e m b l y  j u st p i c k s  u p .  It i s  r e c o m m e nd e d  t hat t h e  

c o n t a c t  g ap s ho u l d  n o t  b e  m ad e  l e s s  t h a n  0 . 1 3  o f  a n  

i nc h .  T h e  c o n t ac t  g a p  m ay b e  d et er m i ned b y  t u r ni n g  

up t h e  c o n t a c t  s h i e l d  from t h e  s ett i n g  p o s i t i o n  u nt i l  

t h e  c o n t ac t s  j u s t  c l o ::; e .  O n e  t u r n  of  t h e  s h i e l d  i s  

e q u al t o  . 0 1 8 o f  an i n c h  c o n t a c t  g ap .  

T a p p e d  R e s i s t o r  ( W h e n  U s e d )  
T h e  r e l ay i s  s h i pp e d  w it h  t h e  r e ::; i s t ur t apped for 

1 25 \' o l t  d-e s e r vi c e .  See P i g .  17 or 18 for t h e  p ro per 

p o s i t i o n s  for o t h e r  d-e r at i n g s .  \\'hen \' i ew ed frum t tw 

r e a r  o f  t h e  r e l ay t h e  r e d  d o t  on t e r m i n a l  1 of t h e  r e ­

s i s t o r  i s  o n  t h e  e xt r e m e  l e ft . 

I NSTALLATION 
The relays should b e  mounted o n  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 

1 7  www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYP E COM O VE RCU R R ENT R E LAY--------------------------------------------------

IIGICATIItG 
CtiT.tCTU 
•ITQI ­(l.MJ L ••• UN I T) 

taDICATIIIO 
COITACTOI -------­
MITCII (t.owu •·"· 1111tTl 

CO IlT 

INTEJIKAL SCHEIIATtC 

lED IAUI.E 
TUT IWITU 

IMIEIT TUT Jlta 

Fig. 1 6. Internal Schemat ic of the Type COM Relay, with out 

A ux i l iary Time-Delay Unit, in FT2 1 Case.  (For 

Stt2898355A - 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 1.1. 41-

076. 

AD J USTM ENTS AND MAI NTENANCE 

The proper adj u st me nts to insure c orrect opera­

tion of t h i s  relay h av e  been  made at t he factory. 

Upon re ceipt of the relay no c ustomer adj ustment s ,  

ot her than those covered under " SETT INGS" should 
be required.  

The indicating Instantaneous Trip unit (liT) used in 

some relays requires a much higher current for tripping 

than is required by the other units. For this reason, the 

junction of the CO unit coil and the liT unit coil is brought 

out to switch jaw no. 3 (whenever it is available) to permit 

the testing of these units separately. 

CAUTION: When applying current in excess of 50 amperes 

to test the liT, the current should not be left on while ad­

justing it to the trip level. Instead, apply the current in 

short burst, not more than 2 seconds long, to check for trip­

ping. Make adjustments in the current control while the 

current is off. 

High currents left on for excessive time periods can 

1 8  

INTERNAL SCHEMATIC 

FRONT VIEW 

LVW SET 
l .oi SH.to�TiiiEOuS ..JM I T  

(vPP£A R .ll .t1Ah0 UII I T )  

/ l llilvCTIOM IJII I T  

111'0 I �AT 1 11  .. 
I M STANTAIIEOuS u i'I I T  ( u�E� L n .  � N I T )  

__. REJ OOT 

CHASS I S  OPERATEiJ - SI10R T J Nu j it J TCn 

l84A036 

0 Fig. 1 7. Internal Schematic of  the Type COM R elay with 

A ux i l iary Time-Delay Un it and ITH Unit, in FT2 1 

Case. (For Stt2898456A - Seri es of COM-5 Relays). 

result in the softening and possible melting of insulation on 

the interconnecting wires. 

A c c ept a n c e  C h e c k  

The following check i s  recommended t o  i n sure 

that the  r elay i s  i n  proper working  order:  

1 .  Cont act 

a) By turni ng the t ime dial ,  move t he moving 
contacts until  t hey d e flect the stationar y  con­

tact to  a position where the stat ionary cont act 
i s  re sting against its b ac k stop . The index 
mark  located on t h e  moveme nt fr ame sh ould 

coincide wit h  the "0" mark on the time dial . 

For double t rip relay s , the  follow on the sta­

tion ary contacts s hould  be approximately 

1 / 6 4 " .  

b )  For rel ay s  indentified with a " T " , locat ed at 

lower left of stationary contact bloc k ,  t he 
index mark on the move m ent fr ame will coin­

cide with th e "0" mark on the time dial when 

the stationary cont act has moved t hrough ap­

proximately one-half of its normal deflect i o n .  

Therefor e ,  w i t h  the stat ionary contact  resting 

against the backstop,  the index mark i s  off­

set to the ri ght of t he " 0 "  mark by approxi­

mately . 0 20 " .  The p l ac ement of the v ariou s 

time d ial p o sitions i n  l ine  w ith the  index 

mark will  give operating t imes as s hown on 

the re spective t ime-current curve s .  For 

double trip relays , the follow on the stat ion­

ary contacts should b e  approximately 1 / 3 2 " .  
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TY P E  COM OVE RCU R R E N T  R E LA Y ______________________ __;,I�.L.;...4;...1 -;...1o�2.;;;.E 

1110 I � ·  T liHi COKT.-,CTOR --__ 
�I' I TCh ( ll.ilfi[R l. �. v M  I T )  

LOfll SET 
IIISTAIHAM[OUS liM I T  

(uPPEil: il . n . HAIID ..,li l T  

Sub . 4 
l84A276 

0 Fig. 18. Interna l Schemat ic of the Type COM Re lay, w ith 

A ux i l iary T ime-Delay Unit and I T  Unit, in  FT2 1 

Case. ( For Sft289B5 1 1  A - Series of COM-5 R elays). 

2.  Mi nimu m Trip Curr ent - Set the time dial to 

position 6 .  Using low est t ap setting, alternat e ly 

apply tap v alue c urrent plus 3% and tap value c urrent 

minus 3%. The m oving c ontact s hould leave the back­

stop at tap v al u e  current plus 3% and should return to 

the b ack stop at t ap v alue c urrent minus 3%. 

3.  Time C urve - Tab le I show s  the time curve 

c al ibration poi nts for t he various types of relay s. 

Wit h the t ime d ial s et to the i ndicated po sition and 

on the lowest top setti ng,  app ly the c urrents speci­

fied by Table  I ,  ( e . g .  for the  COM- 2 ,  3 and 20 t imes 

t ap v al u e  c urrent) and measure  the operating time o f  
the relay .  The operating t i m e s  s hould equal t h o s e  o f  

Table  I plus or mi nus 5 percent.  

For type COM- 1 1  r elay only,  the  1 .  30 ti mes t ap 

value operating time from the number 6 t ime dial 

position is 5 4 . 9  ± 5% s ec onds.  It is  import ant that 

the 1 . 30 t imes t ap value c urrent be maintai ned ac­

curately . The maintaining of t h i s  c urrent ac c urately 

is  neces sary b ec au s e  of the steepness of the slope 

of the t i m e- current charact eristic ( Fi gure 1 3 ) .  A 1% 

variation i n  the 1 .  30 times t ap valu e c urrent ( inc lud­

ing measuring i n strument deviation)  will chang e  the 

n ominal ope rat i ng time by appro ximately 4%. 

4. Indicating I ns t antane ous Trip Unit ( liT) -

The c ore screw which is adj ustable from the top of 

the trip unit determines the  pickup value.  The trip 

unit h as a nominal ratio of adj u st ment of 1 to 4 and 

C OM RELAY 
[FRONT \i l lWl t T IMER STOPS W H E N  A U X .  

RELAY CONTACTS OPEN 

D. TIMER STARTS WHEN 
SWITCH " S "  C L O S E S  ¢ USE DASHED COMMECTIOM IMSTe:At 
OF SOL I 0 OME FO� 0.  5-2.5 A�PEIIE RAIIGE CClto4-5 AIIO COfol-� RELAYS. 

TO T I M E R  

S T O P  t 

120 VOLTS 
60 CYC 

l84A023 

Fig. 1 9. D iagram of Test Connect ions for C O  Unit o f  COM 

R e lays. 

an acc ur acy within the limits of 10%. 

The making of the c ontac t s  and t arget indication 

should oc cur at  approximately the same i n st ant .  

P o sition the stationary contact fo r a mi nimum of  

1/32" wip e.  The bridging moving cont act s hould 

touch both stationary contact s simu lt aneously .  

App ly sufficient c urrent to operat e  the l iT.  The 
operation indicator target should drop fr eely.  

5.  Indicating C ontactor Switch  ( ICS) - Clo s e  
th e m ai n  r e l ay c ontacts a n d  p a s s  s uffi c i ent d - e  c ur­

rent thro ugh the trip circuit  to close the contacts of 

the  ICS. This v alue of current should be not greater 
than t h e  particul ar ICS tap s etting being used.  The 
operation indicator t arget should drop fr e e ly .  

The co ntact gap should b e  approximately . 04 7 "  

between t h e  bridg i ng moving contact and t h e  adj u st­

abl e  stationary contac t s .  The bridg ing moving con­

t act  should touch both station ary contact s  simulta­

neously.  

6.  High D rop-out Instant aneous U nit (IT H) -

O The plunger assembly should pickup and seal within 

± 5rfo and dropout at 90% or higher of the minimum 

pickup current value stamped on the frame. The unit 

should maintain at least a 90% drop out ratio over the 

nominal range. 
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T Y P E COM OVE RC U R R EN T  R E LAY ______________________________________________ ___ 

10000 

1000 

100 

10 

I STARTING 

I CURRENT I 
I I 
I 
I 
I SYMMETRICAL I I ������ "--1 

1 .75 

............,. NOTE : 

ADJUSTABLE 

CHARACTERISTIC 

T R I �  

ASY ... NETRICAL 

10 12  20 

CURRENT IN PER UNIT OF RATED 

S u h .  1 1 8-IA622 
Fig. 20. Setting Example for Motor Protection Using 

Slt28 9 8 355A - R e lays without A u x i l iary Time­

Delay Unit .  

The contact gap should not be less than . 0 1 3  of 
an inc h .  C ontact gap is determined as described 

under settings.  

7 .  Au x i liary Ti me-Delay U nit  ( T )  - F o r  r e l ay s  

w i r ed per Fig.  1 7  o r  1 8 ,  apply 1 00 volts d-e t o  t er­

m i nals 5 and 7. Man ually close  the contacts of  the 
ITH or I T  unit  in the top right-hand c orner of  the re­

lay . Th e T unit should operat e .  

R o u t i n e  M a i n t e n a n c e  

All relay s  should b e  i n sp ected a nd checked 

peri odic ally to assure proper operation.  Generally a 

vis u al i n spection should call  attention to any notice­

able chang es .  A mini mum suggested c heck on the 

relay system i s  to c lose  th e contacts manually to 

as s ure t h at the breaker trips and the t ar get drop s .  

Then release t h e  contacts a n d  observe t hat t h e  reset 

i s  smooth and positive.  

If an additional t ime  check i s  d e s ir ed ,  pass sec­

ondary c urrent through th e rel ay and c heck the time 

of operation.  It  i s  preferable t o  make this at  s everal 

times pick-up c urrent at an ex pected operating point 

for the particu lar appli cation . For the 0 . 5  amp ere 

20 

10000 

1000 

100 

10 
CONTINUOUS 
CURRENT 
R� I N G  

I+) 

-- - - - - - - - - - - - - - - - -, 
+--+ N O T E : 

ADJUSTA B L E  

C H A R A C T E R I S T I C  

P I C K - U P  

DROP - OUT 

A S Y M M E T R I C A L  

.r �MX A S Y M M E T R I CAL 

- .f_ ON FAST T R A N S F E R  

1 0  15  

I 

CURRENT IN P E R  UNIT OF R A T E D  

(-) 

20 

F ig .  2 1 .  Sett ing Example for Motor Protection Us i ng 

Slt2898456A - or Slt289B5 1 1 A - R elays with 

A ux i l iary Time-Delay Unit. 

range COM-5 and COM-6 induction units use the 

dashed t e st circuit in Fig.  19 as these relay s  are 

affected by a di storted wave for m .  Wit h  this  connec­

tion the 25 / 5  ampere current tran s formers s hould be 
wor ked w e l l  below t h e  k n e e  of t h e  e xc it ation curve. 

( i . e .  U s e  a 1 0 L 50 or better)  

All contacts should b e  periodi c al ly cleaned.  A 

c ont act burnisher 11 18 2A8 36HO 1 is recomm ended for 

this purpose.  The use of . abrasive mat erial for clean­

ing contacts is not re comm ended,  because of  the 

danger of  emb edding small part icles  in the face of 
the soft silver and th u s  impai ri ng the contact.  

CAL l BRATI ON 

Use t h e  following procedure for cal i brating t h e  

re lay i f  the relay has b e en t a k e n  apart for repai r s  or 

the adj ustments disturbed . This procedure should not 

be us ed until i t  is apparent t h at the relay i s  not in 
proper w orki ng order . ( Se e  "Acceptance Check " )  

C O  U n i t 

1 .  Contac t  

a) By tur ning t he t ime d ia l ,  move the m ov ing 
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TYPE COM O VERCURRENT RELAY I.L. 41-1 02E --------------------------------------------------���� 

contacts u nti l  they d eflect the statio nary con­

tact to a po sition w here the  statio nary c ontact 

is resting agai n st its b ackstop.  The index 

m ark located o n  the  movement frame should 
coincide with the  "0" mark o n  the time dial .  

For do uble trip re lay s ,  t h e  fo llow o n  t h e  sta­

tionary contac t s  should  b e  ap proximately 
1/64".  

b )  For  r e l ay s  identifi ed with a "T" , lo cated at 

lower left of stationary cont act block , the  

index m ark on the m ov e m e nt frame will  coin­

cide with the " 0 "  mark o n  t h e  t ime dial whe n  

th e statio nary contact h a s  m o v e d  through 

app roxi mately one-half of  its normal deflec­
tion. Therefore , wit h the stationary contact 

resting agai nst t he b ac k stop , the index m ark 

is offset t o  the ri ght of the "0 " mark by ap­

proximat ely . 0 20 " .  

2 .  Minimum Trip Current - The adj u st m ent of 

the spring t e nsion i n  s etti ng the minimum trip c urrent 

v al u e  o f  the r e l ay i s  m ost c onveniently made with 

the damping m agnet remov ed .  

With the time dial set o n  " 0 " , wind u p  t h e  spiral 

spring by means of the spring adj uster until  app roxi­
m at el y  6-3/4 convolutions show. 

Set the relay on the lowest t ap setting , the time 

dial to position 6.  

Adj ust t he co ntrol spring t e nsion so that the 

mov ing co ntact will leave the backstop at t ap value 

current + 1 . 0 %  and will  r eturn to the  backstop at tap 

v alue current - 1 . 0%. 

3.  Time Curve C alibration - Install  the per­

manent m agnet .  

Apply the i ndicated c urrent p er Table I fo r per­
m anent magnet adj ustment ( e . g .  COM- 8 ,  2 t imes t ap 

value)  and measure t h e  ope rating t i m e.  Adj u st the  

permanent m agnet k e eper u ntil  t he operating tim e 

c orresp onds t o  the  v al u e  of T able I .  

For Type COM- 1 1  Relay o nl y ,  t h e  1 .  3 .ti m e s  tap 

value op erating t i m e  from the number 6 t ime  dial 

positio n is  5 4 . 9  ± 5% s ec onds.  I t  is i mport ant t hat 

the 1 . 30 time s t ap v al u e  current be m ai nt ai ned ac­

c urately . The maintaining of this c urrent accurately 

i s  n eces sary because o f  the ste epness of the sl ope 

of the  time-curr e nt c haracteristic ( Figure 1 3 ) .  1A lo/o 
v ariati o n  in  the 1 . 30 tim e s  tap value c urr e nt ( i ncl ud­

ing measuring instrument deviation) will  change the  

nominal ope rating t ime by approximately 4%.  , I f  t h e  

operating t i m e  at 1 .  3 t i m e s  t ap v a l u e  i s  n o t  within 

these limit s ,  a minor adj ustm ent o f  the control spring 

will  give the corr ect oper ating ti m e  without any undue 

effect on the mi nimum pick-up of the relay .  This 

check i s  to b e  made aft er the 2 t imes tap v al ue adj u st­

ment  has been  completed.  

Apply the indicated c urrent per T ab l e  I for  the 

ele ctromagn et plug adj ustment ( e . g .  COM-8 ,  20 t i m e s  

tap v alue)  a n d  m e asure the op erating t i m e .  Adj ust 

the  proper p lu g  u ntil the  operat i ng t ime corresponds 

to the value in Tabl e I .  ( Withdrawin(! the  l eft hand 

plug , front vie w ,  increases the operating t ime  and 

withdraw ing the right hand plug,  fro nt vi e w ,  decreas e s  

the t im e . ) I n  adj u sting the plu g s ,  o n e  p l u g  sho uld b e  

screwed i n  c o mp let ely and t he other plug r u n  in  o r  
out until  t h e  proper operating t i m e  has b e  en obtai n ed.  

Recheck t h e  permanent magnet adj u s t m ent.  If  

the oper ating t ime for  this calibration point has 

chang e d ,  re adj u st the perman ent magnet and then 

recheck the  e lectromagnet p l ug adj ustment.  

4 .  I ndicating Contactor Switch ( ICS) - Close 
the m ain relay contacts and p as s  s u fficient d- e cur­

rent through the trip circuit to close the contac t s  of 

th e res. This v al u e  o f  current should be not great er 

than the  particular ICS t ap s etting b ei ng u s e d .  The 

operating i ndicator t arget should drop fr e e l y .  

5 .  Indi cating In stantaneous T r i p  Unit ( liT) 

The core screw m u st b e  adj usted to the v al u e  of 

pick-up current de sired . 

The n ameplate date will  furnish  the actual c ur­
rent range that may be obtai ned fro m  the liT unit .  

6 .  High Drop-out Instant an eous Unit ( IT H )  -

The factory adj ustm ent of the position of the  plunger 

ste el provides a drop-out ratio of 90% over the no mi­

nal range.  But ,  in the ev ent a conside rable amou n t  o f  

m aterial is removed from the  cont act s ,  d u e  t o  re­

p eated o perati o n s ,  b urni s hi n g ,  etc . , the drop-out rat i o  

m ay fal l  below 90%. U this  occurs , t h e n  t h e  plunger 

steel s ho ul d  b e  t ur n ed d ow n  t o  compensat e .  If  the 

plunger steel s etti ng i s  c hang ed for the above or any 

other reaso ns , the following procedure should be u sed 

to re calibrate the r e l ay .  

Set the  c o r e  screw a t  t e n  t u r n s  up fro m its bottom 

position.  A dj ust the plunger  steel position on the 

plunger until the current v al u e  at which the plun ger 
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TYPE C OM OVERCURRENT RELAY 
---------------------------------------------------

drop s -out is 9 0% of the maximum rat ed current.  Then  

s et the contact g ap at  3/4 o f  a turn  down , and  adj ust  

the c or e  screw for  pi ck-up . Drop-out value wil l nor­

mally b e  above 90% of this sett ing .  If desired ,  t h e  

contact gap a nd fo llow may b e  increased b y  lowering 

the c o nt act s hi eld and r e adju sting t h e  core screw for 
pick-up.  

R E N E WAL PARTS 

Repair work can b e  done most s at isfactorily at 

the factory .  H owever ,  i nt e rchangeable p ar t s  c an b e  
furnished t o  t h e  custom ers who are equipp e d  for 

doing r epair work . Whe n  ordering p arts ,  always giv e ,  

t h e  compl ete n ameplate d ata. 

TAB LE 1 

T I M E  C U R V E  C A LI B R A T I O N  D A T A - 50 & 60 C Y C L E S  

P E RMANENT MAGNET ADJUSTMENT E L ECTROMAGNET PLUGS 

TIME CURRENT OPE RATING CURRENT OPERATING 

RELAY DIAL (MULTIPLES O F  TIME (MULTIPLES OF TIME 

TYPE PO SITION TAP V AL U E) SECO N DS TAP V AL UE) SECONDS 

COM - 2  6 3 0 . 57 20 0 . 2 2  

COM- 5  6 2 37 .80 10  14 . 30 

COM··6 6 2 2 . 46 20 1 .  19 

COM-7 6 2 4 . 27 20 1. 1 1  

COM-8 6 2 1 3 . 35 20 1 .  1 1  

COM-9 6 2 8 . 87 20 0 . 6 5  

COM- 1 1  6 2 1 1 . 27 20 0 . 24 6 

6 For 50 cycle C0- 1 1  relay 20 t i m es o perating t ime  limits  are 0 . 24 + 1 0%, -5%. 
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TYPE COM OVE RCUR RENT RELAY _______________________ ....:I�.L;_. 4;..;.1 ·....:..10:.;;2�E 

1:. 
1 

-L 6.375 
( 161 .93) 

1 0 . 438 
(265. 13)  

t 

5.219 
( 1 32.56) 

I ,  

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

(6. 35) . 190-32 MTG. SCREWS 

I I 1 1 . 1 2 5  
3 . 1 8 8  �I ( 3. 18)  R. 

(80.98 ) � � 
PAN E L  LOCAT I O N  
S E M I - F L U S H  MTG . PANE L  CUTOUT 8 D R I LL I N G  
P R OJ E C T I O N  M TG .  FO R S E M I - F L U S H  MTG 

.516 
(13. 1 1 ) . 
1.031 +. 1.031 

CUTOUT (26. 19) (26.19) (26 . 19) (26 . 19 )  
PANEL DRILLING OR CUTOUT FOR 
PROJECTION MTG. (FRONT VIEW l 

57- D- 79 0 1  
Fig. 2 2 .  O utl ine 8 Dri l l i ng P l an fo r t h e  Type COM R e lay i n  the FT2 1 Ca s e. 
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I . L .  4 l - 1 0L C  

I N S T A L L A Tf 0 N • O P E R A T I O N  • M A I N T E N A N C F  

TYPE COM OVE R  CUR R ENT R E LAY 

C A U T I O N  B efore putting relays into servi c e ,  remove 

all blocking which may have b een i n s erted for the  

purpose o f  securing the parts during shipment , make 

sure that al l  moving  parts operate  fre e l y ,  inspect the 

contacts to s e e  t hat they ar e clean and close prop­

erly , and op erate the relay to  c heck th e settings and 

el ectri cal connections .  

APPLICATION 

COM relays m ay be applied wherever t w o  in­

stantan eous overc urrent units are required in ad dit ion 

to  the t ime ov ercurrent unit .  For  example Fig .  20 

sho w s  how t h e  C0!\1 - 5  ( l ong t ime)  re lay i s  used for 

motor protect i o n ,  with  t h e C0-5 unit alar ming j u st 

above motor full load and tripping at hi gher over l o ads 

thro ug h the low set i n s t antaneous unit ; the high s et 

inst antaneous unit i s  s et above l ocked  rotor curr e nt 

to provid e high s p e ed tri ppi ng of h e avy fau l t s .  Fig .  

2 1  shows how anot her variation of COM-5 provides 

Hnproved fault prot ection for a motor  by delaying ITH 

tripping by 5 to 6 cycles to ov erride the assym etrical 

starti ng current .  

The re lay with auxi li ary ti me-delay unit i s  also 

a\·ailable  with the IT Unit ( cl app er type ) rather  t han 

the ITH (plunger type).  The highest range avai l ab l e  

i n  t h e  I T H  design is  1 6- 3 2  am peres.  

The C O M  without the au x i l i ary t i m e-delay unit  

may also b e  utilized for  di stribution l i n e  prot e cti o n ,  

with t h e  l o w  set instant aneous lock ed-out b y  t h e  r e­

closing relay , and with the high set  unit left i n  s er­

vice to provide high speed cl earing of c lose-in fau lts .  

See  Fig.  14 for the connections of this applicat ion .  

CONTENTS 

T hi s  in struction l eafl et appl i e s  to the fol l o w i ng 

typ e s  of relay s :  

Typ e COM- 2 Short Tim e  Relay 

COM- 5 Long Time R elay 

COM- 6 Defi nite Mini m u m  T i m e  Relay 

COM- 7 M od erat ely Inverse Time Relay 

COli:- 8 Inverse Time Relay 

COM- 9 V ery I nv erse T i m e  Relay 

COI\1- 1 1  Extre mely Inverse Time R elay 

E ac h  of  these  is avai lable  with or without a 5 - 6  

* cycle  ( 8 5  t o  1 00 m i l l i s e cond) t i m e- d e l ay u n i t .  

CONSTRUCTI ON AND OPERAT I ON 

The type COM relays consist of a t i me-over c ur­

rent unit (CO),  two i ndicating cont act or  switches  

( ICS) , a indicating instant aneous trip u ni t  ( l iT)  and 

a hi gh drop out instantaneous u'nit  ( IT H ) .  T h e  princi­

pal component p art s o f  the rei  ay ar e shown i n  Figures 
1 - 6 .  

E l e c t ro m ag net  

T he e l e ctro m agnets for  the typ e s  COM- 5 ,  COM-6 , 

COM- 7 ,  COM-8 and COM-9 relay s  have a mai n t apped 

coil located o n  the center leg  o f  an " E "  type l amin­

at ed structure t hat produ c e s  a fl u x  which divid e s  

a n d  returns through t h e  outer l e g s .  A shad i ng coil  

c a u se s  t he f lux  through the l e ft l eg to lag the main 

pol e fl u x .  T h e  out-of-phas e flu x es thus prod u c ed in 
t h e  air  g ap cause a cont act closing torque .  

The e lectromag n et s  for the types  COM- 2  and 

COM- 1 1  relay s  have a main coi l consisting of a 

tapped primary winding and a s e c ond ary winding.  

Two identical coi ls  on the outer legs of  the lamin­

at ion  structure are c onnected to t h e  m ai n  coi l  sec­

ondary in  a manner  so that the combination of ·all the 

fl u x e s  prod uced by t h e  el ectromagnet r e s u lt i n  out­

of-phas e fl u x es in  the air gap. The out-of-phase air 

gap flu x e s  produced cause a cont act closing torque .  

A ll pos.1 ihle contingencies which may arise during installation , operation.  or maintenance, and all 
de1ai/.1 and varia lions of !his equipmenl do not purport to be covered by these instructions. If further 
inf(mnalion is desired by purchaser regarding his particular installation. operation or maintenance of 
his equipmenl .  !he local Westinghouse Eleclric Corporation representative should be con/acted. 

SUPERSEDES I. L .  4 1 - 1 02 8  
*D enotes c h a n g e s  f rom s u p e rs eded i ss u e .  EF FECTIVE MAY 1 968 www . 
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, T Y P E  COii O V E R CU R R E N T  R EL A Y � - ---------------�---

F /g. l .  Time Overcurrent Unit (Front View). J. Top B lo ck. 2· Time Diol. 3-Control Spring A ssembly. 4-Disc. 5-Stotion ory 

Contoct Assembly. 6-Mognet/c Plugs. 7-Permonent M ognet. 

2 

Fig. 2. "E" Type Electromagnet. 

2- Tap B loc k .  3- Tap Sc rew. 

1 -Magneti c  P lugs. Fig. 3. Indicating In stantaneous Trip Un i t  (li T). 
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. Y P E  COM O V E R CU R R EN T  R E LAY _____ _ 
I L .  I, ;  ; C. C 

f .l -
'C.;. 

Fig. 4. High Drop-Out Instantaneous Trip Unit (ITH). Fig. 5. P l unger A ssemb1y for I TH Unit. 

j 

I . 
) Fig. 6. Indicating Contactor Switch (ICS). 
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, l Y F  [ C O'-' O Y E R C U R R E N T  R E L A Y  

! 1 1  • ·- .:._, • : ro � C c- n 1 o c t o �  S, v. i t c � \  U n · 1 { ! C S )  
T i l l  ci - c  i n cl i c a t i n t· c r . t : ; , c : . r " w i t c h  i ,.: a ;;n , a J l  

c 1 � � ;  J H '� l .YJ l ( · d c r i c ,_-, , /\ r: : �� ;  r: n : J .- �; � n. c t t: r c ,  t 1 v: h1 c h  J , . ,d s p r i n f..:: JLCJ U �l t e ci c c , n t t�\' ' � · - � - c h n cJ ,  j �  �. ! t ; � � c t t ' d  
t J, , ·  r: 1 � ;.: n ct i c  c cJ r c· u r  , . - ' � � ;  : . : : (I ll  l > f  t i l •  ;; ·,1 i t ·· · 1 . 

\' h l- I J  t l l e  ;; w i t c h  c l o � c' t · J 'J'' CC J ! J l <lc l :  b r id;.: t' 
t wo stationary cont act;; , compl eting t h e  trip c ircui t .  
Also during this  operation t w o  fi ngers  o n  t h e  armat ure 
d eflect a s pring locat ed on the front of  the  switch ,  

which al lo w s  the op er ation indicator target to drop. 

The front spring , i n  addit ion to hol di n g  the t ar­

get , provides restraint for the armature and thus con­

trol� the p ick up value of the swit ch . 

I n d i c a t i ng I n s t a n t a n e o u s  T r i p U n i t  ( l i T )  

The instantan eo u s  trip unit  i s  a s m a l l  a- c oper­

at ed c l apper type device .  A m agnetic ar matur e ,  to  

which leaf-spring mounted contacts ar e attached ,  i s  

attracted t o  the magnet i c  core upon e nergization of 

t h e  switch.  Whe n the s witch clos e s ,  the moving con­

tact s bridge t wo s t at i o n ary cont act s complet i ng the 

trip circui t .  Also , during the operat ion , two fi ngers 

on the armature deflect a spring locat ed o n  the front 

of the switch whi c h  all o w s  t h e  operat ion indicator 

t arget to drop . 

A c or e  screw a c c e ssibl e from t h e  top of the 

switch p rovides the  adj u s t able  pickup r ang e .  The 

mi nimum and maxi m um pick-up points are  i ndi cat ed 

on the scale w hich is l oc ated t o  the rear of the core 

s crew.  

H i g h  D ro p - O ut I n s t a n t a n e o u s  T r i p  U n i t  ( I T H )  

The high drop-out instant aneous trip u nit i s  a 

sm al l  solenoid type device ( Fi g .  4 ). A pl unger as­
sembly ( Fig . 5 )  rides u p and down on a vertical guide 

rod in the center of the sol enoid coil.  The plung er 

assembly consists of a bushing which is threaded on 

the moving p lunger and l o c k e d  i n  p lac e by a nut , and 

a s i l v er d i sc which rests  on a heli cal compression 

spring at the l ower end of t h e  plunger.  The guide rod 

is fastened to the stationary core which in turn i s  

held i n  place b y  t h e  i n su l at i ng p late on which the 

stationary contacts are mount ed.  The stationary c or e  

consi sts o f  two steel  sections s eparated  b y  a non­

magnetic ring . T hi s  n on-magn etic ring provides  an 

air gap i n  which the p l unger s t e el float s .  When the  

coi l i s  e nergized, the plunger  as sembly m ov e s  u pward 

carrying the s i lver d i sc which bridge s  three conical­

sh ap ed stationary c ontacts.  I n  this p osition the heli­

cal spring is c ompressed and the plunger i s  fre e  to 

4 

a- c Y i t · r a : i . .  ; . ;-; c . f  t lw pl u n � e r  assembh arc· p r c' l· e r J 1 • · r l  

fr r l l r · c: � : � · : ;  c r • :- t a c t  c !J .i e i l · r i n r- .  A l\lic a r t a d i c; c· ll l J i c h  
act s : .h r; " ' · i ' ] !] l c : r  t L e  C L • n t a c t  plat e ,  s cr e l\ : e n; t h 1 ·  
b()t t r . ; ,  < 1 l t : H ·  � i : i.:i • ·  r r .:l L il cl i s  lock ed i n  pos i t i u n  b y  
a s rr, ,,J ; 1 1 : : .  1 � , , .  " tht al · l e c or e  scrr11· i n  -t !1 e t . . p c d  
the fru n: e p r o v i d e s  t h e princ ipal means for adj ust ing  

the current operati ng val u e s .  

T h e  I T H  unit  i s  a current operat ed d e vi c e  whi c h  
w i l l  pick -up w ithin t h e  range stamp ed on t h e  s i d e  o f  
t h e  fram e  and drop-out at 90o/c o f  t h e  p i d - u p  current 
val u e .  The posit ion  of t h e  core screl'; d et e r m i n P s  t h r  
pi ck-up value for a p articular cont act gap . T h "  qw·; 
drop-out ratio i s  accompl i shed t hrough t h e  r i g h t  c o :J ; ­
bination of plunger  s teel  s et ting , e l e ct r i c <.]  p � l l  a nd 
sprin(: strengt h .  The most i mp or t an t f a c : c r i r. t rH 
adj u s t m e nt of the unit i s  t h e  corre ct p o s i t i uning of 
the plunger steel  with r e sp e ct to the s t at i onary core 

air gap.  

Au x i l i a r y  T i m e - D e l a y U n i t  ( T ) - W h e r e  U s e d  

Thi s slugged t elephone t y p e  u n i t , i n  c o n.i u nction 

wi th  a tapped resistor ,  provides a 5-6 cycle de lay on 

pickup.  The resistor  in t h e  r e ar of  the re lay i s  tapp ed 

for use with 24 , 4 8 ,  1 25 or 250 volt d- e s upply , a s  

s h o w n  in  t h e  i nternal schemat ic s  of F i g s .  1 7  and 1 8 .  

CHARACTER! STI CS 

T he rel ays are g e neral ly avai l able in t h e  fo llow-

ing current range s :  

R a n g e  T o p s  

. 5  - 2. 5 0 . 5 0 . 6  0 . 8  1 . 0  1 . 5  2 . 0  2. 5 

2 6 2 2. 5 3 3 . 5  4 5 6 

4 - 1 2  4 5 6 7 8 10  12  

The time \" S .  c urrent c h ar act eristics are shown 

i n  Fig s .  7 to 13.  These charact e ri s t i c s  give the con­

tact clos ing t ime for the v arious time d i al setti ng s  

when t h e  i ndi cat ed m u ltip l e s  o f  t ap value c urrent are 

applied t o  the relay.  

I T H U n i t  

The unit has a 2 to  1 ra nge o f  pic k-up adj ustment 

with a 90% or greater  drop - o ut rat io .  The only adj u st­

ment n e c e ssary when maki ng s et t ings w it h i n  the 

nomi nal range i s  the positioning of  t h e  core  screw.  

At the maximum end of  t h e  range the  drop-out rat i o ' 
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T Y F' f C ( Vi 0 \' F R C L' F: R H '  T F: F l I ·, .  

ENERGY R E Q U i i:E . M U: H  

TYPE COM-2 R E LAY 

CONTINUOUS ONE SECOND POWER AT 

AMPERE RATING RATING* FACTOR TAP VALUE 

RANGE TAP ( AMPERES) ( AMPERES) ANGLE </, CLmENT 

0.5 0.91 28 58 4.8 

0.6 0.96 28 57 4.9 

0 .8  1.18 28 53 5.0 

0.5/2.5 1.0 1.37 28 50 5.3 

1 . 5  1.95 28 40 6.2 

2.0 2.24 28 36 7.2 

2.5 2.50 28 29 7.9 

2 . 0  3 . 1  1 10 59 5.04 

2.5 4.0 1 10 55 5. 13 

3 .0  4.4 1 10 5 1  5.37 

2/6 3.5 4.8 1 10 47 5.53 

4.0 5 .2  1 10 45 5.72 

5.0 5.6 1 10 4 1  5.90 

6.0 6.0 1 10 37 6.54 

4.0 7 .3 230 65 4.92 

5 .0  8.0 230 50 5.20 

6.0 8 .8  230 47 5.34 

4/ 1 2 7.0 9.6 230 46 5.35 

8 . 0  10.4 230 43 5.86 

10.0 1 1.2 230 37 6.6 

12.0 12.0 230 34 7.00 

VOLT AMPEREs• • 

AT 3 TIMES AT 10 TIMES AT 20 Tll\:Es 

TAP VALUE TAP V ALUE TAP VALU E  

CURRENT CURRENT CURR ENT ----- ---··-----· 

39.6 256 790 

39.8 270 85 1 
42.7 308 1024 

45.4 348 1 220 
54.4 435 1740 

65.4 580 2280 
73.6 700 2850 
38 .7 262 800 

39.8 280 920 
42.8 3 12 1008 

42.8 329 1 120 

46.0 360 12 16 

50.3 420 1500 

54.9 474 1800 

39. 1 268 848 

42.0 305 1020 

44. 1 330 1 128 

45.8 364 1260 

49.9 400 1408 

5 5 . 5  470 1720 

62.3 528 2064 

• Thermal ca[acities for short times other than one s e cond may be c alc ulated on the b a s is of time b e ing invers ely proportional to the 
s quare of t e curre nt.  

¢ Degre e s  c urrent lags voltage at tap value current. 
Voltages take n u ith Rectox type voltmeter. 
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l Y P E COl '. o v u : ·::. u r; in _ r� 1  R E L t. Y  _ _ _ _ _ _  _ 

A�PFh' __!_(__AN ;J  

0.5/2.5 

2/6 

4 / 1 2  

AMPERE 

TAl' 

(0 . 5  
( 0 . 6  

(0 . 8  

( 1 .0 

( 1 . 5  

( 2 . 0  

( 2 . 5  

( 2  

( 2 . 5  

(3 

( 3 . 5  

(4 

(5 

(6  

(4 

(5 

(6 

(7  

( 8  

( 1 0  

( 1 2  

RANGE TAP 

0. 5/2. 5 

2/6 

4 / 1 2  

(0.5 

( 0 . 6  

(0.8 

( 1. 0  

( 1 . 5  

( 2 . 0  

( 2 . 5  

( 2  

( 2 . 5  

(3 

( 3 . 5  

( 4  

(5  

(6 

(4 

(5 

(6 

(7 

(8 

( 1 0  

( 1 2  

E N E R G Y  R E Q U I R EM E N TS 
C O �' S L O N G  T I M E  AN [> C O I-' - t  D E F I N I T E  MI N I M U M  T I M E:  R E L t, Y S  

2 
2 . 2  

2.5 

2.8 

3.4 

4 . 0  

4 . 4  

8 

8 . 8  

9 . 7  

1 0 . 4  

1 1 . 2  

1 2 . 5  

1 3 . 7  

1 6  

1 8 . 8  

1 9. 3  

20.8 

22.5 

25 

28 

CONTINUOUS 

RATING 

(AMPERES) 

2 

2. 2 

2 . 5  

2 . 8  

3 . 4  

4 . 0  

4 . 4  

8 

8.8  

9.7  

10.4  

1 1 .2  

1 2. 5  

1 3 . 7  

1 6  

1 8 . 8  

1 9 . 3  

20 . 8  

22.5 

25 28 

01'1-: S E :'O'\IJ 
R ATlli G "  (AMPEHE�) 

56 

56 

56 

56 

56 

56 

56 

230 

230 

230 

230 

230 

230 

230 

4 60 

460 

460 

460 

460 

460 

4 60 

I' C}i, fJl 
F·'..'\ .:-'Tf)f\ 
A'·\ C L l  . 

(;CJ 
68 

67 

66 

62 

60 

58 

67 

66 

64 

63 

62 

59 

57 

65 

63 

61 

59 

56 

53 

4< 

VOLT A\! P E H E S "  • 
- - __ , ____ - ------- �----------- -

AT 
T AP VALUE 

CTHJ( I::NT -----
3 . 92 

3 . 96 

3 . 96 

4 .07 

4 . 19 

4 . 30 

4 . 3 7  

3 . 88 

3 . 87 

3 . 93 

4 . 0 9  

4 . 08 

4 . 20 

4 . 38 

4 . 0 0  

4 . 15 

4 . 32 

4 . 27 

4 . 4 0  

4 . 60 

4 . 92 

AT 3 TL�1U; 
TAP VALU!· 

CVRHEJ>;1 

20.6 

2 0 . 7  

2 1  

2 1 .4 

23.2 

2 4 . 9  

26.2 

21 

2 1 . 6  

2 2 . 1  

23 . 1  

2 3 . 5  

24.8 

26.5 

22.4  

23 . 7  

2 5 . 3  

26.4 

27.8 

30 . 1  

3 5 . 6  

A T  1 0  Tl �� l :' 
TAJ •  \'Al \ ' 1-

1 0 3  

]()6 

1 1 4 

1 2 2  

1 4 7  

168 

180 

1 1 0 

1 1 8 

1 26 

136 

1 4 4  

162 

1 8 3  

1 2 6  

1 4 3  

1 62 

183 

204 

24 7 
288 

COM-7 MODER ATEL Y I N VERSE T I ME RELAY 

ONE SECOND 

RATING ' 

(AMPERES) 

56 

56 

56 

56 

56 

56 
56 

230 

230 

230 

230 

230 

230 

230 

460 

460 

460 

460 

460 

460 

460 

POWER AT 

FACTOR TAP VALUE 

ANGLE ¢ CURREKT 

68 3 . 88 

67 3 . 9 3  

66 

64 

6 1  

58 

56 

66 

63 

63 

62 

6 1  

5 9  

58 

64 

6 1  

60 

58 

55 

51 

46 

3. 93 

4 . 0 0  

4 . 08 

4 . 24 

4 . 38 

4 . 06 

4 . 07 

4 . 14 

4 . 3 4  

4 . 3 4  

4 . 40 

4 . 6 2  

4 . 24 

4 . 1 0  

4 . 6 2  

4 . 6 9  

4 . 80 

5 . 20 

5 . 40 

VOLT AMPERES' ' 

AT 3 TIMES 
TAP VALUE 

CURRENT 

20 . 7  

20. 9  

2 1 . 1  

2 1 . 6  

2 2  9 

24 . 8  

25.9 

2 1 . :J  

2 1 . 8  
2 2 . 5  

2 3 . 4  

23 . 8  

25. 2  

27 

22.8 

24 . 2  

2 5 . 9  

2 7 . 3  

2 9 . 8  

33 

3 7 . 5  

A T  1 0  TIMES 

TAP VALUE 

CURRENT 

1 0 3  

1 0 7  

1 1 4 

1 22 

148 

1 74 

185 

I l l  
1 2 0  

1 29 

1 4 1  

1 49 

163 

183 

1 29 

1 4 9  

1 6 8  

1 8 7  

2 1 1  

260 

308 

A"; � (  'L!I'L-; 
1 1\ I' \' f>. ! . l T� 

27 0  

28 8 

3 25 

360 

462 

54 8 

63 0  

308 

342 

3 8 1  

4 1 7  

4 4 E  

540 
624 

3 7 �  

4 5 0  

53 ! 

6 1 1 
69�-
88C  

1 056 

AT 20 TIMES 

TAP VALUE 

CURRENT 

278 

288 

3 20 

3 56 

4 5 9  

5 5 2  

6 4 0  

3 0 5  

3-1 2 

3 6 6  

4 J:J  

4 4 8  

5 3 0  

6 2 4  

392 
460 

5 4 0  

62G 

688 

860 

1 0 3 2  

* Thermal capac ities for short time s  other than one second may be calculated on the bas is of time being in v ers e !)' proportional to the 
square of the c urrent. 

¢ Degrees c urrent lags voltage at tap value current. 

•• Voltages taken with Rectox type t'oltmeter. 
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A r..� P t- l : 
P A :  

0.5/2 .5  

2/6 

4/ 12  

AMPERE 

RA!\GE 

0.5/2.5 

2/6 

4/12 

( l i , ', (iJ .C  (0 ,8 
(1 .0  
(1 .5  
(2 .0 
(2 .5  

(2  
(2;5 
(3 
(3 .5  (4 (5  
(6 

(4 
(5 
(6 
(7 
(8 
( 10 
(12 

TAP 

0.5 
0 .6 
0 .8  
1 .0  
1 .5 
2.0 
2 .5  

2 .0  
2 5 
3.0  
3 .5  
4.0 
5.0 
6 .0  

4 .0  
5 .0  
6 .0  
7 .0  
8 . 0  

1 0 . 0  
12 .0  

COM·& l tN E: R 5. l  T i M E  AN D C O I.' - S  V U, Y I N v E r, H  T I M E: R E LAYS 

RATl''' · . 1·'\/>f'c'"J::l . 
2 ') 

2 . 5  
2 .8 
3 .4 
4 .0 
4 .4 

8 
8 .8  
9 .7  

10.4 
1 1 . 2  
1 2 . 5  
1 J . 7  

16  
18 .8  
19 .3  
20.8 
22 .0  
25  
28 

COJ\'TINUOUS 

R ATING 

(AMPERES) 

1 . 7  
1 . 9  
2 . 2  
3 . 5  
3 . 0  
3 . 5  
3 . 8  

7 . 0  
7 . 8  
8 . 3  
9 . 0  

1 0.0  
1 1 .0 
1 2 . 0  

14  
1 6  
1 7  
1 8  
2 0  
22  
26 

o :' J  f 'F  ·:"C>l\D p ov; : .1 J\'J 
h �·;· l"l '  • F AC1 o; , T :,r ·  \. ALl.li-

� A. '\�1 1 : -� ! 'S ;  ANGI E Cl' T-: t : J  �,-T 

5G 
56  
56 
56 
5 6  
56 
56 

230 
230 
230 
230 
230 
230 
230 

460 
460 
460 
460 
460 
460 
460 

72 
71 
69 
67 
62 
57 
53 

70 
66 
64 
62 
60 
58 
56 

68 
63 
60 
57 
54 
48 
45 

2.38 
2 .38 
2 . 40 
2 . 4 2  
2 . 5 1  
2 . 65 
2. 74 

2 .38 
2.40 
2.42 
2.48 
2 .53 
2.64 
2 .75 

2 .38 
2 .46 
2 . 54 
2 .62  
2 .73 
3 .00 
3.46 

TYP E C OM- 1 1  R E L A Y  

ONE SECOND 

RATING' 

(AMPERES) 

56 
56 
56 
56 
56 
56 
56 

230 
230 
230 
230 
230 
230 
230 

460 
460 
460 
460 
460 
460 
460 

POWER AT 

FACTOR TAP VALUE 

ANGLE o CURRENT 

36 
34 
30 
27  
22 
17  
16  

32  
3 0  
27 
24 
23 
20 
20 

29  
25 
22 
20 
18 
17 
16 

0.72 
0.75 
0 .81  
0 .89 
l . j 3  
1 .30 
1 .48 

0 .73 
0 . 7 8  
0.83 
0.88 
0.9C 
1 .07 
1 .23 

0 .79  
0 .89  
1 .02 
1 . 10 
1 . 23 
1 . 32 
1 .8 

VOLT AM PERF s• • 

1\ 1 3 11MES AT 10 Tl�lF S A'l �l' '1 1\:J· .�; 
'J JI .!'  VALUE TAP VAL UE 'J �� \'AL LTL 

CFH.i : FKT CURRENT Cl' l'.J : l  N'J 

2 1  
21  
2 1 . 1  
2 1 . 2  
22 
23 .5  
24 .8  

21  
21 .1  
21 .5  
22 
22.7 
24 
25.2 

2 1 . 3  
2 1 .8 
22.6 
23.6 
24 . 8  
27.8 
31 .4 

132 
134 
142 
150 
170 
200 
228 

136 
142 
149 
157 
164 
180 
198 

146 
158 
172 
1 90 
207 
24 F 
292 

VOLT AMPERES' • 

AT 3 TII\lES 

TAP VALUE 

CURREKT 

6 .54 
6 .80 
7.46 
8.30 

10.04 
1 1 .95 
13 .95 

6 .30 
7 .00 
7. 74 
8 .20 
9 . 12 
9 ,80 

1 1 .34 

7 .08 
8 .00 
9 . 1 8  

10.00 
1 1 . 1  
14 .9  
16.3 

AT 10  TIMES 

TAP VALUE 

CURRENT 

7 1 . 8  
75.0 
84 .0 
93 . 1  

1 15 . 5  
136.3 
160.0 

74.0 
7o.5 
84 .0 
89.0 

102 . 0  
109.0 
1 2 9 . 0  

78.4 
90.0 

1 0 1 .4 
110 .0  
1 24 . 8  
13 1 .6 
180.0 

350 
365 
400 
440 
530 
675 
BOO 

360 
395 
430 
470 
500 
580 
6GO 

420 
480 
550 
620 
700 
850 

1020 

AT 20 TIMES 

TAP VALUE 

CURRENT 

250 
267 
298 
330 
4 1 1  
502 
6 1 0  

264 
285 
309 
340 
372 
430 
504 

296 
340 
378 
454 
480 
600 
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. 

¢ Degrees c urrent lags voltage at tap value current. 

•• Voltages taken with Rectnr tvve voltmeter. 
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• 

TY F E  COl-!. O V E R C U R F.: H ' "'i  F E : ' 

\' 
] r r \' ' ;  ' '  ._ c c r n t u c t  o; Li r · J d  t '  l ! J U ! ' c " '  t ll F  c c r n t u c t  f: cl ) '  
a n rl ! (  l i ,. l \'>- . T h P  ra n f: t· rt 1 L: �: h e  i nc i t <t :·:. e d  b y  ! n \Y cr i r : g  

t ! J l  l ] :J ; ; � u  af t er t h e c or l' c. c : e l\ ll a .'' b e en s e t  a t  i t ;; 

n , :; :. i : : J !H'. ra t e d  p o si t i c r n . 1 1  t 1 ; c  pit: n p  r i s  l o w e r e d  t o  

J r c : t ' 2  , .. t l : e  pick - ul' curr c r : ;  r :.t LH· , t h en at 300� of 

n<J ll i li:u n, trip the drop-out ra ti o is 6 0 'i( of the pick-up 

c u rre nt .  A t  400% of minim u m  trip t he drop-out ratio 

i s  4 5% of t h e  pick-up c urrent .  

The b urden of t h i s  unit at  minimum p i ck- up is  

0 . 44 V . A .  at 60 c y c le s .  

Continu o u s  current  rat i n g  of t h e  coil i s  2 t i m e s  

mi n i m u m  pick up v al u e .  

One s e c o nd rating i s  <; p p ro x i m a: e l y  4 5  t i m e s  m i r , ­

i m u m  p i c k-up.  

Characteristic op erating t i m e s  for  the unit over 

i t s  nomi n al r a n g e  are : 

L e s s  t h an 1 cycle at 200'/c of t r i p  v a l u e  

Ii 2  c y c l e a t  5 0 0 '/c  o f  t r i p  v a l u e  

1 14 c y c l e  at 1 0 0 0 ';, uf t r i p  \' a l u e  

T r i p  C i r c u i t  

The m ain contact s w i l l  s afely c l o s e  3 0  ampe r e s  

a t  250 v o l t s  d-e and t h e  s e a l - i n  c o n t a ct s o f  t h e  i n d i­

c at ing contactor s w i t c h  wi ll  s afely c a rry this  current  

l o n g  enough t o  trip a c i rc u i t  b re a k er.  

The liT a n d  ITH cont a ct s will  s afely c l o s e  30 

amp eres at 250 v ol t s d-e,  and will  carry t h i s  c urren t 

l o n g  enough to trip a break e r .  

Th e indi c a t i n g  cont a c t or s w it ch h as t \HJ tap s 

provi d e  a pickup s et ting of 0 . 2  or 2 amp e r e s .  Tc' 
ch a ng e  t aps r e q u i r e s  c onne ct i n l'  t ir e  l ead l oc a t e d  i n  

front o f  t h e  t ap b lock t o  t h e  d e si re d  s e t t i ng b y  m e an s 

of a screw connecti o n .  

T r i p  C i r c u i t  C o n s t a n t s 

Contact or Swi t c h  -

0 . 2  ampere t ap - 6 . 5  ohm s d-e r e s i s t an c e  

2. 0 ampere t ap - 0 . 1 5  ohms d - e  r esi stance 

S E T T I N G S  

C O  U n i t 

The ov erc urrent  u n i t  s et t i ng s  c a n  be d efi n e d  

eit h er by t ap s et ti n g  a n d  t i m e  d ial p o s i t i o n  or b y  t ap 

( � . 
l t" t J :  J .  , · l � i � , ] t '  ( 1 f  t ! ; t ' t . . �' s �-- · : J · · t ' . �  . ..; t u ; 

; J I �- i t  j 1 1 .  ; -J 1 '� ; > : : • j • 

'J ; r · ' 1  i d l c c l ,_ c ·, i \ l c i r c u 1 t lJ n · c, k c· r o p , , n, � i , : , , " 

mini m u m  c oo rdi n a t i n g  t i n . e  o f  0 . 3  s e c o n d s  p l th ci r c u ll 
b r e a k e r  t i m e  i s  r e co m mended b e t w e e n  t h e  r e l ay b e i n g  

s e t  a n d  t h e  r e l ay s  w i t h  which coord i n ation i s  t o  b e  

e ffe c t e d .  

T h e  c o n n e c t or s c r e w  on t h e  t er m i n a l  p l at e  ab(J\' e 

t h e  t i me d i al m ak es c on n e c t i o n s  t ·  v ar i o u s  t u r n s  or; 

the opera� i n g  c oi l .  B y  pl a c i ng t hi s  s c r e w  in t h e  Y a ri ­

ous t e rm i n al plat e h ol e s ,  t h e  r e l a y  w i l l  r e s J , r , n: l  t r J  
m u l t ip l e s  o f  t ap v a l u co  c urrent s i n  ac c ord a n c  c •:: : t ) ,  

t h e  \· ar i o u s  t yp i n d  t i r:: e - cu r r e n t  c u r r e ::. .  

C a u t i o n  

Si n c e  t h e  t ap b l o c k  c o n n e ct or s c r e w  c arri e s  oper­

at ing c urrent , be s u re· t hc,t t h e  s c r e 1<. i:or t ur n e d  t ig h t . 

I n  o r d e r  tu a\· r;i d c p e n i r , �  t ! J e  c u r r e nt t r a n sforn . e r  cir­

c ui t s  \':h e : .  c iJ lc ng i  r:g t a l ' "  U l l d er  ] Cl a d , c u n n e c· t t h f" 

s p a r e  c o n r : l· c t u r  s e r e \',· in t h e d e si r e d  t ap pos i t i on 

before re mu r i n g t h e  ot!J er  t ap scr e v. fr or.: t h e  ori !" i n a l  

t ap posi t i o n . 
I n s t a n t a n e o u s  R e c l o s i n g  

The fact ory adj u st ment o f  t h e  CO unit  c o n t a c t  

p rovi d e s  a c o n t a c t  fol l o w . Where i ns t a n t a n e o u s  c ir­

c uit  b r e a k er r e c l o s i n g  w i l l  b e  i ni t i a t e d  upon t h e  

c l o s u r e  o f  t h e  C O  c o n t act , thi s c on t a c t  fol l o w m u s e  

b e  e l i m i n a t ed by l o o s e n i n g  t h e  sta t i o nary c on t a c t  

mounting s c r e v. , re m o v i ng t h e  c on t act p l a t e a n d  t h e n  

repl a c ir1 g  t h e  plat e 1vi t L  t i l e  bent end r e st i n g  a g a i n s t  

t h e  c o n t a c t  spri n g .  Wit h  t h i s c h a n g e  and t h e cont act  
mount i n g  s c r e v; t i g h t e n e d ,  t h e  s t at io n ary c o n t act 11 i l l  
r e st solidly a g a i n s t  i t s  b a ck s t o p .  

I n d i c a t i n g C o n t a c t o r  S w i t c h  ( I C S )  

N u  s e t t i n g i s  rt> q u i red o n  t h e  I C S  u n i t e x c ept t lw 
s e l e c t i on of t h e  0 . 2  or 2. 0 a n1p e r e  t ap s e t t i n g .  Th i s 
s e l e c t i o n  i s  m a d e  by c o n n e c t i ng t h e  l e ad l oc at ed in 

front of t h e  t ap b l o c k  to the d e sired s et t i n g  by m e ans 

of t h e  conn e c t i n g  s c r e w .  Wh e n  the r el ay e n e r g i z e s  a 

1 25 or 2 5 0  volt  d - e  type WL rel ay s w i t c h ,  or e q uiva­

lent ,  use the 0 . 2  a m p e r e  tap;  for  4 8  volt  d - e  appli c a­

t i o n s  s et in 2 t a p  and u se Typ e  WL r e l ay coil  

Stt 304C209GO 1 or e q u i v al e n t .  

I n d i c a t i n g  I n s t a n t a n e o u s  T r i p  ( l i T )  

The c ore s c r e w  m u st b e  adj u s t e d  t o  t h e  v al u e  of 
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* Fi9. 1 4. External Schematic of COM Relays without Aux i liary Time-Delay Unit. 
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F i g .  1 5 . Exte rna l Sche mat i c  of CON, R e la y s  w i t h  A ux i l ia r y  T i m e - D e la y  U n i t  a n d  I T H  Un i t _  

pick-up c urrent desired . 

The nam eplate dat a wil l fu rnish the act ual cur­

rent range that  m a:v be obt ained from the liT unit. 

I T H  U n i t  

The unit , p r i o r  t o  ship ment is  adj u s t ed for m i ni ­

mum pic k-up value,  that i s ,  t h e  lowe r v a l u e  marked 

on the  side of the fr a m e .  T h e  fol lowing proc edure i s  

u s ed w hen cha nging t h i s  set t i n g  ove r t h e  i nd i c a t e d  

range where a 90C:c or h i g h e r  drop-out rat i o  is  d e s i r e d .  

Connect the c o i l  of t h e  uni t  in s e r i e s  w ith a n  ammet er 

and adj ust able  load.  Apply t h e  d e s ired p i c k-up cur­

rent . then adj ust  t h e core screw unt i l  the p lu n g e r  

j ust  picks u p .  Loc h c o r e  screw securely in p l a c e. 

If i t  is d e s ired t o  s e t  t h e  unit  for e i t h e r  a differ­

ent drop-out r atio over t h e  nom i n a l  range or for pick­

up v alues abov � the n o mi nal r ang e ,  then  t h e  fol lowing 

procedure should be fol lowed.  

With the u n it in  series wit h an amm et e r  and ad­

j u st ab le load , appl.'f the desired  d rop- out current .  

Adj ust the cor e  sc rew u nt i l  the plunger a s sembly j ust  

drops out .  Then apply the d e s i r ed pic k-up c u rrent 

and adj u st the Mi c art a contac t  s hi eld ti l l  the  plunger  

a :-; :-; t> n r iJ l Y  j u s t  p i c h e;  up . It i :-; f l'C" I J ! l . J r ; c · n d f' cl t h a t  t i l l' 

C' • J il t a c t  g ap s h rJ u l cl n o t  br, ll! a d e  l e o; :-;  t h a n  0 . 1 3  1 d  a n  

i n r h .  T l l 1 •  c u n t a c t  g ap r; , a y  ll l' cl t>t c mri n ecl bY t u r ni n g 

up t l !r •  r rmt a c t s l l i e l d  fro r : ;  t il t> s et t i n g  p " s i t i r n 1  u nt i l  

t h e  c o n t ac t s  j u ,; t  c l o s e .  One t ur ll  1 1 !  t h e s h i el d i s  

e q u c: l  t "  . 0 1 8  ()[ a n  ·i n c h  c r 1 n t a r t  g ap _  

T o p p e d  R e s i s t o r  ( W h e n  U s e d )  
T ! , c · r e l d \  i :-- s L i ]l!J Pd 11 i t h  l h c· r P :-; i sl c > r t a p pt'd !"r 

1 �5 �- · d t d - e  :-; r> n· i c L  St' ( '  Fi g .  1 1  r ,r  1 8  fm t ! J e  pr > J ! J ( ' f  

!l i J S i t i r m ,; fi J r  r 1 t h n  d - e  r at i ng ,; _  \\ l l l' ll Y i r '\', r • d  f r l l l l l  t lw 

r e ar of t h e  r e l ay t h e  r ed diJt  on t e r r J , i n a l  1 , , f  t h e  r r• ­

s i :-;t , , r  i :-;  o n  t lw e x t r e n , e  l e ft . 

INSTALLATION 

The r e lays should  be m ou nt e d  on switchboard 

pane l s  o r  t h eir  e qu i v al ent  in  a l o c at io n  free fro m  

di rt , nJosit ure . e x c e s s i v e  vibrat ion  and h e at .  Mount 

the  r e l ay v ertically by m e an s  o f  t h e  mounting stud 

for the type FT proj e ction c as e  or by me ans of t h e  

fou r  mounting holes o n  t h e  f l a n g e  f o r  t h e  s emi-fl u s h  

ty p e  F T  c a se . Eit h e r  the  stud o r  t h e  mounting scre w s  

may b e  utilized f o r  groundi ng t h e  r e l ay .  T h e  e l e c­

trical  connections may be m ad e  direct ly t "  the t e r -
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F i g .  7 6 . Internal Schematic of the Type COM Relay, without 

A ux i l iary Time-Delay Unit,  in FT2 1 Case.  ( For 

S"'2898355A - Series of COM-5 Relays) . 

minals by m e ans of screws for steel panel mounting 

or t o  the t e rminal stud furnished with the relay for 

thick panel mounting.  The t e r minal st ud may be 

easily removed or inserted by locking t w o  nuts on 

the stud and then turni n g  t h e  proper nut with a 

w r e n c h .  

F o r  d e t ail information on the F T  case refer t o  

I . L .  4 1 -0 7 6 .  

A D J U S T M E N T S  A N D  M A I N T E N A N C E  

The prop er adj u st me nt s  to insure c orr e ct opera­

tion of t h i s  relay h av e  been made at t h e  fact ory. 

Upon r e c eipt of the relay no customer adj ustment s ,  

ot h er than those covered und e r  " SETT INGS" should 

be required.  

For relays which include an indicating i nstant a­

n e o u s  trip  u nit ( I  IT) , t h e  j unction of t h e  i nduction 

and i nd i c ating inst antaneous trip coils  i s  b rought out 

to s witc h j aw #3. Wit h this arrange ment  t h e  ov ercur­

r e nt units  can be t e sted s e parate ly .  

A c c e pt a n c e  Che ck 

The following check is  r e c ommended t o  insure 

that th e r elay i s  i n  proper work i n g  order :  

! . Cont act 

a) By t u rning the time di a l ,  mov e t he moving 

1 8  

i • ,  :..a. 1 11:. C.)� " L  ·:;� 
:... ' .  :� ( 'Ootf � " .  It ... i • ) 

..:�.,:.;..- ih '-OIIlA.,TW! IWIT� ( U)W£1 l.tl.  \li l T )  

1.< >< 1 11 ,0. ' <  .. . ·-- - -l 
I ��T���j,lt[V ... : IIM i l  t (.JPPU. i L II . II.U.. Ull T )  
I 

llllli.:.UIII"' 
IIIST'JITUEOU!I t.III I T  

(U"U l. . li ,  UIIIT) 
/ 

lED tOT 

- UD UIIOI..( 
- rut kiTe" 
. tullE I T  TU T JACI 

H.IMIIA. .. 

184A036 

Fig.  7 7. Internal Schemat ic of t h e  Type COM R e lay with 

A ux i l iary Time- Delay Unit and ITH Unit, in FT2 1 

Case.  ( For S!i2 8 9 8456A - Seri es of COM-5 R e lays) .  

cont acts until  t hey deflect  the  statio nary c o n ·  

tact t o  a p o s i t i o n  w h e r e  t h e  stationary cont act 

is  r e st ing against its  b ac k stop . The i n d e x  

mark locat ed on t h e  move ment fr ame s h ould 

coincide wit h  the "0" mark on t h e  time dial . 

For double t r ip relay s ,  t h e  follow on t he sta­

tionary cont acts s hould be approximat ely 

1/6 4 " .  

b )  For r e l ays inde ntified with a "T" , located at 

lower left of stat ionary contact bloc k ,  t h e  

index mark on t h e  rnoYement frame w i l l  coin­

cide wi t h  the  "0" mark on the time dial when 

the stationary c ontact has moYed t hrough ap­

proximately one-h alf of its  normal deflection.  

Therefor e ,  w i t h  the statio nary ::: o n  t a c t  r e st i n g  

ag ainst the  b a c k st op , the  index mark is  off­

set to  the right of t h e  " 0 "  mark b:v approxi­

mat ely . 0 20 " .  The placement of the v arious 

t ime d ial p o sitions i n  l i n e  w ith t h e  index 

mark will giv e operating times as s hown on 

the r e s p ective t ime-cur r e nt curv e s .  For 

doub l e  t rip r e l ays , t he follow on the s t ation­

ary contacts should be approxi mately 1 / 3 2 " .  

2. Minimu m Trip Current - S e t  t h e  t i m e  dial to  

pos ition 6 .  U sing lowest  tap s ett ing ,  alternat e ly 

apply tap v alue current plus 3'/c and t ap value current 

min us 3o/c. The m oving c ontact s h o uld leave the b ack­

stop at t ap v al u e  c u r r e nt plus 3o/c and should return to 

the b ackstop at tap v alue current minus 3S:C. 

t 

I I , �· 
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Fig.  1 8 .  Intern a l  Schemat i c  of  t h e  Type C O M  Re lay, with 

A ux i l iary T ime-Delay Unit  and I T  Un it ,  i n  FT2 1 

Case.  ( For Sli28 9B 5 1  1 A - Ser ies of CON,-5 R e lay s ) .  

3 .  Time Curve - T ab l e  I s h ow s  t h e  t i m e  curve 

c al i bration points for the various typ e s  of r e l ay s .  

Wit h the time d ia l  s e t  t o  t h e  i ndicat ed p o sition and 

on t h e  lowest t op sett i n g ,  apply the currents sp eci­

fied by T ab l e  I ,  ( e . g .  for t h e  COM- 2 ,  3 and 20 t imes 

t ap v a l u e  c urrent) and measure  the operating time of  

the  rel ay . The operat i n g  t i m e s  s hould  equal those o f  

Tab l e  I p l u s  o r  mi nus 5 percent .  

For  type COM- 1 1  r e l ay onl y ,  t h e  1 . 30 ti mes t ap 

value operating time from the number 6 t i m e  dial 

position is 5 4 . 9  ± 5% s econd s .  It is  important t h at 

t h e  1. 30  times t ap val u e  current  be maintained ac­

curat e l y .  The maintaining of t h i s  current accurat e ly 

is neces sary b ec au s e  of t h e  steepness  of the  slope 

of t h e  t ime- c urrent c h aracteri stic  ( Figure 1 3 ) . A 1 c;c 
v ariat i o n  in t h e  1 . 30 t i m e s  t ap v a l u e  c urrent ( includ­

ing measuring i n strument deviation)  wil l  chang e  t h e  

n ominal  operating t i m e  b y  appro ximately 4%. 

4. Indic ati n g  I nstantaneo u s  Trip U nit  ( II T )  -

The c ore screw which is adj u st ab l e  from t h e  top of 

the  trip unit determines t he p i c k up value . The trip 

u nit has a nominal ratio of  adj u st me nt of  1 to 4 and 

an accuracy within t h e  l imits  of 1 0%. 

The mak i ng of  the c ontact s and t arget indication 

r- - - - - -

.[ l , '-' f F. $ � t I" � �' "' • 
. ,  . .. · ,  ( ", [ ' 

[ S 1 A R 1  � 

. - " 
, 

_____ __..--:-, -ci� 1 r • oL � s  l.....o..-.o 6C CYC 

c 

184A023 j 
Fig.  1 9. D iagram of Test Connections for CO Unit of COM 

R e lays . 

should  occur  at approximat e l y  t h e  same instant . 

Position t he statio n ary contact fo r a mi ni mu m of 
1 / 3 2 "  wi pe.  The bridging moving cont act should  

t ou c h  both  stati onary c o ntact s simultaneou s l y .  

Apply suffi c ient c urrent to operat e the liT . T h e  

operation  i ndicator target should drop fr e e l y .  

5.  Indicating Con t actor Swi tc h ( ICS! - C l o s e  

the m a i n  relay c ont acts a n d  p a s s  s ufficient d-e  cur­

rent thro ugh the trip circuit to c l os e  the c o n t ac t s  of 
t h e  I CS.  T h i s  ,- alue of current should be  not g r eat er  
than the part i c ul ar ICS tap s e t t i n g  b e i ng used.  T h e  

operat ion  indi cator t ar g et should dro p fr e e l y .  
T h e  c o ntact g a p  should b e  approx i m ately  . 0 4 1 "  

bet w e e n  t h e  bridg i ng moving c u : J t a c t  and t h e  adj u s t ­
abl e  stat io nary cont act s .  The bridf'.ing mo\· ing  con­

tact  should  t ouch both stat i on ary cont act s simulta­

n e o u s ly .  

6 .  H i g h  Drop-out I nstant aneous U nit ( ITH ) -

The p l u n ger asse mbly s houl d pickup and seal  in at 

t h e  minimum pickup c urrent v al u e  st amped on t h e  

fr ame a n d  drop out  a t  l e ast 90�( of t h i s  v a l u e .  The 

unit  shoul d maintain at  least a 9os-; dr op out r a t i o  
o v e r  t h e  nominal range.  
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Fig. 20. Sett ing Example for Motor Protection Us ing 

S!:28 9 B 35 5A - R e lays w ithout A ux i l i ary Time­

Delay Unit .  

The contact gap should  not be l e s s  than . 0 1 3  of 

an i n c h .  C ontact gap is determined as described 

under s ettin g s .  

7 .  Auxiliary Time-Delay U nit ( T )  - For r el ay s  

wir ed p e r  Fig. 1 7  o r  1 8 ,  apply 1 00 Yolts d-e t o  t er­

m i nals  5 and 7. Manually c l o s e  the contacts of  the 

ITH or IT unit in  the t op right-hand corner  of the re­

lay . The T unit should operat e .  

R o u t i n e M a i n t e n a n c e  

A l l  r elays should b e  i n sp ected a n d  checked 

p e ri odically to as sure proper operation . Generally a 

\·is u al i n s pection should c a l l  at t e ntion t o  any notice­

able ch ang e s .  A rninimun1  sugg ested c h e ck on the 

r e l ay system i s  t o  close the  c ontacts manually t o  

as sure t h at the  break er tiips and the t ar g et drop s .  

Then r el ease t h e  cont act s and observe t hat t h e  r e s et 

i s  smooth and positive.  

If an additional time check is d e s ir ed , pass  sec­

ond ary c urrent through t h e  relay and c h e ck the time 

of operation .  It i s  preferable t o  make this at s everal 

t imes pick-up c urrent at an e x pect ed o p erat i n g  point 

for the p art i c u l ar appli cation . For the  0 . 5  amp ere 

T '!'� ' C. ::. �  

IOC>CO ' ' I  I : \ 

1000 

100 

10 

0 

START ING  
C U R R E N T  
SYM ,.. E T R I C A L  

( LO C K E D  
ROTOP l 

CONT INUOUS 
C U RR E N T  
R A T I N G  I 

' 

+-+ N O T E · 

ADJUST A B L E  

C H A R A C T E R I S T I C  

- I - rl P I C Y. - U P  

I T H  DROP- OUT 

A S Y M M E. T R I C A L  

,r M A X  A S Y M M E T R I C A L  
- ..1_ ON FAST T R A N S F E R  

10 15 
CURRENT I N  P E R  U N I T  OF RATED 

F ig .  2 1 .  Sett ing Exampl e  for Motor Protection Us ing 

SJ.'2 8 9 84 5 6 A  - or 5:028 9 8 5 1 1  A - Rel ays with 

A ux i l iary Time-Delay Unit. 

range COM-5 and COM-6 induction units use the 

dashed t e st circuit  in  F i g .  1 9  as these r e l ay s  are  

affected by a di storted wave form.  With  this connec­

tion the 25/5  ampere  current t r an sform ers s hould be 

wor ked w e l l  b e low the k n e e  of  the e xc it at i o n  cun·e .  

( i . e .  U s e  a 10L50 o r  better)  

A l l  cont act s sh ould b e  periodi c ally cleaned.  A 

cont act  burnisher  If 18 2A8 36HO 1 is r e c omm ended for 

t h i s  purp o s e .  T h e  u s e  of abrasive mat erial for c l ean­

ing cont act s is  not r e comm e n d ed , b e c ause of the 

danger of  e m beddi ng small part i c l e s  in the fac e of 
the  s o ft silYer and thus  i mp airing t he c o ntact .  

C A L l  B R A T I O N  

U s e  t h e  f o l l o w ing procedure  for c al i brating t h e  

re lay i f  the r e l ay h a s  b e e n  t ak e n  apart f o r  repai r s  or 

the adj us t m e nts disturbed . This procedure should n ot 

b e  u s ed u ntil  it i s  apparent t hat the  r elay i s  not in  

proper  w orki n g  order .  ( Se e  "Acceptance C h ec k " )  

C O  U n i t 

1 .  Cont act 

a) By turning the t im e  d ia l .  m ov e  the m ov ing 

t ... __ 2_0 _________________________________ = 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



-----· - - - ----·· -- -- ---------

r .  r t 1 a p !: i t i ' ' ' l · · t t h ,  > .  . r ·, c o n t a c t  

r ,  : t : L 2 c: i � ·  l i  ,_ l ' :  " : ; . ,, L c in rh x 

l r • c a f •"' , 1 \. , : . • : :  ; r " . , ,  s h o u l d  

t i  · t i m e  d i al .  

J . r d o ub ] (' t r J J •  re l a Y � .  t l l l  J u l l o -.·. o r 1  t h e  s t a­

t H · n a ry co nt a c t o should b e  appr o xi m ately 

l /G4" .  
b )  For r el ay s  identifi ed with a "T" , l o cated at 

low e r  left o f  s t at ionary contact block , t h e  

i n d e x  m ark on t h e  moHm ent fra m e  will coin­

cide wit h  t h e  " 0 "  mark on t h e  t i m e  dial when 

the  stati o nary cont act  has moved through 

app roxi mately one-half  of  its  norm al defl ec­

t i o n .  Therefor e ,  wit h t h e  s t a t io nary contact  

r c, s t i ng a10 ainst  t he b a c k � t op , the i n d e x  m ark 

is offset to t h e  r i ght of t h e "0" mark by ap­

p roximat ely . 0 20 " .  

2 .  Minimum Trip Current - The adj ustment of  

the  spring t ension in  sett i ng the m i n i r . u m  t ri p  c ur rent 

v a l u e  of  the r el ay is m ost c onvenient]�  m ad e  wi th  

t !J e  damp i ng m ag ne t  r e m ov ed . 

With t h e  t i m e  dial  s e t  on " 0 " , w i n d  up t h e  spiral  

spri ng by means of the spri ng adj u st er until  approx i ­

m at ely 6-3 I 4 convolutions show. 

Set  t h e  relay on the lowest  t ap sett i n g ,  the time 

dial to position 6 .  

Adj ust t h e  co ntrol spring t e nsion so t h at t he 

m odng c o nt a c t  w i l l  l e a v e  the bac k s t op at t ap value  

current + l . Oc;( and w il l  return  t o  t h e  b a c k s t op at  t ap 
v al u e  c urrent - l . O'ic. 

3. Time Curve C alibration - I n s t al l  t h e  p e r­

manent m ag net . 

Apply the indicated c urrent p er Tabl e I fo r  p e r­

manent  m agnet adj u s t me n t  ( e . g .  COl\1-8 , 2 ti n ; es t a p  

v alue)  a n d  m e a s u r e  t h e  operating t i m e .  Adj u st t h e  

permanent m agnet  k e ep e r  until  t h e  op e ra tin g t i m e  
corresponds t o  t h e  v al u e o f  T able I .  

F o r  Type COM- 1 1  Relay onl y ,  t h e  1 .  3 .ti mes tap 

value op erating t ime from the nu mber 6 t ime dial  

posit io n i s  54.9  ± 5o/c s ec onds.  It  is i mp o rt ant t hat 

the 1 . 30 time s tap v al u e  curre nt b e  m ai n t ai ned ac­

c urate ly .  The ma i ntaining o f  t hi s  c urrent  a c curately 

i s  n eces sary because o f  the steep n e s s  of t he slope 

o f  the t i me-curre nt characteri stic ( Figure 1 3 ) .  A 1 s: 
vari ation  in the 1 . 30 t imes t ap Y alue c urr ent ( i n c l ud­

ing measuring instrument deviati o n )  will  chang e t h e 

cJi · � rJt i n f?.  t i n Jt ·  by UI ) J , r , l :·. , : . ; . l ·  
( . r · : t :. j 1 ; � : : : :  • • a t 1 .  3 t i n 1 e E-=. t � : I  , ,,. �; 1 , · j · 1 , ! \\ i T  : ,  � 

t � , , - · ·  i . : ' . : t c ,  a mi n o r  ad.i u� ! :n P n t  , , ; i ! : • ·  " ' s ; . r 1 : . ;  
v i  . , \ 1 ·  t : ; 1 ·  c " rrect  o p er a t i n g  t i r : ' ·.·. i : ' t: : J · '  · 

r r ; ,  : , . :, ! :i t  mi ni m um pick - u r  · f  : : .  ] ;  . .  · 

c h e c k  i s  t o  b e  made a ft er the  2 ti m e s t a] ,  Y al ue adj u � L ­

rn ent  h a s  b e e n  compl eted . 

Apply t h e  indicated current p e r  T ab l e  I for t h e  

e l e c t romagnet plug adj u s tm ent ( e . g .  COJ\1 - 8 , 20  t i m r s  

t a r  v al u e )  and m e asure t h e  operating t i m e .  Adj u :; t  

t h e  prop e r  p l u g  until t h e  operating ti m e  c o r r e s p o n d s  

t t J  t h e  v alue in T a b l e  I .  ( Wit hdrawi nu t h e  l eft h a nd 

p l u g , fro nt v i e w ,  increases t h e  opera t i n g  t i m e  a n d  

v:i t h d r a11· i n g  t h e  right  h a nd plu g ,  front vie11· , d ecr e a s ( · �  
t !1 e  t i tn e. 1 I t ,  a dj u st i ng t h e  p l u g s , o n e  pl u f  s h ould  h r  

s n e 11 P d ir, comple t el y  a n d  t h e o t h er ] J l \1 1,'  r u n  i n  o r  

out  u nt i l  t h e  proper operating t i m e  h a s  b e en obt ai n e d .  

R echec k t h e  p e rmanent m a g n et a dj u st !n en t. If 
t L t· oper at ing t i m e  fo r t his  c a l i b rat i u n  p: - i n t  h a s  

c ' . � ng e d , re adj u st t h e  p er m a n e 11 t  n;a g n et anci t L c r: 

r e c h ec k  t h e  e l ec t ro n� a gti e t  p l u g  a d i u s t  m e n t . 

4 .  Ind i c a t i n g  Cont a c t o r  Swi t c h  ( IC S )  - C l o s e  

t h e  m a i n  r e l ay cont ac t s  a n d  p a s ::;  s uffi c i ent  d - e  c u r ­

r e n t  t hro ug h t h e  t ri p  c i r c u i t  t u  cl o s e  t h e  c o n t ac t s  o f  

th e I C S .  T h i s  1· alu e of  cur r e nt s h o u l d  b e  n o t  g re at e r  

t h a n  t h e  p a rt i cu la r  ICS t ap s et ti n g  b e i ng u s e d .  T h e  
operat i n g  i n d i c a t o r  t arget s h u u l d  drop fr e e l y .  

5 .  Indi cat ing I n s t a nt aneous Trip Unit  ( l iT) 

T h e  c o r e  s c r e v. m u st b e adj u st e d to  t lw n t l ue of 

p i d : - u p  c u r r e nt d e s i r ed .  

T h e  nameplate  d a t e  w i l l  furn i s h  t h e  a c t u a l  c u r ­

re nt r a n g e  t h a t  m av b r  ob t ai ned f r o m  the  l i T  u n i t . 

6 .  H i�C i ,  D r op - o u t  I r: s t a n t a n eous U n i t  ( I T H )  -

The ! ac t ory adj u s t m ent  of t h e  p c•si t ion o f  t h e  pl u n g e r  

s t E · e :  p r , J \' i d e ;,: a dror-out  r a t i o  o f  g oc; over  t h e  n o n l i ­
n a 1  ra n g e .  B u t , i n  t il e  e v e n t  a C'( l !i s i dr r ab l e a ruu u n t  u f  

mat c• r i a l  i:-:  r e m m· e d  fron,  t h e  c on t act s , d u e  t o  r e ­

p e a t e d  o p e rat i o n s ,  b ur n i s h i n g ,  e t c . ,  t h e  drop-out  rat i u  

m ay fall b e l o \\ 90 <;;; . I f  t h i s  o c c u r ::; ,  t h en t h e  plunger  

s t e e l  s hould b e  t urned d o w n  t o  c o mp en s a t e .  If  t h e  

p l u n g e r  s t e e l  s ett ing i s  c h a n g ed for t h e  above or  any 

other  r e a s cJ !lS ,  the following p r ocedure should be u sed 

to r e ca li b ra t e  the r e l ay . 

Set t !! P  c ore screv; at t e n  t u rn s U !J fro m i t :s  b o t t o m  

pc• s i t i c , n .  Adj ust t h e  p l u n g e r  st e el posi t ion  o n  t h (' 

plur; g e r  u r, t i l  t h t  c u r r e nt v a l u e at v: h i c h  t h e  p l u n g e r 
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( "  i ·  R E N E W A L  P A R T S  
c . ·  I i · • ·  C I J ! J l : t c t  g a 1  at :J 
t ' ' ,. r t  s cr e v: L·. r p i c :-

pi c k - u p .  

RELAY 

TYP E 

COM - 2  

COM - 5  

COM-6 

COM-7 

COM-8 

COM-9 

COM- 1 1  

22 

\ P ' . i nt e r c h an g e ;: l  ] , ·  p aJ t � c ar' L· v 
; i : - !Yri  t • •  : t • r  r · l : < • . :r , e rs  w iJ , ,  arc e q u i pp e d  ! "� 
i ' t f  r epldr ·:. , ; ;-; \\ : : l  r; orderi n g  p art s ,  a l \H1 }' S  g J Y f ,  

t h e  c 0 mp l et e  n am e p l ate d at a. 

TABLE 1 
T 1 M E  C U R V E  C A L I B R A T I O N  D A T A - 5 0  & 60 C Y C L E S  

PERMAN E 't\ T  MAGNET ADJUSTM E\'T E L ECTROMAGNET PLUGS 

TIME CURRENT OPE RATING CURRENT OPERATING 

DIAL ( MULTIPLES OF TIME ( MU L TIPL ES OF TIME 

PO SITION TAP VAL U E) SECONDS TAP V ALUE)  SECONDS 

6 3 0. 57 20 0 . 2 2  

6 2 3 7 . 80 1 0  14 . 30 

6 2 2. 46 20 1. 19 

6 2 4. 27 20 1 .  1 1  

6 2 1 3 . 35 20 l . l l  
6 2 8 . 87 20 0 . 6 5  

6 2 1 1 . 27 20 0 . 24 c":, 

6 For 50 cycle C0- 1 1  r elay 20 t imes o perating t i m e  limi t s  are 0 . 24 + 1 0%, -5%. 
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� W E S T I N G H O U S E  E L E C T R I C  C O R P O R A T I O N  

t! t ,, • '  

R E LAY- I N STR U M E N T  D I V I S I O N  N EWA R K , N .  J.  
Printed in C . S . A .  

( 

• 

• 

'<'·· _______________________ ...... 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



Westinghouse I . L. 4 1 - 1 D2B 

INSTALLATION • OPERAT ION • MAINTENANCE 

INSTRUCTI O NS 
TY PE COM OVERCURRENT RELAY 

C A U T I O N  Befo re putting relays i nto servi c e ,  remove 

all  blocking which may have been inserted for  the 

purpose of se curing t h e  p art s during shipment ,  make 

sure that all  moving p arts ope rate free ly , inspect the 

contacts to see t hat they ar e cl ean and c lo s e  prop­

erly , and op erate the relay to check the setting s and 

el ectric al con n ecti o n s .  

A P P L I C A T I O N  

COM rel ays m ay be applied wherever two in­

st antan eous overcurrent unit s are required in addition 

to the time overcurrent uni t .  For  example Fig.  20 

shows how the COM- 5 (long time) relay i s  used for 

motor prot e ction ,  with t h e  C0-5 unit alar ming j u st 

above m otor ful l  load and tripping at higher overloads 

through the low set instantaneous u nit ; the high s et 

inst antaneous unit i s  set above locked rotor current 

to provide high speed trippi ng of h e avy fault s .  Fig.  

21  s ho w s  how another variatio n  of COM-5 provides 

* improved fault prot ection for a motor b y  delaying ITH 

tripping by 5 to 6 cycles to override the assymetrical 

s t artin g  current. 

The relay with auxiliary time-de l ay u nit is  also 

av ailable with the IT Unit ( cl apper type) r ather t han 

t h e  ITH ( pl unger type) .  The highest  range avail abl e  

i n  the ITH design i s  1 6-32 amperes.  

The COM without the auxili ary t ime-delay unit  

may also b e  utilized for di stribution line prot e cti o n ,  

with the low s e t  inst antaneous locked-out by t h e  re­

closing relay , and with the high set unit left in s er­

vice to provide high speed cl earing of close-in fau lt s .  

S e e  Fig. 1 4  for t h e  co nnections o f  t h i s  application.  

C O N T E N T S  

This instruction leaflet applies to the following 

typ e s  of relay s :  

SUPERSEDES I . L. 4 1 - 1 02A 
*Denotes changes from sup erseded i s sue. 

Type COM- 2 Short Time Relay 

COM- 5 Long Time Relay 

COM- 6 Defi nite Minimum Time Rel ay 

COM- 7 Moderately I nverse Time Relay 

COM- 8 Inverse Time Relay 

COM- 9 Very I nverse Time Relay 

COM- 1 1  Extremely Inverse Time Relay 

E ac h  of these is available with or without a 5-6 

cycle time-de lay u nit . 

C O N S T R U C T I O N  A N D  O P E R A T I O N 

The type COM relay s  consist of a t i me-ov ercur­

re nt unit (CO),  two i ndi cating cont act or s witches 

( ICS),  a indic ating inst ant aneous trip u nit (liT) and 

a hi gh drop out instan t aneous unit  ( ITH).  The princi­

pal  compon ent p arts of the rel ay are shown i n  Figures 

1 -6 .  

E I e c trom ag net  

T he electr o m ag n et s  for  the typ e s  COM- 5 ,  COM-6,  

COM- 7 ,  COM-8 and COM-9 relay s  have a main t apped 

coil  located o n  t h e  center l e g  of an " E "  type l amin­

ated structure t h at produce s a flux which divides 

and returns throug h  the o uter  legs .  A s hading coil 

causes t he flux through the left l e g  to l ag t h e  main 

pole flux.  The out-of-phase fluxes thus p roduced in 

the air g ap c ause a cont act closing torque. 

The e lectromagnet s  for the typ e s  COM- 2 and 

COM- 1 1  relay s  have a m ain coi l consisting  of a 

tapped p rimary winding and a secondary windi n g .  

T w o  identical c o i l s  o n  the outer legs  of the l amin­

ation structure ar e connect ed to the m ai n  coil  s ec­

o ndary in a manner so t hat t h e  combin ation of all t h e  

flux es produced by t h e  el ectromag net r e s u lt i n  out­

of-phase fluxes in  the air g ap .  The out-of-phase air 

gap flu x e s  produced cause a cont act closing torque.  
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TYPE COMOVERCURRENT RELAY ________________________________________________ __ 

Fig. J. Time Overcurrent Unit (Front View), 1- Tap Blo ck. 2- Time Dial. 3·Control Spring A ssembly. 4-Disc. 5-Station ary 

Contact Assembly, 6-Magnetic Plugs, 7-Permanent M agnet. 

2 

Fig. 2. "E" Type Electromagnet. 1 -Magnet i c  P lugs. 

2- Tap B loc k .  3- Tap Screw. 

* Fig. 3. Indicating Instantaneous Trip Un it (/I T). 
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T YP E  COM OVE R CUR R EN T  R EL A Y ______________________ I_. L_. _4_1 -�l 0_2_e 

Fig. 4. Hig h Drop-O ut Instantaneous Trip Unit ( I TH) . Fig. 5. Plunger A ssembly for I TH Unit. 

Fig. 6. Indicating Contact or Switch (ICS). 
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TYP E COM OVE RCU R R E N T  R ELAY-----------------------

I n d i c a t i n g  C o n t a c t o r  S w i t c h  U n i t  ( I C S) 

The d-e indicating contactor switch is a sm all 
clapper typ e devic e.  A magnetic armature, to w hich 
leaf-spring mounted cont act s  ar e attached, is attracted 

to the magnetic core upon energization of the switch. 
When the switch clos es t he moving contacts bridge 
t wo st ationary contact s ,  completing the trip c ircuit . 
Also during t hi s  operation two fingers on the armature 
deflect a spring located on the front of the switch,  
which allow s the op eration indicator target to drop. 

The front spring , in  addition to holding the tar­
get , provides restraint for the armature and thus con­
trols the p ick up value of the s witch. 

I n d i c a t i ng I n st a n t a n e o u s  T r i p  U n i t  ( l i T) 

The inst ant aneous trip unit is a small a-c oper­
ated clapper type device.  A m agnetic armat ure,  to 
which leaf-spring mounted cont act s ar e attached,  i s  
attracted t o  t h e  magnetic core upon energization of 
the switch. When the switch clos es , t he moving con­
tacts bridge t wo stationary cont act s completing the 
trip circuit . Also , during the op eration , two fingers 
on the armature deflect a spring locat ed on the front 
of the switch which allows t he operation indicator 
target to drop. 

A core screw acc essible from the top of the 
switch p rovides the adjustable pickup range,  The 
minimum and maximum pick-up points are indicated 
on the s cale which is located to  the rear of t he core 
s crew. 

H ig h  D ro p - O ut I n s ta n t a n e o u s  T r i p  U n i t  ( I T H ) 

The high drop-out instant aneous trip unit is a 
small solenoid type d evice (Fig. 4). 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 locked in plac e by a nut , and 
a silver disc which rests on a helical compres sion 
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 mount ed. The stationary core 
consists of t wo steel sections separated by a non­
magnetic ring . This non-magnetic ring provides an 
air gap in which the plunger st eel floats .  When the 
coil is e nergized ,  the plunger as sembly mov e s  upward 
carrying the silver disc which bridges three conical­
shaped stat ionary contact s .  In this position the heli­
cal spring is compressed and the plunger is free to 

4 

move w hile the cont act disc re mains stat ionary. Thus , 
a-c vibrations of the plunger assembly are prevented 
from causing contact chattering. A Micarta disc which 
act s as a shield for the contact plate, screw s on the 
bottom of the guide rod and is lock ed in position by 
a small nut . The adj ustable core screw in -the top of 
the frame provides the principal means for adj usting 
the current operating values .  

The ITH unit i s  a curr ent operated d evice which 
will pick-up within the range stamp ed on the side of 
the frame and drop-out at 90% of the pick-up current 
v alue.  The position of the core screw determines the 
pick-up v alue for a particular contact gap . The 90% 

drop-out ratio i s  accomplished through the right com­
bination of plunger steel setting, electrical p ull and 
spring strength. The most important factor in the 
adj ustme nt of the unit i s  the correct positioning of 
the plunger steel with respect to the stationary core 
air gap. 

A u x i l i ary T i m e- D e l ay  U n i t  ( T ) - W h e r e  U s ed 

Thi s slugged t elephone type unit , in conj unction 
with a tapped resistor , provides a 5-6 cycle delay on 
pickup. The resistor in the rear of the relay is t apped 
for use with 24 , 48 ,  1 25 or 250 volt d-e supply , as 
shown in the internal schematics of Figs.  17 and 1 8 .  

C H A R A C T E R !  S T I C S  

The relays are g e nerally available in t h e  follow­

ing current r anges:  

R an g e  

. 5  - 2. 5 0 . 5  0 . 6  

2 - 6 2 2. 5 

4 - 1 2  4 5 

T a p s  

0 . 8  1 . 0  

3 3 . 5  
6 7 

1 . 5  

4 
8 

2 . 0  2. 5 

5 6 
1 0  1 2  

The time v s .  current charact eristics are shown 
in Fig s.  7 to 1 3 .  These characteristics give the con­
tact closing time for the v arious time dial setting s 
when the indicated multiples of t ap value current are 
applied to the relay. 

IT H U n i t  

The unit has a 2 t o  1 range of p ick-up adjustment 
with a 90% or greater drop-out ratio. The only adj ust­
ment neces sary when making settings w ithin the 
nominal range is the positioning of the core scr ew. 
At the maximum end of the range the drop-out ratio 
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T Y P E  COM O V E RCU R R E N T  R E L AY _______________________ I_.L_. _41�- l-0-2 B_ 

ENERGY REQUIREMENTS 

TYPE COM-2 R ELAY 

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) ANGL E ¢  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 7.2 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 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 

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 ca�acities for short times other than one se cond may be calc ulated on the basis of time be ing inversely proportional to the 
square of t e current. 

¢ Degrees current lags voltage at tap value current. 

• •  Voltages taken with Re ctox type voltmeter . 
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TY P E COM O V E RCU R R EN T R E LAY ______________________________________________ __ 

AMPERE 

RANGE TAP 

(0.5 
(0.6 
(0.8 

0.5/2.5 ( 1 .0 
( 1 . 5  
(2.0 
(2.5 

(2 
(2.5 
(3 

2/6 (3.5 
(4 
(5 
(6 

(4 
(5 
(6 

4/12 (7  

AMPERE 

RANGE 

(8 
( 1 0  
( 1 2  

TAP 

(0.5 
(0.6 
(0.8 

0.5/2. 5 ( 1. 0  
( 1 . 5  
(2.0 
(2.5 

(2 
(2. 5 
(3 

2/6 (3.5 
(4 
(5  
(6  

(4  
(5  

4/12 (6  
(7 
(8 
(10 
( 1 2  

E N E RGY R EQUI R EM E NT S  

COM-5 LONG T I M E  AN D COM-6 D E F I NI T E  MI NIMUM TIME R E LAYS 

CONTINuOUS 
RATING 

(AMPERES) 

2 
2.2 
2.5  
2.8 
3.4 
4.0 
4.4 

8 
8.8 
9.7 

1 0.4 
1 1 . 2  
1 2. 5  
13.7 

16  
18 .8  
1 9.3  
20 .8 
22.5 
25 
28 

CONTINUOUS 
RATlNG 

(AMPERES) 

2 
2 . 2  
2 .5  
2.8 
3.4 
4.0 
4.4 

8 
8.8 
9.7 

10.4 
1 1 .2 
1 2.5 
13.7 

16 
18.8 
19.3 
20.8 
22.5 
25 
28 

ONE SECOND 
RATlNG* 

(AMPERES) 

56 
56 
56 
56 
56 
56 
56 

230 
230 
230 
230 
230 
230 
230 

460 
460 
460 
460 
460 
460 
460 

POWER AT 
F'AC'IDR TAP VALUE 

ANGLE ¢ CURRENT 

69 3.92 
68 3 .96 
67 3.96 
66 4.07 
62 4. 19 
60 4.30 
58 4.37 

67 3 .88 
66 3 .87 
64 3.93 
63 4.09 
62 4.08 
59 4 .20 
57 4.38 

65 4.00 
63 4. 15 
61  4 .32 
59 4 .27 
56 4.40 
53 4.60 
47 4 .92 

VOLT AMPERES* • 

AT 3 TIMES 
TAP VALUE 

CURRENT 

20.6 
20.7 
2 1  
2 1 .4 
23.2 
24.9 
26.2 

2 1  
21 .6  
22 .1  
23 . 1  
23.5 
24.8 
26. 5  

22.4 
23.7 
25.3 
26.4 
27.8 
30. 1  
35.6 

AT 1 0  TIMES 
TAP VALUE 

CURRENT 

103 
106 
1 14 
122 
147 
168 
180 

1 10 
1 18 
126 
136 
144 
162 
183 

126 
143 
162 
183 
204 
247 
288 

COM-7 MOD E RAT E L Y  INVERSE TIME RELAY 

ONE SECOND 
RATlNG* 

(AMPERES) 

56 
56 
56 
56 
56 
56 
56 

230 
230 
230 
230 
230 
230 
230 

460 
460 
460 
460 
460 
460 
460 

POWER AT 
F'AC'IDR TAP VALUE 

ANGLE ¢ CURRENT 

68 
67 
66 
64 
6 1  
58 
56 

66 
63 
63 
62 
6 1  
59 
58 

64 
6 1  
60 
58 
55  
51  
46  

3.88 
3.93 
3.93 
4.00 
4.08 
4.24 
4.38 

4.06 
4.07 
4 . 14 
4.34 
4.34 
4.40 
4.62 

4 . 24 
4.30 
4.62 
4 .69 
4.80 
5 . 20 
5.40 

VOLT AMPERES* • 

AT 3 TIMES 
TAP VALUE 

CURRENT 

20.7 
20.9 
2 1 . 1 
21 .6  
22.9 
24.8 
25.9 

21 .3  
21 .8  
22 .5  
23.4 
23.8 
25.2 
27 

22.8 
24 .2 
25.9 
27.3 
29.8 
33 
37.5 

AT 10 TIMES 
TAP VALUE 

CURRENT 

103 
107 
1 1 4  
1 22 
148 
174 
185 

1 1 1  
120 
1 29 
141  
149 
163 
183 

1 29 
149 
168 
187 
2 1 1  
260 
308 

AT 20 TIMES 
TAP VALUE 

CURRENT 

270 
288 
325 
360 
462 
548 
630 

308 
342 
381 
4 17 
448 
540 
624 

376 
450 
53 1 
6 1 1  
699 
880 

1056 

AT 20 TIMES 
TAP VALUE 

CURRENT 

278 
288 
320 
356 
459 
552 
640 

306 
342 
366 
4 1 3  
448 
530 
624 

392 
460 
540 
626 
688 
860 

1032 

* 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 c urrent. 

cp Degrees c urrent lags voltage at tap value current. 

•• Voltages taken with Rectox type voltmeter. 
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T Y P E COM O V E R CU R R E N T R E LAY ____________________________________________ I . L_._4_1 -_1 D_2 B_ 

ENE RGY R EQUIR EMENTS 

COM-8 I NV ERSE T I M E  AN D COM-9 V ERY I NV E RSE T I M E  R ELAYS 

CONTINUOUS ONE SECOND 
AMPERE RATING RATING* 
RANGE TAP (AMPERES) (AMPERES) 

0.5/2.5 

2/6 

4/12 

(0.5 
(0.6 
(0. 8  
( 1 . 0  
( 1 .5 
(2.0 
(2.5 

(2 
(2:5 
(3 
(3.5 
(4 
(5 
(6 

(4 
(5 
(6 
(7 
(8 
(10 
( 1 2  

2 
2.2 
2.5 
2.8 
3 .4 
4.0 
4 .4 

8 
8.8 
9.7 

10.4 
1 1 . 2  
12.5 
13.7 

16 
18.8 
19.3 
20.8 
22.5 
25 
28 

56 
56 
56 
56 
56 
56 
56 

230 
230 
230 
230 
230 
230 
230 

460 
460 
460 
460 
460 
460 
460 

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 

72 
71 
69 
67 
62 
57 
53 

70 
66 
64 
62 
60 
58 
56 

68 
63 
60 
57 
54 
48 
45 

2.38 
2.38 
2.40 
2.42 
2.51 
2.65 
2.74 

2.38 
2.40 
2.42 
2.48 
2.53 
2.64 
2.75 

2.38 
2.46 
2.54 
2.62 
2.73 
3.00 
3.46 

21 
21 
2 1 . 1  
2 1.2 
22 
23.5  
24.8 

21 
21.1 
21.5 
22 
22.7 
24 
25.2 

21.3 
21.8 
22.6 
23.6 
24.8 
27.8 
31.4 

132 
134 
142 
150 
170 
200 
228 

136 
142 
149 
157 
164 
180 
198 

146 
158 
172 
190 
207 
248 
292 

350 
365 
400 
440 
530 
675 BOO 
360 
395 
430 
470 
500 
580 
660 

420 
480 
550 
620 
700 
850 

1020 

TY P E  COM- 1 1  RELAY 

AMPERE 
RANGE TAP 

0.5/2.5 

2/6 

4/12 

0.5 
0.6 
0.8 
1.0 
1 .5  
2.0 
2.5  

2.0 
2 5  
3 .0  
3.5 
4 .0 
5.0 
6.0 

4.0 
5.0 
6.0 
7.0 
8.0 

10.0 
12.0 

CONTINUOUS ONE SECOND POWER AT 

VOLT AMPERES* " 

AT 3 TIMES AT 10 TIMES AT 20 TIMES 
RATING 

(AMPERES) 
RATING* 

(AMPERES) 
FACTOR TAP VALUE TAP VALUE TAP VALUE TAP VALUE 

1 . 7  
1 . 9  
2 . 2  
3 . 5  
3.0 
3.5 
3 .8  

7.0 
7.8 
8.3 
9.0 

10.0 
1 1 .0 
12.0 

14 
16 
1 7  
18  
20 
22 
26 

56 
56 
56 
56 
56 
56 
56 

230 
230 
230 
230 
230 
230 
230 

460 
460 
460 
460 
460 
460 
460 

ANGLE ¢ CURRENT CURRENT CURRENT CURRENT 

36 
34 
30 
27 
22 
17 
16 

32 
30 
27 
24 
23 
20 
20 

29 
25 
22 
20 
18  
17  
16  

0.72 
0.75 
0.81 
0.89 
1 .1 3 
1 .30 
1 .48  

0.73 
0.78 
0.83 
0.88 
0.96 
1 .07 
1 .23 

0.79 
0.89 
1 .02 
1 . 10 
1 . 23 
1.32 
1 .8 

6.54 
6.80 
7.46 
8.30 

10.04 
1 1 .95 
13 .95 

6.30 
7.00 
7.74 
8.20 
9 . 1 2  
9.80 

1 1 .34 

7.08 
8.00 
9 . 1 8  

10.00 
1 1 . 1  
14.9 
16.3 

71.8 
75.0 
84.0 
93 .1  

1 15 . 5  
136.3 
160.0 

74.0 
78.5 
84.0 
89.0 

102.0 
109.0 
129.0 

78.4 
90.0 

101.4 
1 10.0 
124.8 
1 3 1 .6 
180.0 

250 
267 
298 
330 
4 1 1  
502 
610 

264 
285 
309 
340 
372 
430 
504 

296 
340 
378 
454 
480 
600 
720 

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

¢> Degrees current lags voltage at tap value current. 

** Voltages taken with Rectox tyve voltmeter. 

7 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



T Y P E  COM O VE RC U R R EN T R EL AY------------------------

8 

70 

60 

� 50 
(/) 
• 
CD 
UJ ...... u >-u 
o �O <0 
(/) UJ ...... u >-0 

30 

20 

10 

0 
1 

. \ 
f.-
f- 1  SEC . -

\ 

\ 
\ 

\ 

_\ 

" 
" 

l'o. 

CURVE l U82�� 

TYP I CAL T I ME CU RVES 
TYPE C0-2 

OVER CURRENT RELAY 
50-60 CYCL ES 

T I ME D I AL S ETT I N G  

1\ 1 1  

10 

9 ....... 
8 ........ 

7 
....... 

� ...... 
6 i"oo ........ ..... r--- 1'-o. 5 ""' ..... ..... 

- -.... }% -..... ...... 
3 - -!-.... roo ... -

2 - r-.... --- I-
1 r---

1/2 

2 3 � 5 6 7 8 g 10 12 1� 16 18 20 
MUL T I PL ES O F  TAP VALUE CU R R EN T  

Fig. 7. Typical Time Curves o l  the Type COM-2 Relay. 
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TY P E COM OVE RC U R R EN T R E L AY __________________________________________ I ._L._4_1 ._1 0  __ 2 B  

1 li0 

1 20 

100 

(/) Q :z 0 (.) 1&1 (/) 

80 

60 

20 

' 
I 

CURVE li182li5 

TYP I CAL T I M E CURV ES 
TYPE C0-5 

OVE R CURRENT REL AY 
150- 60 CYC L ES 

\ \ ' \ ' 
1 \  

\ I \ 1\ 
\ \ \ ' ' 

1 \  1 \  
\ \ 1 \  

1 \  
\ \ \ 
\ ' 1\ 

1 \  1\ 1 \  ' 1\ 1\ \ " 1 \  \ 1\ f\ 
\ " 

1 \  
1\ 1\ \ f\ \ � 1\. 1\ " " 

\ 1\ " 
0 I Al SETT I NG . 1 \. f'\. T I ME 

1\ \ 1\ 1\ " 
1 111 " \.  

1\. " 1 0  ' ' 9 I"" 8 � " 7 
'\.. 6 "" " 5 " I' ij ... 1". 

3 
�'- 2  "" 

� 
1 

'-112 - """ 
I 

2 3 6 7 8 9 10 
MUL T I P L ES Of TAP VALUE CURREN T 

Fig. 8. Typical Time Curves of the Type COM·S Relay. 
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T Y P E COM O V E R CU R R E N T R E LAY _____________________________________________ ___ 
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CUR VE 4 1 8246 

TYP I CAL T I M E  CU RVES 

' ! I  TYPE C0-6 
I\ ' O V E R  CUR R E N T  R E L AY \ I ' \I\  I I 50-60 CYC L ES .  ' I • 

I ,  ' 
I \  I ' 
' ' I I \ I \  1\ I ' ' 

I ! 1 

\ 1 \ " ' ' 
\ \ 

' 
1\ 1 \  \ 

1 \ 1\ ' 
' \ 

' 
\ I \  I 

\ T I ME D I AL SETT I NG 
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3 � 
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1 
1/2 I 

2 3 5 6 7 8 9 10 12 14 16 18 20 

M U L T I P L ES O F  TAP VALU E CU RRENT 

Fig. 9 • .  Typical Time Curves of the Type COM-6 Relay. 
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T Y P E  COM O V E RCUR R E N T  R ELAY _______________________ I ._L_4_J ._l o_2.;:_B 
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I O V E R  CU R R EN T  R E L AY 1\ ' ' ' 

I '  50-60 CYC L ES 
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MUL T I PL ES OF TAP VAL U E  CU R R E N T  

Fig. 10. Typical Time Curves o l  the Type COM-7 Relay. 
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TY PE COM OVERCURRENT RELAY ____________________________________ __ 
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Fig. J l. Typical Time Curves ol the Type COM-B Relay. 
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TYPE COM OVERCURRENT RELAY _____________________________________ , . L
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CURVE � 182�9 

TYP I CAL T I ME CURVES 
TYPE C0-9 

OVER CURRENT R E L AY 
50-60 CYCL ES 
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MU LT I PL ES OF TAP V A L U E  CURREN T 

Fig. 12. Typical Time Curves ol the Type COM-9 Rel oy. 
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TY PE COM OVERCURRENT RELAY ____________________________________ __ 
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Fig. l3. Typical Time Curves ol the Type COM· l l  Relay. 
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TY P E  COM O V E RC U R R EN T  R ELAY _______________________ I . L_._4_1 -_1 0_2_B 

will be great er than 90% and it m ay be de sirable to 
lower the c ontact s hield t o  increase the cont act gap 
and follow .  The range m ay be increased by lowering 
the plunger after the c ore screw has been set at it s 
maximum rated positio n .  If the plunger i s  lowered to 
increase t he pick-up current v alue , then at 300 % of 
minimu m 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 b urden 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 v alu e .  

One second rating is approximately 4 5  times min­
imum pick-up . 

Characteristic operating times for the unit over 
it s 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 v alue 

T r i p  C i r c u i t  

The m ain contact s will s afely close 3 0  amperes 
at 250 volts d-e and t he s e al-in contact s of the indi­
cating contactor switch will s afely carry this current 
long enough to trip a c ircuit breaker. 

The liT and ITH contact s will safely close 30 
amp eres at 250 v olts d-e, and will carry this current 
long enough to trip a breaker. 

The indicating contactor switch has two tap s 
provide a pickup s etting of 0 . 2  or 2 amperes. To 
chang e t ap s  requires c onnecting the l ead located in 
front of the t ap block to the de sired setting by means 
of a screw connection . 

T r i p  C i r c u i t  C o n s t a nt s 

Contactor Switch -
0 . 2 amp ere tap - 6 . 5  ohm s d-e resistance 
2.0 ampere t ap - 0. 15  ohms d-e r esistance 

S E T T I N G S 

C O  U n it 

The overcurrent unit settings can be d efined 
either by t ap setting and time dial position or  by t ap 

set ting and a specific time of operation at some cur­
rent multiple of the tap setting ( e . g .  4 tap setting, 2 
time dial p osition or 4 t ap setting, 0 . 6  seconds at 6 
times t ap value current ). 

To provide selectiv e circuit b reak er op eration,  a 
minimum coordinating time of 0 . 3  seconds plus circuit 
breaker time is reco m mended between the relay being 
set and the relays with which coordination is to be 
effected. 

The conne ctor screw on the terminal plate above 
the time dial makes c onnections to various turns on 
the operating coil. By placing this screw in the vari­
ous terminal plate holes , the relay will respond t o  
multiple s of t ap v alue currents in ac c ordance with 
the various typic al time-current curves.  

C a u t i o n  

Since t h e  tap block connect or s crew carries oper­
ating current , be sure t hat the screw is t urned t ight. 
In order to avoid opening the current transformer cir­
cuits wh en changing taps under load , connect the 
spare connector screw in the desired tap p osition 
before removing the other t ap screw from the original 
tap position.  

I n s t a n t a n e o u s  R e c l o s i n g  

The factory adj ustment o f  the CO unit contact 
provides a contact follow .  Where instantaneous cir­
c uit breaker reclosing will be initiated upon the 
closure of t he CO contact , this c ontact follow must 
be eliminated by loosening the stationary contact 
mounting scre w ,  removing the c ont act plat e and then 
repl acing the plate with the bent end resting against 
the cont act spring. With this change and the cont act 
mounting screw tightened,  the statio nary contact will 
rest solidly against it s backstop. 

I nd i c at i ng C o n t actor  S wi tc h  { I C S} 

No setting is required on the ICS unit exc ept the 
selection of the 0 . 2  or 2 .0  amp ere tap setting. This 
selection is m ade by connecting the lead located in 
front of the t ap block to the de sired setting by means 
of the conne cting screw. When the relay energizes a 
1 25 or 250 volt d-e type WL relay switch , or equiva­
lent , use  the 0 . 2  ampere tap; for 48 volt d-e applica­

tions set in 2 tap and u se Type WL relay c oil 
Si't304C 209GO 1 or equivalent.  

I n d i c a t i n g  I n s t a n t a n eo u s  T r i p  ( l i T} 

The c ore screw mu st be adj usted to the v alue of 
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16 

STATION BUS 

ITH co IIT 
PH . I 

PH.3 

r-----.1 GRD .  

DEV ICE NUMBER CHART 
5 1 - OVERCURRENT RELAY - T YPE C O M  

CO - LONG TIME OVERCURRENT UNIT 
l iT- INDICAT I NG  I NSTANTANEOUS UNIT 
:TH - LOW SET INSTANTANEOUS UN IT 
! C S / L} IND ICATING CONTACTOR SWITCH 
ICS/T 

5 2 - C I RC U I T  BREAKER 
a - BREAKER AUX IL IARY CONTACT 
r c  - B R E A K E R  T RI P  COIL 

'01 - BREAKER CONTROL SWITCH 

MOTOR PROTE:'CT ION 
STATI.ON BUS 

--+-�.---------------------------------- 3 

� 
FEEDER 

ITH c o  l i T 
PH. ! 

P H . 2  

PH . 3 
GRD. 

DEVICE NUMBER CHART 
5 1 -- OVERCURRENT R E L AY - T YPE C OM  
CO - TIME OVERCURRENT UNIT 
liT- INDICATING INSTANTANEOUS UNIT 
IT+i-LOW SET INSTANTANEOUS UNIT 

�����}NDICATING CONTACTOR SWITCH 

52 - CIR'CUIT BREAKER 

o- BREAKER AUXIL IARY CONTACT 
TC - BREAKER T R I P  COIL 

7799YI 3\RECLOSING RELAY LOCKOUT CONTACTS Y.l4/ 

DISTRIBUTION F E E DER PROTECTI ON 

PHASE I PHASE 3 � �  
POS --�--�--�D�-�C�-�T�R�IP�B�U�S�----------

250Sl. - 1 25 V.D.C. 
5' ' Sl.- 2 50 V.D.C. 

101  
sc 

PHASE I 

ALARM 
O R  

INDICAT I ON 

�" NEG,,----._ _________ ___ 

5 1  
7 

l iT 

PH. 2,  3 8 GRD. 
CONNECTIONS 
SAME AS 

P H A S E  I 

Fig. 1 4. External Schematic of COM Re lays without A ux i liary Time-Delay Un it. 
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--.-------�ST�A�TI�ON�B�US�--------------- I --��----------------------------- 2 

--��--------------------------- 3 

ITH CO IIT 

GROUND RELAY 

PH. I 

GRD. 

DEVICE NUMBER CHART 

51 - OVERCURRENT R E LAY-TYPE COM 

CO- LONG TIME OVERCURRENT U N I T  

IIT· INDICATING INSTANTANEOUS U N I T  

ITH· LOW S E T  INSTANTANEOUS UNIT i�;�� } I NDICATING CONTACTOR SWITCH 

T- AUX. TIME ·DE L AY UNIT 

52- CIRCUIT BREAKER 
a - BREAKER AUXILIARY CONTACT 

TC- BREAKER TRIP COIL 
101 - BREAKER CONTROL SWITCH 

PHASE I 

POS. --...-5
-
I �5

-
I 

----.------

10 3 

PH.2,3 a GRD. 

CONNECTIONS 
S4ME AS 

PHASE I 

290B741 

Fig. 1 5. External Schematic of COM Relays with A ux iliary Time-Delay Unit and I TH Unit. 

pick-up current desired . 

The nameplate d at a  will furnish the actual cur­
rent range that may b e  obtained from t he liT unit . 

I T H  U n i t  

The unit , prior to shipment is adj usted for mini­
mum pick-up value , that i s ,  the lower value marked 
on the s ide of the frame. The following procedure i s  
used w hen changing t hi s  set ting over the indicated 
range w here a 90% or higher drop-out ratio i s  desired. 
Connect the c oil of the unit in series with an ammeter 
and adju st able load. Apply the desired p ick-up cur­
rent , then adj ust the core screw until the plunger 
j ust picks up. L ock c or e  screw securely in place. 

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

With the unit in  series with an ammeter and ad­
just able load , apply the desired drop-out current . 
Adj ust the core screw until the plunger assembly j ust 

drops out. Then apply the desired pick-up current 
and adjust the Micarta contact shield t ill the plunger 

assembly j ust picks up . It i s  recommended t hat the 
contact g ap should not be m ade less than . 0 1 3  of an 
inch .  The contact g ap may b e  d etermi ned by turni ng 
up the cont a ct shield from the setting position until 
the contacts j ust close. One turn of the shield is 
equal to . 0 18 of an inch contact gap. 

T a p p e d  R e s i stor ( W h e n  U s e d )  

T h e  relay is shipp ed w ith t h e  resistor t apped for 
125 volt d-e service. See Fig. 17 or 18 for the proper 
positions for other d-e rating s .  When viewed from the 
rear of the relay the red dot on terminal 1 of the re­
sistor is on the e xtre m e  left .  

I N S T A L L A T I ON 

The relays should b e  m ounted o n  switchboard 
panels or their equivalent in a location free from 

dirt, mo situr e ,  excessive vibration and heat .  Mount 
the relay v ertic ally by means of the mounting stud 
for the type FT proj e ction c ase or by me an s  of the 
four mounting holes on the flange for the semi -flush 
type FT case . Either the stud or the mounting screws 
may b e  utilized for grounding the relay. The elec­
trical connections m ay be made directly to the ter-
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TYP E COM OVE RCU R R ENT R EL AY ______________________________________________ __ 

INTERNAL SCHEMATIC 

I.ICATIIG 
:::�: .... --+-+--!___, (UNO L.ll. URIT) 

ltiCIIClTIRG 
COIITACTOI 
(r��l.N. UIIT) 

co liT 

DIT TilT JII:JI 

Fig. 1 6. Internal Schematic of the Type COM Relay, without 

A ux i l iary Time-Delay Unit, in FT2 1 Case. (For 

S#289B355A - Series of COM-5 Relays). 

minals by means of screws for steel p anel mounting 
or to the terminal stud furnished with the relay for 
thick panel mounting. The terminal st ud may b e  
easily removed or inserted b y  locking t wo nuts on 
the stud and t hen turning t he proper nut with a 
wrench. 

For detail information on the FT case refer to 
I . L .  4 1-0 76.  

A D J U S TM E N T S  A N D M A I N T E N A N C E  

The prop er adj ustments to insure correct opera­
tion of this relay h av e  been made at the factory. 
Uppn receipt of the relay no customer adj ustment s ,  
other than t hose covered under " SETTINGS" should 
be required. 

For relays which include an indicating instant a­
neous trip u nit ( liT) , the j unction of the induction 
and indicating inst antaneous trip coils i s  brought out 
to s witch j aw #3. 'With this arrangement the overcur­
rent units can be tested separately. 

Ac c eptance C h e c k  

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

! .Cont act 

a) By turning th e t ime dial,  move t he moving 

1 8  

INTERNAL SCHEMAnC 

184A036 

Fig. 17.  Internal Schematic of the Type COM Relay with 

A ux i l iary Time-Delay Unit and ITH Unit, in FT2 1 

Case. (For S#289B456A - Series of COM-5 Relays). 

contacts until t hey deflect the stationary con­
t act to  a position where the stationary contact 
is rest ing against its b ackstop. The index 
mark located on the movement frame should 
coincide with the "0" mark on the t ime dial .  
For double trip relays ,  the follow o n  t he sta­
tionary contacts s hould be approximately 
1/64".  

b )  For relay s  indentified with a "T" , located at 
lower left of st at ionary contact block , t he 
index mark on the movement frame will coin­
cide with the "0" mark on the time dial when 
the stationary contact has moved t hrough ap­
proximately one-half of its normal deflection. 
Therefore ,  with the stationary contact resting 
against the b ac kstop , the index mark is off­
set to the right of the "0" mark by approxi­
mately . 0 20 " .  The placement of the v arious 
time d ial po sitions in line w ith the index 
mark will giv e operating times as s hown on 
the respective time-current curve s .  For 
double trip relays , t he follow on the station­
ary contacts should be approximately 1/ 3 2 " .  

2 .  Minimu m Trip Current - Set t he time dial to 
pos ition 6.  Using lowest tap setting, alternately 
apply t ap v alue current plus 3% and t ap value current 
minus 3%. II'he moving contact should leave the b ack­
stop at tap v alue current plus 3% and should return to 
the b ackstop at tap v alue current minus 3%. 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYP E COM OVE RCU R R E N T R E LAY ____________________________________________ , . L_-_4_1 -_1 0_2 8_ 

UiiUCATIMQ 
CGIJTACTOI 
SWITCK 

(LOWEI II.M. UMIT) 

TlU:,.._E nf'£ I[U.Y 

LOW SET 
I IISTAIITAMEOUS UMIT 

(UPPER II.I!.. HAMD I.IIIIT 

IIDUCTIDII UIIIT 

I II D I CATIIII.i 
IIISTAIITAMEOUS U II I T  (UPPEII. L.H, U I U T )  

liED DOT 

Cn.USIS OI'EIU.TED 
SIIORTIIIG SWITCH 

iED HAiriOLE X-t"-Cj--TEST SWI TCri 

CUIIII:EIIT TEST JACI 
TEIIMIIIAL 

l84A276 

Fig. 18. Internal Schematic of the Type COM Re lay, with 

A ux i l iary Time-Delay Unit and IT Unit, in FT2 1 

Case. ( For Slt289BS 1 1 A - Series of COM-5 Relays). 

3. Time C urve - Table I shows the time curve 
c alibration points for the various types of relays.  
With the time dial set to the indicated po sition and 
on the lowest t op s etting, apply the currents speci­
fied by Table I ,  ( e . g .  for the COM- 2 ,  3 an d 20 tim es 
tap value current) and measure the operating time of 
the relay .  The operating times s hould equal those o f  
Table I plus o r  minus 5 percent. 

For type COM- 1 1  relay only, the 1.  30 times t ap 
value operating time from the number 6 time dial 
position is 54:9 ± 5% s ec onds .  It is important that 
the 1. 30 times t ap value current be maintained ac­
curat ely . The maintaining of this current accurately 
is neces sary b ec ause of the steepness of the slope 
of the tim e-current charact eristic ( Figure 13). A 1% 
variation in the 1. 30 times t ap value current ( includ­
ing meas uring instrument deviation) will change the 
nominal operating time by approximately 4%. 

4. Indicating Inst ant aneous Trip Unit (liT) -
The c ore screw which is adj ustable from the top of 
the trip unit det ermines 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 c ontact s and t arget indication 

C O  l i T  

COM RELAY 
(FRONT VIEW) t TIMER STOPS WHEN A U X ,  

RELAY CONTACTS OPEN 

Cl T I M E R  STARTS WHEN SWI T C H " s "  CLOSES ¢ USE DASHED COIINECTIOM IIISTUD OF SOLtD OIIE FOR 0.5-2.5 AMPERE RAIIGE COlli-S AIID C()t.4-'5 RELAYS. 

TO T I M E R  

S T O P  t 
TO T I M E R  

S T A R T  � 

SWITCH •s· 

!>L�------.....__t--o.,f'o----o 120 VOLTS l.o.-..o � CYC. 

l84A023 

Fig. 19. D iagram of Test Connections for CO Unit of COM 

Relays. 

should occur at approximately the same inst ant .  
Position the  stationary contact fo r a mi nimum of 
1/32" wip e.  The bridging moving cont act should 
t ouch both stationary contacts simultaneously. 

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

5. Indicating C ontactor Switch ( ICS) - Clo s e  
t h e  m ain relay contacts and p a s s  sufficient d - e  cur­
rent through the trip circuit to clos e  the  cont act s of 
the ICS. Thi s value of current should be not greater 
than the particular ICS tap s etting being used. The 
operation indicator t arget should drop freely . 

The cont act gap should be approximately .047" 
between the bridging moving contact and the adj ust­
able stationary cont act s .  The bridging moving con­
tact should touch both stationary contact s  simulta­
neously. 

6.  High Drop-out Instant aneous Unit (ITH) -
The plunger assembly should pickup and seal in at 
the  minimum pickup current v alue 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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IO 
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CURVE 
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1 ( LOCKED I ROTOR) 
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I 
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I 
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ICS 
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ADJUSTABLE 
CHARACTERISTIC 

TRIP 

ASYMMETRICAL 

1.75 3 5 10 12 20 
CURRENT IN PER UNIT OF RjiTED 

184A622 

Fig. 20. Setting Example for Motor Protection Using 

S#289B 355A - Relays without A ux i liary Time· 

Delay Unit. 

The contact gap should not be less than . 0 1 3  of 
an inch. Contact g ap is determined as described 
under settings .  

7. Auxiliary Time-Delay Unit ( T )  - For r el ay s  
wir ed per Fig. 1 7  or 1 8 ,  apply 100 volt s  d-e to  t er­
minals 5 and 7. M anually close the contacts of the 
ITH or IT unit in the t op right-hand corner of the re­
lay .  The T unit should operat e .  

R o u t i n e  M a i n t e n a n c e  

All relays should b e  inspected and checked 
periodically to as sure proper operation .  Generally a 
vis u al ins pection should call attention to any notice­
able chang es. A minimum suggested check on the 
relay system i s  to  clo se the cont acts manually to 
assure that the breaker trips and the t arget drop s .  
Then release the cont acts and observe that t h e  reset 
is smooth and positive. 

If an additional time check is d es ir ed ,  pass sec­
ondary current through the relay and check the time 
of operation. It i s  preferable to m ake t his at several 
times pick-up c urrent at an expected op erating point 
for the particular application. For the 0 . 5  ampere 

20 

10000 

1000 

100 

10 

- - -- - - - - - - - - - - - - --, 
+-+ NOTE : 
ADJUSTABLE 
CHARACTERISTIC 

CONTINUOUS 
CURRENT 
R�ING 

5 10 15 

CURRENT IN PER UNIT OF RATED 

I 

20 

Fig. 2 1 .  Setting Example for Motor Protection Using 

S#289B456A - or 5#28985 1 1 A - Relays with 

A uxil iary Time-Delay Unit. 

range COM-5 and COM-6 induction units use the 
dashed t est circuit in Fig. 19 as these relay s  are 
affected by a distorted w ave form.  With this conne c­
tion the 25/5 ampere current transformers s hould be 
wor ked well below the knee of the e xc it ation curve. 
( i .e .  Use a 10L50 or better) 

All contacts should be periodically cleaned. A 
cont act burnisher # 1 8 2A8 36H0 1 is recomm ended for 
this purpose.  The use of abrasive material for clean­
ing contact s is not recommended , because of the 
danger of embedding small particles in the face of 
the soft silver and thus impairing the contact. 

C A L I B R AT I O N 

Use the following proc edure for c alibrating the 
relay if the r elay has b e en t aken apart for repair s  or 
the adj ustments disturbed . This procedure should not 
be used until it is apparent t hat the relay is not in 
proper worki ng order. (See "Acceptance Check") 

CO U n it 

1. Cont act 

a) By turning t he t ime d ial, move the moving 
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contacts u ntil they d eflect the stationary con­
t act to  a po sition w here the stationary contact 
is resting agai nst its b ackstop. The index 
mark located on the movement frame should 
coincide with the "0" mark on the time dial. 
For double trip relay s ,  the follow on the sta­
tionary contacts should be approxi mately 
1/64".  

b )  For relays ident ified with a "T" , located at 
lower left of stationary contact block , the 
index m ark on the m ovement frame will coin­
cide with the "0" mark on the time dial when 
the stationary contact has moved through 
app roximately one-half of its normal deflec­
tion. Therefore , wit h the stationary contact 
resting against t he b ackstop , the index m ark 
is offset to the ri ght of the "0" mark by ap­
proximately . 0 20 " . 

2. Minimum Trip Current - The adj ustment of 
the spring t ension in s etting the minimum trip current 
value of  the rel ay is m ost c onveniently made with 
the damping m agnet removed. 

With the time dial set on "0� ' , wind up the spiral 
spring by means of t h e  spring adj uster until approxi­
mately 6-3/4 convolutions show. 

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

Adj ust t he control spring t e nsion so that t he 
moving co ntact will leave the backstop at t ap value 
current + 1. 0% and will return to the backstop at tap 
v alue current - 1 . 0%. 

3. Time Curve C alibration - Install the per­
manent magnet. 

Apply the indicated current per Table I for per­
manent magnet adjustment ( e . g .  COM-8 ,  2 times t ap 
value) and measure the operating tim e.  Adjust the 
permanent m agnet keeper until t he operating time 
corresponds to the v alue of Table I. 

For Type COM- 1 1  Relay only,  the 1 .  3 .times tap 
v alue op erating tim e from the number 6 time dial 
position is 5 4 . 9  ± 5% s econds.  It  is important that 
the 1. 30 time s t ap v alue current be m aintained ac­
curately .  The maintaining of  this current accurately 
is n eces sary because of the steepness of the slope 
of the time-current characteristic ( Figure 13). 1A 1% 
variation in the 1 .  30 times tap value current (includ­
ing measuring instrument deviation) will chang e the 

nominal operating time by approximately 4%. 1If the  
operating time at 1 .  3 t imes tap value is not  within 
these limit s ,  a minor adj ustment of the control spring 
will give the correct op erating time without any undue 
effect on the minimum pick-up of the relay .  This 
check is to be mad e after the 2 times tap v alue adj ust­
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 op erating time. Adjust 
the proper plug until the operating time corre spond s 
to the value in Table I. ( Withdrawinl! the left hand 
plug , front view , increases the operating time and 
withdrawing the right hand plu g, front vie w ,  decreas e s  
the time. ) In  adj usting t h e  plug s ,  one plug should be 
screwed in completely and t he other plug run in or 
out until the proper operating time has b e en obt ained. 

Recheck the permanent magnet adjustment. If 
the operating time for this calibration point has 
ch anged , readj u st the permanent magnet and then 
rech eck the electromagnet plug adjustment. 

4.  Indicating Contactor Switch ( IC S) - Close 
the main relay contac ts and p as s  s ufficient d-e cur­
rent through the trip circuit to  close the contacts of 
th e ICS. This v alu e of current should be not great er 
than the particular ICS tap setting b eing used.  The 
operating indicator target should drop freely. 

5.  Indicating Instantaneous Trip Unit ( liT) 
The core screw m u st be adjusted to the v alue of 

pick-up current desired . 

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

6. High Drop-out Instantaneous Unit ( ITH) -
The factory adjustm ent of the position of the plunger 
steel provid es a drop-out ratio of 90% over the nomi­
nal range.  But ,  in the ev ent a considerable amount of 
material is removed from the contacts,  due to re­
p eated operations, b urnishing, etc . ,  the drop-out ratio 
m ay fall below 90%. iJf this occurs , then the  plung er 
steel s hould be t urned d own to compensate. If the 
plunger steel setting i s  changed for the above or any 
other reasons , the following procedure should be used 
to re calibrate the relay. 

Set the core screw at ten turns up fro m its bottom 
position. Adjust the  plunger steel position on the 
plunger until the current v alue at which the plunger 
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TY P E  COM O V E RCU R R E N T  R E LAY------------------------

drops-out is 90% of the maximum rated current. Then 
set the contact gap at 3/4 of a turn down,  and adj ust 
th e core screw for pick-up . Drop-out value will nor­
mally be abov e  90% of this setting. If desire d ,  the 
contact gap and follow may be increased by lowering 
the contact s hield and readjusting the core screw for 
pick-up. 

R E N E W A L  P A R T S  

Repair work can be done most satisfactorily at 
the factory. H owever,  i nterchangeable parts can b e  
furnished to t h e  customers who are equippe d  for 
doing repair work . When ordering part s ,  always giv e ,  
t h e  complete n ameplate d ata. 

TAB L E  1 

T I M E  C U R V E  C A L I B R AT I O N  D A T A - 50 & 60 C Y C L E S  

PERMANENT MAGNET ADJUSTMENT ELECTROMAGNET PL UGS 

TIME CURRENT OPE RATING C URRENT OPERATING 
RELAY DIAL (MULTIPL ES OF TIME (MUL TIPLES OF TIME 

TYPE PO SITION TAP VAL U E) SECONDS TAP VALUE) SECONDS 

COM - 2  6 3 0 . 57 20 0 . 2 2  

COM-5 6 2 3 7 . 80 10 14. 30 

COM-6 6 2 2 . 46 20 1 . 19 

COM-7 6 2 4. 27 20 l. l! l  
COM-8 6 2 1 3 . 35 20 l . Ji l  
COM-9 6 2 8 . 87 20 0 . 6 5  

COM- 1 1  6 2 1 1. 27 20 0. 24 /'::, 

L. For 50 cycle C0- 1 1  relay 20 tim es operating time limit s are 0. 24 + 10%, -5%. 
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TY P E  COM OVE RC U R R E N T  R E LAY 

��� 32. - 1  

�------- - 1�0-32. SC.REW I �-- / PANEL 
� � / SPACER FOR '--' �THIN PA�ELS 

l �-IBSC.RE.W 
(FOR \1-\ICI'(. PANEL USE ----1---11!4---- !#--1ft- �- 18 '=> T ll D) 
. ! '1 0 - '?)�  SC REW 

TERMI NAL AN D N\0\JNT I N <;,- DE:TP\I L5 
N O T E : A L L D I M E N e \ O N S  I N  I N C H E S  

I . L . 4 1 - 1 026 

l DIA. -4- \-IOLE.'S FOR + . 190-3'2. MTCr. SCRE:WSi 

PA-NEL CUTOUT t DRILL i t-I G­F"OR. SEM\-F LIJ51-1 MTG: . 

I ' az. 
PAl-tEL PR\LLI N<i OR C UTOUT PRO;:rECT\ON MTG. 

(rR.O�T V\E.W) 

TERM INAl.. 
NU M9ER 

57-D-7901 

Fig. 22. Outline & Dri ll ing Plan fo r the Type COM Relay in the FT2 1 Case. 
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Westinghouse J . L. 4 1 - 1 02C 

INSTA L LATION • OPERAT ION • MAI N TENANCE 

I N S T R U C T !t O N S  
TY P E  C O M O V E R C U R R ENT R E LAY 

C A  U T  1 0  N B efo re putting relays i nto service, remove 
all blocking which may have been ins erted for the 

purpose of securing the part s during shipment, m ak e  

sure that all moving parts operate freely, inspect the 
contacts to s ee t hat they . are cl ean and c lose prop­
erly . and op erat e  the  relay to check th e s ettings and 
el ectri c al connections. 

A P P L I C A T I O N  

COM relays may be appli ed wherever two in­

stantaneous overcurrent units are required in addition 
to t h e  t ime overcurrent uni t .  For e xample Fig . 20 
sho w s  how the COM-5 (long time) r elay is used for 

motor prote ction ,  with t he C0-5 unit alarming j u st 

above motor full load and tripping at higher overloads 

through the low set instantaneous u nit ; the high s et 

instantaneous unit is s et above locked rotor current 
to provide high  speed tripping of heavy fault s .  Fig. 
2 1  shows how another variation of COM-5 provides 

i mp roved fault protection for a motor by d elaying ITH 
tripping by 5 to 6 cycl es to override the assymetrical 
starting current. 

The r elay with au xiliary time-delay unit is  also 
available  with the IT Unit ( cl apper type)  rather t han 
the ITH (plunger type). The highest range availab l e  

i n  t h e  I T H  design is  16-32 amperes. 

The COM without t he auxiliary time-delay unit 
may also be utilized for di stribution line prote ction, 
with the low s et instant aneous locked-out by the r e­
closing relay ,  and with the high set unit left in s er­
vice to provide high speed c l earing of clos e-in faults.  

See Fig. 1 4  for the co nnections of this application.  

C O N T E N T S  

T hi s  instruct ion l eaflet appli es to the fo llowing 
. types of relay s :  

Type COM- 2 Short Time Relay 

COM- 5 Long Time R elay 

COM- 6 Definite Minimum Time Relay 
COM- 7 Moderately I nverse Time Relay 
COM- 8 Inverse Time Relay 
coM.: 9 Very I nverse Time Relay 

COM- 1 1  Extremely Inverse Time Relay 

Each of these i s  available with or without a 5-6 

* cycl e (85 to 100 millisecond) t ime-del ay unit. 

C O N S T R U C T I O N  A N D  O P E R A T I O N  

The type COM relay s  consist of a time-overcur­

rent unit (CO), two indicating contactor switches 

( ICS), a indicating instant aneous trip unit ( liT) and 
a high drop out instantaneous unit ( ITH). The princi­
pal com ponent parts of the relay ar e  shown in Figures 
1-6. 

E l e c tromog n et 

The electromagnets for the type s  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 l amin­

at ed structure that produc e s  a flux which divides 
and returns through the outer legs. A shading coil 
causes t he flu x  through the l eft l eg to lag the main 
pol e flu x .  The out-of-phase fluxes thus produced in 
t h e  air g ap c ause a contact closing torque. 

The electromagnets for the type s  COM-2 and 
COM- 1 1  . relays have a m ain coi l consisting of a 
tapped primary w inding and a secondary winding. 
Two identical c oils on the outer legs of the lamin­
ation structure are c onnected to the m ain coil s ec­
ondary in a manner so t hat t h e  combination of ·au t h e  
flu x es prod uced b y  the elect romagnet result in  out­
of-phase fluxes in the air gap. The out-of-phase air 
gap flu x es produced cause a contact closing torque. 

A II possihle contingencies which m ay arise during installation, operation, or maintenance, and all 
details and variations of this equipmen t  do. not purport to be covered by these instructions. If further 
it!(ormation is desired by purchaser regarding h is particular installation, operation or maintenance of 
his eq uipment, the local Westinghouse Electric Corporation representative should be contacted. 

S U P E RSEDES I . L .  4 1 - 1 0 2 B  
* D en otes changes from superseded i ssue.  E F F ECTI V E  MAY 1 968 www . 
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TY P E COM O V E R CU R R E N T R E LAY ______________________________________________ ___ 

Fig. 1. Time O vercurrent Unit (Front View). 1-Tap B lock. 2-Time Dial. 3-Control Spring A ssembly. 4-Disc. 5-Statlonary 

Contact A ssembly. 6-Magnet/c Plugs. 7-Permanent M agnet. 

' 
Fig. 2. "E" Type Electromagnet. 1 -Magnetic P l ugs. Fig. 3. Indicating Instantaneous Trip Unit (liT). 

2- Tap B lock. 3- Tap Screw. 
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T Y P E  COM O V E R CU R R E N T  R ELAY ______ ..:... ________________ J ._L_. 4_1_-1_o2_c 

) 

Fig. 4. High Drop-Out lnstantan@Ous Trip Unit (ITH). Fig. 5. Plunger Assembly for ITH Unit. 

Fig. 6. Indicating Contactor Switch (ICS). 
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TYP E COM O V E RCU R R E N T  R E L AY ------------------------
I n d i c a t i n g  C o n tactor S w i t c h  U n i t  ( I C S) 

The d-e indicating contactor switch is a sm all 

clapper type devic e. A magnetic armature, to which 

leaf-spring mounted contacts ar e attached, is attracted 

to the magnetic core upon energiza:tion of the switch. 

When the switch closes the moving contacts bridge 

two stationary contact s,  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. 

I n d i ca t i ng I n st a n t a n e o u s  T r i p  U n i t  ( l i T }  

The instantaneous trip unit is a small a-c oper­

ated clapper type device. A magnetic armatw:e, to 

which leaf-spring mounted cont acts 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 core 

screw. 

H ig h  D rop-Out I n s t a n t a neo u s  T r i p  U n i t  ( I T H) 

The high drop-out instantaneous trip unit is a 
small solenoid type device (Fig. 4). A plunger as­

sembly (Fig. p) 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 locked in place by a nut , and 

a silver disc which rests on a helical compression 

spring at the lower end of the plunger. '!'he guide rod 

is fastened to the stationary core which in turn is 

held in plac e by the insulating plate on which the 

stationary contacts are mounted. The stationary core 

consists of two steel sections separated by a non­

magnetic ring . T his non-magnetic ring provides an 

air gap in which the plunger steel floats. When the 

coil is energized, the plunger assembly moves upward 

carry'i.ng 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 

4 

move w hile the contact disc remains stationary. Thus , 

a-c vibrations of the plunger as sembly are prevented 

from causing contact chattering. A Micarta disc which 

act s as a shield for the contact plate, screws on the 

bottom of the guide rod and is lock ed in position by 

a small  nut. The adj ustable core screw in the top of 

the frame provides the principal means for adj usting 

the current operating values .  

The ITH unit i s  a current operated device which 

will pick-up within the range stamped on the side of 

the frame and drop-out at 90% of the pick-up current 

value.  :The position of the core screw determines t h e  

pick-up value for a particular contact gap. The 90% 

drop-out ratio is accompli shed through the right com­

bination of plunger steel setting, electrical pull and 

spring strength. 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. 

A u x i l i ary T i m e - D e l ay U n i t  ( T )  - Where U s e d  

This slugged telephone type unit, in conjunction 

with a tapped resistor, provides a 5-6 cycle delay on 

pickup. The resistor in the rear of the relay is tappe d  

for u s e  with 2 4 ,  48, 1 25 or 250 volt d-e supply, a s  

shown in t h e  internal schematics o f  Figs. 1 7  and 18.  

C H A R A CT E R !  S T I C S  

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

R an g e  

. 5 - 2. 5 0. 5 0 . 6  

2 - 6 2 2. 5 
4 - 1 2  4 5 

T a p s  

0 . 8  1 . 0  

3 3 . 5  

6 7 

1 . 5  

4 
8 

2.0 2 . 5  

5 6 

10 12 

The time vs. current characteristics are shown 

in Figs. 7 to 1 3. These characteristics give the con­

tact closing time for the various time dial setting s 

when the indicated multiples of t ap value current are 

applied to the relay. 

I T H  U n i t  

The unit has a 2 t o  1 range o f  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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T Y P E  COM O V E RCU R R  E N T R EL AY I .L. 41 -102 C  
--------------------------------------------------�--------

E NERGY REQUIREMENTS 

T Y P E  COM-2 R E L AY 

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 5 8  4.8 3 9 . 6  256 790 

0. 6 0 . 96 28 57 4.9 39.8 270 85 1 

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  5 4 . 4  435 1740 

2.0 2 . 24 28 36 7.2 65.4 580 2280 

2.5 2.50 28 29 7.9 73.6 700 2850 

2.0 3 . 1  1 10 59 5.04 38.7 262 800 

2.5 4.0 110 55 5. 13 39.8 280 920 

3.0 4. 4 1 10 51 5.37 42. 8 3 1 2  1008 

2/6 3.5 4.8 1 10 47 5.53 42.8 329 1 120 

4.0 5 . 2  1 10 45 5.72 46.0 360 1216 

5.0 5 . 6  110 41 5.90 50.3 420 1500 

6.0 6.0 1 10 37 6.54 54. 9 474 1800 

4.0 7.3 230 65 4.92 3 9 . 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 

4/1 2  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 1 1. 2  230 37 6.6 55.5 470 1720 

12.0 12.0 230 34 7.00 62.3 528 2064 

• Thermal cafacities for short times other than one second may be calculated on the basis of time be ing inversely proportional to the square of t e current. 
cf> Degrees current lags voltage at tap value current. 

* *  Voltages taken with Rectox type voltmeter. 
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TY P E COM O V E R CU R R E N T R E L AY ______________________________________________ ___ 

E N E RG Y  R EQU I R EM E N T S  

COM-5 L O N G  T I M E  AN D COM-6 D E F I N I T E  MI NIMUM T I M E  R EL AY S  

AMPERE 

RANGE TAP 

(0.5 
(0.6 
(0.8 

0.5/2.5 (1.0 

2/6 

4/12 

( 1. 5  
(2.0 
(2.5 

(2 
(2.5 
(3 
(3.5 
(4 
(5 
(6 

(4 
(5 
(6 
(7 
(8 
(10 
(12 

CONTIN UOUS 

RATING 

(AMPERES) 

2 
2.2 
2.5 
2.8 
3.4 
4.0 
4.4 

8 
8. 8 

9.7 
10.4 
11.2 
12.5 
13.7 

16 
18.8 
19.3 
20.8 
22.5 
25 
28 

ONE SECOND 

RATING* 

(AMPERES) 

56 
56 
56 
56 
56 
56 
56 

230 
230 

230 
230 

230 
230 
230 

460 
460 
460 
460 
460 
460 
460 

POWER AT 

FACTOR TAP VALUE 

ANGLE ¢ CURRENT 

69 3.92 
68 3.96 67 3.96 
66 4.07 
62 4.19 
60 4.30 

58 4.37 

67 
66 

64 
63 
62 
59 

57 

65 
63 
61 
59 
56 
53 
47 

3.88 
3.87 

3.93 
4.09 
4.08 
4.20 

4.38 

4.00 
4 . 15 
4.32 
4.27 
4.40 
4.60 
4.92 

VOLT AMPERES• • 

AT 3 TIMES 

TAP VALUE 

CURRENT 

20.6 
20.7 
21 
2 1 .4 
23.2 
24.9 
26.2 

21 
21.6 

22.1 
23. 1  
23.5 
24.8 
26.5 

22.4 
23.7 

25.3 
26.4 
27.8 
30. 1 
35.6 

AT 10 TIMES 

TAP VALUE 

CURRENT 

103 
106 
114 
122 
147 
168 
180 

110 
1 18 

126 
136 
144 
162 
183 

126 
143 
162 
183 
204 
247 
288 

AT 20 TIMES 

TAP VALUE 

CURRENT 

270 
288 
325 
360 
462 
548 
630 

308 
342 

381 
4 17 

448 
540 

624 

376 
450 
53 1 
6 1 1  

699 
880 

1056 

COM-7 MOD E RATE L Y  I N V E R S E  T I ME R E L AY 

CONTINUOUS ONE SECOND 

RATING RATING• AMPERE 

RANGE TAP (AMPERES) (AMPERES) 

(0.5 
(0.6 
(0.8 0.5/2. 5 ( 1. 0 
(1.5 
(2.0 
(2.5 

2/6 

4/12 

(2 
(2.5 
(3 
(3.5 
(4 
(5 

(6 

(4 
(5 

(6 
(7 

(8 
(10 
( 1 2  

2 
2. 2 

2.5 2.8 
3.4 
4.0 
4.4 

8 
8.8 
9.7 

10.4 
1 1.2 
12.5 
13.7 

16 
18.8 
19.3 
20.8 
22.5 
25 28 

56 
56 
56 56 56 
56 
56 

230 
230 
230 
230 
230 
230 

230 

460 
460 

460 
460 

460 
460 
460 

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 

68 
67 
66 64 
6 1  
58 
56 

66 
63 
63 
62 
61 
59 

58 

64 
61 
60 
58 
55 
51 

46 

3.88 
3.93 

3.93 4.00 
4.08 
4.24 
4.38 

4.06 
4.07 
4 . 14 
4.34 
4.34 
4.40 

4.62 

4.24 
4.30 

4.62 
4.69 
4.80 
5.20 
5.40 

20.7 
20.9 

2 1 . 1  21.6 
22.9 
24.8 
25.9 

21.3 
21.8 
22.5 
23.4 
23.8 
25.2 

27 

22.8 
24.2 

25.9 
27.3 

29.8 
33 

37.5 

103 
107 

114 
122 

148 
174 

185 

1 1 1  
120 
129 
141 

149 
163 

183 

129 
149 

168 
187 

211 
260 
308 

278 
288 
320 356 
459 
552 
640 

306 
342 
366 
4 1 3  
448 
530 

624 

392 
460 

540 
626 

688 
860 

1032 

* Thermal capacities for short times other than one s econd may be calculated on the basis of time being inverse ly proportional to the 
s quare of the c urrent, 

4> Degrees current lags voltage at tap value current. 

•• Voltages taken with R ectox type voltmeter. 
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TY P E  COM OVER C U R  REN T R EL Ay -----------------------' · L_._4_1 ·_t o_2_c 

( 

E N ERGY R EQUI R EMENTS 

C OM-8 INVERSE TIME AN D COM-9 V ERY I NV E R S E  T I ME R EL AY S  

VOLT A'v!PEREs• •  

CONI'INUOUS 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 

0.5/2.5 

2/6 

4/12 

(0.5 
(0.6 
(0.8 
(1.0 
(1.5 

(2.0 
(2.5 

(2 
(2:5 
(3 
(3 .5 
(4 
(5 
(6 

(4 
(5 
(6 
(7 
(8 
(10 
(12 

2 
2.2 
2.5" 

2.8 
3 .4 
4.0 
4 .4 

8 
8.8 
9.7 

10.4 
1 1.2 
12.5 
13.7 

16 

18.8 
19.3 

20.8 
22.5 
25 
28 

56 
56 
56 

56 
56 
56 
56 

230 
230 
230 
230 
230 

230 
230 

460 
460 
460 
460 
460 
460 
460 

72 
71 
69 
67 
62 

57 
53 

70 66 64 
62 
60 

58 
56 

68 
63 
60 
57 
54 
4 8  
4 5  

2.38 
2.38 
2.40 
2.42 
2.51 

2.65 
2.74 

2.38 
2.40 
2.42 
2.48 
2.53 

2.64 
2.75 

2.38 

2.46 
2.54 
2.62 
2.73 
3.00 
3.46 

TY P E  COM- 1 1 R E LAY 

21 
21 
21.1  
21.2 
22 

23.5 
24.8 

21 

2 1. 1  

2 1 .5 
" 22 

22.7 

24 
25.2 

2U 
21.8 
22.6 
23.6 
24.8 
27.8 
31.4 

132 
134 
142 
150 
170 

200 
228 

136 

142 
149 
157 
164 

180 
198 

146 
158 
172 
190 
207 
248 
292 

VOLT AMPERESu 

350 

365 
400 
440 
530 

675 
800 

360 
395 
430 
470 
500 
580 
660 

420 

480 
550 
620 
700 

850 
1020 

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 

0.5/2.5 

2/6 

4/12 

0.5 
0.6 
0.8 
1.0 
1 .5 
2.0 
2.5 

2.0 
2 5  
3.0 
3.5 
4 .0 
5 .0 
6.0 

4.0 
5.0 
6.0 
7.0 
8.0 

10.0 
12.0 

1.7 
1.9 
2.2 
3.5 
3.0 
3.5 
3.8 

7.0 
7.8 
8.3 
9.0 

10.0 
11.0 
12.0 

14 
16 
17 
18 
20 
22 
26 

56 
56 
56 
56 
56 
56 
56 

230 
230 
230 
230 
230 
230 
230 

460 
460 
460 
460 
460 
460 
460 

36 
34 
30 
27 
22 
17 
16 

32 
30 
27 
24 
23 
20 
20 

29 
25 
22 
20 
18 
17 
16 

0.72 
0.75 
0.81 
0.89 

l .l3 
1 .30 
1.48 

0.73 
0.78 
0.83 
0.88 
0.96 
1.07 
1.23 

0.79 
0.89 
1.02 
1.10 
1 . 23 
1.32 
1.8 

6.54 
6.80 
7.46 
8.30 

10.04 
1 1 .95 
13.95 

6.30 
7.00 
7.74 
8.20 
9.12 
9.80 

1 1 .34 

7.08 
8.00 
9 . 1 8  

10.00 
1 1 . 1  
14.9 
16.3 

71.8 
75.0 
84.0 
93 . 1  

1 15.5 
136.3 
160.0 

74.0 
78.5 
84.0 
89.0 

102.0 
109.0 
129.0 

78.4 
90.0 

101.4 
1 10.0 
124.8 
131.6 
180.0 

250 
267 
298 
330 
4 1 1  
502 
610 

264 
285 
309 
340 
372 
430 
504 

296 
340 
378 

454 
480 
600 
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. . 

J '" cp Degrees current lags voltage at tap value current. 

\�, l k h R l '-:.·� ** Vo tages ta en wit ecto-r. tyoe vo tmeter. 
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T Y P E COM O V E R C U RR EN T R EL AY 
______________________________________________ _ 

8 

(/) � CD 
LU ....I 0 >-0 

CURVE 1U8244 7o���++���+U����mm�· ��mn������� 
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TYPE C0-2 I f : � I · ' ' 
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MU L T I PL ES O F  TAP VALU E CUR R EN T  

Fig. 7. Typical Time Curves o f  the Type COM-2 Relay. \. 
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CU RVE lU82ll5 

TYP I CAL T I ME CURVES 
TYPE C0- 5  

OVER CURREN T RELAY 
fS 0- 60 CYCLES 

T I ME D I AL SETT I NG . 

t ill 

6 7 8 9 10 
MU LT I P L ES O F  TAP VALU E CU R R EN T  

Fig. B .  Typical Time Curves of the Type COM-5 Relay. 
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T Y P E COM O V � RC U R REN T RELAY ________
______________________________________ _ 
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Fig. 9 • .  Typical Time Curves of the Type COM-6 Relay. 
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Fig. JO.  Typical Time Curves ol the Type COM·1 Relay. 
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TY PE COM OVERCURRENT RELAY ____________________________________ � 
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Fig. 1 1. Typical Time Curves o l  the Type COM-8 Relay. 
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TYPE COM OVERCURRENT RELAY ____________________________________ ,_. L_. 4_1_- 1 o  __ 2 c  
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TYP I CAL T I M£ CUR V E S  
TYPE C0-9 
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Fig. 12. Typical Time Curves of the Type COM-9 R el ay. 
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TY PE COM OVERCURRENT RELAY ____________________________________ ___ 
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Fig. 13. Typical Time Curves of the Typ• COM- l l  Relay. 
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I TY P E  COM OVERCURR EN T REL AY ----------------------1 -_L_. 4_1_-l_02_C 

will be great er than 90% and it may be desirable to 

lower the contact shield to increase the contact gap 

and follow. 'The range may b e  increased by lowering 

the plunger after the core screw has been set at its 

maximum rated position.  If the plunger is  lowered to 

increase t he 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 b urden 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 valu e .
· 

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 

T r i p  C i r c u i t  

The main contacts will safely close 3 0  amp eres 

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

cating contactor switch will safely carry this current 

long enough to trip a c ircuit breaker. 

The liT and ITH contacts will safely close 30 

amp eres at 250 volts d-e, and will carry this current 

long enough to trip a breaker. 

The indicating contactor switch has two tap s 

provide a pic;:kup setting of 0 . 2  or 2 amperes. To 

change taps requires connecting the lead located in 

front of the tap block to the desired setting by means 

of a screw connection. 

T ri p  C i r c u i t  C on s tant s 

Contactor Switch -

0. 2 ampere tap - 6 . 5  ohms d-e resistance 

2. 0 amp ere tap - 0. 15 ohms d-e resistance 

S E T T I N G S  

C O  U n i t  

The overcurrent unit settings can b e  defined 

either by tap setting and time dial position or by tap 

setting and a specific time of op eration at some cur­

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 operatio n ,  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 screw on the terminal plate above 

the time dial makes connections to various turns on 

the operating coil. By placing this screw in the vari­

ous terminal' plate holes,  the relay will respond to 

multiples of tap value currents in accordance with 

the various typical time-current curves. 

C a u t i o n  

Since the t ap block connector screw carries oper­

ating current, be sure t hat the screw is t urned t ight. 

In order to avoid opening the c urrent 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. 

I n s t a n t a n e o u s  R e e l o s i n g  

The factory adj ustment o f  the C O  unit contact 

provides a contact follo w .  Where instantaneous cir­

c uit breaker reclosing will be initiated upon the 

closure of the CO contact, this contact follow must 

be eliminated by loosening t h e  stationary contact 

mounting screw, removing the c ontact plate and then 

replacing the plate with the bent end resting against 

the contact spring. With this change and the cont act 

mounting screw tightened, the stationary contact will 

rest solidly against its backstop. 

I n d i c at i ng C o n tactor  S w i t c h  ( I C S )  

No setting is required o n  t h e  ICS unit exc ept the 

selection of the 0 . 2  or 2. 0 amp ere 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 rel ay energizes a 

125 or 250 volt d-e type WL rel ay switch , or equiva­

lent , use the 0 . 2  ampere tap; for 48 volt d-e applica­

tions s et in 2 tap and use Type WL relay coil 

Stt304C209G0 1 or equivalent. 

I n d i ca t i n g  I n s t a n t a n e o u s  T r i p ( l i T) 

The core screw must be adj usted to the value of 
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TYP E COM O V E R CU R R EN T R E LAY ________________________________________________ _ 

1 6  

STAT ION BUS 

--+-.--------------------------------- 2 --+-��------------------------------ 3 
ITH c o  I I T  

P H . I  

GRD. 

DEVICE NUMBER C H A R T  

5 1 - OVERCURRENT RELAY - T YPE C OllA 
CO - LONG - · � E  OVERCURRENT UNIT 

! I T - INDIC A T I N G  i N STANTANEOUS UNIT 
:TH - LOW SET INSTANTANEOUS U N I T  
I CS / L  � 
I C S / T  r IND ICATING CONTACTOR S W I TCH 

5 2 - CiRCUIT B R E A K E R  
a - BRE A K E R  A U X I L I A R Y  CONTACT 
Tc - B R E A K E R  TRIP COIL 

01 - BR E A K E R  CONTROL SWITCH 

MOTOR PROTE'C T ION 

-�-----S�T�A�T�I.�O�N�B�U�S-------------------- I --��------------------------------- 2 --��------------------------------ 3 

� 
F E E D E R  

I T H  co liT 
PH. I 

PH.3 

GRD. 

DEVICE NUMBER CHART 

5 1 - OVERCURRENT R E L A Y - TYPE C O M  
CO - TiME OVERCURRENT UNIT 
liT- INDICATING INSTANTANEOUS UNIT 
ITH-LOW SET INSTANTANEOUS UNIT 

lCS/ L}INDICATING CONTACTOR SWITCH 
ICS / T 

52 - CiRCUIT BREAKER 
o-- BREAKER AUXILIARY CONTACT 
TC - B R E A K E R  T RIP COIL ���!}RECLOSING R E L AY LOCKOUT CONTACTS 

DISTRIBUTION F E E DER P ROTECT I ON 

PHASE I PHASE 3 ,-----� � 
D. C. TRIP B U S  

P O S-�-�----------�--------------

z'on. - 1 2 5  v.D.c. 
s oon.- 250 v.D.c. 

51  51 T '5 

f1. L 

PHASE I 

ALARM 
OR 

INDICATION 

Pes�.--�--�------�--·--

�" NE G .----<._ _____________ _ 

5 1  7 

liT 

PH. 2,3 S GRO. 
CONNECTIONS 

SAME A S  
P H A S E  I 

4070261 

* Fis. 1 4. External Schematic of COM R e lays without A ux iliary Time-Delay Unit. 
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T Y P E  COM O V E R C U R R E N T  R ELAY ______________________ 1_. L_._4_1 -_1 o_2 c  

STATION BUS 

--��---------------------------- 2 --��---------------------------- 3 
ITH CO IIT 

GROUND RELAY 

PH. I 

GRD. 

DEVICE NUioiBER CHART 

!1 1 - 0VERCURRENT RELAY-TYPE CON 
Co- LONG TlloiE OVER CURRENT UNIT 

IIT· INDICATING INSTANTANEOUS UNIT 

ITH- LOW SET INSTANTANEOUS UNIT �����} INDICATING CONTACTOR SWITCH 

T- AUX. TlloiE -DELAY UNIT 

!12- C I RCUIT BREAKER 
a- BREAKER AUXILIARY CONTACT 

TC- BREAKER TRIP COIL 

IDI - BREAKER CONTROL SWITCH 

PHASE I 

PH.2.3 a GRD. 

CONNECTIONS 

SAME AS 

PHASE I 

290B741 

Fig. 1 5. External Schematic of COM Relays with A ux iliary 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 t he liT unit. 

I T H  U n it 
The unit , prior to shipment is adj usted for mini· 

mu m 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 higher drop-out ratio is desired. 

Connect the coil of the unit in series with an ammeter 

and adjustable load. Apply the desired pick-up cur­

rent, then adj ust 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 over the nominal range or for pick­

up values above the 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 j ust 

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 t he 

contact gap should not be made less than 0. 1 3  of an 

inch.  The contact gap may be determined by turning 

up the cont act shield from the setting position until 

the contacts j ust close. One turn of the shield is 

equal to . 0 1 8  of an inch contact gap. 

T a p p e d  R e s i s t o r  ( W he n  U s e d )  

The relay i s  shipped wit h the resistor tapped for 

1 25 volt d-e service. See F'ig. 17 or 18 for the proper 
positions for other d-e r at ings_  When v i ew e d  from the 

rear of t h e  r el ay t h e  red dot on terminal 1 of the re­

sistor is on the e xtre me left. 

I N S T A L L A T I O N  

The relays should be mounted on switchboard 

panels or their equivalent in a location free from 

dirt, mositure, exc essive 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 F'T 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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183A989 

Fig. 1 6. Internal Schematic of the Type COM Relay, without 

Aux i liary Time-Delay Unit, in FT21 Case. (For 

S#2898355A - Series of COM-5 Relays). 

minals by m eans of screws for steel panel mounting 

or to the terminal stud furnished with the relay for 

thick panel mounting. The terminal stud may b e  

easily removed or inserted b y  locking two nuts o n  

the stud and then turning t h e  proper nut with a 

wrench. 

For detail information on the FT case refer to 

I .L.  4 1-076. 

A D J U S TM E N T S  A N D M A I N T E N A N C E  

The proper adjustments to insure correct opera­

tion of this relay have been made at the factory. 

Upon receipt of the relay no customer adj ustment s ,  

other than those covered under "SETTINGS" should 

be required. 

For relays which include an indicating instanta­

neous trip unit (liT) . the j unction of the induction 

and indicating instantaneous trip coils is brought out 

to switch j aw #3. 'With this arrangement the overcur­

rent units can be tested separately. 

A c c e pt a n c e  C h e ck 

The following check is recommended to insure 

that th e r elay is in proper working order: 

!. Contact 

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

1 8  

184A036 

Fig. 1 7. Internal Schematic o f  the Type COM Relay with 

Auxiliary Time-Delay Unit and ITH Unit, in FT21 

Case. (For S#2898456A - Series of COM-5 Relays). 

contacts until they deflect the stationary con­

tact to a position where the stationary contact 

is resting against its b ackstop. The index 

mark located on the movement frame should 

coincide with the "0" mark on the t ime dial. 

For double trip relays, the follow on the sta­

tionary contacts s hould be approximately 

1/64". 

b) For relays indentified with a "T", located at 

lower left of stationary contact block, t he 
index mark on the movement frame will coin­

cide with the "0" mark on the time dial when 

the stationary contact has moved t hrough 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 "0" mark by approxi­

matelY . 0 20 " .  The placement of the various
' 

time d ial positions in line with the index 

mark will give operating times as s hown on 

the respective time-c urrent curves .  For 

double trip relays , the follow on the station­

ary contacts should be approximately 1/3 2" .  

2. Minimum Trip Current - Set· t he time dial to 

position 6. Using lowest tap setting, alternat e ly 

apply tap value current plus 3% and tap value current 

minus 3%. !!'he 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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184A276 

Fig. 18. Internal Schematic of the Type COM Re lay, with 

A uxiliary Time-Delay Unit ancl IT Unit, in FT2 1 

Case. (For S1t289B5 1 1 A - Series of COM-5 Relays). 

3. Time Curve - Table I shows the time curve 
calibration points for the various types of relays. 
With the time dial set t o  the indicated position and 
on the lowest top setting, apply the currents s peci­
fied by Table I, ( e. g .  for the COM-2, 3 and 20 times 
tap value c urrent) and measure the operating time of 
the relay. The operating times s hould equal those of 
Table I plus or minus 5 percent. 

For type COM- 1 1  relay only, t he 1. 30 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 b ecause 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 Instantaneou s  Trip Unit ( IIT) -

The core screw which is adj ustable from the top of 
th e trip unit determines t he pickup value . The trip 
unit has a nominal ratio of adj ustment of 1 to 4 and 
an accuracy within the limits of 10%. 

The making of the contacts and target indication 

CON RELAY (FRO/lilT VIEW) t TIMER 5TOP5 WHE:N AUlC. 
RELAY COHTACTS Ol'fN 

� TIM(It STARTS WH£N 
S'.IIITCH •s • CLOS[S t/J USf DU"EO COJ•£CTIOit IUTUt OF SOLID O•£ f()" O.s-Z.S 
ANPU£ lAIII( CO!If..S ""' CCIM-ot 
.ELAU. 

TO TI .. ER STO� t 

184A023 

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 b ridging moving contact should 
touch both stationary contacts simultaneously. 

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

5. Indicating C ontactor Switch (ICS) - Close 
the main relay contacts and pass s ufficient d-e cm:­
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 s etting being used. The 
operation indicator target should drop freelY. 

The contact gap should be approximately .047" 
between the bridging moving contact and the adj ust­
abl e stationary contact s .  The bridging moving con­
tact should touch both station ary 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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184A622 
Fig. 20. 5etting Example for Motor Protection Using 

S1t289B355A - R elays � A uxiliary Time­

Delay Unit. 

The contact gap should not be less than . 0 1 3  of 
an inch. Contact g ap is determined as described 
under settings. 

7. Auxiliary Time-Delay Unit ( T) - For 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 tcip right-hand corner of the re­
lay . The T unit should operate.  

R o u t i n e  M a i nt e n a n c e  

All relays should b e  inspected and checked 
periodically to assure proper operation . Generally a 
visual inspection should call attention to any notice­
able chang es. A minimum suggested c heck on the 
relay system is to close the contacts manually to 
as sure that the breaker trips and the target drops. 
Then releas e 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 c urrent at an expected op erating point 
for the particular application. For the 0.5  amp ere 

20 

., ... ..J 0 >-0 � 
... :IE ;:: 
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R/ING -£��x;,.tii"'f:Jr!'���� l �r-----��--�-+-------�-�-��---� 
0 !! 10 15 

CURRENT IN PER UNIT OF RATED 

20 

184A609 
Fig. 2 1 .  Setting Example for Motor Protection Using 

S1t289B456A - or S1t289BS1 1 A  - Relays with 

Auxiliary Time-Delay Unit. 

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

All contacts should be periodically cleaned. A 
cont act burnisher # 1 8 2A836HO 1 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. 

. C A L I B R A T I O N  

Use the following procedure for calibrating the 
relay if the relay has been taken apart for repairs or 
the adj ustments disturbed. This procedure should not 
be us ed until it is apparent that the relay is not in 
proper working order. (See "Acceptance Check") 

CO U n it 

1. Contact 

a) By turning the time dial. move the moving 
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contacts u ntil they d eflect the stationary con­
tact to a position where the statio nary contact 
is resting against its b ackstop. The index 
mark located on the movement frame should 
coincide with the "0 " 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 "0" mark on the time dial when 
the stationary contact has moved through 
app roximately one-half of its normal deflec­
tion. Therefore, with the stationary contact 
resting against t he b ackstop , the index mark 
is offset to the right of the "0" mark by ap­
proximately . 0 20 " .  

2 .  Minimum Trip Current - The adj ustment of 
the spring tens ion in s etting the minimum trip current 
value of the rel ay  is most c onveniently made with 
the damping magnet removed. 

With the tir'ne dial s et on "0' ', wind up the spiral 
spring by means of the spring adj uster until approxi­
mately 6-3/4 convolutions show. 

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

Adj ust t he control spring t ension s o  that the 
mov ing contact will leave the backstop at tap value 
current + 1.0% and will return to the backstop at tap 
value current - 1. 0%. 

3. Time Curve C alibration - Install the per­
manent magnet. 

Apply the indicated c urrent per Table I for per­
manent magnet adjustment ( e . g .  COM-8, 2 times tap 
value) and measure the operating fime. Adjust the 
permanent magnet keeper until t he operating time 
corresponds to the value of Table I .  

For Type COM- 1 1  Relay only, the 1 .  3 .times tap 
value op erating time from the number 6 time dial 
position is 54;9 ± 5% s econds. It is important that 
the 1 . 30 time s tap v alue current be m aintained ac­
curately. The maintaining of this current accurately 
is neces sary because of the steepness of the slope 
of the time-current characteristic ( Figure 13) .  1A 1 %  
variation i n  the 1 .  3 0  times tap value curr ent (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 adj ustment 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 ind!cated current per Table I for· the 
electromagnet plug adj ustment (e .g. COM-8, 20 times 
tap value) and measure the operating time. Adj ust 
the proper plug until the operating time corresponds 
to the value in Table I .  ( Withdrawing the left hand 
plug . front view, increases the operating time and 
withdrawing the right hand plug, front view, decreases 
the time. )  In adj usting the plugs,  one plug should be 
screwed in completely and t he 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 ,  readju st the permanent magnet and then 
recheck the electromagnet plug adjustment. 

4. Indicating Contactor Switch ( ICS) - Close 
the main relay contacts and pass s ufficient d-e cur­
rent through the trip circuit to close the contacts of 
the ICS. This v alue of current should be not great er 
than the particular ICS t ap setting being used . The 
op erating indicator target should drop freely . 

5. Indicating Instantaneous Trip Unit (liT) 

The core screw must b e  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 liT 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, b urnishing, etc. ,  the drop-out ratio 
may fall below 90%. 11f this occurs, then the plunger . 
steel should be turned d own to compensate. If the 
plunger steel setting is changed for the above or any 
other reasons , the following procedure should be used 
to re calibrate the relay. 

Set the core screw at ten turns up from its bottom 
position. Adjust t he plunger steel position on the 
plunger until the current value at which the plunger 
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TY P E COM O V E R C U R R E N T R E LAY ____________________________ �-----------------

drops-out is  90% of the maximum rated current . .  Then 
s et the contact gap at 3/4 of a turn down , and adjust 
the core screw for pick-up . Drop-out value wil l  nor­
mally b e  above 90% of this setting .  If desired, the 

contact g ap and follow may b e  i ncreased b y  lowering 
the contact s hi eld and readjusting the core s crew for 
pick-up. 

R E N E W A L  P A R T S  

Repair work can b e  done most s atisfactorily at 
the factory. However, interchangeab l e  parts c an b e  
furnished t o  the custom ers who are equippe d  for 
doing repair work . When ordering p arts, always giv e ,  
the complete n ameplate d ata. 

TAB L E  1 

T IM E  C U R V E  C A L I B R AT I O N  D A TA - SO & 60 C Y C L E S  

PERMANENT MAGNET ADJUSTMENT ELECTROMAGNET PLUGS 

TIME CURRENT OPERATING CURRENT OPERATING 
RELAY DIAL ( MULTIPLES OF TIME (MULTIPLES OF TIME 
TYPE PO SITION TAP VALUE) SECONDS TAP VALUE) SECONDS 

COM-2 6 3 0 . 57 20 o ; 2 2  

COM-5 6 2 37.80 10 14;30 

COM-6 6 2 2 .46 20 1 . 19 

COM-7 6 2 4. 27 20 l . H 
COM-8 6 2 1 3 . 3 5  20 1 . :1! 1  

COM-9 6 2 8 . 87 20 0 .65  

COM- 1 1  6 2 1 1. 27 20 0 , 24 6 

.6 For 50 cycle C0- 1 1  relay 20 times operating time limits are 0. 24 + 10%, ,-5%. 
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l' t-- . 563 
I ( 14 . 30) � 5.55 3 ...J 

1 . 5 9 4 -+1 t"' 6 .063--j i U 4 1 . 30)  I 
(40. 4 9  i I � 1 54.00) I I  2 .78 1 � 

. 2 5 0 DIA. 4 H O L E S  FOR 
( 6 . 3 5 ) . 1 90 -32 MTG. SCREWS 

'-
1 

f 

---y---�nl--u' l  ( 7�. 64 ) ):m·' .... 
5.2 19 I I 9 063 I { 1 32 .56) i I 

I ' (23,0. 188 ) ' 

� ·w- l ·-r- -t 
1 0 . 4 38 'I I i  I 4 . 531. I l I 4 . 844 

( 2 65. 13)  ' ( J j5 ,�Q )  I ( 123.04 ) . 
I , t ' I l ' I / t L!.J I ,  /-B- I q t I { �3.188 : 1 : 1 1 3 ·1�) R. � ·  � 2.938 

( 8 0 . 9 8 }  �· �� ' f..- 5.875 -l { 74 . 6 3 ) 6 .375 �'I ( 14 9.2 3) ( !6 1 '93} PAN E L  L O C AT I O N  
S E M I - F L U S H  MTG . . PAN E L  C U TO U T  8 DR I LL I N G  
P R OJ E C T I O N  M iG .  F O R  S E M ! - F L U S H  MTG . 

DIMEN SIONS IN INCHES \ ==o = ) DIM E N SIONS IN M M  C � 
LARGE I NTERNAL . - 1'  \ , 

TOOT H WASH� 1 . 3 44 2 .6 88 =  563 ��EXTERt�A L T �- . � . 

SMAL L { 3 4 1 4 } {68.2 8 )  5t (14 30 } DIA. 2 HOLES 
- -

· EXTERNAL ' 5.375 . 
.., TOOTHED � � (136. 53) i 

WASHERS -f -x:: --..! � . 250 + .0 16 ( .39 7 )  
I I (6 3 5 ) - 0 I 

1 . 3 4 4  b:l.031 -t:I.031 � 1.031 � 1.0 3 I -.....1 .375 
PANEL /

SPACERS FOR (3 4.1 4 )  �26. 1 9 )  (26. 1 9 )  '(26. 19 ) (26. 19 } 1 (9.5 3 )  R. 
THIN PANELS _j__ i ' 

5/16- 18  SCR E W  594 � 
(FO R  THICK PANELS ( lS  0 9) . 

USE 5116- 18 STUDS) --i-
INTERNAL -EXTERNAL I 
TOOTHED WASHERS 1.8 1 3 

. 1 9 0 -32 SCREW (46.05} 
FOR T HICK PANELS I 
USE . 190-32 STUDS r t �- -------- . 

-�- � ! &Z I I - r�·3.'�) i J.03 1 -r-L031 --� . .  o3t -r: 1 .031 
CUTOUT 1(26 . 1 9 )  {26. 19)  (26 . !9) (26 . 19)  

PANEL DRILLING O R  CUTOUT FOR 
PROJECTION MTG. (FRONT VIEW ) 

Fig. 22. Outline 8 Drilling Plan fo r the Type COM Relay in the FT21 Case. 

lTE R MlNAL NUM B E R 

57-D-7S 
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/ - Westinghouse L L  4 1 - 1  o2D 

INSTALLATION • OPE RAT ION • MAIN TENAN CE 

I N S T R U C T I O N S  
TY PE CO M OVERC U R RENT RELAY 

C A U T I O N  B efo re putting relays i nto servi c e ,  remove 

all blocking which may hav e been inserted for the 

purpose of  s ecuring the parts during s hipment , mak e 

sure that all moving parts operate free ly,  inspect the 

contacts to see that they ar e cl ean and c lose prop­

erly , and operate the relay to check th e settings and 
electrical connections .  

A P P L I C A T I O N 

COM relay s  m ay be applied wherev er t w o  in­

st antaneous overcurrent units are required in addition 

to the time overcurrent unit .  For example Fig. 20 

sho w s  how the COM-5 ( long time)  relay is used for 

motor protect io n ,  with t he C0-5 unit alarming j u st 

above motor full load and tri pping at higher over loads 

through the low set  instantaneous unit ;  the high set 

instantaneous unit is s et above l oc k ed rotor current 
to provide high speed tripping of heavy fau l t s .  Fig . 

21 shows how anot her variation of COM-5 provid es 

Hnproved fault  prot ection for a motor by delaying ITH 

tripping by 5 to 6 cycles to ov erride the ass.vmetrical 

starti ng current.  

The relay with auxi l iary time- delay unit is also 
av ailable with the IT U nit ( c l apper type )  rather than 

the ITH ( p l unger type) .  The highest range available 

in the ITH design i s  16-32 amperes. 

The COM without the auxil iary t ime-delay unit 

may also be uti li zed for distribution line prot ection ,  

with  the low set in stantaneous locked-out by the re­

closing relay , and with the high set unit left in ser­
vice to provide high speed cl earing of c los e-in faults .  

See Fig . 14 for the connections of this application. 

CO N T E N T S  

This in struction leafl et applies to the fo llowi ng 

types of relay s :  

Type COM- 2 Short Ti me Relay 

COM- 5 Long Time Relay 

COM- 6 Defi nite M inimum Time Relay 

COM- 7 Moderat ely Inverse Time Re lay 

COM- 8 Inverse Time R elay 

COM- 9 Very Inverse Time Relay 

COM- 1 1  Extremely Inverse Time Relay 

Eac h  of t h ese i s  available with or w ithout a 5-6 
cycle (85 to 1 00 milli s econd) t ime- delay unit .  

C O N S T R U C T I O N  A N D  O P E R A T I O N  

The type COM relay s  consist o f  a t ime-overcur­

rent unit ( CO ) ,  two i ndicating contactor switches 

( ICS) ,  a indicating inst ant an eous trip unit  ( liT) and 

a hi gh drop out instantaneous unit ( ITH) .  The princi­

pal com ponent parts of the rei ay are shown i n  Figures 
1 - 6 .  

E l e c t r o m a g net 

The elec tromagnets for the types COM- 5 ,  COM-6,  
COM- 7 ,  COM-8 and COM-9 relay s  have a mai n t app ed 

coil  located on the center leg of an " E "  type l amin­
ated structure that prod u c e s  a flux which divides 

and ret  urns through the outer l eg s .  A shad i ng coil  

causes t he flux through the left l eg to l ag the main 

pol e fl u x .  The out-of-phase fluxes thus  produced in 
the air gap cause a contact clo sing torque .  

The e le ctrom agnets for t h e  types COM-2 and 

COM- I I  relays have a main coi l consi sting of a 
tapped primary winding and a sec ondary winding. 

Two id entical coils on the outer legs of the lamin­

at ion structure are connected to the m ai n  coil  sec­
ondary in a manner so t hat the combi nation of ·al l  the 

flux es produced by the electromag net result i n  out­

of- phas e fluxes in the air gap. The out-of-phase air 

gap fluxes  produced cause a contact closing torque.  

A ll possihle 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 
in/(>rmation is desired by purchaser regarding his particular installation ,  operation or maintenance of 
his equipment.  the local Westinghouse Electric Corporation representative should be contacted. 

SUPERSEDES l . l. 4 1 - 1 02C, DATED MAY 1 968 
0 Denotes changes from superseded issue. EFFECTIVE MARCH 1 978 www . 
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T Y PE COM OVE R CUR REN T RELAY ______________________________________________ __ 

Fig. 1. Time Overcurrent Unit (Front View). J. Tap B lock. 2· Time Dial. 3-Control Spring A ssembly. 4-Disc. S·Stationary 

Contact Assembly. 6-Magnetic Plugs. 7-Permanent M agnet. 

2 

Fig. 2. "E" Type Electromagnet. 1 -Magnetic P lugs. 

2-Tap B loc k. 3-Tap Screw. 
Fig. 3. Indicating Instantaneous Trip Unit (li T). 
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TYPE COM O VERCURREN T RELAY ____________________________________________ LL_- 4_1_-1_02_0 

Fig. 4. High Drop-Out Instantaneous Trip Unit (ITH). Fig. 5. Plunger A ssembly for ITH Unit. 

Fig. 6. Indicating Contactor Switch (ICS). 
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TYP E COM OVERCURREN T RELAY ____________________________________________ __ 

I n d i c a t i n g  C o n tactor  Sw i t c h  U n i t  ( I C S) 

The d-e indicating contactor switch is a small 
clapper type devic e .  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 contact s ,  completing the trip circuit. 
Also during this operation two fingers on the armat ure 
deflect a spring located on the front of the switch,  
which allows the op eration indicator target to drop. 

The front spring , in addition to holding the tar­
get , provides restraint for the armature and thus con­
trols the p ickup value of the switch . 

I n d i c a t i ng I n st a n t a n e o u s  T r i p  U n i t  ( l i T) 

The inst antaneous trip unit is a small a-c op er­
ated clapper type device. A magnetic ar mature , to 
which leaf-spring mounted cont act s ar e attached,  is 
attracted to the magnetic core upon energization of 
the switch. When the switch closes , the moving co n­
tact s bridge two stationary cont act s completing the 
trip circuit. Also , during the op eration , two fing ers 
on the armature deflect a spring located on the front 
of the switch which allows the operation indicator 
target to drop . 

A core screw accessibl e 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 core 
s crew. 

H ig h  Drop-O ut I n s ta n t a n e o u s  T r i p  U n i t  ( I T H )  

The high drop-out instantaneous trip unit i s  a 
small solenoid type d evice ( Fig. 4). A plung er as­
sembly ( Fig. 5) rides up and down on a vertical guide 
rod in the center of the solenoid coil. The plung er 
assem bly consists of a bushing which is threaded on 
the moving plunger and locked in plac e by a nut , and 
a silver disc which rests 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 ring . T his non-magnetic ring provid es an 
air gap in which the plunger steel floats.  When the 
coil is energized , the plunger as sembly moves upward 
carrying the silver disc which bridges three conical­
shaped stationary contacts. In this position the heli­
cal spring is compres sed 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 which 
acts as a shield for the contact plate ,  screw s on the 
bottom of the guide rod and is locked in position by 
a small nut . The adj ustable core screw in the top o f  
the frame provides t h e  principal means for adj usting 
the current operating value s .  

The ITH unit is a current operated d evice which 
will pick-up within the range stamped on 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 particular contact gap . The 90% 

drop-out ratio is accompli shed through the right com­
bination of plunger steel setting, electrical pull and 
spring strength . The most imp ortant factor in the 
adj ustment of the unit is the correct positioning of 
the plunger steel with respect to the station ary core 
air gap. 

A u x i l i a ry T i m e - D e l o y U n i t  ( T ) - W h e r e  U s e d  

Thi s slugged telephone type unit , i n  conj unction 
with a tapped resistor , provid es a 5-6 cycle delay on 
pick up. The resistor in the rear of the relay is tapp ed 
for use with 24 , 48,  1 25 or 250 volt d-e supply , as 
shown in the internal schematics of Figs.  17 and 1 8 .  

C H A R A C T E R !  S T I C S  

The relays are ge nerally available in t he fo llow­
ing current ranges: 

Range Tops 

0.5 - 2.5 0.5 0.6 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 1 3 .  These characteristics give the con­
tact clos ing time for the various time dial setti ngs 
when the indicated multiples of tap value current are 
applied to the relay. 

0 liT 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 maximum end of the 

0 
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T Y P E  COM OV ERCURR EN T  R E L AY ________________________ I.:.:..L_4_1 -_l o_2_o 

ENERGY REQUI REMENTS 

TYPE COM-2 R E LAY 

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) ANGL E ¢  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 85 1 

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 7 . 2  65.4 580 2280 

2.5 2.50 28 29 7.9 73.6 700 2850 

2.0 3. 1 1 10 59 5.04 38. 7  262 800 

2.5 4.0 1 10 55 5. 13 39.8 280 920 

3.0 4.4 1 10 5 1  5 . 3 7  42.8 3 1 2  1008 

2/6 3.5 4.8 1 10 47 5.53 42.8 329 1 120 

4 . 0  5 . 2  1 10 45 5 . 72 46.0 360 1216 

5.0 5.6 1 10 4 1  5 .90 50.3 420 1500 

6.0 6.0 1 10 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 1 1 28 

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 1 1 . 2  230 37 6.6 55.5 470 1720 

12.0 12.0 230 34 7.00 62.3 528 2064 

• Thermal cafacities for short times other than one second may be calculated on the basis of time being inversely proportional to the 
square of t e current. 

</> Degrees current lags voltage at tap value current. 

• •  Voltages taken with Rectox type voltmeter . 

5 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TY PE COM OVERCURREN T RE LAY ____________________________________________ __ 

AMPERE 

RANGE TAP 

(0.5 
(0.6 
(0.8 

0.5/2.5 ( 1 .0 
( 1 . 5  
(2.0 
(2.5 

(2 
(2.5 
(3 

2/6 (3.5 
(4 
(5 
(6 

(4 
(5 
(6 

4/12 (7 

AMPERE 

(8 
(10 
( 1 2  

RANGE TAP 

0.5/2.5 

2/6 

4/ 12 

(0 . 5  
(0.6 
(0.8  
( 1. 0  
( 1 . 5  
(2.0 
(2.5 

(2 
(2.5 
(3 
(3.5 
(4 
(5 
(6 

(4 
(5 
(6 
(7 
(8 
( 10 
( 1 2  

E N ERGY REQUIREMENTS 

COMI-5 LONG TIME AND COM-6 D E F I NI T E  MI NIMUM TIME R E L AYS 

CONTIN uOUS 
RATING 

(AMPERES) 

2 
2.2 
2.5 
2.8 
3.4 
4.0 
4.4 

8 
8.8 
9.7 

10.4 
1 1 . 2  
12.5 
13.7 

16 
18.8 
19.3 
20.8 
22.5 
25 
28 

ONE SECOND 
RATING• 

(AMPERES) 

56 
56 
56 
56 
56 
56 
56 

230 
230 
230 
230 
230 
230 
230 

46q 
460 
460 
460 
460 
460 
460 

POWER AT 
FAC'IOR TAP VALUE 
ANGLE ¢ CURRENT 

69 3.92 
68 3 .96 
67 3.96 
66 4.07 
62 4 .19  
60 4.30 
58 4.37 

67 3 . 88 
66 3 . 87 
64 3 .93 
63 4.09 
62 4.08 
59 4 . 20 
57 4.38 

65 4.00 
63 4. 15 
61 4.32 
59 4 . 27 
56 4.40 
53 4.60 
47 4.92 

VOLT AMPEREs•• 

AT 3 TIMES 
TAP VALUE 

CURRENT 

20.6 
20.7 
2 1  
2 1 .4 
23.2 
24.9 
26.2  

21 
21 .6  
22. 1 
23 . 1  
23.5 
24 .8  
26.5 

22.4 
23.7 
25.3 
26.4 
27 .8  
30. 1 
35.6 

AT 10 TIMES 
TAP VALUE 

CURRENT 

103 
106 
1 14 
122 
147 
168 
180 

1 10 
1 1 8  
1 26 
136 
144 
162 
183 

126 
143 
162 
183 
204 
247 
288 

AT 20 TIMES 
TAP VALUE 

CURRENT 

270 
288 
325 
360 
462 
548 
630 

308 
342 
381 
4 17 
448 
540 
624 

376 
450 
53 1 
6 1 1  
699 
880 

1056 

COM-7 MOD ERATELY INVERSE TIME R E L AY 

CONTINUOUS ONE SECOND POWER AT 
RATING 

(AMPERIES) 

2 
2.2  
2.5  
2.8 
3.4 
4.0 
4.4 

8 
8.8 
9 .7  

10.4 
1 1 .2 
1 2.5  
13.7 

16 
18.8 
19.3 
20.8 
22.5 
25 
28 

RATING• 

(AMPERES) 

56 
56 
56 56 
56 
56 
56 

230 
230 
230 
230 
230 
230 
230 

460 
460 
460 
460 
460 
460 
460 

FAC'IOR TAP VALUE 

ANGLE ¢ CURRENT 

68 
67 
66 
64 
61 
58 
56 

66 
63 
63 
62 
61 
59 
58 

64 
6 1  
60 
58 
55 
51 
46 

3.88 
3 .93 
3.93 
4.00 
4.08 
4 . 24 
4.38 

4.06 
4.07 
4 . 14 
4 .34 
4.34 
4 .40 
4.62 

4 . 24 
4. 30 
4.62 
4.69 
4 .80 
5 . 20 
5.40 

VOLT AMPERES• • 

AT 3 .TIMES AT 10 TIMES AT 20 TIMES 
TAP VALUE TAP VALUE TAP VALUE 

CURRENT CURRENT CURRENT 

20.7 
20.9 
2 1 . 1  
2 1 . 6  
22.9 
24. 8  
25.9 

21 .3  
21 .8  
22.5 
23.4 
23.8 
25.2 
27 

22.8 
24 .2 
25.9 
27.3 
29.8 
33 
37.5 

103 
107 
114 
122 
148 
174 
185 

1 1 1  
120 
129 
141 
149 
163 
183 

1 29 
149 
168 
187 
2 1 1  
260 
308 

278 
288 
320 356 
459 
552 
640 

306 
342 
366 
4 1 3  
448 
530 
624 

392 
460 
540 
626 
688 
860 

1032 

• 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. 

cf> Degrees current lags voltage at tap value current. 

•• Voltages taken with Rectox type voltmeter. 
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TY PE COM OVERCUR REN T RELAY ________________________ LL_. _4 1_- 1_02_0_ 
ENERGY REQUIREMENTS 

COM-8 INV ERSE TIME AND COM-9 VERY I NV E RSE TIME R ELAY S  

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 VAL UE TAP VALUE 
RANGE TAP (AMPERES) (AMPERES) ANGLE ¢ CURRENT . CURRENT C.."'URRENT CURRENT 

0.5/2.5 

2/6 

4/12 

AMPERE 

(0.5 
(0.6 
(0 . 8  
( 1 . 0  
( 1 .5 
(2.0 
(2.5 

(2 
(2;5 
(3 
(3.5 
(4 
(5 
(6 

(4 
(5 
(6 
(7 
(8 
( 10 
( 1 2  

RANGE TAP 

0.5/2.5 

2/6 

4/12 

0.5 
0.6 
0.8 
1 .0 
1 .5 
2.0 
2.5 

2 .0  
2 5 
3.0 
3.5  
4 .0 
5.0 
6 .0 

4 .0 
5 .0  
6.0 
7.0 
8.0 

10.0 
12 .0  

2 
2.2 
2 .5  
2.8 
3 .4 
4 .0 
4 .4 

8 
8.8 
9.7 

10.4 
1 1. 2  
12.5 
13.7 

16 
18.8 
19.3 
20.8 
22.5 
25 
28 

56 
56 
56 
56 
56 
56 
56 

230 
230 
230 
230 
230 
230 
230 

460 
460 
460 
460 
460 
460 
460 

72 
71 
69 
67 
62 
57 
53 

70 
66 
64 
62 
60 
58 
56 

68 
63 
60 
57 
54 
48 
45 

2.38 
2.38 
2.40 
2.42 
2 .51  
2.65 
2.74 

2.38 
2.40 
2.42 
2.48 
2 .53 
2.64 
2.75 

2.38 
2.46 
2 . 54 
2.62 
2.73 

. 3 .00 
3.46 

TY P E  COM- 1 1  R E LAY 

CONTINUOUS ONE SECOND POWER AT 

2 1  
2 1  
2 1 . 1  
2 1 . 2  
22 
23.5 
24.8 

21 
2 1 . 1  
2 1 . 5  
2 2  
22.7 
24 
25.2 

2 1 . 3  
21 .8  
22.6 
23.6 
24.8 
27.8 
31 .4  

132 
134 
142 
150 
170 
200 
228 

136 
142 
149 
157 
164 
180 
198 

146 
158 
172 
190 
207 
248 
292 

VOLT AMPEREs•• 

350 
365 
400 
440 
530 
675 BOO 
360 
395 
430 
470 
500 
580 
660 

420 
480 
550 
620 
700 
850 

1020 

AT 3 TIMES AT 10 TIMES AT 20 TIMES 
RATING 

(AMPERES) 
RATING* 

(AMPERES) 
FACTOR TAP VALUE TAP VALUE TAP VALUE TAP VALUE 

1 .7  
1 . 9  
2 . 2  
3 .5  
3 .0  
3 .5  
3 .8  

7 .0  
7.8 
8.3 
9.0 

1 0.0 
1 1 .0 
1 2.0 

14 
16 
17 
18  
20  
22  
26 

56 
56 
56 
56 
56 
56 
56 

230 
230 
230 
230 
230 
230 
230 

460 
460 
460 
460 
460 
460 
460 

ANGLE¢ CURRENT CURRENT CURRENT CURRENT 

36 
34 
30 
27 
22 
17 
16 

32 
30 
27 
24 
23 
20 
20 

29 
25 
22 
20 
18 
17  
16 

0.72 
0.75 
0.81 
0.89 
1 . 13 
1 .30 
1 .48 

0.73 
0.78 
0.83 
0.88 
0.96 
1 .07 
1 .23 

0.79 
0.89 
1 .02 
1 . 10 
1 . 23 
1 . 3 2  
1 . 8  

6.54 
6.80 
7.46 
8.30 

10.04 
1 1 .95 
13 .95 

6.30 
7 .00 
7 .74 
8.20 
9 . 1 2  
9.80 

1 1 .34 

7.08 
8.00 
9 . 1 8  

10.00 
1 1 . 1  
14.9 
16.3 

71 .8  
75.0 
84.0 
93 . 1  

1 15 .5  
136.3 
160.0 

74.0 
78.5 
84.0 
89.0 

102.0 
109.0 
129.0 

78.4 
90 .0 

101.4 
1 10.0 
124.8 
1 3 1 .6 
180.0 

250 
267 
298 
330 
4 1 1  
502 
610 

264 
285 
309 
340 
372 
430 
504 

296 
340 
378 
454 
480 
600 
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 c urrent. 

¢ Degrees c urrent lags voltage at tap value current. 

•• Voltages taken with R ectn-r: tvve voltmeter. 
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TYPE COM O VE RC U R R EN T  R EL AY------------------------
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Fig. 7 .  Typical Time Curves ol the Type COM·2 Relay. 
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TY P E  COM OVE RCUR R E N T R EL AY ______________________ LL_. 4_1 ·_1 0_20 

1 20 
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20 

' 
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CU RVE �182�5 

TYP I CAL T l  ME CURVES 
TYPE C0-5 

OVER CURRENT RELAY 
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' ' ' \ \ \ \ 1 

l_ ' \ ' \ 1 \  ' ' \ ' 

\ ' \ \ \ \ \ ' \ \ ' 1\ l_ _l \ \ 1 \.  \ ' 
\ l_ ' \ \ \. ' ' \. 1\ 
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1 1

1 1 
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Fig. 8 .  Typical Time Curves of  the Type COM-5 Relay. 
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TYPE COM O V E RCURREN T RE: LAY ________________________ _ 
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F.rg. 9. ,Typical Time Curves ol the Type COM-6 Relay. 
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T Y P E  COM O V E R CU R R E N T  R E LAY _______________________ 
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Fig. lO. Typical Time Curves o l  the Type COM-7 Relay. 
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TYPE COM OVERCURRENT RELAY ____________________________________ __ 
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Fig. 1 1. Typical Time Curves ol the Type COM-B Relay. 
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TYPE COM OVERCURRENT RELAY ____________________ I=.L.'---4_1 -_l o_2o 
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Fig. 12. Typical Time Curves of the Type COM-9 Relay. 
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TY PE COM OVE RCURR EN T REL AY ------------------------t . L_. 4_1_- 1 o_2_o 

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 b urden 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 v alue .  

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

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

Less t han 1 cycle at 200% of trip value 
1 / 2  cycle at 500% of trip value 
1/4 cycle at 1 000% of trip value 

T r i p  C i r c u i t  

The main c ontacts will safely close 3 0  amp eres 
at 250 volts d-e and t he seal-in contact s of the indi­
cating contactor switch will safely carry this current 
long enough to trip a c ircuit breaker. 

The liT and ITH contact s will safely close 30 
amp eres at 250 volts d-e, and will carry this current 
long enough to trip a breaker. 

The indicating contactor switch has two taps 
provide a pi ckup setting of 0. 2 or 2 amperes.  To 
chang e taps requires c onnecting the lead located in 
front of t he tap b lock to the desired setting by means 
of a screw connection . 

T r i p C ir c u i t  C o n s t a nt s 

Contactor Switch -
0 . 2 amp ere tap - 6 . 5  ohm s d-e resistance 
2.0 ampere tap - 0 .  1 5  ohms d-e resistance 

S E T T I N G S  

C O  U n i t  

T h e  overcurrent unit settings c a n  be defined 
either by tap setting and time dial position or by tap 

setting and a specific time of operation at some cur­
rent multiple of the tap setting ( e . g .  4 tap setting, 2 
time dial position or 4 tap setting, 0 . 6  seconds at 6 
times tap value current ). 

To provide selective c ircuit breaker operation,  a 
minimum c oordinating time of 0 . 3  sec onds plus circuit 
breaker time is recommended between the relay being 
set and the relays with which coordination is to be 
effected. 

The conne ctor screw on the terminal plate above 
the time dial makes c onnections to various turns on 
the operating c oil .  By placing this screw in the vari­
ous terminal plate holes ,  the relay will respond to 
multiples of tap value currents in acc ordanc e with 
the various typic al time-current curves. 

C a u ti o n  

Since t h e  tap block conn e ctor screw carries oper­
ating current, be sure t hat the screw is turned t ight. 
In order to avoid opening the current t ransformer cir­
cuit s when c hangi ng taps under load , connect the 
spare connector screw in the de sired tap position 
before removing the other tap screw from the original 
tap position. 

I n s t a n t a n eo u s  R e c l o s i n g  

The fact ory adj ustment o f  t h e  C O  unit contact 
provides a contact follo w .  Where instantane ous c ir­
c uit breaker reclosing will be initiated upon the 
closure of the CO contact , this c ontact follow must 
be eliminat ed by loosening the stationary contact 
mounting scre w .  removing the contact plate and then 
replac ing t he plate with the bent end resting against 
the contact spring.  With this c hang e and the cont act 
mounting screw tightened, the stationary contact wi ll 
rest solidly against its backsto p. 

I n d i c at i n g  C o n tac tor S w i t ch  ( I C S )  

No setting is required o n  the ICS unit exc ept the 
selection of the 0 . 2  or 2.0 amp ere tap setting. This 
sel ection is made by connecting the lead located in 
front of the tap block to the desired setting by means 
of the conne cting screw. When the relay energizes a 
1 25 or 250 volt d-e type WL relay switch , or equiva­
lent , use the 0 . 2  ampere tap ; for 48 volt d-e applica­

tions s et in 2 tap and use Type WL relay c oil 
Slt30 4C209GO 1 or equivalent.  

I n d i c a t i n g  I n s t a n t a n e o u s  T r i p  ( l i T ) 

The c ore screw must be adj usted to the value of 
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CONNECTIONS 

SAME AS 
PHASE I 

407C261 

* Filj. 14. External Schematic of COM Relays without Aux i liary Time-Delay Unit. 
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TYPE COM OVERCURREN T RELAY -----------------------L_L _4_1 · 1_0_20 

--p-------�S�T�AT�IO�N�8�U�S--------------- A --�--------------------------- 8 --��------------------------- c 

ITH CO IIT 

GROUND RELAY 

PH. A 

PH. C 

GRD. 

DEVICE NUMBER CHART 

51 - OVERCURRENT R E L AY - TYPE COlli 
CO- LONG TIME OVER CURRENT U N I T  
I I T- INDICATING INSTANTANEOUS UNIT 

ITH- LOW SET INSTANTANEOUS UN I T  ;�;�� }- INDICATING CONTACTOR SWITCH 

T- AUX. TIME -DELAY U N I T  

52 - C I R C U I T  BREAKER 

o - BREAKER AUXILIARY CON TACT 

TC- BREAKER TRIP COIL 

PHASE A 

PH. s a c  
C�NNECTIONS 

SAME A S  

PHASE A 

Sub 3 
2908 741 

0 Fig. 1 5. External Schematic of COM Relays with A ux i l iary 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 t he liT unit. 

I T H  U n i t  

The unit , prior t o  shipment i s  adj usted for mini­
mum pick-up value,  that is,  the  lower value marked 
on the s ide of the frame. The fol lowing procedure i s  
used w hen changing t h i s  s et ting over the indi cated 
range where a 90% or higher drop-out ratio is  desired. 
Connect the coil  of the unit in series w ith an ammet er 
and adjustable load. Apply the des ired pic k-up cur­
rent.  then adj ust the core screw until the plunger 
just picks up. Loc k  core screw securely in plac e. 

If it is  desired t o  set the  unit for eit her a differ­
ent drop-out ratio over the nomi nal range or for pick­
up values abovil the nominal range, then the following 
procedure should be followed. 

With the unit in series wit h an am meter and ad­
just able load , apply the desired drop-out current . 

Adj ust the core sc rew until the plunger assembly j ust 
drops out . Then apply the desired pick-up current 
and adj ust the Micarta contact shi eld t ill the plunger 

as s e m b ly j u st  p i c k s  u p .  It is r e c o m m e nd e d  t hat t h e 

c o ntact  g ap s ho u l d  not be m a d e  l e s s  t h a n  0 . 1 3  of a n  

i n c h .  T h e  c o n t ac t  gap m a y  b e  d etermi n ed by t urni ng 

up t he c o nt a ct s h i e l d  from t h e  s et t i n g  p o s i t i o n  u n t i l  

t h e  c o n t ac t s  j u st c l o s e .  O n e  t u r n  of t r �  s h i e l d  i s  

eq ual t o  . 0 1 8  o f  a n  i n c h  contact g ap .  

T a p p e d  R e s i s t o r  ( W h e n  U s e d )  

T h e  r e l ay i s  s h i pp e d  w i t h  t h e  r e s i st o r  t apped for 

1 25 volt d-e s e r v i c e .  See F i g .  17 or 1 8  for t h e  p ro per 

p o s i t i o ns for other d-e  rat i ng s .  When v i ew ed from t he 

re-ar of t h e  r el ay t h e  red d o t  on t e r m i n a l  1 of t h e  re­

si stor i s  o n  t h e  e x t r e m e  left .  

0 I NSTALLATION 
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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183A989 

Fig. 1 6. Internal Schematic of the Type COM Relay, without 

A ux i l iary Time-Delay Unil, in FT2 1 Case. ( For 

Stt2898355A - 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 turn:mg the proper nut with a 

wrench. 

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

A D J U S T M E N T S  A N D M A I N T E N A N C E  

The proper adj ustments to insure correct opera­
tion of this relay hav e  been made at the factory. 
Upon re ceipt of the relay no customer adj ustment s ,  
other than those covered under "SETTINGS" should 
be requ ired.  

0 The indicating Instantaneous Trip unit (liT) used in 

some relays requires a much higher current for tripping 

than is required by the other un its. For this reason, the 

junction of the CO unit coil and the liT unit coil is brought 

out to switch jaw no. 3 (whenever it is available) to permit 

the testing of these units separately. 

0 CAUTION: When applying current in excess of 50 amperes 

to tesf the liT, the current should not be left on while ad­

justing it to the trip level. Instead, apply the current in 

short burst, not more than 2 seconds long, to check for trip­

ping. Make adjustments in the current control while the 

current is off. 

0 High currents left on for excessive time periods can 

1 8  

I IIO iCA.TI ... �����TOR ---

{ LOW£1 L.II,UIIT) 

I.IID I CATIMG 
COITACTOil SWITCII ( LOIIfEJI l.ti. �.!l O T )  

lNTEfiNAL SOlEMATIC 

L.>w �E r 
IIIS.Th U.HEOioiS IIII I T  

� - (IIPPf..t li . II . IIAIIO I.IIU T )  

I II O I .; U i tl "  
I II S TAII UIIEOIJS. liM I T  

(IIPPEII I. , /1 ,  1HII T )  

CUitltEMT TUT JAC• 

184A036 

Fig. 17. Internal Schemat ic of the Type COM Relay with 

A ux i l iary Time-Delay Unit and ITH Unit, in FT2 1 

Case. (For Stt2898456A - Series of COM-5 Relays). 

result in the softening and possible melting of insulation on 

the interconnecting wires. 

A c c ept a n c e  C h e c k  

The :allowing check i s  recommended to insure 
that the relay is i n  proper working order: 

1. Contact 

a) By turning th e time dial, move the moving 
cont acts until they deflect the stationary con­
tact to  a position where the stationary contact 
is resting against its b ackstop. The index 
mark located on the movement frame should 
coincide with the " 0 "  mark on the time dial .  
For double trip relays ,  t h e  follow o n  t h e  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 th e "0" mark on the time dial when 
the stationary contact has moved through ap­
proximately one-half of its normal deflection. 
Therefore ,  with the station ary contact re sting 
against the b ackstop , the index mark is off­
set to the right of the "0" mark by approxi­
mately . 0 20 " .  The placement of the v arious 
time dial po sitions in line with the index 

mark will give operating times as s hown on 
the re spective time-current curve s .  For 
double trip relays , the follow on the station­
ary contacts should be approximately 1 / 3 2 " .  
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TUMIIIAL 

l84A276 

Fig. 18. Internal Schematic of the Type COM· Re lay, with 

A uxil iary Time-Delay Unit and IT Unit, in FT2 1 

Case. ( For Slt289BS 1 1  A - Series of COM-5 Relays). 

2. Minimu m Trip Current - Set the time dial to 
pos ition 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 back stop at tap value current minus 3%. 

3. Time Curve - Tab le I show s the time curve 
calibrat ion points for the various types of relays .  
With the  t ime d ial set to the  indicated po sition and 
on the lowest top setting, apply the currents speci­
fied by Table I ,  ( e . g .  for the COM- 2 ,  3 and 20 tim es 
tap value current) and measure the operating time of 
the relay .  The operating times s hould equal those of 
Table I plus or mi nus 5 percent. 

For type COM- 1 1  relay only ,  the 1 . 30 times tap 
value operating time from the number 6 time dial 
position is 54.9  ± 5% seconds.  It is import ant that 
the 1 . 30 times t ap value current be maintained ac­
curately . The maintaining of this current accurately 
is nec es sary because of the steepness of the slope 
of the time-current charact eristic ( Figure 13). A 1% 
variation in the 1 .  30 times t ap value current ( includ­
ing measuring instrument deviation) wil l  change the 
nominal operating time by appro ximately 4%. 

4. Indicating Instantaneous Trip Unit (liT) -
The core screw which is adjustable from the top of 
th e trip unit det ermines the pickup value . The trip 
unit has a nominal ratio of adj ustment of 1 to 4 and 

--·-----------, 
C OM RELAY 

( F RO N T  vlf W I  t T IME_R STOPS WH[N A U X .  
R E L A Y  CONTACTS OP£N 

� T I M E R  S T A R T S  WHEN SWITCH . .  S "  C L O S E S  ¢ USE !l.I.SHEO COIIIIfCTIOM IIST£AL 0� SOli 0 011[ Fo• 0 .  �-2,!. 
.I. .. PUE RAIIGE C ON - �  AIID COM-� ULAYS .  

T O  T I W E A  
S T O P  t 

n'-<>-+1-- TO T I M E R  
S T A R T  A 

l84A023 

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

Re lays. 

an accuracy within the limits of 10%. 

The making of the contacts and t arget indication 

shoul d occur at approximately the same instant. 
Position the stationary contact for a minimum of 
1/32" wi pe.  The bridging moving contact should 
touch both stationary contact s simu ltaneou sly.  

Apply sufficient current to operat e  the liT. The 
operation indi cator target should drop freely. 

5. Indicating C ontactor Switc h ( ICS) - Clo se 
the main re lay contacts and pass suffici ent d-e cur­
rent through the trip circuit to close the contacts of 
the res. Thi s value of current should be not greater 
than the particular ICS tap setting being used. The 
operation indi cator target should drop freely. 

The contact gap should be approximately . 047" 

between the bridging moving contact and the adj u st­
able stationary contact s .  The bridging moving con­
tact should touch both station ary contacts simulta­
neously. 

6. High Drop-out Instant aneous Unit (ITH) .­

The plunger assembly should pickup and seal in at 
the minimum pickup current value stamped on the 
frame and drop out at le ast 90% of this value. The 
unit should maint ain at least a 90% drop out ratio 
over the nomi nal range. 
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Sub. 4 

1 84A 622 

0 Fig. 20. Setting Example for Motor Protection Using 

S11289B355A - Relays without A ux i liary Time­

Delay Unit. 

The contact gap should not be less than . 0 1 3  of 
an inch. Contact g ap is det ermined as described 
under settings .  

7. Auxiliary Time-Delay U nit (T) - For relay s  
wir ed per Fig. 1 7  o r  1 8 ,  apply 1 00 volts d-e to ter­
minals 5 and 7. Manually close the contacts of the 
ITH or IT unit in the top right--hand corner of the re­
lay.  The T unit should operate .  

R o u t i n e  M a i n t e n a n c e  

All relays should b e  inspected a n d  checked 
periodically to assure proper operation .  Generally a 
vis ual ins pection should call attention to any notice­
able chang es. A minimum suggested c he ck on the 
relay sy stem is to  close the c ontacts manually to 
assure that the breaker trips and the target drops .. 
Then rel ease the contacts and observe that the reset 
is smooth and positiv e. 

If an additional time check is desired,  pass sec­

ondary current through the relay and c heck the time 
of operation. It is pr eferable to  make t his at several 
times pi ck-up c urrent at an expected op erating point 
for the particular application.. For the 0 . 5  ampere 

20 

10000 

1000 

"' "' ..J 0 ,_ <.> 100 � 
"' ::11 ;:: 

10 

I 
0 

CONTINUOUS 
CURRENT 
R�ING 

� 

(+) 

PICK-UP AFTER 
"'T"' CLOSES 

---- ------- -------, 

10 

+-+ NOTE : 
ADJUSTABLE 
CHARACTERISTIC 

I 

CURRENT IN PER UNIT OF RATED 

(-) 

20 

Fig. 2 1 .  Sett ing Example for Motor Protection Using 

S11289B456A - or 51128985 1 1 A - Relays with 

A uxi liary Time-Delay Unit. 

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

All contacts should b e  p eriodically cleaned. A 
cont act burnisher 11 1 8  2A8 36HO 1 is recommended for 
this purpose .  The use of -abrasive material for clean­
ing contact s is not recommended, because of the 
danger of embedding small particles in the face of 
the soft silver and thus impairing t he contact. 

C A L I B R A T I O N  

Use the following proc edure for c alibrating the 
relay if the relay has been taken apart for repai rs or  
the adj ustments disturbed . This procedure should not 
be used until it is  apparent t hat the relay is not in 
proper working order . ( Se e  "Acceptance Chec k " )  

C O  U n it 

1 .  Contact 

a) By turning t he t ime d ial ,  mov e the moving 
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TYPE COM OVE R C U R RENT RELAY -----------------------LL_. 4_1_- 1 _02_0 

contacts u ntil they d eflect the stationary con­
tact to a po sition where the stationary contact 
is resting against its b ackstop. The iridex 
mark located on the movement frame should 
coincide with the "0" 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 m ark on the movement frame will coin­
cide with the " 0 "  mark on the  time dial when 
the stationary contact has moved through 
app roxi mately one-half of its normal deflec­
tion. Therefore ,  with the stationary contact 
resting against t he b ackstop , the index mark 
is  offset to  the right of the "0" mark by ap­

proximately . 0 20 " . 

2. Minimum Trip Current - The adjustment of 
the spring t ension in setting the minimum trip current 
value of the relay is  m ost c onveniently mad e  with 
the damping magnet removed .  

With the time dial set o n  ' '0'  ' , wind u p  the spiral 
spring by means of the  spring adj uster until approxi­
mately 6-3/4 convolutions show. 

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

Adj ust t he control spring t ension so that the 
moving co ntact will leave the backstop at tap value 
current + 1 . 0% and will return to the backstop at tap 
value current - 1 . 0%. 

3 .  Time Curve C alibration - 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 m agnet keeper until t he operating time 
corresponds to the v alue of Table I .  

For Type COM- 1 1  Relay only,  the 1 .  3 .times tap 
value op erating time from the number 6 time dial 
positio n is 5 4 ; 9  ± 5% s ec onds. It is important that 
the 1 . 30 time s t ap v alue current be m aintained ac­
curately . The maintaining of t his current accurately 
is neces sary because of the ste epness of the slope 
of the time-current characteristic ( Figure 13) .  1A 1% 
variation in the 1 .  30 times tap value curr ent (incl ud­
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 mi nor adj ustment of the control spring 
will give the correct operating time without any undue 
effect on the mi nimum pick-up of the relay .  This 
check is  to be mad e aft er the 2 times tap v alue adjust­
ment has been completed. 

Apply the indicated current per Table I for· the 
electromagnet plug adj ustm ent ( e . g. COM-8 ,  20 times 
tap value) and measure the operating time.  Adj ust 
the prop er plug until the operating time corresponds 
to the value in Table I .  ( Withdrawinll the left hand 
plug , front view,  increases the operating time and 
withdrawing the right hand plug, front vie w ,  decreas e s  
the time. ) In adj usting t h e  plug s ,  one pl ug sho uld b e  
screwed in completely and t he other plug r u n  in or  
out  until the proper operating time has been obt ained. 

Rechec k the permanent magnet adjustment. If 
the operating time for this calibration point has 
changed,  readj ust the permanent magnet and then 
recheck the electromagnet plug adjustment. 

4. Indicating Contactor Switch ( ICS) - Close 
the main relay contac ts and pas s  sufficient d-e cur­
rent throug h the trip circuit to  close the contacts of 
th e ICS. This v alu e 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 ( liT) 

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

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

6. High Drop-out Instant aneous Unit ( ITH) -
The factory adj ustm ent of the position of the plunger 
ste el provid es a drop-out ratio of 90% over the nomi­
nal rang e. But,  in the ev ent a conside rable amount of 
material is removed from the contacts ,  due to re­
peated operations,  burnishing, etc . ,  the drop-out ratio 
m ay fall below 90%. tlf this occurs , then the plunger 
steel should be t urned d own to -90mpensate. If the 
plunger steel setting is  changed for the above or any 
other reaso ns,  the following procedure should be used 
to re calibrate 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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TY P E  COM O VERCURREN T  RELAY------------------------

drops-out is 90% of the maxi mum rated current . Then 
set the contact gap at 3/4 o f  a turn down , and adj ust 
the c ore screw for pi ck-up . Dwp-out value will nor­
mally be above 90% of this setting. If desired , the 
contact gap and follow may be increas ed by lowering 
the contact s hield and readjusting the core screw for 
pick-up. 

R E N E W A L  P A R T S  

Repair work can be done most satisfactorily at 
the factory. H owever,  i nterchangeable parts c an be 
furnished to the customers who are equipp e d  for 
doing repair work . When ordering part s ,  always give,  
the complete nameplate data. 

TAB LE 1 

l" I M E C U R V E  C A L I B R A T I O N  D A T A - SO & 60 C Y C L E S  

PERMANENT MAGNET ADJUSTMENT ELECTROMAGNET PLUGS 

TIME CUR�ENT OPE RATING CURRENT OPERATING 

RELAY DIAL (MULTIPLES OF TIME (MUL TIPLES OF TIME 

TYPE PO SITION TAP VAL U E) SECONDS TAP V AL UE) SECONDS 

COM-2 6 3 0. 57 20 0 . 2 2  

COM-5 6 2 37.80 10 14. 30 

COM-6 6 2 2.46 20 1 . 19 

COM-7 6 2 4. 27 20 1. 1! 1  

COM-8 6 2 1 3 . 35 20 l . l! l  
COM-9 6 2 8 . 87 20 0 .65 

COM- 1 1  6 2 1 1. 27 20 0 . 24 6 

6 For 50 cyc:le C0- 1 1  relay 20 times operating time limits are 0. 24 + 10%, -5%. 
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TY P E  COM OVE RC U R R E N T  R E LAY I . L. 4 1 - 1 020 

1;_ 
I 

1 r-- . 563 

I ( 1 4 . 30) \...- �.� (', 3 -.l  r . 2 50 O I A .  4 H O L E S  FOR 1 . 5 9 4� r- 6 .063--j I : 1 1 4 ! . 30 )  ! ( 6 • 3 51 . 1 9 0 -32 M TG.  SCREWS 
(40.4 9 )  � 1 54.00) 1- . 2 .7 8 : ---1 r 1 1  -.... ------------.- _ r  � ( 70 .6 4 ) _ � .!)- ---t.-

5 . 2 1 9  �-� �-- �_! 9.�3-

- -
� ,---l 9.688 ( 1 32 . 56)  i i l  1i ( 2 30. 188)  I I I (24�.08 ) 

-4 - _ _j-rtt_ - t I r --+- -t fi-,- I 1 0 . 4 3 8  Ll i I 4 . 53 1  I d._ 4 . 8 4 4  
( 2 65 . 1 3 )  � - ( l i 5 .09)  l _j ( l 2 3 . 0 4 )  i 

�-+---' ---'-.. _ l:;-- , n-t L . - -
' I  I ,  /-ttr I -q- _L_ 3 . 1 88 1 1 1 1  . I ? S  R. � ·  � 2 . 9 3 8  

( 80 . 9 8 ) ��- I I.,.  ( 3 ' 1 8 )  I - · 1 ( 74 . 6 3 ) 

( 16 1 .93 )  PA N E L  _LO C AT I O N  

� '  r-- 5 -l:l75 -.1 \ ( : 4 9. 2 3 ) 

S E M I - FL U S H M T G .  PAN E L  C U TO U T S D R I LL I N G  
P R O J E C T I O N  M T G .  ----> F O R  S E M I - F L U S H  M T G  g:�������� I� 1�

1
C�E S  \ c= ====c�-� --: ) 

I L�R��TkNJ���AL \ -l c:=;:=--._ ___ __......._ - --- �-----

TOOT H WASHER\ 1 . 3 4 4  2 688 � 5 E' 3  
SMA L L  ( 3 4 . l 4 )  ( 68 : 2 8 ) -

--

- � ( 14 . .30 ) DIA. 2 HOL E S  

�5�����L ( 13�-
-��T - - · - ----- - - - - ----1 

·Bi WASHERS __ ! _ __ -i---- -- �� �- . 250 +.016 (. 397 ) 
- �  t I (6 35 ) - 0 I 

. 1 9 0 - 32 S C R E W  1 . 3 4 4  1 . 03 1 ---t- 1 . 031  -� 1:031 -...... · 1 . 0 3 1 ---' . 3 7 5  R 
SPAC ERS FOR ( 3 4. 1 4 1  26. 1 9 )  (26. 1 9 )  (26. 1 9 )  (2 6. 1 9 ) (9. 5 3 )  . 

PANEL TH I N  PA N E L S I 
5 / 16 - 1 8  S C R E W _ t___ _ - -- ---o�_l _ _ _ _  --

r 
( FO R  THICK PANELS ( 1 5�6�) I ' I 1 .0 

l ! 1 1 ; -T\ I N TE R N A L - E X T E R N A L  I 
I I_ - - 3- - 5 r:� (91\ -l - j_ I �LJ{�V f TOOTHE D WA SHERS 1 . 8 / 3 I 1 '�� \._f_} 1 2 O n� . 1 9 0 -32 SCREW (4 6.0Sl · : �� : � 0 (-G jOJ: � (50.B l 

- - lj1 ' {f}'!GY/FO R T H I C K PA N E L S I ( �  - 2 - - 1 4 1  ' 6 8j ( 1 1?) J -_t f J- -1 f USE . 1 90 -32 STLIDS t l , _ :  _ _ _ __ .. _ � _ _  ----:_ _ .:._' : _ _  '-:::-,.r/ � Gi:0 -=----_�-.- . \� ---+------� --�� �.,.-�-- --i t 
I 

I I� r- - - - - ' I  
.7 50 D IA r I I - i ,_ 5 . o  "-- TE R � . N A L  ' l  .. r-: r , ( !9 . G5l · 1 1 i ( 1 3  t 1 l  , 1 N U M B E R  i [:_1=� -- _ _  __' _::_-_J I O �H�L. E S  O R r/.03 1 )� 1 93 i  -�r: y�: � ! . 0 3 1  . ..j 

.641  - j T E R M I N A L  ti N D  C U I 0 T 
1 

(26 . 1 9 .  2o,.:_l9� \ �.o . .  9) (26 . 1 9 )  
( 1 6  2 8) 0/A. 

M O U N T I N G  DE - ' / ' S PA N E L  D R . L L ING OR CUTuU . Fl R • - I  .... L 
P R O J E C TI O N  MTG. ( F R C N T  V l f \V )  

57-D- 7901 

0 Fig. 22.  Outline & Dri l l i ng Plan for the Type COM Re lay in the FT21 Case. 
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Westinghouse 1 .  L. 4 1 -1 o2c 

I N ST A L L ATI O N  • OPE R A T I O N  • M A I N TE N A N CE 

I N S T R U C T I O N S  
TY PE CO M OVERC U R R ENT R E LAY 

C A U T I O N  Before putting relay s  i nto servi c e ,  remove 
all blocking which may have been inserted for the 

purpose of s ecuring the part s during shipment , m ak e  

sure that all moving part s operate freely, inspect the 
contacts to see that they are clean and close prop­
erly , and op erate the relay to check the s etting s and 
electrical connections.  

A P P L I C A T I O N  

COM relays m ay be applied wherever two in­
stantaneous overcurrent uni t s  are required in  addition 
to the time ov ercurrent uni t .  For example Fig.  20 
shows how the COM-5 (long time) relay i s  used for 

motor prote ct ion, with the C0-5 unit alarming just 

above motor full load and tripping at higher overloads 

throug h the low s et instantaneous u nit ; the high s et 

inst antaneou s  unit i s  s et ab ove locked rotor current 
to provide high speed tripping of heavy fault s .  Fig . 
2 1  s how s how another variation of COM-5 provides 

improved fault protection for a motor by delaying ITH 
tripping by 5 to 6 cycl es to override the assymetrical 
starting current .  

The relay with auxiliary time-delay unit i s  also 
available with the IT Unit ( cl apper type) rather t han 
the ITH (plunger type). The highest range available 
in  the ITH design is 16-32 amper es. 

The COM without the auxiliary t im e- delay unit 

may also be utilized for di stribution line prot ecti on,  
with the low s et instant aneous locked-out by the re­
clo sing relay , and with the high s et unit left in s er­
vice to provide high speed clearing of clos e-in fault s .  

See F i g .  1 4  for t h e  connections o f  t h i s  application. 

C O N T E N T S  

Thi s  i nstruction leaflet applies to the fo llowing 
types of relay s :  

S U P E RSEDES I .L .  4 1 - 1 02 6  
*Denotes changes from superseded i ssue .  

Type COM- 2 Short T i m e  Relay 

COM- 5 Long Time Relay 

COM- 6 Definite Minimum T ime Relay 
COM- 7 Moderately Inverse Time Relay 
COM- 8 Inverse Time Relay 
COM- 9 Very Inverse Time Relay 
COM- 1 1  Extremely Inverse Time Relay 

Each of these is available with or without a 5-6 
* cycle (85 to 100 mill isecond) time- delay unit. 

C O N S T R U C T I O N  A N D O P E R AT I O N  

The type COM relay s  cons i st of a time-ov ercur­
rent unit (CO),  two i ndi cating contactor s witches 

( ICS) , a indic ating instant an eous trip unit ( liT) and 
a high drop out inst antaneous unit ( ITH).  The princi­
pal component parts of the rel ay are shown in Figures 
1-6.  

E I e c t rom og net  

The electromagnets for the typ e s  COM- 5 ,  COM-6, 
COM- 7 ,  COM-8 and COM-9 relay s have a main t apped 
coil located on the center leg of an "E" type l amin­
at ed structure that produces a flux which divides 
and returns through the outer legs.  A shading coil 
causes t he flux through the left leg to lag the main 
pole flux .  The out-of-phase fluxes thus produced in 
the air gap c ause a cont act closing torque. 

The electrom agnet s for the types COM- 2 and 
COM- 1 1  relays have a main coil consist ing of a 
tapped primary w inding and a s econdary winding. 
Two identical coils on the outer legs of the lamin­
ation structure are connected to the m ai n  coil s ec­
ondary in a manner so that the combination of 'all the 
flux es produced by the el ectromagnet result i n  out­
of-phase fluxes in the air gap . The out-of-phase air 
gap flu x es produced cause a cont act closing torque. 
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TY P E  COM OVE R CUR R E N T  R E L AY _______________________ _ 

Fig. 1. Time Overcurrent Unit (Fron•t View). J. Top Block. 2· Time Diol. 3-Control Spring A ssembly. 4-Disc. 5-Stotionory 

Contact A ssembly. 6-Mogne•tic Plugs. 7-Permonent M ognet. 

2 

Fig. 2. "E" Type Electromagn•et. 1 -Magnetic P l ugs. 

2- Tap B loc k .  3- Tap Screw. 

Fig. 3. Indicating Instantaneous Trip Un it (fi T). 
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TYP E COM O V E R CU R R E N T  R E LAY _______________________ r._L._4_1_- l_o2_c 

Fig. 4. High Drop-Out Instantaneous Trip Unit ( I TH). Fig. 5. Plunger A ssemb ly for ITH Unit. 

F ig. 6. Indicating Contactor Switch (ICS). 
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TYP E COM OVERCU R REN T RELAY------------------------

I n d i c a t i n g  C o n t ac t o r  S w i t c h  U n i t  ( I C S) 

The d-e indicating cont actor switch is a sm all 
clapper typ e devic e.  A m ag netic armature, to w hich 
leaf-spring mounted contacts  ar e attached, is attracted 

to the magnetic core upon energization of the switch. 
When t he s witch closes the moving contact s bridge 
two stationary contact s ,  completing the t rip circuit . 
Also during this operat ion two fingers on the armature 
deflect a spring located on the front of the switch,  
which allo w s  the op eration indicator target to drop.  

The front spring , in addition to holding the t ar­
get , provides restraint for the armature and thus con­
trols the p ickup value of the switch. 

I n d i ca t i ng I n s t a n t a n eo u s  T r i p  U n i t  ( l i T )  

The inst antaneous trip unit i s  a small a-c oper­

ated clapper type devic e .  A m agnetic armature,  to 
which leaf-spring mounted contact s ar e attached,  i s  
attracted to t h e  magnetic core upon energization of 
the switch. When the s witch closes , t he moving con­
tact s bridge t wo stationary cont act s completing the 
trip circuit. Also , during the op eration,  two fingers 
on the armature deflect a spring located on the front 
of the s witch which allows the operat ion indicator 
t arget to  drop. 

A core screw accessible from the top of the 
switch p rovides t he adjustable pickup range. The 
minimum and maxi m um pick-up points are indicated 
on the s cale which is located to the rear of t he core 
s crew.  

H i g h  D ro p - O ut I n s t a n t a n e o u s  T r i p  U n i t  ( I T H ) 

The high drop-out instant aneous trip unit is a 
small solenoid type device (Fig. 4).  A plunger as­
sembly ( Fig . 5) rides up and down on a vertical guide 
rod in the center of the solenoid coil. The plunger 
as sembly consists of a bushing which is threaded on 
the moving plunger and locked i.n p lac e by a nut , and 
a silver disc which re sts on a helical compres sion 
spring at the lower end of the plunger.  The guide rod 
is fastened to the stationary eore which in turn i s  
held in place by t h e  insulat ing plate on which t he 
stationary contacts are mounted.  The stationary core 

consists of two steel sections separated by a non­
magnetic ring . This non-mag netic ring provides an 
air gap in which the plunger st eel floats.  When the 
coil is e nergized, the plunger as sembly mov e s  upward 
carrying the silver disc which bridge s three conical­
shaped stationary contact s.  In this position the heli­
cal spring is compres sed and the plunger is free to 

4 

move w hile the contact disc re mains stat ionary. Thus , 
a-c vibrations of the plunger as sembly are prevented 
from cau sing contact chatt ering. A Micarta disc which 
act s as a shield for the contact plate ,  screw s on the 
bottom of the guide rod and is lock ed in position by 
a small nut . The adj ustable core screw in the top of 
the frame provides the principal means for adj usting 
the current operating value s .  

The ITH unit is a current operated d e vice which 
will pick-up w ithin the range stamp ed on the side of 
the frame and drop-out at 90% of the pick-up current 
v alue . The position of the core screw determines the 
pick-up v alue for a particular contact gap . The 90% 
drop-out ratio i s  accompli shed through the right com­
binatio n of plunger steel setting, electrical pull and 
spring strength. The most imp ortant factor in the 
adj ustment of the unit i s  the correct positioning of 
the plunger steel with r e spect to the stationary core 
air gap. 

A u x i l i ar y  T i m e - D e l ay  U n i t  ( T ) - W here U s ed 

Thi s slugged t elephone type unit , in conj unction 
with a tapped r esistor, provides a 5-6 cycle delay on 
pickup. The resistor in  the rear of  the relay is t apped 
for use w it h  24,  48,  1 25 or 250 volt d-e s upply , as 
shown in the internal schematics of Fig s .  1 7  and 18. 

C H A R A C T E R !  S T I C S  

The relays are ge neral ly available in t he follow­
ing current ranges:  

R a n g e  T a p s  

. 5  - 2. 5 0 . 5  0 . 6  0 . 8  1 . 0  1. 5 2 .0  2. 5 
2 - 6 2 2. 5 3 3 . 5  4 5 6 
4 - 1 2  4 5 6 7 8 10 12  

The time vs .  current c haract eristics ar e shown 

in Figs.  7 to  13. These characteri stics give the con­
tact closing time for the v arious time dial setting s 
w hen the indicated mu ltiples of t ap value current are 
applied to the relay. 

I T H  U n i t  

The unit has a 2 t o  1 range o f  pick-up adjustment 
with a 90% or greater drop-out ratio . The only adj ust­
ment necessary when making settings w ithin the 
nominal range is the positio ning of the core screw. 
At the maximum end of the range the drop-out ratio 
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T Y P E  COM OVE RCU RR EN T R E L AY I . L .  4 1 - 1 02 C  -----------------------------------------------------------

ENERGY REQUIREMENTS 

T Y P E  COM-2 R ELAY 

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 5 3  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 7.2 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 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 

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 5 5.5 470 1720 

12.0 12.0 230 34 7.00 62.3 528 2064 

* Thermal cafacities for short times other than one second may be calculated on the basis of time being inversely proportional to the square oft e current. 
¢ Degrees current lags voltage at tap value current. 

• •  Voltages taken with Rectox type voltmeter . 
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TY P E  COM O V E RCU R R E N T  R E LAY _______________________ _ 

AMPERE 

RANGE TAP 

(0.5 
(0.6 
(0.8 

0.5/2.5 ( 1 .0 
( 1 . 5  
(2.0 
(2.5 

(2 
(2 .5  
(3 

2/6 (3.5 
(4 
(5 
(6 

(4 
(5 
(6 

4/12 (7 

AMPERE 

RANGE 

0.5/2.5 

2/6 

4/12  

(8  
( 1 0  
( 1 2  

TAP 

(0 .5 
(0.6 
(0 . 8  
( 1. 0  
( 1 . 5  
(2.0 
(2.5 

(2 
(2. 5 
(3 
(3.5 
(4 
(5 
(6 

(4 
(5 
(6 
(7 
(8 
( 10 
( 1 2  

E N E RGY R EQUI R EM E NTS 

COM-5 LONG TIME AND COM-6 D E FI N I T E  MI NIMUM TIME R ELAYS 

VOLT AMPERES** 

CONTINuOUS ONE SECOND POWER AT AT 3 TIMES AT 10 TIMES 

RATING 
(AMPERES) 

2 
2.2 
2.5 
2.8 
3.4 
4.0 
4.4 

8 
8.8 
9.7 

10.4 
1 1 .2  
1 2. 5  
13.7 

16  
18 .8  
1 9.3 
20.8 
22.5 
25 
28 

CONTINUOUS 
RATING 

(AMPERES) 

2 
2 . 2  
2 . 5  
2.8 
3.4 
4.0 
4.4 

8 
8.8 
9.7 

10.4 
1 1 .2 
1 2.5 
13.7 

16 
18.8 
19.3 
20.8 
22.5 
25 
28 

RATING* 
(AMPERES) 

56 
56 
56 
56 
56 
56 
56 

230 
230 
230 
230 
230 
230 
230 

460 
460 
460 
460 
460 
460 
460 

FAC'IDR TAP VALUE TAP VALUE TAP VALUE 

ANGLE ¢ CURRENT CURRENT CURRENT 

69 3.92 20.6 103 
68 3.96 20.7 106 
67 3.96 2 1  1 14 
66 4.07 2 1 .4 122  
62 4. 19 23.2 147 
60 4.30 24.9 168 
58 4.37 26.2 180 

67 3.88 21 1 10 
66 3 .87 21 .6  118  
64 3 .93 22.1  126 
63 4.09 23 . 1  136 
62 4.08 23.5 144 
59 4 .20 24.8 162 
57 4.38 26.5 183 

65 4.00 22.4 126 
63 4 . 15 23.7 143 
61 4 .32 25.3 162 
59 4 .27 26.4 183 
56 4.40 27. 8  204 
53 4.60 30. 1 247 
47 4 . 92 35.6 288 

COM-7 MOD E RAT E L Y  INVERSE TIME R E L AY 

ONE SECOND 
RATING* 

(AMPERES) 

56 
56 
56 
56 
56 
56 
56 

230 
230 
230 
230 
230 
230 
230 

460 
460 
460 
460 
460 
460 
460 

POWER AT 
FAC'IDR TAP VALUE 

ANGLE ¢ CURRENT 

68 
67 
66 
64 
6 1  
58 
56 

66 
63 
63 
62 
6 1  
59 
58 

64 
6 1  
60 
58 
55 
51 
46 

3.88 
3 .93 
3.93 
4.00 
4.08 
4.24 
4.38 

4.06 
4.07 
4 . 14 
4.34 
4.34 
4.40 
4.62 

4 . 24 
4.30 
4.62 
4.69 
4.80 
5 . 20 
5.40 

VOLT AMPERES* * 

AT 3 TIMES 
TAP VALUE 

CURRENT 

20.7 
20.9 
2 1 . 1  
21 .6  
22.9 
24 . 8  
25.9 

21 .3  
21 .8  
22.5 
23.4 
23.8 
25.2 
27 

22.8 
24.2 
25.9 
27.3 
29.8 
33 
37.5 

AT 10 TIMES 
TAP VALUE 

CURRENT 

103 
107 
1 14 
1 22 
148 
174 
185 

1 1 1  
120 
129 
141  
149 
163 
183 

129 
149 
168 
187 
2 1 1  
260 
308 

AT 20 TIMES 
TAP VALUE 

CURRENT 

270 
288 
3 25 
360 
462 
548 
630 

308 
342 
381 
417 
448 
540 
624 

376 
450 
531  
6 1 1  
699 
880 

1056 

AT 20 TIMES 
TAP VALUE 

CURRENT 

278 
288 
320 
356 
459 
552 
640 

306 
342 
366 
4 1 3  
448 
530 
624 

392 
460 
540 
626 
688 
860 

1032 

* Thermal capac ities for short times other than one second may be calculated on the basis of time being inversely proportional to the 
square of the c urrent. 

cf> Degrees c urrent lags voltage at tap value current. 

•• Voltages taken with R ectox type voltm.eter. 

6 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



T Y P E  COM O V E R CU R R E N T R E LAy _______________________ ,_. L_._4_1 -_J o_2_c 

AMPERE 
RANGE TAP 

(0.5 
(0.6 
(0.8  

0.5/2.5 ( 1 .0 

2/6 

4/1 2  

AMPERE 
RANGE 

0.5/2.5 

2/6 

4/12 

( 1 .5 
(2.0 
(2.5 

(2 
(2;5 
(3 
(3.5 
(4 
(5 
(6 

(4 
(5 
(6 
(7 
(8 
( 10 
( 1 2  

TAP 

0.5 
0 .6 
0.8 
1 .0 
1 .5 
2.0 
2.5  

2 .0  
2 5 
3 .0  
3 .5 
4.0 
5.0 
6.0 

4 . 0  
5 .0  
6 .0 
7.0 
8.0 

10.0  
12 .0  

E N ERGY REQUI R EM E NTS 

COM-8 INVERSE TIME AN D COM-9 VERY I NV E RSE TIME R E LAYS 

VOLT AMPERE S** 

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

RATING 
(AMPERES) 

2 
2 .2  
2 .5  
2.8 
3 .4 
4.0 
4 .4 

8 
8.8 
9.7 

10.4 
1 1. 2  
12.5 
13.7 

16  
18.8 
19.3 
20.8 
22.5 
25 
28 

CONTINUOUS 
RATING 

(AMPERES) 

1 . 7  
1 . 9  
2 .2  
3 .5  
3.0 
3.5 
3.8 

7.0 
7.8 
8.3 
9.0 

1 0.0 
1 1 .0 
12 .0  

14  
16  
17  
1 8  
2 0  
22 
26 

RATING* FACTOR TAP VALUE TAP VALUE TAP VAL UE TAP VALUE 
(AMPERES) ANGLE ¢ CURRENT . CURRENT CURRENT CURRENT 

56 72 2.38 21 132 350 
56 71 2.38 21 134 365 
56 69 2.40 2 1 . 1  142 400 
56 67 2.42 2 1 . 2  150 440 
56 62 2.51  22 170 530 
56 57 2 .65 23 .5  200 675 
56 53 2. 74 24.8 228 800 

230 
230 
230 
230 
230 
230 
230 

460 
460 
460 
460 
460 
460 
460 

70 
66 
64 
62 
60 
58 
56 

68 
63 
60 
57 
54 
48 
45 

2.38 
2.40 
2.42 
2.48 
2.53 
2.64 
2.75 

2.38 
2.46 
2 . 54 
2.62 
2.73 
3.00 
3.46 

TYPE COM- 1 1  R E LAY 

ONE SECOND 
RATING* 

(AMPERES) 

56 
56 
56 
56 
56 
56 
56 

230 
230 
230 
230 
230 
230 
230 

460 
460 
460 
460 
460 
460 
460 

POWER AT 
FACTOR TAP VALUE 
ANGLE ¢ CURRENT 

36 
34 
30 
27 
22 
17 
16 

32 
30 
27 
24 
23 
20 
20 

29 
25 
22 
20 
18  
17  
16  

0.72 
0.75 
0.81 
0.89 
1 .13 
1 .30 
1 .48 

0.73 
0.78 
0.83 
0.88 
0.96 
1 .07 
1 .23 

0.79 
0.89 
1 .02 
1 . 1 0  
1 .23 
1 .32 
1 .8 

2 1  
2 1 . 1  
2 1 . 5  
22 
22.7 
24 
25.2 

21.3 
21 .8  
22.6 
23.6 
24.8 
27.8 
3 1 . 4  

1 3 6  
1 4 2  
1 4 9  
1 5 7  
164 
180 
198 

146 
158 
172 
190 
207 
248 
292 

VOLT AMPERES* * 

AT 3 TIMES 
TAP VALUE 

CURRENT 

6 .54 
6.80 
7.46 
8.30 

10.04 
1 1 .95 
13 .95 

6.30 
7 .00 
7 .74 
8.20 
9 . 12 
9.80 

1 1 .34 

7.08 
8.00 
9 . 1 8  

10.00 
1 1 . 1  
14 .9  
16 .3  

AT 10 TIMES 
TAP VALUE 

CURRENT 

7 1 . 8  
75.0 
84.0 
93 . 1  

1 1 5 . 5  
136.3 
160.0 

74.0 
78.5 
84 .0 
89.0 

102 .0 
109.0 
129.0 

78.4 
90.0 

101 .4  
1 10.0 
1 24 . 8  
1 3 1 .6 
180.0 

360 
395 
430 
470 
500 
580 
660 

420 
480 
550 
620 
700 
850 

1020 

AT 20 TIMES 

TAP VALUE 
CURRENT 

250 
267 
298 
330 
4 1 1  
502 
6 1 0  

264 
285 
309 
340 
372 
430 
504 

296 
340 
378 
454 
480 
600 
720 

* Thermal capacities for short times other than one second may be calculated on the basis of time be ing inverse ly proportional to the 
square of the current. 

¢ Degrees current lags voltage at tap value current. 

** Voltages taken with R ector. tyoe voltmeter. 
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T Y P E  COM O V E RCU RR EN T R E Lt..Y -------------------------
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TYP I CA L  TI M E  CU RVES 
TYP E C0-2 
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50-60 CYCLES 

I\  : 

T I ME D I AL SETT I N G 
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Fi!1• 7 .  Typical Time Curves of the Type COM-2 Relay. 
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TY P E  COM O V E RCUR R E N T  R E L AY _____________________ I_. L_ • ..:...:41..:...:- l..:...:02:....:c 
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1-· 

CU RVE �182�5 

TYP I CAL T l  M E  CURVES 
TYPE C0-5 

OVER CURREN T R E L AY 

!5 0- 60 CYC L ES 
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"" 3  � � . 
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I L _] 

2 3 5 6 7 8 9 10 
MU L T I PL ES O F  TAP VALUE CU RRENT 

Fig. 8. Typical Time Curves o f  the Type COM-5 Relay. 
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TY P E  COM O V E RC U R R E N T  R E LAY ________________________ _ 
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1='/g. 9 • .  Typical Time Curves o f  the Type COM·6 Relay. 
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TY P E  COM OVE R CU R R E N T  R EL AY _______________________ 1_. L_. _4 1_- l;_0�2 C 
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Fig. 10. Typ ical Tlm e  Curves ol the Type COM-7 Relay. 

1 1  www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TY PE COM OVERCURRENT RELAY ____________________________________ ___ 
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Fig. J l. Typical Time Curves of the Type COM-8 Relay. 
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TYPE COM OVERCURRENT RELAY _____________________________________ J ._L._4_1 -_1o2_c 
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Fig. 12. Typical Time Curves o l  the Type COM-9 Rel ay. 
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TY PE COM OVERCURRENT RELAY ____________________________________ __ 
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TY P E  COM O V E  R C U R  R EN T  RELAY ________________________ I ._L ._4�1 --1-=02:....::.C 

will be great er than 90 % and it may be de sirable to 
lower the contact s hield t o  increase t he contact gap 
and follo w .  The range m ay be increased by lowering 
the plunger after the core screw has b een set at its 
maximum rated p osition.  If the plunger is lowered to 
incr ease t he 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 b urden of this unit at minimum pick-up i s  
0 . 4 4  V.A.  a t  6 0  cycles. 

Continuou s  c urrent rating of the coil is 2 times 
minimum pickup value.  

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

C haracteristic operating times for the unit over 
it s nominal range are :  

L es s  than 1 cycle at 200% of trip value 
1/2 cycle at 500% of trip value 
1/4 cycle at 1000% of trip value 

T r i p  C i r c u i t  

The main contact s will safely close 3 0  amperes 
at 250 volts d-e and t he seal-in contact s of the indi­
cating contactor switch will safely carry this current 
long enough to trip a c ircuit breaker. 

The !IT and ITH contact s will safely close 30 
amp eres at 250 v olts d-e, and will carry this current 
long enough to trip a breaker. 

The indicating contactor switch has two tap s 
provide a pickup setting of 0 .  2 or 2 amperes. To 
chang e t aps requires connecting the lead located in 
front of the t ap block to the de sired setting by means 
of a screw connection. 

T r i p  C ir c u i t  C o n st a nt s 

Contactor Switch -
0 . 2 amp ere tap - 6 . 5  ohm s d-e re sistance 
2. 0 ampere t ap - 0. 1 5  ohms d-e resistance 

S E T T I N G S  

C O  U n i t 

The overcurrent unit settings can be d efined 
either b y  t ap setting and time dial po sition or by tap 

set ting and a specific time of operation at some cur­
rent multiple of the tap setting ( e . g. 4 tap setting, 2 
time dial p osition or 4 tap setting, 0 . 6  sec onds at 6 
times tap value current ).  

To provide selective circuit breaker operation , a 
minimum c oordinating time of 0 . 3  sec onds plus circuit 
breaker time is recom mended between the relay being 
set and the relays with which coordination is to be 
effected. 

The conne ctor screw on the terminal plat e  abov e 
the time dial makes c onnections to various turns on 
the operating coi l .  By placing this screw in the vari­
ous terminal plate holes , the relay will respond t o  
multiple s of t ap value current s in acc ordance with 
the various typical time-current curves.  

C a u t i o n  

Since t h e  tap block connect or s crew carries oper­
ating current, be s ure t hat the screw is t urned t ight. 

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. 

I n s ta n t a n e o u s  R e c l o s i n g 

The factory adj ust ment of the CO unit contact 
provides a contact follo w .  Where instantaneous cir­
c uit breaker reclosing will be initiated upon the 
closure of t he CO contact , this c ontact follow must 
be eliminated b y  loos ening the stationary contact 
mounting screw, removing the c ont act plate and then 
repl acing the plate with the bent end resting against 
the contact spring. With this chang e and the cant act 
mounting screw tightened,  the statio nary contact will 
rest solidly against its backstop. 

I n d i c at i ng C o n t actor  S w i t c h  ( I C S )  

N o  setting i s  required on the r e s  unit exc ept the 
selection of the 0. 2 or 2. 0 amp ere tap setting. This 
selection is made by connecting the lead located in 
front of the tap block to the de sired setting by means 
of the c onne cting scr ew. When the relay en ergizes a 
1 25 or 250 volt d-e type WL relay switch , or equiva­
lent , use the 0. 2 ampere tap; for 48 volt d- e applica­
tions set in 2 tap and use Type WL rel ay c oil 
S#304C 209GO 1 or equivalent.  

I n d i c a t i n g  I n s t a n t a n e o u s  T r i p  ( l i T ) 

The c ore screw mu st be adjusted to the v alue of 
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TYP E COM O VE R CU RREN T RELAY ______________________________________________ ___ 

16  

STAT I O N  Bu �. 

5 1  
9 ITH co ! I T  

v--- PH . I 

ITH v-- PH . 3  

GROUND RELAY GRD .  

DEV ICE NUMBER CHART 
5 1 - OVERC'l iR RENT RELAY - T YPE r o M  

CO - LONG - \I CC  OVERCURRENT U N I T  
! I T - INDICAT I NG  I N STANTA N E O U S  UN IT 
� T H - LOW S E T  INSTANTANEOUS UN IT 
ICS/  L '  ;>- IND ICATING CONTACTOR SWITCH ! C S / T )  

5 2 - C I R C U I T  BREAKER 
a - BREAKER AUX IL IARY CONTACT 
T C  -BREAKER TRIP COIL 

01 - BREAKER C ONTROL SWITCH 

MOTOR P R OT ET T ION 
STAT I.ON BUS 

--�---.------------------------------- 3 

� 
FEEDER 

ITH co l iT 
PH. I 

P H . 3  

GRD . 

JEV ICE NUMBER CHART 
5 1 - DVERCURRENT RELAY - TYPE C O M  
CO - T IME OVERCURRENT UNIT 
! IT- INDICATING INSTANTANEOUS UNIT 
ITH- LOW SET INSTANTANEOUS UNIT 
!CS/L) INDICATING CONTACTOR SWITCH ICS/T 

52 - C IRCUIT BREAKER 
0 - llREAKER AUXIL IARY CONTACT 
TC - llREAKER TR I P  COIL �:::�} RECLOS ING R E L AY LOCKOUT CONTACTS 

DISTRIBUT ION F E E DER PROTEC T I ON 

PHASE I PHASE 3 �- � � 
D. C. T R I P  BUS 

POS --�--�--�����------------

2 5 0 fl.  - 1 2 5  V.D.C. 
s oo n. - 2 5 0  v.D.c. 

PHASE I 

ALARM 
OR 

INDICAT ION 

Pos�. --�--�----��---

�,. 
NE G .--l-+---------

PH. 2,3 S GRD. 
CONNECTIONS 
SAME AS 
PHASE I 

407C261 

* Fi9. 14. External Schematic of COM Re lays witho ut A ux i l i ary T ime-Delay Un it. 
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TYP E COM OVE R CU R R E N T  R E LAY _______________________ 1 . L_._4_1 -_1 o_2_c 

STATION BUS 

--��--------------------------- 2 --��----------------------------- 3 

ITH CO IIT 

GROUND RELAY 

PH. I 

GRO. 

DEVICE NUMBER CHART 

�� - OVERCURRENT RELAY - ;  YPE COM 

CO- LONG TIME OVER CURRENT UNIT 

IIT- INOICATING INSTANTANEOUS UNIT 

ITH· LOW SET INSTANTANEOUS UNIT i�;�� } INDICATING CONTACTOR SWITCH 

T- AUX. TIME -DELAY UNIT 

52- C IRCUIT BREAKER 
a- BREAKER AUXILIARY CONTACT 

TC- BREAKER TRIP COIL 
101 - BREAKER CONTROL SWITCH 

PHASE I 

PH.2,3 a GRO. 

CONNECTIONS 

SAME AS 

PHASE I 

290B741 

Fig. 1 5. External Schematic of COM Relays with A ux i l iary Time-Delay Unit and I TH Unit. 

pick-up current desire d .  

T h e  nameplate d at a  will furnish t h e  actual cur­
rent range that may be obtained from the liT unit. 

I T H  U n i t 

The unit , prior to shipment is adj usted for mini­
mum pick-up value , that is, the lowe r value marked 
on the s ide of the frame. The following procedure is 
used w hen changing t his setting over the indicated 
range w here a 90% or higher drop-out ratio i s  desired. 
Connect the coi l of the unit in series w ith an ammet er 
and adjust able load . Apply the desired pick-up cur­
rent , then adj ust t h e  core screw until the plunger 
just picks up. Lock core screw securely in place. 

If it is d esired t o  set the unit for either a differ­
ent drop-out r atio over the nomi nal r ange or for pick­
up values abov� the nomi nal r ange, then the following 
procedure should be followed. 

With the u nit in  series wit h an ammeter and ad­
just ab le load , apply the d esired drop- out current. 
Adj ust the core screw until the plunger assembly j ust 
drops out . Then apply the desired pick-up current 
and adjust the Micarta contact shield till the plunger 

as sembly j ust picks u p .  It i s  r ecommended t h at t h e  

contact g ap s hould  not  be m a d e  l e s s  t h an 0 . 1 3  of an 

inc h .  The contact  g ap m ay b e  d etermined by t urni ng 

up t he cont a ct shield f rom t h e  setting position until  

t h e  contac t s  j u s t  close.  O n e  turn  of the shield  i s  

equal to  . 0 1 8 of a n  inch contact g ap .  

T a p p e d  R e s i s t o r  ( W h e n  U s e d )  
The r e l ay i s  shipp ed with t h e  r e s istor t apped for 

1 25 volt d-e service .  See Fi g .  17 or  1 8  for t t1 e  proper  

posit ions fo r other  d-e  r at ings . When v i ew ed from the 

r e ar o f  the r el ay t h e  r ed dot  on t e rminal  1 of the re­

sistor  i s  on t h e  extreme left .  

I N S T A L L A T I O N 

The relays should be mounted on switchbo ard 
panels or their equival ent in a location free from 

di rt , mositure , exces sive vibration and heat .  Mount 
the relay v ertically by means of the mounting stud 
for the type FT proj e ct ion case or by me an s  of the 
four mounting holes on the flange for the semi -flu sh 
type FT case . Either the stud or the mounting screws 
may be utilized for grounding the relay .  The elec­
trical connections m ay be mad e  directly to the ter-
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TYP E COM O VE RCU R R ENT IR E L AY ______________________________________________ ___ 

Fig. 1 6. Internal Schematic of the Type COM Relay, without 

A ux i l iary Time-Delay Unit, in FT2 1 Case. (For 

S#2898355A - Series of COM-5 Relays). 

minals by m e ans of screws for steel p anel mounting 
or to the t e rminal stud furnished with the relay for 
thick p anel mounting. The termi nal stud may b e  
easily removed o r  inserted b y  locking t wo nuts o n  
t h e  stud and t hen turning t h e  proper nut w i t h  a 
wrench. 

For detail information on the FT case refer to  
I . L .  4 1-076.  

A D J U S T M E N T S  A N D M A I N T E N A N C E  

The proper  adj ustments to insure correct opera­
tion of this relay h av e  been made at the factory. 
Upon receipt of the relay no customer adj ustment s ,  
other than those covered under " SETTINGS" should 
be required . 

For relays which include an indicating instanta­
neous trip unit ( !IT) , the j unction of the induction 
and indicating inst antaneous trip coils i s  brought out 

to s witch j aw #3.  'With this arrange ment the overcur­
rent units can be tested separately. 

A c c ept a n c e  C h e c k  

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

l . Cont act 

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

1 8  

lliOICATIIIG 
COIITACTOil 
SWITCM 

( L.OWER R,H. ijiiiT) 

TEI.EPitOME 
TYPE RELAY 

.. 

184A036 

Fig. 17. Internal Schematic of the Type COM Relay with 

A ux i l iary Time-Delay Unit and ITH Unit, in FT2 1 

Case. (For S#2898456A - Series of COM-5 Relays). 

contacts until t hey deflect the stationary con­
t act to  a position where the stationary contact 
i s  rest ing against its b ac k stop . The index 
mark located on the  movement frame should 
coincide with the "0" mark on the t ime dial .  
For double trip relays, the follow o n  t he sta­
tionary contacts s hould be approximately 
1/64" 0 

b )  For relays indentified with a "T" , located at 
lower left of st at ionary contact block , t he 

index mark on the move ment frame will coin­
cide with the "0" mark on the time dial when 
the stationary contact has moved t hrough ap­
proximately one-half of its normal deflection.  
Therefore ,  with the stat ionary contact resting 
against the b ackstop , the index mark i s  off­
set to the right of the "0" mark by approxi­
mately . 0 20 " .  The placement of the v arious 
time d ial positions i n  line w ith the index 

mark will giv e operating times as s hown on 
the respective time-current curve s .  For 
double trip relays , the follow on the station­
ary cont acts should b e  approximately 1/ 3 2 " .  

2 .  Minimu m Trip Current - Set t h e  time dial t o  
pos ition 6 .  Using low es t  tap setting, alternately 
apply t ap v alue current plus 3% and t ap value current 
minus 3%. !fhe moving contact should leave the back­
stop at t ap v alue current plus 3% and should return to 
the b ackstop at tap v alue current minus 3%. 
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INOICATIU 
COIIITACTOl 
SIITCit 

(LOW£1 l.li. UNIT) 

LOW SET 
I NSTAIITAMEOUS UNIT 

(UPPER R.II.K.U.D UII I T  

IJIDUCTIOII UIIIT 

I II D I CATUII.I 
IIISTAIITAIIEOUS UMIT 

(llPPEII. L.II,  UIIIT)  

CnASSIS OPERATED 
S110RTIIIG SWI TCH 

RED HAIIDLE X...Jc..<.-;+---rrsr swi TCri 

CURRENT TEST .IACI 
TERMINAL 

l84A276 

Fig. 18. Internal Schematic of the Type COM Re lay, with 

A ux i l iary Time-Delay Unit and IT Unit, in FT2 1 

Case. ( For S#289B5 1 1 A - Series of COM-5 Relays). 

3.  Time Curve - Table I show s  the time curve 
calibration points for the various types of relays.  
Wit h the t ime dial set to the i ndicated po sition and 
on the lowest t op setting, apply the currents speci­
fied by Table I, ( e . g .  for the COM- 2 ,  3 and 20 times 
tap v alue c urrent) and measure the operating time of 
the relay . The operating times s hould equal those o f  
Table I plus or minus 5 perce nt .  

For  type COM- 1 1  r elay only , the 1 .  30 times t ap 
value operating time from the number 6 time dial 
position is 54;9  ± 5% s econd s .  It is  important that 
th e 1 .  30 times t ap value current be maintained ac­
curately . The maintaining of this current accurately 
is  neces sary b ecause of the steepness of the slope 
of the time-current charact eristic ( Figure 13). A 1 %  
variation in the 1 .  3 0  times t ap value current ( includ­
ing measuring instrument deviation) will chang e  the 
nominal operating time by approximately 4%. 

4. Indicating Inst ant aneou s  Trip Unit ( liT) -
The core screw which is adj ustable from the top of 
the trip unit determines the pickup value.  The trip 
unit has a nominal ratio of adj ustment of 1 to 4 and 
an accuracy within the  limits of 10%. 

The making of the contacts and t arget indication 

C O M  RELAY 
{FRONT VIEW) t TIMER STOPS WHEN AUX. 

RELAY CONTACTS OPEN 

£:. T IMER STARTS WHEN SWITCH " S "  CLOSES ¢ USE DASHED COIIIIECTION I NSTfAL 
OF S O L I O OIIE FOR O.S-2.5 

A�f'ERE RANGE COM-!i AND COM-� 
RELAYS. 

TO T I �ER 
S T O P  t 

l84A023 

Fig. 1 9. D iagram of Test Connections for CO Unit of COM 

Relays . 

should occur at approximately the same inst ant. 
Position the  stationary contact fo r a minimum of 
1 / 3 2 "  wipe.  The bridging moving contact should 
touch both stationary c ontact s simu ltaneously. 

Apply sufficient c urrent to operat e  the liT. The 
operation indicat or target should drop freely. 

5. Indicating C ontactor Switch ( ICS) - Clo s e  
the main relay c ontacts and p a s s  s uffici ent d-e cur­
rent thro ugh the trip circuit to close the contacts of 
the ICS. This value o f  current should be not greater 
than the particular ICS tap s etting being used. The 
operation indicator target should drop freely . 

The contact gap should be approximately . 047" 

between the bridging moving contact and the adj ust­
able stationary contact s .  The bridging moving con­
tact should t ouch both station ary contacts simulta­
neously. 

6. High Drop-out Instant aneous Unit ( ITH) -
The plunger assembly should pickup and seal in at 
the minimum pick up current v alue 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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10000 

1000 

100 

10 

I 

TYPICAL 
OR 
ATING 

CURVE 

STARTING 
CURRENT 
SYMMETRICAL 
( LOCKED 

ROTOR) 

1 +l 
,...--

I-i ii_
T -

----, 
res 

-NOTE : 
ADJUSTABLE 
CHARACTERISTIC 

TRIP 

ASYMMETRICAL 

75 3 5 10 12 20 
CURRENT IN PER UNIT OF RIITED 

184A622 

Fig. 20. Setting Example for Motor Protection Using 

S#289835SA - Relays without A ux i liary Time­

Delay Unit. 

The contact gap should not be less than . 0 13 of 
an inch .  Contact gap i s  determined as described 
under settings. 

7.  Auxiliary Time-Delay Unit (T) - For relay s  
wired per Fig. 1 7  o r  1 8 ,  apply 1 00 volt s  d-e t o  ter­
minals 5 and 7. M anually close the contacts of the 
ITH or IT unit in the top right-hand corner of the re­
lay. The T unit should operat e .  

R o u t i n e  M a i n t e n a n c e  

All relays should b e  inspected and checked 
peri odically to assure prop er operation.  Generally a 
vis u al ins pection should call attention to any notice­
able chang es. A minimum suggested c heck on the 
relay system is  to  close th e cont acts manually to 
assure t h at the breaker trips and the t arget drop s .  
Then release the  contacts and observe that t h e  reset 
i s  smooth and positive. 

If an additional time check is  desir ed ,  pass sec­
ondary current through the relay and check the  time 
of operation. It is preferable to make this at several 
times pick-up c urrent at an expected op erating point 
for the particu lar applic ation. For t he 0 . 5  amp ere 

20 

10000 

1000 

100 

10 

(+) 

PICK-UP AFTER 
" T "  CLOSES 

+------+ NOTE : 
ADJUSTA BLE 
CHARACTERISTIC 

10 15 
CURRENT I N  PER UNIT OF RATED 

-, 
I 

H 

20 

Fig. 2 1 .  Setting Example for Motor Protection Using 

S#2898456A - or St/:28985 1 1 A - Relays with 

A uxil iary Time-Delay Unit. 

range COM-5 and COM-6 induction units use the 
dashed t e st circuit in Fig. 19 as these rel ay s  are 
affected by a distorted w ave form. With this connec­
tion the 25/5 ampere current tran sformers s hould be 
worked well b elow the knee of the e xcitation curve. 
(i. e .  Use a 10L50 or better) 

All contacts should be p eriodically cleaned. A 
cont act burnisher # 18 2A8 36H0 1 is recommended for 
this purpose. T he use of abrasive material for clean­
ing cont acts is not recommended, because of the 
danger of embedding small particles in the face of 
the soft silver and thus impairing t he co nt act.  

C A L l  B R A T I  O N  

Use the following proc edure for c alibrating the  
relay if  the  r elay has b e en taken apart for repai r s  or  
the  adj ustments disturbed . This  procedure should not 
be used until it is apparent t h at the relay is not in 
proper worki ng ord er . ( Se e  "Acceptance Check " )  

C O  U n it 

1 .  Contact 

a) By turning t he t ime d ial, move the moving 
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contacts u ntil they d efl ect the stationary con­
t act to a position w here the stationary contact 
is resting ag ai nst its b ackstop, The index 
mark located o n  the movement frame should 
coincide with the "0" mark on the time dial .  
For double trip relay s ,  t h e  follow on the sta­
tionary contact s  s hould be approximately 
1/64" .  

b )  For r elays identified with a "T" , located at 
lower left of stationary cont act block , the  
index m ark on the mov em ent frame will coin­
cide with the "0" mark on t h e  time dial when 
the stationary contact has moved through 
app roxi mately one-half of its normal deflec­
tion. Ther efor e ,  wit h the stationary contact 
resting agai n st t he b ackstop , the index m ark 
is offset to the ri ght of t he "0" mark by ap­
proximately . 0 20 " .  

2 .  Minimum Trip Current - The adj ustment of 
the spring t ension in s etting the mini mum trip current 
value of the relay is m ost c o nv eniently m ade with 
the damping m agnet remov ed .  

With t h e  time dial s e t  on " 0 " ,  wind u p  t h e  spiral 
spring by means of t h e  spring adj uster until approxi­
m at ely 6-3/4 convolutions show. 

Set the relay on the lowest t ap setting , the time 
dial to po sition 6. 

Adj ust t he control spring t ension so that the 
moving contact will leave the backstop at t ap value 
current + 1. 0% and will return to the backstop at t ap 
value current - 1 .  0%. 

3. Time Curve C alibration - Instal l  the per­
manent m agnet . 

Apply the indicated current p er Table I fo r per­
manent magnet adjustme nt ( e. g .  COM-8 , 2 times t ap 
v alue) and measure the operating rim e .  Adj u st the 
permanent m agnet k e ep er until t he operating time 
corresponds to the v alu e of T able I .  

F o r  Type COM- 1 1  Rel ay only ,  t h e  1.  3 .times tap 
value op erating time from the number 6 time dial 
position is 5 4 ; 9  ± 5% s econds. It is important that 
the 1 . 30 t ime s t ap v alue current be m aint ai ned ac­
curately . The maintaining of this c urrent accurately 
is n eces sary b ecause of the steepness of the slope 
of the time-current characteri stic ( Figure 13). 1A 1% 
variation in the 1 . 30 times tap value current (includ­
ing measuring instrument deviation) will chang e the 

nominal op erating time by approximately 4%. 'If the 
operating time at 1 .  3 time s t ap value is not within 
these limit s ,  a minor adj ustment of the control spring 
will give the correct operating time without any undue 
effect on the minimum pick-up of t he relay .  This 
check i s  to b e  made aft er the 2 times tap v al ue adj ust­
ment has been completed. 

Apply the indicated current per T able I for· the 
electromagnet plug adjustment ( e . g. COM-8 ,  20 times 
tap v alue) and m e as ure the op erating time . Adj ust 
the proper plug until the operating time corre sponds 
to the value in Table I .  ( Withdrawin� the left hand 
plug , front view , increases the operating time and 
withdrawing the right hand plu g, front vie w ,  decreas e s  
the tim e . )  In  adj usting t h e  plugs ,  o n e  plug s ho uld b e  
screwed in completely and t he other plug r u n  in or 
out until the proper operating time has b e en obt ained. 

Recheck the  permanent magnet adju st ment. If 

the operating time for this calibration point has 

ch anged , readj ust the p ermanent magnet and then 
recheck the electromagnet p lug adjustment. 

4. Indicating Cont actor Switch ( ICS) - Close 
the m ain rel ay contacts and p as s  sufficient d-e cur­
rent throug h the trip circuit to  close the contacts of 
th e ICS. This v alue of current should be not greater 
than the p articular ICS t ap setting being used.  The 
operating indicator t arget should drop freely. 

5 .  Indicating Instantaneous Trip Unit ( liT) 

The core screw mu st be adj usted to the v alue of 
pick-up current de sired . 

The nameplate date will furnish the actual cur­
rent range that m ay be obtained from the liT unit . 

6 .  High Drop-out Inst antaneous Unit ( ITH) -
The factory adjustm ent of the position of the plunger 
ste el provid es a drop-out ratio of 90% over the nomi­
nal range.  But,  in the ev ent a considerable amount of 
material is removed from the contact s ,  due to re­
peated operations,  b urnishing, etc . ,  the drop-out ratio 
m ay fall below 90%. 1If this occurs , then the plung er 
steel s hould be t urned down to compensate.  If the 
plunger steel setting i s  changed for the above or any 
other reasons ,  the following procedure should be used 
to re calibrate the relay .  

Set t h e  core screw a t  t e n  turns u p  fro m its bottom 
position .  Adjust the plunger steel position on the 
plunger until the current v alue at which the plunger 
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TY P E  COM O V E RCU R R E N T  R E LAY------------------------

drops-ou t  is 90% of the maxi mum rated current. Then 
set the contact gap at 3/4 of a turn down , and adj ust 
the core screw for pick-up . Drop-out v alue will nor­
mally be above 90% of this setting. If desired , t he 
contact gap and follow may be increased by lowering 
the cont act s hield and readjusting the core screw for 
pick-up. 

R E N E W A L  P A R T S  

Repair work c an b e  done most s atisfactorily at 
the factory. H owever , i nt erchangeable parts c an be 
furnished t o  the custo m er s  who are equippe d  for 
doing repair w ork . When ordering part s ,  always give , 
the complete n ameplate d at a. 

TAB L E  1 

T I M E  C U R V E  C A L I B R A T I O N  D A T A - 50 & 60 C Y C L E S  

PERMANENT MAGNET ADJUSTMENT E L ECTROMAGNET PL UGS 

TIME CURRENT OPE RATING CURRENT OPERATING 
RELAY DIAL ( MULTIPL ES OF TIME (MUL TIPLES OF TIME 
TYPE POSITION TAP VALU E) SECONDS TAP V ALUE) SECONDS 

COM - 2  6 3 0 . 57 20 0 . 2 2  

COM-5 6 2 3 7 . 80 10 14. 30 

COM-6 6 2 2 . 46 20 1 . 19 

COM-7 6 2 4 . 27 20 1 . 1! 1  

COM-8 6 2 13 . 35 20 1 . 1! 1  

COM-9 6 2 8 . 87 20 0 . 6 5  

COM- 1 1  6 2 1 1. 27 20 0 . 24 /::, 

/::, For 50 cycle C0- 1 1  relay 20 times operating time limit s are 0 . 24 + 10%, - 5%. 
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I 

. 

_________ . 1�0-32 SC.R.EW 
-7 PI>.NE.L 

SPACER FOR. THIN PAI-IEL<;. 
� -IBSC.RE.W IG (FOR \1-\10<. PANEL USE �6- IB ":>IUD) 

o � q o - '3'2. SC REW 

TERMI N.A.L �N D MoUNT I N G- DE:TA.I L'S 
N o T E : .A L L D \ M e N � \O N S  I N  I N C H E S  

I . L .  41 - 1 02C 

l DIJ>... - 4- HoLE.'S FO� 4 . 190-3'2. MTC:r. SCREW$ 

PANEL CUTOUT i DR.ILL i t-I G­�OR. SEMI-F LU51-1 IIATG-. 

PAWEL DR\LLI N<i OR C UTOUT PRO;TE.C.T\ON MTG. 
(rR.ONT VIEW) 

57-D-7901 

Fig. 22 . Outl ine & Dri l ling Plan for the Type COM Relay in the FT2 1 Case. 
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