
INSTALLATION • 

Westinghouse I .L.  41-162.2C 

OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE POQ NEGATIVE SEQUENCE 

CA U Tl ON: Before putting relays into service, re­

move all blocking which may have been inserted for 

the purpose of securing the parts during shipment, 

make sure that all moving parts operate freely, in­

spect the contacts to see that they are clean and 

close properly, and operate the relay to check the 

settings and electrical connections. 

AP P LICA TI ON 

The type POQ relay is a sensitive instantaneous 

negative sequence current relay that detects un­

balanced conditions in a three phase power system. 

For the application of the type POQ relay refer to 

Fig. 5. 

CONSTR UCTION & OP E RATION 

The POQ relay consists of a negative sequence 

current filter, a saturating transformer, a full wave 

rectifier, a sensitive permanent magnet type polar 

unit, an auxiliary switch, and an indicating con­

tactor switch. These components are connected as 

shown in Figure 3. 

Negative Sequence Current Filter 

The negative sequence current filter consists of 

a three- legged iron core reactor and a resistor. The 

three windings are wound on the center leg of the 

reactor. 

When unbalanced three phase currents are ap­

plied to the filter, an output voltage is obtained 

that is proportional to the input negative sequence 

current. This output voltage is applied to the tapped 

primary of a saturating transformer whose second­

ary is connected to the polar unit through a full 

wave rectifier. 

Polar Unit 

This unit consists of a rectangular shaped mag-

SUPERSEDES I. L .  41-162 .2B 
*Denotes change from superseded issue. 

netic frame, an electromagnet, a permanent magnet, 

and an armature with contacts. 

The poles of the crescent shaped permanent 

magnet bridge the magnetic frame. The magnetic 

frame consists of three pieces joined in the rear 

with two brass rods and silver solder. These non­

magnetic joints represent air gaps which arr bridged 

by two adjustable magnetic shunts. The operating 

winding is concentrically wound around a magnetic 

core. The armature is fastened to this core at one 

end and floats in the front air gap at the other end. 

The moving contact is connected to the free end of 

a leaf spring. 

Indicating Contactor Switch Unit (ICS) 

The d-e indicating contactor switch is a small 

clapper type device. A magnetic armature to which 

leaf-spring mounted contacts are attached, is attr­

acted 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 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 target is reset from the outside 

of the case by a push rod located at the bottom of 

the cover. 

The front spring, in addition to holding the 

target, provides restraint for the armature and thus 

controls the pickup value of the switch. 

Auxiliary Switch (CS-1) 

The auxiliary switch is similar in construction 

to the indicating contactor switch except that it has 

no target. 

When the polar unit contacts close, the coil of 

the auxiliary switch is energized from a battery 

voltage. The operation of this switch consumes 

approximately % cycles, at the end of which time 

the trip circuit will be completed if the polar unit 
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TYPE POQ RELAY __________________________ __ __________________ ___ 
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* Fig. 1 Type POQ Relay in FT-21 case (Front View!. 
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TYPE POQ REL AY ------------------------------------------ f.L. 41-l62.2C 

Fig. 2 Type POQ Relay in FT-21 case (Rear View). 
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TYPE POQ RELAY-------------------------

contacts remain cl osed. The auxiliary switch is 

incorporated in the relay design to give an overall 

shockproof quality not obtainabl e with an extremely 

sensitive high speed el emenL If the polar unit 

contacts are closed momentarily due to an accident­

al mechanical shock to the switchboard panel, they 

will not remain closed for sufficient time to pick up 

the auxil iary switch to complete the trip circuit. 

CHAR ACT E R I S TICS 

The type POQ negative sequence relay is avail-

able with the following negative sequence current 

taps: 

.5 .6 .8 1 .0 1.5 2 .0 2.5 

.2 .4 .5 .6 .8 .9 1 .0 

These taps represent the negative sequence cur­

rent for two d ifferent relays, that will operate the 

relay. At these values of negative sequence current 

the polar unit will close its contacts to p ickup the 

time delay switch. 

Typical burdens and thermal ratings are shown 

in Table I. 

TABL E I 

OVERCURRENT UNIT BURDE N AND THERMAL RATING 

Phase 
Continuous One second 

Rating-Amps Rating - Amps 

1 5 100 

2 5 100 

3 5 100 

Trip Circuit 

The main contacts will safely close 30 amperes 

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

dicating contactor switch will safely carry this 

current long enough to trip a circuit breaker. 

The indicating contactor switch has two taps 

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

Trip Circuit Constant 

Indicating Contactor Switch (ICS) 

0 .2 ampere tap 6 .5 ohms d-e resistance 

2 .0 ampere tap 0 .15 ohms d-e resistance 

S E T TI NG THE R E L A Y 

POQ Unit 

Set the tap to the position which gives the de­

sired negative sequence current pickup. 

Indicating Contactor Switch (ICS) 

4 

The only setting required on the res unit is the 

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

selection is made by connecting the lead l ocated in 

Watts .Volt Amps. Power Factor 
at 5 Amps at 5 Amps. Angle 

5.3 5 .3 oa 
0 .0 .98 goa Lag 

4 .0 7 .25 56° Lag 

front of the tap block to the desired setting by means 

of the connecting screw. When the relay energizes a 

125 or 250 vol t type WL relay switch, or equivalent, 

use the 0 .2 ampere tap. 

INS TALLA TI O N  

The rel ays should be mounted on switchboard 

panels or their equivalent in a l ocation free from 

dirt, moisture, excessive vibration, and heat. Mount 

the relay verticall y  by means of the four mounting 

holes on the fl ange for semi-flush mounting, or by 

means of the rear mounting stud or studs for projec­

tion mounting. Either a mounting stud or the mount­

ing screws may be utilized for grounding the relay. 

The electrical connections may be made directly to 

the terminals by means of screws for steel panel 

mounting or to the terminal studs furnished with the 

relay for thick panel mounting. The terminal studs 

may be easily removed or inserted by l ocking two 

nuts on the stud and then turning the proper nut 

with a wrench. 

For detailed Flexitest case information, refer to 

I. L. 41-076, 
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TYPE POQ RELAY 

NOTE: 

TERM 1.1.6' 8 .foR[ 
TO BE JUMPEREO Af 
RH•Y CASE 

! LCS -. p 

.l.UXILIUY SWITCH 

JllftMIHNG 

MUTUAL REACTOR 

CHASSIS OPERATED 

---SHORTING SWITCH 

--liED HAIIOLE 

--TEST SWIWI 

�cuRRENT Tt:ST JACK 

183A794 

I.L. 41-162.2C 

183A062 
Fig. 3 Internal Schematic of the Type POQ Relay in 

FT-21 case. 
Fig. 4 Polar Unit Permanent Magnet Flux Paths. 

A--��S�T�A�T�I�O�N�B�US�-�P�H�A�S�E�R�O�T�A�T�I�O�N�A�B�C�----------- A 
8--t-.---------------------------------------- B 
C--+-1--.---------------------------------------- C 

A B C 

OTHER 
RELAY 

46 
7 

46 
9 

46- TYPE POQ RELAY 
P- POLAR UNIT 
ICS -INDICATING CONTACT OR SWITCH 
CS-1-AUXILIARY S WITCH 

POS--------.---------

Fig. 5 External Schematic for Type POQ Relay. 
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TYPE POQ R ELAY _______________________________________ __________ _ 

ADJUSTMENTS & MAINTENANCE 

The proper adjustments to insure correct opera­

tion of this relay have been made at the factory and 

should not be disturbed after receipt by the cus­

tomer. If the adjustments have been changed, the 

relay taken apart for repairs, or if it is desired to 

check the adjustments at regular maintenance 

periods, the instructions below should be followed. 

Acceptance Tests 

The following tests are recommended when the 

relay is received from the factory to insure that the 

relay is in proper working order. 

POQ Unit 

Set the relay on the 1 amp tap and apply 1. 73 

amperes single phase to terminals 5 and 7. The 

polar unit should close its contacts within plus or 

minus 10 per cent of this value. These contacts 

should also close when the current is applied to 

termihals 5 and 9 and to 7 and 9. 

Check other taps as per table II. 

TABL E II 

Ammeter Reading For 
Tap Use 

Minimum Pick-up of 
Type POQ Relay 

.865 0.5 

1.04 0.6 

1.38 0.8 

1. 73 1.0 

2.6 1.5 

3. 46 2.0 

4.33 2.5 

Indicating Contactor Switch (ICS) 

Close the contacts of the polar unit and the 

auxiliary switch and pass sufficient d-e through 

terminals 1 and 10 to close the contacts of the 

ICS. This value of current should not be greater 

than the particular ICS tap settings being used. 

The operation indicator target should drop freely. 

Auxiliary Switch (CS-1) 

Close the- contacts of the polar unit and apply 

6 

60 per cent d-e voltage to terminals 2 and 10. The 

auxiliary switch should pick up. 

Routine Maintenance 

All the relays should be inspected periodically 

and the time of operation should be checked at such 

time intervals as may be dictated by experience to 

be suitable to the particular application. 

All contacts should be cleaned periodically. A 

contact burnisher S# 182A8 36HO 1 is recommended for 

this purpose. The use of abrasive material for 

cleaning contacts is not recommended, because of 

the danger of embedding small particles in the face 

of the soft silver and thus impairing the contact. 

Rectifier Bridge Assembly 

To check for diode shorts or opens remove polar 

unit coil connection and measure each diode with 

an ohmmeter for forward and reverse characteristics. 

CALIBR A TI ON 

Use the following procedure for calibrating the 

relay if the relay has been taken apart for repairs 

or the adjustments disturbed. This procedure should 

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

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

Negative Sequence Current Filter 

To adjust the filter resistor tap for no response 

to positive sequence current, remove the relay from 

its case and proceed as follows: 

a. Remove tap screw from POQ unit. 

b. Apply 10 amps single phase current in to 

terminal 7 and out 5. 

c. With low reading rectox type voltmeter, mea­

sure and record the voltage across terminal 5 

and the tap plate of the POQ unit. 

d. Now measure voltage across terminal 5 and 

the top filter resistor screw connection (refer 

to Fig. 2). Adjust this connection until the 

voltmeter reads 1. 73 times the reading obtain­

ed in part C. 

To adjust the filter resistor tap for no response 

to zero sequence currents, remove tap screw from 

POQ unit. Pass 10 amperes into terminal 7 ,  5 am­

peres into terminal 5 and out terminal 4 per Fig. 6.  

Connect a voltmeter between the top and bottom 

filter resistor connection (fig. 2). Adjust the middle 

connection until the voltmeter reads 2 minimum. 
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TYPE POQ RELAY ____________________________________________________ �_.L_. 4_1_-1_62_.2_c 

POQ Unit 

1. Contacts - Allow the armature rivet to 

strike the right hand pole face and bring up 

the stationary contact screw until the con­

tact circuit just makes. Give the stationary 

contact screw an additional one-half to one 

turn before locking it in place with the lock 

nut provided. With the contacts in the closed 

position, bring up the backstop screw until 

it just touches the moving contact. Then 

back off one turn and lock in place. 

2. Minimum Trip Current - Place the tap screw 

in 1 ampere tap. 

There is a residual magnetism effect in this 

relay; therefore, first apply a polarizing cur­

rent of 30 amperes between terminal 7 and 4. 
Place both shunts all the way in and adjust 

the shunts such that with current passed 

through terminal 7 and 5, the polar unit will 

pickup at 1. 73 amperes and dropout at 0.865 

amperes or higher. Refering to Fig. 1, draw­

ing out the left hand shunt increases the 

amount of current required to close the relay 

contacts. Conversely, drawing out the right 

hand shunt decreases the amount of current 

required to trip the relay. It will usually be 

possible to set the relay to the desired 

tripping value by leaving the right hand shunt 

at the extreme "in" position and make all 

adjustments with the left hand shunt. 

The relay should then be momentarily sub­

jected to a current of 30 amperes. Mimi mum 

trip should then be checked and the relay 

readjusted to trip at 1. 73 amperes. This 

process should be repeated back and forth 

until there is no change in the minimum trip 

current. 

3. Indicating Contactor Switch (ICS) 

Close the main relay contacts and pass 

sufficient d-e current through the trip cir­

cuit to close the contacts of the ICS. This 

value of current should be not greater than 

the particular ICS tap setting being used. 

The operation indicator target should drop 

freely. 

POQ RELAY 
(FRONT V lEW) 

RESISTIVE 
LOAD 

I 
I 
I 

-------·-----·836A526 1 
Fig. 6 Test connections for the Type POQ Relay. 

The contact gap should be approximately 

. 04 7" between the bridging moving contact 

and the adjustable stationary contaclt;. The 

bridging moving contact should touch both 

stationary contacts simultaneously. 

4. A.uxilfary Contactor Switch (CS-1) 

Close the polar unit contact and apply 60 

per cent d-e voltage to terminals 2 and 10. 

CS-1 should pick up. 

The contact gap should be approximately 

.047" between the bridging moving contact 

and the adjustable stationary contacts. The 

bridging moving contacts should touch both 

stationary contacts simultaneously. 

R E N EW AL P AR TS 

Repair work can be done most satisfactorily at 

the factory. However, interchangeable parts can be 

furnished to the customers who are equipped for 

doing repair work. When ordering parts, always 

give the complete nameplate data. 
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TYPE POQ RELAY ______________________________________________ ___ 

TERM I IIAI.. AID 
MOUITIIIG DETAILS 

3 if 01 A. 10 MOLES 
01 CUT OUT 

·. ft ' DfA., IIOLES FOI --s �� ' 
2 251 � / .190-32 MT&.SCIM 

32 1' 

-w-- -1 f - =I� -1� -.,. 

PAIIEL CtllOUT I DIILLIII 
FOI SEMI FUISII MT&. 

ktl� ll�t_!� I !� 
32 32 32 32 

PAIEL DIILLI118 01 CUTOUT FOI 
Pl!t\l ECT I 011 MT&· 

( FIOirT Yl EW) 

\ 
TE-.IIIAL. 
111M £a 

57-D-7901 
Fig. 7 Outline and Drilling Plan for the Type POQ Relay in the FT-21 case. 
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Westinghouse I.L. 41-16 2. 2A 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE POQ NEGATIVE SEQUENCE 

CAUTI(}N: Before putting relays into service, re­

move all blocking which may have been inserted for 

the purpose of securing the parts during shipment, 

make sure that al l moving parts operate freely, in­

spect the contacts to see that they are clean and 

close properly, and operate the relay to check the 

settings and electrical connections. 

AP P LICATI O N  

The type POQ rel ay is a sensitive instantaneous 

negative sequence current relay that detects un­

bal anced conditions in a three phase power system. 

For the application of the type POQ relay refer to 

Fig. 5. 

CONSTR UCTION & OP E RATION 

The POQ relay consists of a negative sequence 

current filter, a saturating transformer, a full wave 

rectifier, a sensitive permanent magnet type polar 

unit, an auxiliary switch, and an indicating con­

tactor switch. These components are connected as 

shown in Figure 3. 

Negative Sequence Current Filter 

The negative sequence current filter consists of 

a three-legged iron core reactor and a resistor. The 

three windings are wound on the center leg of the 

reactor. 

When unbalanced three phase currents are ap­

pl ied to the filter, an output voltage is obtained 

that is proportional to the input negative sequence 

current. This output voltage is applied to the tapped 

primary of a saturating transformer whose second­

ary is connected to the polar unit through a full 

wave rectifier. 

Polar Unit 

This unit consists of a rectangul ar shaped mag-

SUPERSEDES I.L. 41-16 2. 2 
*Denotes change from superseded issue. 

netic frame, an electromagnet, a permanent magnet, 

and an armature with contacts. 

The poles of the crescent shaped permanent 

magnet bridge the magnetic frame. The magnetic 

frame consists of three pieces joined in the rear 

with two brass rods and silver solder. These non­

magnetic joints represent air gaps which arr bridged 

by two adjustable magnetic shunts. The operating 

winding is concentrically wound around a magnetic 

core. The armature is fastened to this core at one 

end and floats in the front air gap at the other end. 

The moving contact is connected to the free end of 

a leaf spring. 

Indicating Contactor Switch Unit (ICS) 

The d-e indicating contactor switch is a small 

clapper type device. A magnetic armature to which 

leaf-spring mounted contacts are attached, is attr­

acted 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 this operation two fingers 

on the armature deflect a spring l ocated on the front 

of the switch which al l ows the operation indicator 

target to drop. The target is reset from the outside 

of the case by a push rod l ocated at the bottom of 

the cover. 

The front spring, in addition to hol ding the 

target, provides restraint for the armature and thus 

controls the pickup value of the switch. 

Auxiliary Switch (CS-1) 

The auxiliary switch is similar in construction 

to the indicating contactor switch except that it has 

no target. 

When the polar unit contacts cl ose, the coil of 

the auxiliary switch is energized from a battery 

vol tage. The operation of this switch consumes 

approximately % cycles, at the end of which time 

the trip circuit will be completed if the polar unit 
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TYPE POQ RELAY------------------------

contacts remain closed. The auxiliary switch is 

incorporated in the relay design to give an overall 

shockproof quality not obtainabl e with an extremely 

sensitive high speed el ement. If the polar unit 

contacts are cl osed momentarily due to an accident­

al mechanical shock to the switchboard panel , they 

will not remain closed for sufficient time to pick up 

the auxil iary switch to complete the trip circuit. 

CHAR AC T E R ISTICS 

The type POQ negative sequence relay is avail-

able with the following negative sequence current 

taps: 
.5 .6 .8 1.0 1.5 2.0 2.5 

.2 .4 .5 .6 .8 .9 1.0 
* 

These taps represent the negative sequence cur-

rent for two different rel ays, that will operate the 

rel ay. At these values of negative sequence current 

the polar unit wil l close its contacts to pickup the 

time delay switch. 

Typical burdens and thermal ratings are shown 

in Table I. 

TABL E I 

OVERCURRENT UNIT BURDE N AND THERMAL RATING 

Phase 
Continuous One Second 

Rating -Amps Rating- Amps 

1 5 100 

2 5 100 

3 5 100 

Trip Circuit 

The main contacts will safely cl ose 30 amperes 

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

dicating contactor switch will safely carry this 

current l ong enough to trip a circuit breaker. 

The indicating contactor switch has two taps 

that provide a pickup setting of 0.2 or 2 amperes. 

Trip Circuit Constant 

Indicating Contactor Switch (ICS) 

0.2 ampere tap 6.5 ohms d-e resistance 

2.0 ampere tap 0.15 ohms d-e resistance 

S E T TING THE R E L A Y  

POQ Unit 

Set the tap to the position which gives the de­

sired negative sequence current pickup. 

Indicating Contactor Switch (ICS) 

4 

The only setting required on the ICS unit is the 

sel ection of the 0.2 or 2.0 ampere tap setting. This 

selection is made by connecting the lead located in 

Watts .Volt Amps. Power Factor 
at 5 Amps at 5 Amps. Angl e 

5.3 5.3 oo 
0.0 .98 goo Lag 

4.0 7.25 56° Lag 

front of the tap block to the desired setting by means 

of the connecting screw. When the relay energizes a 

125 or 250 volt type WL relay switch, or equival ent, 

use the 0.2 ampere tap. 

I NS T AL L A TI O N  

The relays should be mounted on switchboard 

panels or their equivalent in a l ocation free from 

dirt, moisture, excessive vibration, and heat. Mount 

the relay verticall y  by means of the four mounting 

holes on the flange for semi-flush mounting, or by 

means of the rear mounting stud or studs for projec­

tion mounting. Either a mounting stud or the mount­

ing screws may be utilized for grounding the relay. 

The electrical connections may be made directly to 

the terminal s by means of screws for steel panel 

mounting or to the terminal studs furnished with the 

relay for thick panel mounting. The terminal studs 

may be easily removed or inserted by l ocking two 

nuts on the stud and then turning the proper nut 

with a wrench. 

For detail ed Flexitest case information, refer to 

I.L. 4 1-076, 
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TYPE POQ RELAY 

125 - l5C �. 
DCCOMTROLCIRCUIT 

POLAR UNIT 

IIOTE: 

TERM �. 6 ' 8 ARE 
TO 8[ JUMPERED .U 
REUY CASE 

.WXILIARY SliiiTCII 

J1'1MDIMG 

IWTU.U IIEACTOl 

183A794 

I.L. 41-162.2A 

183A062 
Fig. 3 Internal Schematic of the Type POQ Relay in 

FT-21 case. 
Fig. 4 Polar Unit Permanent Magnet Flux Paths. 

A --��S�T� A� T�IO�N�B�U�S_-�P�H�A�S�E�R�O�T� A� T�IO�N�A�B�C�-------- --- A 

8--t-�--------------------------------------- B 

c--t-+-�------------------------------------- c 

Pas�. ------�--------

A B C 

OTHER 
RELAY 

46 
5 
46 
7 

4 6  
9 

46- TYPE POQ RELAY 
P- POLAR UNIT 

ICS -INDICATING CONTACTOR SWITCH 
C S-1- AUXILIARY SWI TCH 

* Fig. 5 External Schematic for Type POQ Relay. 

46 
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TYPE POQ R ELAY __________ __________ ______________________ ____ ___ 

ADJUSTMENTS & MAINTENANCE 

The proper adjustments to insure correct opera­

tion of this rel ay have been made at the factory and 

should not be disturbed after receipt by the cus­

tomer. If the adjustments have been changed, the 

relay taken apart for repairs, or if it is desired to 

check the adjustments at regular maintenance 

periods, the instructions bel ow should be foll owed. 

Acceptance Tests 

The following tests are recommended when the 

relay is received from the factory to insure that the 

relay is in proper working order. 

POQ Unit 

Set the rel ay on the 1 amp tap and appl y 1. 73 

amperes single phase to terminal s 5 and 7. The 

polar unit should close its contacts within plus or 

minus 10 per cent of this value. These contacts 

should also close when the current is applied to 

termihals 5 and 9 and to 7 and 9.  

Check other taps as per table II. 

TABL E II 

Ammeter Reading For 
Tap Use 

Minimum Pick-up of 
Type POQ Relay 

.865 0.5 

1. 04 0.6 

1.38 0.8 

1. 73 1.0 

2.6 1. 5 

3.46 2.0 

I 4.33 2.5 

Indicating Contactor Switch (ICS) 

Close the contacts of the polar unit and the 

auxiliary switch and pass sufficient d-e through 

terminals 1 and 10 to cl ose the contacts of the 

res. This value of current shoul d not be greater 

than the particular res tap settings being used. 

The operation indicator target should drop freely. 

Auxiliary Switch (CS-1) 

Close the contacts of the polar unit and apply 

6 

60 per cent d-e vol tage to terminals 2 and 10. The 

auxiliary switch should pick up. 

Routine Maintenance 

All the relays shoul d be inspected periodicall y  

and the time of operation shoul d be checked a t  such 

time intervals as may be dictated by experience to 

be suitable to the particular application. 

All contacts should be cleaned periodicall y. A 

contact burnisher Stt182A836HO 1 is recommended for 

this purpose. The use of abrasive material for 

cleaning contacts is not recommended, because of 

the danger of embedding small particles in the face 

of the soft silver and thus impairing the contact. 

CA L IBR A TI ON 

Use the following procedure for calibrating the 

relay if the rel ay has been taken apart for repairs 

or the adjustments distutbed. This procedure should 

not be used until it is apparent that the rel ay is not 

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

Negative Sequence Current Fi Iter 

To adjust the filter resistor tap for no response 

to positive sequence current, remove the relay from 

its case and proceed as foll ows: 

a. Remove tap screw from POQ unit. 

b. Appl y 10 amps single Phase current in to 

terminal 7 and out 5. 

c. With l ow reading rectox type voltmeter, mea­

sure and record the voltage across terminal 5 

and the tap plate of the POQ unit. 

d. Now measure voltage across terminal 5 and 

the top filter resistor screw connection (refer 

to Fig. 2). Adjust this connection until the 

voltmeter reads 1. 73 times the reading obtain­

ed in part C. 

To adjust the fil ter resistor tap for no response 

to zero sequence currents, remove tap screw from 

POQ unit. Pass 10 amperes into terminal 7, 5 am­

peres into terminal 5 and out terminal 4 per Fig. 6. 

* Adjust the neutral filter resistor tap until the mea­

sured voltage is zero (refer to Fig. 2). 

POQ Unit 

1. Contacts - All ow the armature rivet to 
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TYPE POQ RELAY--------------------------------------------------�LL�-�4�1-�16�2-�2A 

strike the right hand pole face and bring up 

the stationary contact screw until the con­

tact circuit just makes. Give the stationary 

contact screw an additional one-half to one 

turn before locking it in place with the lock 

nut provided. With the contacts in the closed 

position, bring up the backstop screw until 

it just touches the moving contact. Then 

back off one turn and lock in place. 

* 2. Minimum Trip Current - Place the tap screw 

in 1 ampere tap. 

There is a residual magnetism effect in this 

relay; therefore, first apply a polarizing cur­

rent of 30 amperes between terminal 7 and 4. 

Place both shunts all the way in and adjusL 

the shunts such that with current passed 

through terminal 7 and 5, the polar unit will 

pickup at 1 .  73 amperes and dropout at 0. 865 

amperes or higher. Refering to Fig. 1, draw­

ing out the left hand shunt increases the 

amount of current required to close the relay 

contacts. Conversely, drawing out the right 

hand shunt decreases the amount of current 

required to trip the relay. It will usually be 

possible to set the relay to the desired 

tripping value by leaving the right hand shunt 

at the extreme "in" position and make all 

adjustments with the left hand shunt. 

The relay should then be momentarily sub­

jected to a current of 30 amperes. Mimimum 

trip should then be checked and the relay 

readjusted to trip at 1. 73 amperes. This 
process should be repeated back and forth 
until there is no change in the minimum trip 

current. 

3. Indicating Contactor Switch (ICS) 

Close the main relay contacts and pass 

sufficient d-e current through the trip cir­

cuit to close the contacts of the res. This 

value of current should be not greater than 

the particular res tap setting being used. 

The operation indicator target should drop 

freely. 

POQ RELAY 
(FRONT V lEW) 

0 G) 
® 4 

RESISTIVE 
LOAD 

836A526 
* Fig. 6 Test connections for the Type POQ Relay. 

The contact gap should be approximately 

. 04 7" between the bridging moving contact 

and ttw adjustable stationary contacts. The 

bridging moving contact should touch both 

stationary contacts simultaneously. 

4. Auxiliary Contactor Switch (CS-1) 

Close the polar unit contact and apply 60 

per cent d-e voltage to terminals 2 and 10. 

CS-1 should pick up. 

The contact gap should be approximately 

. 04 7" between the bridging moving contact 

and the adjustable stationary contacts. The 

bridging moving contacts should touch both 

stationary contacts simultaneously. 

RENEWAL PARTS 

Repair work can be done most satisfactorily at 

the factory. However, interchangeable parts can be 

furnished to the customers who are equipped for 

doing repair work. When ordering parts, always 

give the complete nameplate data. 
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Fig. 7 Outline and Drilling Plan for the Type POQ Relay in the FT-21 case. 
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