
INSTALLATION 
Westinghouse I .L. 4 1 -241 .3H 

• OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE CW POWER RELAY 

30° CHARACTERISTIC FOR THREE PHASE 

C A. U T 1 0 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 all moving parts operate freely, inspect 

the contacts to see that they are clean and close 

properly, and op erate the relay to check the settings 

and el ectrical connections. 

A P P L I C A T I O N 

The typ e CW relay for three-phase application is 

a single phase induction type relay providing over 

power or reverse power protection for electrical equip­

ment or circuits. It is not intended for use as a fault 

protective relay. 

The CW relay for three-phase applic ation uses 

phase-to-phase voltage and line current, with maxi­

mum torque occuring whe n the relay current leads the 

relay voltage by 30 ° at syste m unity power factor. 

Tap value is the volt-amperes at which the contacts 

close with relay current leading relay voltage by 30°. 

One CW relay is required for balanced three phase 

system and three relays are required for unbalance d 

conditions . 

C O N S T R U CT I O N 

The relay consists of a product operated unit, a 

phase shifter and an indicating contactor switch 
(ICS). 

P roduct  T ype U n i t  

The electromagnet for the main element has a 

tapped current coil located on the center leg of an 

''E" typ e laminated structure and two potential coils 

on the outer legs. Operating torque is obtained by 

energizing the tapped coil with line current and the 

two outer coils with line potential from the line poten­

tial transformers. Out of phase air gap fluxes neces­

sary for operating torques are produced by a phase 

shifting network in conjunction with the potential 

coils. Maximum torque occurs when the current leads 

the voltage by 30 degrees. The voltage is independent 

of the direction of power flow. This provides a refer­

ence so that the disc can rotate in either direction de-

SUPERSEDES I .L. 4 1 - 24 1 . 3G 
*Den otes change from superseded i ssue. 

pending upon direction of the line current. The com­

bination of voltage and current produces an op erating 

torque proportional to power. 

P ha s e  Sh i fter - The phase shifter network consist of 

a re sistor in series with the potential coils. 

I n d i ca ting  C o ntactor Swi tch U n i t  ( IC S) 

The d-e indicating contactor switch is a small 

clapper type device. A magnetic armature, to which 

leaf-spring mounted contacts are attached, is attracted 

to the m agnetic core upon energization of the switch. 

When the switch closes ,  the moving contacts bridge 

two stationary contacts, completing the trip circuit. 

Also during this operation two fingers on the armature 

defl ect 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. 

C H A R A CT E R I ST I C S  

The type CW relays are available in the following 

ranges and tap s: 

Volts I (IL VLL) ) yl3 single phase watts 
Line- to 

Line Range Taps 

1 20 20- 1 20 20- 30- 40- 60- 80-1 00- 120 

100- 600 1 00- 1 50-200-300-400-500- 600 

208 35- 200 35- 50- 70- 1 00-140- 1 75- 200 

1 75-1000 
I 175-250-350-500-700-875- 1000 

Typical 60 cycl e Time-Power Curve s are shown 

in Figs. 3 & 4. The curves are taken at maximum tor­

que which occurs with the current leading the voltage 

by 30 degrees. (within ±4°) 
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TYP E CW POW E R  R E LAY __________________________ _ 

2 

Fig. 1 .  1 .  Time-power unit. 2. Indicating Connector Switch (ICS). Note: Phose shifting resistor is mounted in rear. 

T r i p  C i r c u i t  rear mounting stud o r  studs for projection mounting. 

The main contacts will safely close 30 amperes 

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

dicating contactor switch will safely carry this cur­
rent long enough to trip a circuit breaker. 

The indicating contactor switch has two taps that 

provide pickup setting of 0.2 or 2 amperes. To change 

taps requires connecting the lead located in front of 

the tap block to the desired setting by means of a 

screw connection. 

T r i p  C i rcuit C o n s tant 

Indicating Contactor Switch (ICS) 

0. 2 ampere tap 6.5 ohms d-e resistance 

2.0 ampere tap 0.15 ohms d-e resistance 

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 f ree from dirt, 

moisture, excessive vibration and heat. Mount the re­

lay vertically by means of the four mounting holes on 

the flange for semi-flush mounting or by means of the 

2 

Either a mounting stud or the mounting screws may be 

utilized for grounding the relay, The electrical con­

nections may be made directly to the terminals by 
me ans 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 locking two nuts on the stud and then 

turning the proper nut with a wrench. 

For detailed FT case information refer to I.L. 

41-076. 

S E T T I NGS 

Product Unit 

There are two settings to be made. One is the 

current tap setting, and the second, the time dial 

setting. 

The CW relay for three-phase application has taps 

which represents single phase watts multiplied by 

�The power to operate the relay equals the three 

phase primary power divided by the quantity ({3 times 

the current and potential transformer ratios). 
J3 Pl¢ P3¢ 

*TAP= = 

RcRv J:3 RcRv
· 

.�. 
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TY P E  CW POW E R  R E LAY _______________________ __:'.:::·L:.:..· ...:..41:..:·2:....:.4.:.:.1.3.:.:..:.H 

IIIDICATIIIG 

COIITACTOR 

SWITCM 

WITN RELATIVE IIISTAIIT.UEOUS POlARITY 

AS SMCMI, TilE COJTACTS CLOSE· 

CIIASS IS OPE RATED 

SIIOUIWJ SWIT� 

TERMIIIAL 

183A776 

Fig. 2. Internal Schematic of the Type CW Relay in the 
Type FT11 Case. 

This r ei ay power expressed as multipl es  of the chos en 

tap locates a value on th e  abscissa o f  the Tim e-Power 

Curves o f  Fig. 3 and 4. The relay operating time for 

various tim e dial s ettings th en i s  observed on th e  

ordinate. By ch anging taps or  time dial , the required 

operating time can be selected for specific power 

value. 

CAU T ION 

When changing taps with the relay in s ervice, 
screw the extra tap screw in the new tap hole before 
removing the old tap screw. This p revents open­
circuiting the current transformers. 

In dicatin g C ontactor switch (ICS) 

No setting is required on the ICS unit except the 
selection of the 0. 2 or 2.0 ampere tap setting. This 
selection is made by connecting the lead located in 
front of the tap block to the desired setting by means 
of the connecting screw. 

A DJU S T M E N T  A N D  M A I N T E N A N C E  

The p roper adjustments to insure correct operat­

ing of this relay have been made at the factory and 

should not be disturbed after receipt by the customer. 

If the adjustments h ave been changed, the relay taken 

apart for repairs, or if it is desired to check the ad­
j ustments at regular maintenance p eriods, the instruc­

tions below should be followed. 

All contacts should be cleaned periodically. A 

contact burnisher Stll82A836H0 1 is recommended for 
this purpose. The use of abrasive material for clean­

ing contacts is not recommended, because o f  the 

A T  SYSTEM UNITY POWER FACTOR RELAY 
I AN LEADS VAC 

BY 300 

SYSTEM WATTS • .[3' IL ELL 

RELAY TORQUE-< I(_ ELL 

849A304 
Fig. 3 Current and Voltage Ph asors at System Unity Power 

Factor Applied to Type CW Relay. 

danger of embedding small particles in the face of the 
soft silver and thus impairing the contact. 

Product Unit 

Contacts - The index mark on the movement 
frame will coincide with the "0" mark on the time 
dial when the stationary contact has moved through 
approximately one-half of its normal deflection. There­
fore, with the stationary contact resting against the 

backstop, the index mark is offset to the right of the 
"0" mark by approximately . 0 20". The placement of 
the various time dial positions in line with the index 
mark will give operating times as shown on the re­
spective time-current curves. 

Minimum Trip Volt Amperes -Set the time dial to posi­

tion 6. Using the low�st tap setting, alternately apply 

tap value volt amperes plus 3% and tap value volt am­

peres minus 3% with the current leading the voltage by 

30 °. The moving contact should leave the backstop at 

tap value plus 3% and should return to the backstop at 

tap v alue minus 3%. The relay should be calibrated 

with 10 times tap value at the number six time dial 

position. Check several points on the typical time 

curves. Time curve calibration is affected by adjust­

ing the position of the permanent magnet keeper. Note 

that with current leading voltage by 30 degrees the 

actual watts applied to the relay are .866 times tap 

value at pickup. 

Indicating C ontactor Switch (I CS ) 

Close the main relay contacts and pass suffi­

cient d-e current through the trip circuit to close the 
contacts of the ICS. This value of current should not 

be' greater than the particular ICS tap setting b eing 
used. The indicator target should drop freely. 
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TY P E CW POW E R  R E LAY __________________________________________________ __ 
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Fig. 4 Typical60 cycle Time Curves of the 20 -1 20 and 35 -200 watt Type CW Relay. 
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TY P E  CW POW E R  R E LAY ----------------------___;;:;::I ._L ._4....;.1 ._24-"1 ·:......;..3H 

2 4 6 8 10 12 14 16 18 20 
30 

20 
TYPE CW 

H I GH WAT T RE LAYS 
I l\ TYP ICAL T I M E  C U R V E S  

10  

8 l\\\ l\\\\ 
6 1\\\\\ 
5 \ \[\\\\\ \ 
4 [\\\\\"\' 

\\�\\� � 3 

2 \i\\� � � 
\I� � � � 

TIME DIAL 

� � � r--_ S E TTING 

(/) 1.0 � t....::::: I I  0 \. ....... ......... -... -- -..;;,.. � 

z 0.8 \. " ......... .......... ............:: � � 10 
0 \ 1\ '\. "' � f'.:.: ..... � t--.:.:. =:::::: - 9 
(.) \ \ ......... ............ ................. -r- -- - 8 w 0.6 C/) \ \ ,� � � � r- '""'F.::::: - 7 
z 0.5 \ ""' .......... ----- -r---_ 6 r--.._ � 
w 0.4 � \ � -1---- -r-::::..._ 5 

� 1--- - 4 � 0.3 1\ � -.............: -.;;;; r--_ 
1---- 3 

0.2 \ � -1----

............__ 
- 2 � 1----

0.1 ._ 
,...... � .... 

0.08 
.......... I 1---.. 

0.06 
---

-t--0.05 
I 

0.0 4 2 
0.03 

0.02 

0.01�-�---+--�--J--��-�---�---L---+--� 
2 4 6 8 10 12 14 16 1 8  2 0  

MULTIPLES O F  TAP WATTS 

184A601 

Fig. 5 Typical 60 cycle Time Curves of the 100 -600 and 175-1000 watt Type CW R elay. 
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T Y P E  CW POW E R  R E L AY---------------------------------------------------

E N E RGY R EQU I R E M E N TS 

The 60 cycle burdens of the type CW Relay 

Three-Phase Application are as follows: 

Relay Range Potential Circuit 

Watts Voltage Voltamperes 
Current 

lags by 

20- 120 120 1 7.9 60" 

100- 600 120 1 7.9 60" 

35 - 200 208 18.8 59• 

175- 1000 208 18.8 59• 

Current Coil Ratings: 

Continuous 1 Sec. 

A. 20-120 Watt Range 

35-200 Watt Range 

B. 100-600 Watt Range 

175-1000 Watt Range 

SUTIOM IIUS 

II 
i .. 
� 

t llJ[.fl.,-.-<'HE!--'V"---'*-0---i 
�1'-l:+.f'�r-------

• •  c 

"5, F ICS 

¥b:- I t 
&)'· 

••• ,�l...._ ____ _ 

5 Amp eres 230 Amperes 

8 Amperes 370 Amperes 

DEVICE NUMBER CHART 

az � DIRECTIOUL POWER RELAY, TYPE CW 

S2 • POWER CIRCUIT BREAKEI 

ICJ • INDICATING CONTACTOII SWITCH 

a- BRE.UEII AUXILIUY COITACT 

TC • BREAKER TRIP COIL 

MOTE: FOR IALMCED 3 PilAU CONDITICNIS OltLY 
OtiE RELAY IS REQUIRED 

184A811 

ol< Fig. 6 External Schematic of Three Type CW Relays on a 
Three-Phase System. Note: For Balanced Three 

Phase Conditions only One CW R elay is reqyired. 

6 

Current Circuit 

Current 
Relay 

Voltamperes 
Current 

Tap lags by 

5 amp. 20 16.2 78° 

5 amp, 100 5.4 77° 

5 amp. 35 16.2 78° 

5 amp. 175 5.4 77° 

R E N E W A L  P A R T S  

Repair work can b e  done most satisfactorily at 

factory. However, interchangeable parts can be fur­

nished to the customers who are equipped for doing 

repair work. When ordering parts always give the com­

plete nameplate data. 

A-�------------------�-------------

s ---+�r---------------+---�---------
c ---+���--------------+----4----------

F)·l 

I 
I VsA 

I z ADJUSTABLE 

lA SHOWN AT UNITY POWER 
FACTOR. 

774B831 

ol< Fig. 7. External Schematic of Three Phase CW Relays for 
Loss of Field Protection. 
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TYPE CW POWER RELAY _________________________ .:.:,I-=.;L·:..:4:.:;1-:,:.24:,:1.:.:.3�H 

12� VOLT TEST SOURCE 

NOTE' 

ROTATION I, 2, 3 , 

TYPE CW REL.AY 
(FRONT VIEW) 

SWITCH 

MAXIMUM TORQUE ANGLE IN THE TRIPPING DIRECTION OCCURS WHEN THE 
CURRENT LEADS THE VOLTAGE BY 30• WITH CONNECTIONS AS SHOWN. 

849A303 
Fig. 8 Diagram of Test Connections for Type CW Relay in 

F T-11 Case. 
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TYPE CW POWER RELAY __________________________ _ 

5 -]8 SCREW i& (FOR THICK 
PANEL USE 

i_. 18 STUD )  
I& 

f 

I5 -¥i q ·190-32 �IT:i. SCREWS 
1YC � ��·· q HOLE� FOR 

2� I f+-'-" 

-;-L-i -•:.-�----..:.: L r�·t L ... 8 R -J--

�a�i-r-
).._ S7� 

'!'"" 
PANEL CUTOUT' ORILLIHG 
FOR SE�I-FLUSH �TG. 

PILOT PLATE SNAP} 6H RELAY (TA!! TO WBEN USED 
REAR) 

s! 8 

• 19o-32 SCREW 

TEIIMIUL AIID 
MOUIITIIG DETAIL$ 

FOR THICK PAIIEL USE • 190- 3 2  STUD 

2. Dl A, 10 HOLES--� 
q 011 CUT OUT 

PAMEL DIII LLIIIG 011 CUTOUT FOR 
I'ROIJECTI 01 NTG. 

( FROMT YIEW) 

� Fig. 9. O utline and Drilling Plan for the Type CW Relay in the Type F T17 Case. 

TERNIMAL 
NUMBER 

57-D-7900 

WESTINGHOUSE ELECTRIC CORPORATION 
R E LAY- I N ST R U M E NT D I VI S I O N  N EWAR K, N .  J. 
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INSTALLATION 
Westinghouse I.L. 4 1 -24 1 . 2C 

• OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE CW POWER RELAY 

ZERO DEGREE CHARACTERISTIC 

CAU T ION Before putting relays into service, remove 

all blocking which may have been inserted for the 

purpose of securing the parts during shipment, make 

sure that all moving parts operate freely, inspect the 

contacts to see that they are clean and close properly 

and operate the relay to check the settings and elec­

trical connections. 

A P P L I C A T I O N  

The type CW relay i s  a single phase induction 

type relay providing over power or reverse power pro­

tection for electrical equipment or circuits. It is not 

intended for use as a fault protective relay. 

C O N S T R U C T I O N  

The relay consists of a product operated unit, a 

phase shifter and an indicating contactor switch (ICS). 

Product T ype Unit 

The electromagnet for the main element has a 

tapped current. coil located on the center leg of an 

"E" type l aminated structure and two potential coils 

on the outer legs. Operating torque is obtained by en­

ergizing the tapped coil with line current and the two 

outer coils with line potential from the line potential 

transformers. Out of phase air gap fluxes necessary 

for operating torques are produced by a phase shifting 

network in conjunction with the potential coils. Maxi­

mum torque occurs when the current and voltage are 

in phase. The voltage is independent of the direction 

of power flow. This provides a reference so that the 

disc can rotate in either direction depending upon 

direction of the line current. The combination of volt­

age and current produces an operating torque propor­

tional to power. 

Phase Shifter The phase shifter network consists of a 

capacitor in parallel with the potential coils and a 

reactor in series with the above combination. 

In dicating Contractor Switch Unit {I CS) 

The d-e indicating contactor switch is a small 

SUPERSEDES I.L. 41 -24 1 .28 
*Denotes change from superseded issue. 

clapper type device. A magnetic armature, to which 

leaf-spring mounted contacts are attached, is attracted 

to the magnetic core upon energization of the switch. 

When the switch closes, the moving contacts bridge 

two stationary contacts, completing the trip circuit. 

Also during this operation two fingers on the armature 

deflect a spring located on the front of the switch, 

which allows the operation indicator target to drop. 

The 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. 

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

The type CW relays are available in the following 

ranges and taps: 

SINGLE PHASE 
WATT RANGE POTENTIAL COIL TAPS 

20- 120 120 20-30-40-60-
80-100-120 

100 - 600 120 100-150-200-300-
400-500-600 

Typical 60 cycle Time-Power Curves are shown 

in Figs. 3 & 4. The curves are taken at maximum tor­

que which occurs with the current and voltage in 

phase (within ±4°). 

T rip Circuit 

The main contacts will s afely 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 pickup setting of 0. 2 or 2 amperes. To 

change taps requires connecting the lead located in 
front of the tap block to the desired setting by means 

of a screw connection. 
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TY P E  CW POW E R  R E L AY __________________________________________________ __ 

3 

F ig. 1 T yp e  C W  R e lay W i thout Case. 1 - Cap ac itor. 2 - Reactor. 3 -Indicating Co ntactor Switch (ICS). 

4 - T ime-Po w e r  Unit. 

Trip Circuit Constant 

Indic ating Contactor Switch (ICS) 

0.2 ampere tap 6.5 ohms d-e resistance 

2.0 ampere tap 0.15 ohms d-e resistance 

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, 

moisture, excessive vibration and heat. Mount the re­

lay vertically 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 projection mounting. 

Either a mounting stud or the mounting screws may be 

utilized for grounding the relay, The electrical con­

nections 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 

p anel mounting. The terminal studs may be e asily re-

2 

moved or inser ted by locking two nuts on the stud and 

then turning the proper nut with a wrench. 

For detailed FT case information refer to I .  L .  

41-076. 

S E T T I NGS 

Product Unit 

There are two settings to be made. One is the 

current tap setting, and the s econd, the time dial 

setting. 

The power to operate the relay equal s the pri­

mary power divided by the current and potential trans­

former ratios. This relay power expressed as multi­

ples of the chosen tap locates a value on the abscissa 

of the Time-Power Curves of Fig. 3 and 4. The relay 

operating time for various time dial settings then is 

observed on the ordinate. By c hanging taps or time 

dial , the required operating time can be selected 

for a specific power value. 
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TY P E  CW POWE R R E LAY -------------------------I ._L_. 4_1..;;·2_41_.2_ c 

IIIOICATING 
COMTACTOR 
SWITCII 

ICS}-----------, 

III ITti R[l.UIWE IIISTAIIU NEOUS POLARITY 
AS SHOWII, Tri€: COIITACTS CLOSE. 

REACTOR 

I NOUCTIOIIUMIT 

CHASSISOPEii:ATEO 
St10iHING SWITCI1 

TEST SWITCH 

183A773 

F i g .  2 Internal Schematic of the T yp e  CW Relay i n  
t h e  Type F T  21 Case. 

CA U T ION 

When changing taps with the relay in service, 

screw the extra tap screw in the new tap hole before 

removing the old tap screw. This prevents open­

circuiting the current transformers. 

Indicating Cantactor Switch (ICS) 

No setting is required on the ICS unit except the 
selection of the 0.2 or 2.0 ampere tap setting. This 
selection is made by connecting the lead located in 

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

ADJUSTMENT AND MAl NTENANCE 

The proper adjustments to insure correct opera­

ting of this relay have been made at the factory and 

should not be disturbed after receipt by the customer. 

If the adjustments have been changed, the relay taken 

apart for repairs, or if it is desired to check the ad­

justments at regular maintenance periods, the instruc­

tions below should be followed. 

All contacts should be cleaned periodically. A 

contact burnisher S#l82A836H01 is recommended for 

this PurPOSe. The use of abrasive material for clean-

ing contacts is not recommended, because of the dan­

get of embedding small particles in the face of the 

soft silver and thus impairing the contact. 

Product Unit 

Contacts - The index mark on the movement 

frame will coincide with the "0" mark on the time 

dial when the stationary contact has moved through 

approximately one-half of its normal deflection. There­

fore, with the stationary contact resting against the 

backstop, the index mark i� offset to the right of the 

"0" mark by approximately . 020". The placement of 

the various time dial positions in line with the index 

mark will give operating times as shown on the re­

spective time-current curves. 

Minimum Trip Watts- Set the time dial to position 6. 
Using the lowest tap setting, alternately apply tap 

value watts plus 3% and tap value watts minus 3% ·� 

with the current and the voltage in phase. The mov-

ing contact should 1 eave the backstop at tap watts 

plus 3% and should return to the backstop at tap 

value watts minus 3'/c. The relay should be calibrated 

with 10 times tap value watts at the number six time 

dial position. Check several points on the typical time 

curves. Time curve calibration is effected by adjust-

ing the position of the permanent magnet keeoer. 

Indicating Contactor Switch (ICS) 

Close the main relay contacts and pass suffici-. 

.cient d-e current through the trip circuit to close the 

contacts of the ICS. This value of current should not be 

greater than the particUlar ICS tap setting being used. 

The indicator target should drop freely, 

ENERGY REQUIREMENTS 

The 60 cycle burdens of the type CW Relay Single 
Phase Application are as f ollows: 

1. The 20-120 Watt, 120 Volt Relay 

A. Potential Circuit Burden at Rated Voltage 

Current Lags By 

B. curent Coil at 5 Amperes 

TAP 

20 

CURRENT LAGS BY 

Volt Amperes 

5.4 

VOLT AMPERES 

16.2 
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TYPE CW POWER RELAY ---------------------------
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Fig. 3 T ypical 60 c ycle T i m e  C urves of th e 20-120 watt T yp e  C W  R e lay. 
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TY P E  CW POW E R  R E L AY __________________ ____ __ I _.L_. 4_ 1_-2_41_.2c 
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Fig. 4 Typical 60 cycle Time Curves of the 100-600 watt Type CW Relay. 
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T Y P E CW POW E R  R E LAY ______________________________________ __ __________ __ 

2. The 100-600 Watt, 120 Volt Relay 

A. Potential Circuit Burden at Rated Voltage 

Current Lags by Volt Amperes 

5.9 

B. Current Coil Burden at 5 Amperes 

TAP 

100 

CURRENT LAGS BY VOLT AMPERES 

5. 4 

Current Coil Ratings 

continuous 

A. 20-120 Watt Range 5 Amperes 

B. 100-600 Watt Range 8 Amperes 

RENEWAL P ARTS 

1 Sec. 

230 Amperes 

370 Amperes 

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 com­

plete nameplate data. 

6 

PO S; �_:D::_C ....!T!!.R I P�B�us
_ 

'",...+----

DEVICE NUMBER CHART 

32 - DIRECTHliiAL POJIIER RELAY, TYPE C\11 
S2 - POWER C I R C l. I I T  BREAKER 

ICS - I N D I CATI NGCONTACTOR S iij i TCH 

a - BRE.UER AIIXILI ARY COIITACT 
TC - BREAKER TRIP COIL 

184A810 

F ig.  5 External Schematic of One Typ e CW Relay on 

a Si ngle Phase Sys tem. 
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TY P E  CW POW E R  R E LA Y ___________________________ L _L_ 4_1 _-2_4 1_. 2_c 

SPACER FOR 
THIN PANELS 

2-16 SC.RE.W 
""(FOR "T\-\IC� 

PANEL USE 
f6-tB '!:olllD) 
o�go-3� SCREW 

"TERMINAL ANO 
MOUNTING- DE:iA.I\.5 

l DI�>-..-4-HOLE.S FOR + -\90·3'2. MTG. <;;CREW$ 

Pt>.NEL C\JIOUT t ORILL\NGr 
FOR SEMI-FLU5� \.ATG-. 

TERMINAl.. 

NUME>ER 
PANEl.. OR\L\..ING- OR CUTOUT FOR PROJ"ECTION MTG-. 

(rRO�T VIE:W) 

57-D-7901 

Fig.  6 Outline and D rilling Plan for t he Type CW R e lay in the Type FT 21 Case.  
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Westinghouse I.L. -4 1 - 24 1 . 4A 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE CWD POWER RELAY 

Three Phase WaH Sensing Relay 

C A U T  I 0 N Before putting relays into service, re­
move all blocking which may have been inserted for 
the purpose of securing the p arts during shipm ent , 

make sure that all moving parts operate freely,inspect 
the contacts to see that they are clean and close 
properly, and operate the relay to check the settings 
and electrical connections.  

A P PLICATION 

These relays are used to initiate switching or 

control operations when the line watts rises above 
a preset value, or falls below a preset value, Thus 
the relay is a current sensing device with high and 
low current settings. 

The CWD relay for the three-phase application 
uses phase-to-phase voltage and line current, with 
maximum torque occuring when the relay current 
leads the relay voltage by 30° at system unity power 
factor .  The relay operate s on single phase watts 
multiplied by v'3. One CWD relay i s  required for 
balanced three phase system and three relays are 
required for unbalanced conditions. 

CONSTR UCTION 

The relay consists of an induction disc type 

watt sensing unit containing a phase shifter. 

Product Type Unit 

The electromagnet for the main element may 
have a tapped current coil located on the center leg 
of an "E" type laminated structure and two potential 

coils on the o uter legs. Operating torque is obtained 

by energizing the current coil with line current and 
the two outer coils with line potential from the line 
potential transformers. Out of phase air gap fluxes 
necessary for op erating torques are produced by a 

SUPERSEDES I.L. 4 1 -24 1 .4 
*Denotes Change from Superseded Issue. 

phase shifting network in conjunction with the poten­
tial coils. Maximum torque occurs when the current 
leads the voltage by 30 degrees. The voltage is inde­

pendent of the direction of power flow. This provides 
a reference so that the disc can rotate in either 
direction depending upon magnitude of the line cur­
rent. The combination of voltage and current produces 
an operating torque proportional to power. 

When the watt sensing unit contact closes to 
the right this indicates that the line watts are at or 
above the value of watts desired. Conversely when 
the watt sensing unit contact closes to the l eft this 
indicates that the line watt is at or below value of 
current desired. 

Phase Shi fter 

The phase shifter network consist of a resistor 
in series with the potential coils .  

CHARACTERISTICS 

The type CWD relays are available in the follow­
ing ranges and taps: 

Volts (IL VLL) 

Line-to v'3(single phase watts) 

Line Range Taps 

20- 1 20 20-30-40-60-80-1 00- 1 20 
1 20 

1 00- 600 1 00- 1 50-200-300-400-500-600 

208 
35- 200 35-50-70- 1 00- 1 40- 1 75-200 

1 75-1 000 1 75-250-350-500-700-875-1 000 

1 0· 60 None 
20 - 1 20 None 

1 20 50· 300 None 
1 00 - 600 None 
1 50 - 900 None 
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TYP E CWD POWER R ELAY ------------------------------------------------------

The type CWD watt sensing relay has adjust­
able high and low wattage contacts that can be set 
around a 150 o arc which is calibrated in watts on 

non-tapped relays, or in percent of tap value watts 
on tapped relays . These values represent the tripping 
position of the moving contacts when the value of 

watts is applied to the relay. For the tapped relays 
the percent scale markings are 80 , 85 , 90 , 95 ,  100, 
105 and 100 . 

The moving contacts will assume a position cor­
responding to the watts applied to the relay and will 
stay in that position until the wattage changes.  If the 
wattage changes either gradually or suddenly,the con­
tact will assume a hew position corresponding to the 
change unless the travel is limited by the setting of 
the adjustable contacts .  If the contacts are set to 
close for a particular value of watts, and if a wattage 
of that exact amount is applied, then the relay is oper­
ating at its minimum trip point and the times on re­
peated operations are not rep etitive within close 
tolerances.  However. wattage appreciably greater 
than the wattage setting, or appreciably l ess than 

the wattage setting, result in relay timing operations 

which are consistent for Iepeated trials. 

The induction unit has inverse timing; that is ,  
the greater the change in watts, the faster the relay 
contact will travel. 

INSTALLATION 

The relays should be mounted on switchboard 
panels or their equivalent in a location free from dirt, 
moisture, excessive vibration and heat .  Mount the re­
lay vertically 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 projection mounting. 
Either a mounting stud or the mounting screws may be 
utilized for grounding the relay. The electrical con­
nections 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 locking two nuts on the stud and then 

turning the proper nut with a wrench. 

For detailed FT case information refer to I.L .  
4 1-076. 

SETTINGS 

Product Unit 

The CWD relay for three-phase 208V application 
has taps which represents single phase watts multi­
plied by v'3. The power to operate the relay equals 

2 

the three phase primary power divided by the quantity 
v'3times the current and potential transformer ratios. 

The watt sensing unit settings can be defined 
either by contact settings or tap setting. The high 
and low watt contact settings are described under 
"Characteristics". 

Relays which are tapped have a connector screw 
on the terminal plate above the scale which makes 

connections to various turns on the operating coil . 
The tap setting is made by placing this screw in the 
desired tap as marked on the terminal plate .  

Caution 

Since the tap block connector screw carries 
operating current, be sure that the screw is turned 
tight. In order to avoid opening the current trans­
former circuits when changing taps under load, connect 
the spare connector screw in the desired tap position 
before removing the other tap screw from the original 
tap position. 

ADJUSTMENTS AND MAINTENANCE 

The proper adjustments to insure correct op era­
tion of this relay have been made at the factory. Upon 
receipt of the relay no customer adjustments ,  other 
than those covered under "SETTING" should be 
required. 

Acceptance Check 

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

A. Current Sensing Unit  

1 .  Contact Adjustment Check - Set the  left­

hand contact in the center of the scale and adjust 
the wattage until the moving contact just makes.  
Move the left-hand contact out of the way and bring 

the right-hand contact up until the contacts just 

make .  The right pointer should be within ± 1/32" of 
where the left-hand pointer was. 

2. Calibration Check - Check the scale mark­

ings by setting either of the two contacts at a value 

marked on the scale ,  then alternately apply this 
wattage plus 5% and minus 5% for non-tapped relays,  

and plus and minus 3% for tapped relays.  The under 
wattage contact should mak e  at the lower wattage 
and break at the higher wattage. For the over wattage 

contact check, the contact will make for the higher 
wattage and break at the lower wattage.  

-
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WITH RELAl iYE INSTUTANEOUS POLARITT 
AS SlOW., THE CONTACTS CLOSE. 

INTERNAL SCHEMATIC 

Fig. 1 In tern al Schematic of the Tapped Type Relay 
in the Type FT 77 Case. 

INDUCT I ON UNIT 

CHUS IS OPERATED 
SHORli•G SWITCH 

RED HUDLE 

TEST SWITCH 

CUIIEKT TEST .IAQt 
TEIMIIAL 

188A396 

W I TH RELATIVE I NSTANTANEOUS POLAR I TY 
AS SHOWN, THE C ONTACTS CLOSE. 

INTERNAL SCHEMATIC 

I NDUCTION UNIT 

CHASSIS OPERATED 
SHORT I NG SWI TCH �REO HANDLE 

X- ' TEST SWITCH 

CURRENT TEST JACK 

TERMINAL 

188A024 

Fig. 2. Internal Schematic of the Non- Tapped Type 
Relay in the Type FT 7 7 Case. 
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TY P E CWD POWER R ELAY 
______________________ ____________________ __________ _ 

Routine Maintenance 

All relays should be inspected periodically 'and 
the time of op eration should be checked at least 
once every year or at such other time intervals as 
may be dictated by experience to be suitable to the 

particular application. The use of p hantom loads, in 
testing induction-type relays, should be avoided, 
since the resulting distorted current wave form will 
produce an error in operation. 

All contacts should be periodically cleaned. A 
contact burnisher # 182A836HO 1 is recommended for 

this p urpose.  The use of abrasive material for clean­
ing contacts is not recommended, because of the dan­
ger of embedding small p articles in the face of the 

soft silver and thus impairing the contact. 

CALl BRATION 

Use the following procedure for calibrating the 

relay if the relay has been taken apart for repairs or 
the adjustments disturbed. This p rocedure should not 
be used until it is apparent that the relay is not in 
proper working order. (See "Acceptance Check " ) .  

A. Watts Sensing Un it  

1 .  Contacts - Apply sufficient wattage to the 
relay, to make the disc float in the center of its 

travel. Move both of the adjustable contacts until 
they just make with the moving contact. If the two 

4 

contact pointers do not meet at the same point on the 
scale (± 1/32"), adjust the follow on both adjustable 

contacts.  Approximately the same follow should be 
in each of the adjustable stationary contacts. 

2 .  Calibration Check - The adjustment of the 
spring tension in calibrating the relay is most con­
veniently made with the damping magnet removed. 

Set either of the adjustable stationary contacts 
in the center of its travel and apply this wattage to 
the relay. Wind up the spiral spring by means of the 
spring adjuster until the stationary contact and mov­

ing contact just make .  

Check the  other markings by setting the  adjust­
able contact on these markings and applying the cor­
responding wattage to the relay. The contacts should 
make within plus or minus 5% of contact setting for 
non-tapped relays and plus or minus 3% of contact 
setting for tapped relays. 

RENEWAL P ARTS 

Repair work can be done most satisfactorily at 

the factory. However, interchangeable parts can be 
furnished to the customers w ho are equipped for 
doing repair work . When ordering parts, always give 

the complete nameplate data. 
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TYPE CWO POWER RELAY __________________________ I.L_._4_1·_2 4_1_.4A 

ENERGY REQ UI REMENTS 

The 60 cycle burdens of the type CWD Relay 
Three-Phase Applications are as follows: 

Relay Range Potential Circuit Current Circuits 

Watts Voltage Voltamperes 

1 0- 60 1 20 20.5 
20 - 1 20 
50 - 300 

1 00 - 600 
1 50 - 900 

35 - 200 208 1 8 . 8  
1 00 - 600 1 20 20.5 
1 75 - 1 000 208 1 8 .8 

Current Coil Ratings: 

Watt Range 

A. Noo·TopPed { 
1 0- 60 
20 - 1 00 
50 - 300 

1 00 - 600 
1 50 - 900 

B. Tapped { 35 201 
1 00 - 600 
1 75 - 1 000 

1 2 .  

011 A Tllltt. !'ltA�t. lnltM 

TATIOI IUS l'ttA IOTATIOI 1 2 3 

D£'1 ICE IUMIU C1A1J 
32.W.TI IEIIIII NW£1 I[UY, nPE CID 

Current Current Relay Voltamperes lags by Tap 

68 ° 5 amp . None 1 6. 2  

59° 5 amps . 35 1 6 . 2  
68° 5 amps.  1 00 5.4 
59 ° 5 amps . 1 75 5 . 4  

Continuous 1 Sec. 

5 amps. 230 amps. 

5 amos . !3C amos. 
8 amps. 370 amps . 

120 VOLT TUT- IOTATIOI 1 0 2 , 3  

Current 
lags by 

78 ° 

78 ° 

67 ° 

67 ° 

SWITGI 

32·3 
lOT£: FOI IAUICED I PIAl£ *DITICU 

OILY OlE IEUY fl IQIIIW. liTE: IIAII- TOI .. Aliii.E II TME TIIPPlll DI IECTIOI OCCliiS lfiiEI TIE 
CIIIIEIT WOS TIE VOLT&il IT 300 .ITH COIII.ECTIOIS AS -· 

'-'----C::::'�t=�_j --,: 
... _ ____ .....__ 

Fig. 3 External Schematic of Three Type CWD Relays on 
a Three-Phase System. Note: For Balanced Three 

Phase Con dition s only One CWD Relay is required. 

629A689 

Fig. 4 Diagram of Test Connections for CWD Relays. 
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TYPE CWO POWER R ELAY -------

6 

-I• 
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�3� �,1 
!--'' 

d II 

6 � � 
PAIIEL WOCATIOII 
SEMI•F 1JSH MTG·--Pito.JEC 1011 MTG.-------

SPACERS FOil 11111 PANELS 

5 -1 - Ill SCREW 6 (FOR THICK 
PAIIEL US£ 
�Ill STUD) .190-32 SCIIEW 

9 
t6 

3 'i D IA.IO HOLES 
011 CUT OUT 

TOMIIAL MD 
MOUIITIIG ..o£TAI LS 

PAIIEL CUTOUT l DRILLIIG 
FOR SEMI-FLUSH MTG. 

51 
2 !.!_ ----..l-4----11 16 

�:��C����L��.Oit CUTOUT FOit 

(F�OIT VIEW) 

]) I A.IJ MOLES FOtt .l90-32 NfG.SCitEWS 

3 �R 

TERMINAL 
NUMBEI! 

57-D-7900 

e ype CWD Relay in the Type FT ll C Fig. 5 Outline and Drilling Plan for th T as e. 
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INSTALLATION 
Westinghouse I.L. 4 1 -24 1 . 3H 

• OPERATION • MAINTENANCE 

INSTRUCT I ON S  
TYPE CW POWER RELAY 

30° CHARACT ERISTIC FOR THREE PHASE 

C A U  T 1 0 H Before putting relays into service , re­

move all blocking which may have been inserted for 

the purpose of securing the p arts during shipment, 

make sure that all moving parts operate freely, inspect 

the contacts to see that they are clean and close 

properly, and op erate the relay to check the settings 

and el ectrical connections. 

A P P L I C A T I O N 

The typ e CW relay for three-phase application is 

a single phase induction type relay providing over 

power or reverse power protection for el ectrical equip­

ment or circuits. It is not intended for use as a fault 

protective relay. 

The CW relay for three-phase application uses 

phase-to-phase voltage and line current , with maxi­

mum torque occuring whe n the relay current leads the 

relay voltage by 30 o at system unity power factor. 

Tap value is the volt-amperes at which the contacts 

close with relay current leading relay voltage by 30 o .  

One C W  relay is required for balanced three phase 

system and three relays are required for unbalanced 

conditions . 

C O N S T R U CT I O N 

The relay consists of a product operated unit, a 

phase shifter and an indicating contactor switch 

(ICS). 

Pr oduct T y p e  Unit 

The electromagnet for the main element has a 

tapped current coil located on the center leg of an 

' 'E" typ e laminated structure and two potential coils 

on the outer legs. Operating torque is obtained by 

energizing the tapped coil with line current and the 

two outer coil s with line potential from the line poten­

tial transformers . Out of phase air gap fluxes neces­

sary for operating torques are produced by a phase 

shifting network in conjunction with the potential 

coil s. Maximum torque occurs when the current leads 

the voltage by 30 degrees. The voltage is independent 

of the direction of power flow. This provides a refer­

ence so that the disc can rotate in either direction de-

SUPERSEDES I. L. 4 1 - 24 1 .3G 
*Denot es change from superseded i ssue. 

p ending upon direction of the line current. The com­

bination of voltage and current produces an operating 

torque proportional to power. 

Pha se Shifter - The phase shifter network consist of 

a resistor in series with the potential coils. 

Ind icatin g C ontactor 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 attracted 

to the magnetic core upon energization of the switch. 

When the switch closes, the moving contacts bridge 

two stationary contacts, completing the trip circuit. 

Also during this operation two fingers on the armature 

deflect a spring located on the front of the switch, 

which allows the operation indicator target to drop . 

The 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. 

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

The type CW relays are available in the following 

ranges and taps: 

Volts 
7 (IL V L L )  

.
) y'3 s i n gle phase watts 

Line·  to 
Line Range Taps 

120 20- 120 20- 30- 40- 60- 80- 1 00- 1 20  

100- 600 100- 1 50-200-300-400-500- 600 

208 35- 200 35- 50- 70- 1 00-140-175- 200 

175-1000 175-250- 350-500-700-875- 1000 

Typical 60 cycle Time-Power Curve s are shown 

in Figs. 3 & 4. The curves are taken at maximum tor­

que which occurs with the current leading the voltage 

by 30 degrees. (within ±4°) 
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TYP E CW POW E R  R E LAY __________________________ _ 

2 

Fig. 1. 1. Time-power unit. 2. Indicating Connector Switch (ICS). Note: Phase shifting resistor is mounted in rear. 

Trip C ircu it 

The main contacts will safely close 30 amperes 

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

dicating contactor switch will safely carry this cur­

rent long enough to trip a circuit breaker. 

The indicating contactor switch has two taps that 

provide pickup setting of 0. 2 or 2 amperes. To change 

taps requires connecting the lead located in front of 

the tap block to the desired setting by means of a 

screw connection. 

Tr i p  C irc u it C onstant 

Indicating contactor Switch (ICS) 

0.2 ampere tap 6.5 ohms d·c resistance 

2.0 ampere tap 0.15 ohms d-e resistance 

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 f ree from dirt, 

moisture, excessive vibration and heat. Mount the re­

lay vertically by means of the four mounting holes on 

the flange for semi-flush mounting or by means of the 

2 

rear mounting stud or studs for proj ection mounting. 

Either a mounting stud or the mounting screws may be 

utilized for grounding the relay. The electrical con­

nections 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 p anel 

mounting. The terminal studs may be easily removed 

or inserted by locking two nuts on the stud and then 

turning the proper nut with a wrench. 

For detailed FT case information refer to I .L.  
4 1-076. 

S E T T I NGS 

Product Unit 

There are two settings to be made. One is the 

current tap setting, and the second, the time dial 

setting. 

The CW relay for three-phase application has taps 

which represents single phase watts multiplied by 

�The power to op erat e the relay equals the three 

phase primary power divid ed by the quantity c5 times 

the current and potential transformer ratios). 
5 Pl¢ P3¢ * TAP = = 

RcRv J3 RcRv
· 
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TY P E  CW POW E R  R E LAY -----------------------__:':.:..:· L:..:.· ...:.41.:...:·2:..:4..:..:1 ..:::.3 H 

IMOICATIMG 
COIHACTOR 
SWITCK 

Willi IIEUTIVE UISTUTAIIEOU$ POLAR ITY 
AS SIW .... , Ttl[ COJTACTS CLOSE· 

183A776 

Fig. 2. Internal Schematic of the Type CW Relay in the 

Type FT1 1 Case. 

This rei ay power expressed as multipl es  of the chos en 

tap locates a value on th e  abscissa o f  the Time-Pow er 

Curves of Fig. 3 and 4. The relay op erating time for 

various tim e  dial setting s th en i s  observed on th e  

ordinate. B y  ch anging taps o r  time dial , the required 

operating time can be selected for specific power 

val ue. 

CAU T ION 

When changing taps with the relay in s ervice, 

screw the e xtra tap s crew in the new tap hole before 
removing the old tap screw. This prevents open­
circuiting the current transformers. 

Indi catin g  C ontactor switch (ICS ) 

No setting is required on the ICS unit except the 
selection of the 0. 2 or 2.0 ampere tap setting. This 
selection is made by connecting the lead located in 
front of the tap block to the desired setting by means 
of the connecting screw. 

A DJU S T M E N T  A N D  M A I N T E N A N C E  

The proper adjustments to insure correct operat­

ing of this relay have been made at the factory and 
should not be disturbed after receipt by the customer. 

If the adjustments have been changed, the relay taken 
apart for repairs, or if it is desired to check the ad­

justments at regular maintenance p eriods, the instruc­

tions below should be followed. 

All contacts should be cleaned p eriodically. A 

contact burnisher S11 182A836H0 1 is recommended for 
this purpose. The use of abrasive material for clean­

ing contacts is not recommended, because o f  the 

AT SYSTEM UNITY POWER FACT O R  RELAY 
I AN LEADS VAC BY 30• 

SYSTEM WATTS , fi'  I L E LL 

RELAY TORQUE-< Il ELL 

849A304 

Fig. 3 Current and Voltage Phasors at System Unity Power 
Factor Applied to Type CW Relay. 

danger of embedding small particles in the face of the 
soft silver and thus impairing the contact. 

P ro du c t  Unit 

Contacts - The index mark on the movement 

frame will coincide with the "0" mark on the time 
dial when the stationary contact has moved through 
approximately one-half of its normal deflection. There­
fore, with the stationary contact resting against the 
backstop,  the index mark is offset to the right of the 

"0" mark by approximately .020". The placement of 
the various time dial positions in line with the index 

mark will give operating times as shown on the re­
spective time-current curves. 

Minimum Trip Volt Amperes - Set the time dial to po si­

tion 6 .  Using the lowE;1st tap setting, alternately apply 

tap value volt amperes plus 3% and tap value volt am­

peres minus 3% with the current leading the voltage by 

30 o .  The moving contact should leave the back stop at 

tap value plus 3% and should return to the backstop at 

tap value minus 3%. The relay should be calibrated 

with 10 times tap value at the number six time dial 

position. Check several points on the typical time 

curves. Time curve calibration is affected by adjust­

ing the position of the permanent magnet keeper. Note 

that with current leading voltage by 30 degrees the 

actual watts applied to the relay are .866 times tap 

value at pickup. 

Indicatin g  C onta ctor Switch (ICS ) 

Close the main relay contacts and pass suffi­

cient d-e current through the trip circuit to close the 
contacts of the ICS. This value of current should not 

be' greater than the particular ICS tap setting b eing 
used. The indicator target should drop freely. 
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TYPE CW POWER RELAY---------------------------

4 

2 4 6 B 10 12 14 16 18 20 
30.---r--.---,--,---,--�--�--r--.---, 

20���--+---4--4--�--�--L---+--+--� 
TYPE CW 

LOW WAT T R E LAYS 

l\ TYPICAL T I M E  C U R V E S  
lO r-����--�---+----+---�--��--�---+----+---� 

\\ 8 �--���M��-+----+------ ·-----�---r----+----+--+--� 

T I M E  D I A L  

0.2 

0.03�--r--+---�----�--�----�----�---+----+---� 

0.0 2r----r---+--�--1---�-----r----r----+----+----1 

o.ol �--
2
�--7--�-�--�--�-�--�-�--� 

4 6 8 1 0  12 14 16 18 20 
MULT I P L E S  OF TAP WATT S  

184A6oo 

Fig. 4 Typical 60 cycle Time Curves of the 20- 120 and 35-200 watt Type CW Relay. 
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TYPE CW POWER RELAY --------------------------'=I.'-L ._4--"1 ·_24...;.;1::....·3-'-H 

2 4 6 8 10 12 14  16 18 2 0  
3 0  

20 
TYPE CW 

H I G H  WATT R E LAYS 

�\ TYPICAL TIME C URVES 
10  
8 l\\\\ 
6 1\\\\\ I \1\\\\\\. 5 

\ '1\\ \\\ "\' 4 \\1\\\� � 3 

2 \i\\� � � 
\I� � � � 

TIME DIAL � t:::: S E TTING 

� :::::-:::::: 1--__ 
(f) 1 .0 I I  0 \ ........ -........ -... -.... -- -

z 0.8 \. "' ............. ............ --.... --- -- - 10 
0 \ 1 \  '\ " '""'- f'-.... r- r--_ - - 9 
(.) \ \ " ............. .............. -- -- - 8 w 0.6 (f) \ \ " � .............._ ---..... -.::..::...__ - 7 

0.5 
-

� \ \ ""'- ........ r---........ -...___ -- 6 

0.4 - 5 w \ \ � ---....__ ------
:::!. - - 4 1- 0.3 1 \  � ............... ---

--....___ - 3 
0.2 \ � --

!'---- 2 � --....-.... ..... 0. 1 "' -..... 
0.08 ............ I 1-...... 
0.06 

-.... I--. ---t--0.05 I 
0.0 4 

- 2 
0.03 

0.02 

0.0 1�--L--+--�--�--L--�--�-_L--+--� 
2 4 6 8 10 12 14  16 18 20 

M U LTIPL ES OF TAP WATTS 

l84A60l 

Fig. 5 Typical 60 cycle Time Curves of the 100-600 and 1 75- 1000 watt Type CW Relay. 
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TYPE CW P OWER RELAY
---------------------------------------------------

E N E RGY R EQU I R E M E N TS 

The 60 cycle burdens of the type CW Relay 

Three-Phase Application are as follows: 

Relay Range Potential Circuit 

Watts Voltage Vo ltamperes 
Current 
l ags by 

20- 120 120 1 7, 9  60" 

100- 600 120 1 7, 9  60" 

35 - 200 208 18.8 59 ° 

175- 1000 208 18.8 59 °  

Current Coil Ratings: 

Continuous 1 Sec. 

A. 20- 120 Watt Range 

35-200 Watt Range 

B. 100-600 Watt Range 

175- 1000 Watt Range 

STATION BUS 

d 

� llJLU-t>'-*'<--JVL---"Jo� 
=iT�P-�--------� 

• •  c ... c_. 
FICS 

¥ b:- I r @2' 
1£Q�l.._ ___ _ 

5 Amperes . 230 Amperes 

8 Amperes 370 Amperes 

PH•C 

DEVICE MUt411ER CHART 

32. • DIRECTIONAL POWER RELAY, TYPE CW 

52 - POJtER CIRCUIT IIREAKEJ 

ICI - IIIDICATIMG COIITACTOR SIIIT� 

• - BREAKER AUXIL/UY COITACT 

TC - BRE.U:ER TRIP COIL 

MOTE: FOR IALMCED 3 PKASE COIDITIONS ONLY 
OlE RELAY IS IEQU I RED 

184A8il 

-1< Fig. 6 External Schematic of Three Type CW Relays on a 
Three-Phase System. Note: For Balanced Three 

Phase Conditions only One CW Relay is reql}ired. 

6 

Current Circuit 

Current 
Rel ay 

Vol tamperes 
Current 

Tap lags by 

5 amp . 20 16. 2  78 ° 

5 amp. 100 5.4 77 ° 

5 amp. 35 16.2 78 ° 

5 amp . 175 5.4 77 ° 

R E N E W A L  P A R T S  

Repair work can b e  done most satisfactorily at 

factory. However, interch angeabl e parts can be fur­

nished to the customers who are equipped for doing 

repair work. When ordering parts always give the com­

plete nameplate data. 

A--�--------------------�-------------

c ---+--��--------------+----4----------

F141 

CONTACTS CLOSE �:�. lA IN THIS 

I 
I VsA 

/-. ADJUSTABLE 

lA SHOWN AT UNITY POWER 
FACTOR. 

7748831 

-!< Fig. 7. External Schematic of Three Phase CW Relays for 
Loss of Field Protection. 
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TYPE CW POWER RELAY --------------------------.:.:.1-.:;L·:...;4::.:.1.:,:-2;:.41:.:;.3�H 

12� 1/0L T TEST SOURCE 

NOTE' 

ROTATION I, 2, 3 , 

TYPE CW RELAY 
(FRONT VIEW )  

SWITCH 

MAXIMUM TORQUE ANGLE IN THE TRIPPING DIRECTION OCCURS WHEN THE 
CURRENT LEADS THE VOLTAGE BY 30• WITH CONNECTIONS AS SHOWN. 

849A303 

Fig. 8 Di agram af Test Connections for Type CW Relay in 
FT- 1 1  Case. 
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TYPE CW POWER RELAY __________________________ _ 

-{��:: 
PAm LD<ATION � 
SE�I-FUJSH �TG. 
PROJECTI ON MTG.-------o 

' I  

5 -J8 SCREW � (FOP. THICK 
PANEL USE 

!.._. 1 8  STUD )  1 8  
• 19o-32 SCREW 

FOR THI CK PANEL 
USE . 1 90- 3 2  STUD 

-- ou. 

r--i � � �l A.  q HOLE� FOR 

2Jf _.r-sp_ v - -- • 

" ' "-" "''· """ 

L 1 .  - L 
In � .!. t ... Lf a R  -� L 
� � �5 �t-r--
--, 211 I 

j.._ 51� 
'!"' 

PANEL CUTOUT & DRILLING 
FOR SE�I-FLUSH MTG. 

PILOT PLATE SNAP} OH RELAY ( TA�  TO WHEN USED 
REAR) 

�-��----- s! 

PAIEL DRI LLI NG OR CUTOUT FOR 
I'RO«CTI OII MTG. 

( FRCMT VIEW) 

8 

TERM I IIAL 
NUMBER 

57-D-7900 

-I' Fig. 9. O utline and Drilling P l an for the Type CW Relay in the Type F T 1 1 Case. 

WESTINGHOUSE ELECTRIC CORPORATION 
R E LAY- I N ST R U M E NT D I VI S I O N  N EWAR K, N .  J. 
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TP 580 8 

instruction leaflet 4 1 - 24 2 . 3 pgs . 1 - 1 2  
dated February, 1 9 6 1  

------------1 type CWP - 1  
sensitive directional ground relay 

T H I S  PU B L ICAT I O N  I S  T EMPORAR I LY 
OUT OF STOCK. A COPY WILL BE SENT 
TO YOU AS SOON AS IT IS AVAILABLE 
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Westinghouse I.L. -4 1 - 24 1 . 4A 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE CWD POWER RELAY 

Three Phase WaH Sensing Relay 

C A U T  I 0 N Before putting relays into service, re­
move all blocking which may have been inserted for 
the purpose of securing the p arts during shipment, 
make sure that all moving parts operate freely,inspect 

the contacts to see that they are clean and close 
properly, and operate the relay to check the settings 
and electrical connections . 

AP P LICATION 

These relays are used to init iate switching or 

control operations when the line watts rises above 
a preset value, or falls below a preset value, Thus 
the relay is a current sensing device with high and 
low current settings. 

The CWD relay for the three-phase application 
uses phase-to-phase voltage and line current, with 

maximum torque occuring when the relay current 
leads the relay voltage by 30° at system unity power 
factor.  The relay operate s on single phase watts 

multiplied by v'3. One CWD relay is required for 
balanced three phase system and three relays are 
required for unbalanced conditions. 

CONSTR UCTION 

The relay consists of an induction disc type 

watt sensing unit containing a phase shifter. 

Product Type Unit 

The electromagnet for the main element may 
have a tapped current coil located on the center leg 
of an "E" typ e laminated structure and two potential 

coils on the o uter legs. Operating torque is obtained 

by energizing the current coil with line current and 
the two outer coils with line potential from the line 

potential transformers. Out of phase air gap fluxes 
necessary for operating torques are produced by a 

SUPERSEDES I.L. 4 1 -24 1 .4 
* Denot es Chang e from Su perseded Issu e. 

phase shifting network in conjunction with the poten­
tial coils . Maximum torque occurs when the current 

leads the voltage by 30 degrees. The voltage is inde­

pendent of the direction of power flow. This provides 
a reference so that the disc can rotate in either 
direction depending upon magnitude of the line cur­
rent. The combination of voltage and current produces 
an operating torque proportional to power. 

When the watt sensing unit contact closes to 
the right this indicates that the line watts are at or 
above the value of watts desired. Conversely when 
the watt sensing unit contact closes to the left this 
indicates that the line watt is at or below value of 
current desired. 

Phase Shi fter 

The phase shifter network consist of a resistor 
in series with the potential coils.  

CHARACTERISTICS 

The type CWD relays are available in the follow­
ing ranges and taps: 

Vo lts ( IL VLL ) 

Line-to V3 (single phase watts) 

Line Range Taps 

20- 1 20 20-30-40-60-80- 1 00- 1 20 
1 20 

1 00- 600 1 00- 1 50-200-300-400-500-600 

208 
35- 200 35-50-70- 1 00- 1 40- 1 75-200 

1 75- 1 000 1 75-250-350-500- 700-875- 1 000 

1 0· 60 None 
20 - 1 20 None 

1 20 50 · 300 None 
1 00 - 600 None 
1 50 - 900 None 

EFFECTIVE APRIL 1 966 
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TYP E CWO POWER RELAY ---------------------------

The type CWD watt sensing relay has adjust­
able high and low wattage contacts that can be set 
around a 150 ° arc which is calibrated in watts on 
non-tapped relays, or in percent of tap value watts 

on tapped relays. These values represent the tripping 
position of the moving contacts when the value of 

watts is applied to the relay. For the tapped relays 
the percent scale markings are 80, 85, 90 , 95, 100, 
105 and 100 .  

The moving contacts will assume a position cor­
responding to the watts applied to the relay and will 
stay in that position until the wattage changes. If the 
wattage changes either gradually or suddenly,the con­
tact will assume a new position corresponding to the 
change unless the travel is limited by the setting of 

the adjustable contacts.  If the contacts are set to 
close for a particular value of watts, and if a wattage 
of that exact amount is applied, then the relay is oper­
ating at its minimum trip point and the times on re­
peated operations are not repetitive within close 

tolerances. However , wattage appreciably greater 
than the wattage setting, or appreciably less than 
the wattage setting, result in relay timing operations 

which are consistent for repeated trials. 

The induction unit has inverse timing; that is,  
the greater the change in watts, the faster the relay 
contact will travel. 

INSTALLATION 

The relays should be mounted on switchboard 
panels or their equivalent in a location free from dirt, 
moisture,  excessive vibration and heat .  Mount the re­
lay vertically 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 projection mounting. 
Either a mounting stud or the mounting screws may be 

utilized for grounding the relay. The electrical con­
nections 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 locking two nuts on the stud and then 

turning the proper nut with a wrench .  

For detailed FT case information refer to  I .L .  
4 1-076. 

SETTINGS 

Product Unit 

The CWD relay for three-phase 208V application 

has taps which represents single phase watts multi­
plied by ff. The power to operate the relay equals 

2 

the three phase primary power divided by the quantity 
J3times the current and potential transformer ratios. 

The watt sensing unit settings can be defined 
either by contact settings or tap setting. The high 
and low watt contact settings are described under 

"Characteristics " .  

Relays which are tapped have a connector screw 
on the terminal plate above the scale which makes 
connections to various turns on the operating coil . 
The tap setting is made by placing this screw in the 
desired tap as marked on the terminal plate. 

Caution 
Since the tap block connector screw carries 

operating current, be sure that the screw is turned 
tight. In order to avoid opening the current trans­
former circuits when c hanging taps under load, connect 
the spare connector screw in the desired tap position 
before removing the other tap screw from the original 
tap position. 

ADJUSTMENTS AND MAI NTENANCE 

The proper adjustments to insure correct op era­
tion of this relay have been made at the factory. Upon 
receipt of the relay no customer adjustments ,  other 
than those covered under "SETTING" should be 
required. 

Acceptance Check 

The following check is recommended to insure 

that the relay is in proper working order: 

A. Current Sens ing Un i t  

1 .  Contact Adjustment Check - Set the  left­

hand contact in the center of the scale and adjust 
the wattage until the moving contact j ust makes.  
Move the left-hand contact out of the way and bring 

the right-hand contact up until the contacts just 
make.  The right pointer should be within ± 1/32" of 
where the left- hand pointer was. 

2 .  Calibration Check - Check the scale mark­

ings by setting either of the two contacts at a value 
marked on the scale ,  then alternately apply this 
wattage plus 5% and minus 5% for non-tapped relays, 

and plus and minus 3% for tapped relays. The under 
wattage contact should make at the lower wattage 
and break at the higher wattage. For the over wattage 

contact check, the contact will make for the higher 
wattage and break at the lower wattage.  
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W I TH RELAt i V E  I NSTANTANEOUS POLUITY 
AS SNOWI, THE CONTACTS CLOSE. 

INTERNAL SCHEMATIC 

Fig. 7 In ternal Schematic of the Tapped Type Relay 
in the Type FT 7 7 Case. 

IIDUCT I ON UNIT 

CHASS I S  OPERATED 
SHORliiG SWI TCII 

RED HANDLE 

TEST SWI TCH 

CURRENT TEST .IG 

TEINIUL 

188A396 

:wo 

W I TH RELA T I V E  I IISTAIITANEOUS POLA R I TY 
AS SHOWN, THE CONTACTS CLOSE. 

INTERNAL SCHEMATIC 

I NDUC T I ON U N I T  

CHASS I S  OPERATED 
SHORT I NG SWITCH kll RED HANDLE 

TEST SWITCH 

CURRENT TEST JACK 

TERMINAL 

188A024 

Fig. 2. Internal Schematic of the Non- Tapped Type 
Relay in the Typ e FT 7 7 Case. 
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TYPE CWD POWER RELAY 
____________________________________________________ _ 

Routi ne Mai ntenance 
All relays should be inspected periodically 'and 

the time of operation should be checked at least 
once every year or at such other time intervals as 
may be dictated by experience to be suitable to the 

particular application. The use of phantom loads, in 
testing induction-type relays, should be avoided, 
since the resulting distorted current wave form will 

produce an error in operation. 

All contacts should be periodically cleaned. A 
contact burnisher tt 182A836HO 1 is recommended for 

this purpose.  The use of abrasive material for clean­
ing contacts is not recommended, because of the dan­
ger of embedding small particles in the face of the 

soft silver and thus impairing the contact. 

CA LI BRATI ON 

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

A. Watts Sensing Un i t  

1 .  Contacts - Apply sufficient wattage t o  the 
relay, to make the disc float in the center of its 
travel. Move both of the adjustable contacts until 
they just mak e  with the moving contact. If the two 

4 

contact pointers do not meet at the same point on the 
scale (± 1/32") ,  adjust the follow on both adjustable 

contacts.  Approximately the same follow should be 
in each of the adjustable stationary contacts. 

2. Calibration Check - The adjustment of the 
spring tension in calibrating the relay is most con­

veniently made with the damping magnet removed. 

SE-t either of the adjustable stationary contacts 
in the center of its travel and apply this wattage to 
the relay. Wind up the spiral spring by means of the 
spring adjuster until the stationary contact and mov­

ing contact just make. 

Check the other markings by setting the adjust­
able contact on these markings and applying the cor­
responding wattage to the relay. The contacts should 
mak e  within plus or minus 5% of contact setting for 
non-tapped relays and plus or minus 3% of contact 
setting for tapp ed relays. 

RENEWAL P ARTS 

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 p arts, always give 

the complete nameplate data. 
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TYPE CWO POWER RELAY __________________________ r_. L_._4_1 ·_2 4_1 _. 4_A 

Relay Range 

Watts Voltage 

1 0 - 60 1 20 
20 - 1 20 
50 - 300 

1 00 - 600 
1 5 0 - 900 

35 - 200 208 
1 00 - 600 1 20 
1 75 - 1 000 208 

ENERGY REQ UIREMENTS 

The 60 cycle burdens of the type CWD Relay 
Three-Phase Applications are as follows: 

Potential C i rcuit 

Vol tamperes Current Current Relay 
lags by Tap 

----

20.5 68 ° 5 amp .  None 

1 8 . 8  5 9  ° 5 amps . 35 
20.5 68 ° 5 amps . 1 00 
1 8 .8 59 ° 5 amps . 1 75 

Current Circuits 

Voltamperes Current 
lags by 

1 6 .2  78 ° 

1 6 .2  78 ° 
5.4  67 ° 

5 . 4  6 7  ° 

Current Coil Ratings: 

Watt Range 

A. Noo-Toppod { 
1 0 - 60 
20 - 1 00 
50 - 300 

1 00 - 600 
1 50 - 900 

B. Tapped { 35 - 2 )0 
1 00 - 600 
1 75 - 1 000 

011 " Tlllt.t "'"' :s t.  :n:ut.Jil 

1 2 .  

TUIOI IUS 

TO COITROL 
CIRCUIT 

1£8. ----.._-

PIIA [ IOTATIOI 1 2 3 

DEY ICE llJMIER Cfi.UT 

32..W.TI S£11118 PMI IEU.Y, Tlf'f CID 

101(. FOI IALUCED 3 PUlE COIDITI.S 
OILY OlE I£L1Y II lfflll£1. 

Continuous 

5 amps . 

5 amps . 
8 amps . 

1 Sec. 

230 amps. 

2 3C amps . 
370 amps. 

UO VOLT TEST - IOTATIOI 1 1 2, 3  

TYPE CWD R£UY FIOIT YlfW) 

•TE: MAX!IM4 TOIQI£ MILE 11 TIE TI!PP!II �IIECT!OII OC�IS WIEI TIE 
CUUEIT LEA�S TIE Y�TAQ£ IY 300 11TH COIII£CTIOIIS AS -· 

Fig. 3 External Schematic of Three Type CWD Relays on 
a Three-P hase System. Note: For B alan ced Three 
Phase Conditions only One CWD R elay is required. 

629A689 

Fig. 4 Diagram of Test Connections for CWD R elays. 
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TYPE CWO POWER R EL AY -------

6 

'T94111AL MD 
MOUIITI IIIU£TAI LS 

I'AIIEL 

SI'ACEIIS FOil ltllll I'AIIELS 

5 �� 18 SC�EW 
(FOil TK I CI 
!'AIEL USE h- 18 STUD) 

. 1 90-32 SCHW 

9 
Ts 

3 'i DIA. IO  MOLES 
011 CUT OUT 

· �{i-Ii� 
D I A.ll MOLES FOit 

• !90-32 MTG. SCREWS 

t t 
-1.-. 

I'AIIEL CUTOUT l DII I LLI•G 
FOit SEMI-FLUSH MTG. 

�:��c�1��L��.
OII CUTOUT FOil 

(FI!OIIT VI EW) 

s l  8 

... 

TERMINAL 
NUMBER 

57-D-7900 

an or t e Type CWD R elay in the Type FT 1 1  C Fig. 5 Outline and Drilling P I  f h as e. 
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WESTINGHOUSE EL E CTR I C  CO R PORATION 
R E LAY- I N ST R U M E N T  D IVI S I O N  N EWAR K ,  N .  J. 

Printed in U.S.A. www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



Westinghouse I. L. 41 -241 .3F 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUC T I O N S  
TYPE CW POWER RELAY 

3 0  o C H AR A C T  E R IS T I C 

C A U  T I 0 H 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, inspect 

the contacts to see that they are clean and close 

properly, and operate the relay to check the settings 

and el ectrical connections. 

A P P L I C A T I O N  

The typ e CW relay for three-phase application is 

a single phase induction typ e  relay providing over 

power or reverse power protection for el ectrical equip­

ment or circuits. It is not intended for use as a fault 

protective relay. 

The CW rel ay for three-phase application uses 

phase-to-phase voltage and line current, with maxi­

mum torque occuring when the relay current leads the 

relay voltage by 30° at system unity power factor. 

The relay operates on single phase watts multiplied 

by ..[3. One CW rela..v is required for balanced three 

phase system and three relays are required for un­

bal anc e d  conditions. 

C O N S T R U C T I O N  

The relay consists of a product operated unit, a 

phase shifter and an indicating contactor switch 

(ICS). 

Pr oduct T ype Unit  

The electromagnet for the main element has a 

tapped current coil located on the center leg of an 

' 'E" typ e laminated structure and two potential coils 

on the outer legs. Operating torque is obtained by 

energizing the tapped coil with line current and the 

two outer coils with line potential from the line poten­

tial transformers. Out of phase air gap fluxes neces­

sary for operating torques are produced by a phase 

shifting network in conjunction with the potential 

coils. Maximum torque occurs when the current leads 

the voltage by 30 degrees. The voltage is independent 

of the direction of power flow. This provides a refer­

ence so that the disc can rotate in either direction de-

SU PERSEDES I .L. 4 1 -241 . 3 E  
*Denot es change from supersed ed i ssue. 

p ending upon direction of the line current. The com­

bination of voltage and current produces an operating 

torque proportional to power. 

Phase Shifter - The phase shifter network consist of 

a resistor in series with the potential coils.  

I n d icatin g C ontactor Switch U n it (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 attracted 

to the m agnetic core upon energization of the switch. 

When the switch closes, the moving contacts bridge 

two stationary contacts, completing the trip circuit. 

Also during this operation two fingers on the armature 

deflect a spring located on the front of the switch, 

which allows the operation indicator target to drop. 

The 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. 

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

The type CW relays are available in the following 

ranges and taps: 

Volts 
I (i l  VLLl ) yl3 s i ng l e  phase watts 

Line- to 
Line Range Taps 

120 20- 120 20- 30- 40- 60- 80- 100- 120 

100- 600 100- 1 50-200-300-400-500- 600 

208 35- 200 35- 50- 70- 100-140- 175- 200 

175- 1000 175-250- 350-500-700-875- 1000 

Typical 60 cycle Time-Power Curves are shown 

in Figs. 3 & 4. The curves are taken at maximum tor­

que which occurs with the current leading the voltage 

by 30 degrees. (within ±4°) 
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TYPE CW POWER RELAY __________________________ _ 

2 

Fig. 1 .  1 .  Time-power unit. 2 . Indicati ng Connector Switch (ICS). Note: Phase shift i ng resistor is mounted in rear. 

Tr ip C irc uit 

The main contacts will safely close 30 amperes 

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

dicating contactor switch will safely carry this cur­

rent long enough to trip a circuit breaker. 

The indicating contactor switch has two taps that 

provide pickup setting of 0.2 or 2 amperes. To change 

taps requires connecting the lead located in front of 

the tap block to the desired setting by means of a 

screw connection. 

Tr i p  C irc u it C onstant 

Indicating Contactor Switch (ICS) 

0.2 ampere tap 6.5 ohms d-e resistance 

2.0 ampere tap 0. 15 ohms d-e resistance 

I NS T A L L A T I ON 

The relays should be mounted on switchboard 

panels or their equivalent in a location f ree from dirt, 

moisture, excessive vibration and heat. Mount the re­

lay vertically by means of the four mounting holes on 

the flange for semi-flush mounting or by means of the 

2 

rear mounting stud or studs for proj ection mounting. 

Either a mounting stud or the mounting screws may be 

utilized for grounding the relay. The electrical con­

nections 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 p anel 

mounting. The terminal studs may be easily removed 

or inserted by locking two nuts on the stud and then 

turning the proper nut with a wrench. 

For detailed FT case information refer to I .L.  
4 1-076. 

S ET TINGS 

Product Unit 

There are two settings to be made. One is the 

current tap setting, and the second, the time dial 

setting. 

The CW relay for thre e- phas e application has taps 

which represents single phase watts multiplied by 

h The power to op erate the relay equals the thr e e  

phase primary p o w e r  divid ed b y  the quantity d3 times 

the current and potential transformer ratios). 
J3 P l cb  P3 c,6 *TAP= = 
RcRv D RcRv

· 
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TY PE CW POWER RELAY _________________________ .!.:.I.=:L ·:...: 4!.!.1 ::!·2�41�.JF 

IMOICATIIIG ;��:�;TOR lCSi)..-------� 

W I  Til RELATIVE IIISTliiT.UEOUS POLAR ITY 
AS SKOWM, THE COJITACTS ClOSE. 

CHASS I S  OPERATED 
SHORTIMJ SWI TCH 

RED itAIIOLE 

183A776 

Fig. 2. Internal Schematic of the Type CW Relay in the 

Type FT 1 1  Case. 

This rel ay power expressed as multipl es of the chos en 

tap locates a value on the abscissa of the Time- Power 

Curves of Fig. 3 and 4. The relay operating time for 

various tim e  dial settings th en i s  observed on the 

ordinate. By changin g taps or time dial , th e  required 

operating time can be selected for specific power 

val ue. 

CAU T ION 

When changing taps with the relay in service, 

screw the e xtra tap screw in the new tap hole before 

removing the old tap screw. Thi s prevents open­

circuiting the current transformers. 

Indicatin g C ontactor switch ( I CS) 

No setting is required on the ICS unit except the 

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

selection is made by connecting the lead located in 

front of the tap block to the desired setting by means 

of the connecting screw. 

A DJU S T M E N T  A N D  M A I N T E N A N C E  

The proper adjustments to insure correct operat­

ing of this relay have been made at the factory and 

should not be disturbed after receipt by the customer. 

If the adjustments have been changed, the relay taken 

apart for repairs, or if it is desired to check the ad­

justments at regular maintenance p eriods, the instruc­

tions belo w should be follo wed. 

All contacts should be cleaned periodically. A 

contact burnisher Slt l8 2A836H0 1 is recommended for 

this purpose. The use of abrasive material for clean­

ing contacts is not recommended, because o f  the 

AT SYSTEM U"ITY POWER FACTOR RELAY 
I AN LEADS VAC 

BY 300 

SYSTEM WATTS = .f'31 I L E L L  

RELAY TORQUE -< IL ELL 

849A304 
Fig. 3 Current and Voltage Ph asors at System Unity Po wer 

Factor Applied to Type CW Relay. 

danger of embedding small particles in the face of the 

soft silver and thus impairing the contact. 

Pro duct Unit 

Contacts - The index mark on the movement 

frame will coincide with the "0" mark on the time 

dial when the stationary contact has moved through 

approximately one-half of its normal deflection. There­

fore, with the stationary contact resting against the 

backstop , the index mark is offset to the right of the 

"0 " mark by approximately . 020 ". The placement of 

the various time dial positions in line with the index 

mark will give operating times as shown on the re­

spective time-current curves. 

Minimum Trip Volt Amperes - Set the time dial to posi­

tion 6 .  Using the lowest tap setting, alternately apply 

tap value volt amperes plus 3% and tap value volt am­

peres minus 3% with the current le ading the voltage by 

3 0  °. The moving co ntact should leave the back stop at 

tap value plus 3% and should return to the backstop at 

tap value minus 3%. The relay should be calibrated 

with 10 times tap value at the number six time dial 

position. Check several points on the typical time 

curves. Time curve calibration is affected by adj ust­

ing the position of the permanent magnet keeper. Note 

that with current leading voltage by 30 degrees the 

actual watts app lied to the relay are .866 times tap 

value at pickup. 

In dicating C ontactor Switch ( ICS) 

Close the main rel ay contacts and pass suffi­

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

contacts of the ICS. This value of current should not 

be� greater than the particular ICS tap setting b eing 

used. The indicator target should drop freely. 
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TYPE CW POWER RELAY __________________________________________________ __ 
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TY PE CW P OWER RELAY---------------------------

E N E RGY R EQU I R E M E N TS 

The 60 cycle burdens of the type CW Relay 

Three-Phase Application are as follows: 

Relay Range Potent i al Circuit 

Watts Vol tage Vol tampere s 
Current 

l ags by 

20- 120 

100- 600 

35 - 200 

175- 1000 

Current Coil Ratings: 

A. 20- 120 Watt Range 

35-200 Watt Range 

120 20.5 68 ° 

120 20.5 68 ° 

208 18.8 59 °  

208 18.8 59 °  

Continuous 1 Sec. 

5 Amperes 230 Amperes 

B. 100-600 Watt Range 

175- 1000 Watt Range 
8 Amperes 370 Amperes 

STATION BUS 

� lUU.,.>--<>'-*'--'V'---'*-6--1 i! 

I 2 3 

s 
_, 

'"'Eoc TRI P '"' 

¥ r:IC· 
I l 

_f 

PH-I 

DEVICE IUIMIEI CHAIT 
3;2. - DlltECTICMIAL POWEI RELAY, TlPE CW 
52 - POWEI CIICUIT IIE&IEI 

ICI • IIDICATIIG COITACTOI SWITCII 
• - II WEI Mill L I.U:Y COl TACT 

TC - IIEAI.EI TIIP CO I L  

ltTE: ftl UUICD J NilE CNOITIOII OILY 
OlE IEUf II I£QIUI£D 

184A811 

Fig. 6 External Schematic of Three Type CW R elays an a 
Three-Phase System. Note: For B alanced Three 
Phase Conditions only One CW R elay is required. 

6 

Current Circuit 

Current 
Rel ay 

Vol tamperes 
Current 

Tap l ags by 

5 amp. 20 16.2 78°  

5 amp. 100 5.4 67 ° 

5 amp. 35 16.2 7 8 °  

5 amp. 175 5.4 67 ° 

R E N E W A L  P A R T S  

Repair work can b e  done most satisfactorily at 

factory. However, interchangeable parts can be fur­

nished to the customers who are equipped for doing 

repair work. When ordering parts always give the com­

plete nameplate data. 

125 VOLT TEST SOURCE 

NOTE' 

ROTATION I ,  2, 3 

TYPE CW RELAY 
{FRONT VIEW) 

SWITCH 

MAXIMUM TORQUE ANGLE IN THE TRIPPING DIRECTION OCCURS WHEN T HE 
C U RRENT LEADS THE VOLTAGE BY 30' WITH CONNEC TIONS AS SHOWN. 

849A303 

Fig. 7 Di agram of Test Connections for Type CW Relay in 
FT- 1 1  Case. 
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TYPE CW POWER RELAY I .L .  41 ·241 .3F 
--------------------------------------------------------

. 1 9 0-3Z. SCRE.W 

TERM I �A.L A.ND 
t1,1 0 UNT I NCr DETA-IL!:> 

NOTE : A LL D l  N\ !=: N S I O NS 
I N  I N  :-:. H E S ,  

9 
16 

PANEL DR \LL\ \-..IG OR CUTC\JT F"OR 
PRC J� CT I C� MTGr .  

(FRONT \JIEW )  

Fig. 8 O utline and Drilling P l an for th e Type CW R elay in the Type FT 1 1  Case. 

57-D-7900 
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INSTALLATION 
Westinghouse 1 .  L. 4 1 -24 1 .  2c 

• OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE CW POWER RELAY 

ZERO DEGREE CHARACTERISTIC 

CAU T ION Before putting relays into service, remove 

all blocking which may have been inserted for the 

purpose of securing the parts during shipment, make 

sure that all moving parts operate freely, inspect the 

contacts to see that they are clean and close properly 

and operate the relay to check the settings and elec­

trical connections. 

A P P L I C AT I O N  

The type CW relay is a single phase induction 

type relay providing over power or reverse power pro­

tection for electrical equipment or circuits. It is not 

intended for use as a fault protective relay. 

C O N S T R U C T I O N  

The rel ay consists of a product operated unit, a 

phase shifter and an indicating contactor switch (ICS). 

Product T ype Unit 

The electromagnet for the main element has a 

tapped current. coil located on the center leg of an 

"E" type laminated structure and two potential coils 

on the outer legs. Operating torque is obtained by en­

ergizing the tapped coil with line current and the two 

outer coils with line potential from the line potential 

transformers. Out of phase air gap fluxes necessary 

for operating torques are produc ed by a phase shifting. 

network in conjunction with the potential coils. Maxi­

mum torque occurs when the current and voltage are 

in phase. The voltage is independent of the direction 

of power flow. This provides a reference so that the 

disc can rotate in either direction depending upon 

direction of the line current. The combination of volt­

age and current produces an operating torque propor­

tional to power. 

Pha se Shifter The phase shifter network consists of a 

capacitor in parallel with the potential coils and a 

reactor in series with the above combination. 

In dicatin g C ontractor Switch Unit (I CS ) 

The d-e indicating contactor switch is a small 

SU PERSEDES I .L. 41 -241 . 2 8  
* Denotes change fr om super seded i ssue. 

clapper type device. A magnetic armature, to which 

leaf-spring mounted contacts are attached, is attracted 

to the magnetic core upon energization of the switch. 

When the switch closes, the moving contacts bridge 

two stationary contacts, completing the trip circuit. 

Also during this operation two fingers on the armature 

deflect a spring located on the front of the switch, 

which allows the operation indicator target to drop. 

The target is reset from the outside of the c ase 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. 

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

The type CW relays are available in the following 

ranges and taps: 

SINGLE PHASE 
WATT RANGE POTENTIAL COIL TAPS 

20- 120 120 20-30-40-60-
80-100-120 

1 00 - 600 120 100-150-200-300-
400-500-600 

Typical 60 cycle Time-Power' Curves are shown 

in Figs. 3 & 4. The curves are taken at maximum tor­

que which occurs with the current and voltage in 

phase (within ±4°). 

Trip Circu it 

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 pickup setting of 0. 2 or 2 amperes. To 

change taps requires connecting the lead located in 

front of the tap block to the desired setting by means 

of a screw connection. 
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TYPE CW POWER RELAY __________________________________________________ __ 

1 

2 

3 

Fig. 1 Type CW Relay Without Case. 1 - Capacitor. 2 - Reactor. 3 - Indicating Co ntactor Switch ( I CS). 

4 - Time-Power Unit. 

Tri p Cir cuit Co n stant 

Indicating Contactor Switch (ICS) 

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

2.0 ampere tap 0. 15 ohms d-e resistance 

I NS TAL L ATION 

The relays should be mounted on switchboard 

panels or their equivalent in a location free from dirt, 

moisture, excessive vibration and heat. Mount the re­
lay vertically 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 projection mounting. 
Either a mounting stud or the mounting screws may be 

utilized for grounding the relay. The electrical con­
nections may be m ade directly to the terminals by 

m eans of screws for steel panel mounting or to the 
terminal studs furnished with the relay for thick 

p anel mounting. The terminal studs may be easily re-

2 

moved or inserted by locking two nuts on the stud and 
then turning the proper nut with a wrench. 

For detailed FT case information refer to I .  L. 

4 1-076. 

S E TTI NG S  

Produ ct U nit 

There are two settings to be made. One i s  the 
current tap setting, and the s econd, the time dial 
setting. 

The power to operate the relay e quals the pri­

mary power divided by the current and potential trans­

former ratios. This relay power expressed as multi­

ples of the chosen tap locates a value on the abscissa 
of the Time-Power Curves of Fig. 3 and 4. The relay 

operating time for various time dial settings then is 
observed on the ordinate. By c hanging taps or time 

dial , the required operating time can be selected 

for a specific power value. 
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TY P E  CW POW E R  R EL AY ------------------------__:.:I ·..::.L;.... 4;.;.1..;;-2...:.:41:..:..:. 2:..::.C 

IJIDICATUIG 
COIHACTOR 
SWI TCH 

WITH REUTI'IE IIISTAIIT.UEOIJS POLAR ITY 
AS SHOWI, THE CO.TACTS CLOSE. 

183A773 

Fig. 2 I nternal Schematic of the Type CW Relay in 

the Type FT 2 7 Case. 

C A U T I O N  

When changing taps with the relay in service, 

screw the extra tap screw in the new tap hole before 

removing the old tap screw. This prevents open­

circuiting the current transformers. 

I nd i c at ing  C o ntactor Switch ( I C S )  

No setting i s  re quired o n  t h e  ICS unit except the 

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

selection is made by connecting the lead located in 

front of the tap block to the desired setting by means 

of the connecting screw. 

ADJUS T M ENT AND M Al NTENANCE 

The proper adju stments to insure correct opera­

ting of this relay have been made at the factory and 

should not be disturbed after receipt by the customer. 

If the adj ustments have been changed, the relay taken 

apart for repairs, or if it is desired to check the ad­

justments at regular maintenance p eriods, the instruc­

tions below should be followed. 

All contacts should be cleaned periodic ally. A 

contact burni sher S#182A836H01 is recommended for 

this purp ose. The use of abrasive material for clean-

ing contacts is not recommended, because of the dan­

get of embedding small particles in the face of the 

soft silver and thus impairing the c ontact. 

P roduct  U n i t 

Contacts - The index mark on the movement 

frame will coincide with the "0" mark on the time 

dial when the stationary contact has moved through 

approximately one-half of its normal deflection. There­

fore, with the stationary contact resting against the 

backstop, the index mark is offset to the right of the 

"0 " mark by approximately .020". The placement of 

the various time dial positions in line with the index 

mark will give operating times as shown on the re­

spective time-current curves. 

Minimum Trip Watts- Set the time dial to position 6. 
Using the low est tap s etting, al temately apply tap 

val ue watts plus 3% and tap val ue watts minus 3% 
with the current and the voltage in phase. The mov­

ing contact should l eave the backstop at tap watts 

plus 3% and shou ld return to the backstop at tap 

value watts minus 3%. The r elay should be calibrated 

with 10 times tap value watts at the number six time 

d ial position . Che ck s everal points on the typical time 

curves. T ime curve calibration is eff ected by adjust­

ing the position of the permanent magn et k e eo er. 

I n d i cat ing Conta c to r  Sw i tc h  ( I C S )  

Close the main relay contacts and pass suffici­

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

contacts of the ICS. This value of current should not be 

greater than the particular ICS tap setting being used. 

The indicator target should drop freely. 

ENERGY REQUIREM ENTS 

The 60 cycle burdens of the type CW Relay Single 

Phase Application are as f ollows: 

1. The 20-120 Watt, 120 Volt Relay 

A. Potential Circuit Burden at Rated Voltage 

Current Lags By 

B. Curent Coil at 5 Amperes 

TAP 

20 

CURRENT LAGS BY 

Volt Amperes 

5. 4  

VOLT .AMPERES 

16. 2 
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TYPE CW POWER RELAY--------------------------
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TYPE C W  POWER RELAY ____________ _ _ _ _ ________ ,_. L_._41_-2_41_.2c 
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TY PE CW POWER RELAY __________________________________________________ __ 

2. The 100-600 Watt, 1 20 Volt Relay 

A. Potential Circuit Burden at Rated Voltage 

Current Lags by Volt Amperes 

20° 5.9 

B. Current Coil Burden at 5 Amperes 

TAP 

100 

CURRENT LAGS BY 

67° 

VOLT AMPERES 

5 .4  

Current Coil Ratings 

Continuous 1 Sec. 

A. 20- 1 20 Watt Range 5 Amperes 230 Amperes 

B. 100-600 Watt Range 8 Amperes 370 Amp eres 

R E N E W A L  P A R T S  

Repair work c an b e  done most satisfactorily at 

the factory. However, interchangeable parts can be 
furnished to the customers who are e quipped for doing 
repair work . . When ordering parts always give the com­
plete nameplate data. 

6 

DEVICE NUMBER Cl\AII:T 

i2 - DIRECTIOMAL. POW'Ell REUY,TYPE CW 

52 - POWER CIRCUIT BRE.A.KER 

ICS - I II O I CATING COHTACTOR SIIIITCH 

a - BREUER A.llXILI ARY CONTACT 

TC - BRE.UER TRI P COIL 

184A810 

Fig. 5 External Schematic of O ne Type CW Relay on 

a Single P h ase Sys tem . 
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TYPE CW POWER R E LA Y ___________________________ I ._L_. 4_1_-2_4_L_2c 

�-'::CR<W 
I 

w 
� 5PACER FOR 
v T\-1 1 1-l  PANELS 

� -16 SCI<E.W 16 (FOR \1-\IC� 
PANEl.. USE 
f6- IB -:,IUD) 
o i � D - 3"2. SCREW 

TERMIN�L AND MOUNTI N <;,- DE:TA.IL':> 

NOTE : AL..I.. 'CIMEN"!>lON$, IN INCHE$ 

! DIJ>o.--4-HOLE.S FOR + -I�0-3"2. MTG. SCREW$ 

Pt>.NEL CUTOUT .. DRi l..L \ � G­
"OR SEMI-FLI.l5H MTG:. 

�----�----�� � Cl" · ?.  HO�ES 

PAI--It:L.. DRILL\l--IGr OR CUTOUT FOR PRO:TECIION MTGr. 
(FR())..IT VIE.W) 

57-D-7901 

Fig.  6 Outline and D rilling Plan for the T ype CW Relay in th e T yp e  FT 21 Case. 
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Westinghouse I.L. 4 1 -24 1 .4 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE CWD POWER RELAY 

Three Phase WaH Sensing Relay 

C A U T  I 0 N Before putting relays into service ,  re­
move all blocking which may have been inserted for 
the purpose of securing the p arts during shipment, 

make sure that all moving parts operate freely,inspect 
the contacts to see that they are clean and close 
properly, and operate the relay to check the settings 
and electrical connections . 

AP PLICATION 

These relays are used to init iate switching or 

control operations when the line watts rises above 
a preset value,  or falls below a preset value, Thus 
the relay is a current sensing device with high and 
low current settings. 

The CWD relay for the three-phase application 
uses phase-to-phase voltage and line current, with 
maximum torque occuring when the relay current 
leads the relay voltage by 30° at system unity power 
factor. The relay operate s on single phase watts 

multiplied by v'3. One CWD relay is required for 
balanced three phase system and three relays are 
required for unbalanced conditions. 

CONSTR UCTION 

The relay consists of an induction disc type 

watt sensing unit containing a phase shifter. 

Product Type Unit  

The electromagnet for the main element may 
have a tapped current coil located on the center leg 
of an "E" type laminated structure and two potential 

coils on the o uter legs. Operating torque is obtained 

by energizing the current coil with line current and 
the two outer coils with line potential from the line 

potential transformers. Out of phase air gap fluxes 
necessary for op erating torques are produced by a 

NEW INFORMATION 

phase shifting network in conjunction with the poten­
tial coils . Maximum torque occurs when the current 

leads the voltage by 30 degrees. The voltage is inde­

pendent of the direction of power flow. This provides 
a reference so that the disc can rotate in either 

direction depending upon magnitude of the line cur­
rent. The combination of voltage and current produces 
an operating torque proportional to power . 

When the watt sensing unit contact closes to 
the right this indicates that the line watts are at or 
above the value of watts desired. Conversely when 
the watt sensing unit contact closes to the left this 
indicates that the line watt is at or below value of 
current desired . 

Phase Shifter 

The phase shifter network consist of a resistor 
in series with the potential coils .  

CHARACTER! STI CS 

The type CWD relays are available in the follow­
ing ranges and taps: 

Volts ( I L  Y L L )  

Line-to V3{sinj!le phase watts) 

Line Range Taps 

20- 1 20 20-30-40-60-80- 1 00- 1 20 
1 20 

1 00- 600 1 00- 1 50-200-300-400-500-600 

208 
35- 200 35-50-70- 1 00- 1 40- 1 75-200 

1 75- 1 000 1 75-250-350-500-700-875- 1 000 

10·  60 None 
20 - 1 20 None 

1 20 50 · 300 None 
1 00 .  600 None 
1 50 - 900 None 

EFFECTIVE JUNE 1 964 
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TYPE CWD POWER RELAY ____________________________________________________ __ 

The type CWD watt sensing relay has adjust­
able high and low wattage contacts that can be set 
around a 150 o arc which is calibrated in watts on 
non-tapped relays, or in percent of tap value watts 

on tapped relays . These values represent the tripping 
position of the moving contacts when the value of 
watts is applied to the relay. For the tapped relays 
the percent scale markings are 80, 85, 90, 95,  100, 

105 and 100.  

The moving contacts will assume a position cor­
responding to the watts applied to the relay and will 
stay in that position until the wattage changes. If the 
wattage changes either gradually or suddenly , the con­
tact will assume a new position corresponding to the 
change unless the travel is limited by the setting of 
the adjustable contacts. If the contacts are set to 
close for a particular value of watts, and if a wattage 
of that exact amount is applied, then the relay is oper­
ating at its minimum trip point and the times on re­
peated operations are not repetitive within close 
tolerances. However, wattage appreciably greater 
than the wattage setting, or appreciably less than 
the wattage setting, result in relay timing operations 

which are consistent for Eepeated trials. 

The induction unit has inverse timing; that is,  
the greater the change in watts, the faster the relay 
contact will travel . 

INS TA LLATION 

The relays should be mounted on switchboard 
panels or their equivalent in a location free from dirt, 
moisture ,  excessive vibration and heat .  Mount the re­
lay vertically 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 projection mounting. 

Either a mounting stud or the mounting screws may be 
utilized for grounding the r elay. The electrical con­
nections 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 locking two nuts on the stud and then 

turning the proper nut with a wrench .  

For detailed F T  case information refer t o  I . L .  
4 1-076. 

S ETTINGS 

Product Un it  

The CWD relay for three-phase 208V application 
has taps which represents single phase watts multi­
plied by ff. The power to operate the relay equals 

2 

the three phase primary power divided by the quantity 

y'3times the current and potential transformer ratios. 

The watt sensing unit settings can be defined 
either by contact settings or tap setting. The high 
and low watt contact settings are described under 

' 'Characteristics ' ' . 

Relays which are tapped have a connector screw 
on the terminal plate above the scale which makes 
connections to various turns on the op erating coil . 
The tap setting is made by placing this screw in the 
desired tap as marked on the terminal plate .  

Caution 

Since the tap block connector screw carries 
operating current, be sure that the screw is turned 
tight. In order to avoid opening the current trans­
former circuits when changing taps under load,  connect 
the spare connector screw in the desired tap position 
before removing the other tap screw from the original 
tap position .  

ADJ US TMENTS AND MAINT ENANCE 

The proper adjustments to insure correct opera­
tion of this relay have been made at the factory. Upon 
receipt of the rel ay no customer adjustments,  other 
than those covered under "SETTING " should be 
required. 

Acceptance Check 

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

A. Current Sens ing Un i t  

1 .  Contact Adjustment Check - Set the  left­
hand contact in the center of the scale and adjust 

the wattage until the moving contact j ust makes.  
Move the left-hand contact out of the way and bring 

the right-hand contact up until the contacts j ust 
make.  The right pointer should be within ± 1/32" of 
where the left-hand pointer was. 

2 .  Calibration Check - Check the scale mark­

ings by setting either of the two contacts at a value 

marked on the scal e ,  then alternately apply this 
wattage plus 5% and minus 5% for non-tapped relays, 
and plus and minus 3% for tapped relays. The under 

wattage contact should mak e  at the lower wattage 

and break at the higher wattage. For the over wattage 
contact check , the contact will mak e  for the higher 
wattage and break at the lower wattage. 
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W I TH IELAl i Y E  IMSTAMTAIEOUS POLARITY 
AS SIOWI, TME COITACTS CLOSE. 

INTERNAL SCHEMATIC 

Fig. 1 In ternal Schematic of the Tapped Type Relay 
in the Type FT 1 1  Case. 

IIDUCT I OI UNIT 

CUSS IS OPERATED 
SHOR1 110 SWITCI 

RED HliOLE 

TEST SIITCH 

CUIIEIT TEST JM:l 

TERMI IAL 

188A396 

WITH RELATIVE I NSTANTANEOUS POLAR I TY 
AS SHOWN, THE CONTACTS CLOSE. 

INTERNAL SCHEMATIC 

I NDUCT I ON U N I T  

CHASS I S  OPERATED 
SHOR T I NG SW I TCH �RED HANDLE 'x-�TEST SWITCH 

CURRENT TEST JACK 

TERMINAL 

188A024 

Fig. 2. Internal Schematic of the Non- Tapped Type 
Relay in the Typ e FT 1 1  Case. 
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TYPE CWO POWER REL AY 
---------------------------------

Routine Mai ntenance 
All relays should be inspected periodically ·and 

the time of operation should be checked at least 
once every year or at such other time intervals as 
may be dictated by experience to be suitable to the 

particular application. The use of phantom loads,  in 
testing induction-type relays,  should be avoided, 
since the resulting distorted current wave form will 
produce an error in operation. 

All contacts should be periodically cleaned. A 
contact burnisher 1t 182A836HO 1 is recommended for 
this purpose. The use of abrasive material for clean­
ing contacts is not recommended, because of the dan­
ger of embedding small particles in the face of the 

soft silver and thus impairing the contact. 

CA Ll BRAT ION 

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 " ) .  

A. Watts Sensing Unit  

1 .  Contacts - Apply sufficient wattage to the 
relay, to make the disc float in the center of its 
travel. Move both of the adjustable contacts until 
they just make with the moving contact. If the two 

4 

contact pointers do not meet at the same point on the 
scale (± 1/32") ,  adjust the follow on both adjustable 

contacts. Approximately the same follow should be 
in each of the adjustable stationary contacts. 

2. Calibration Check - The adjustment of the 
spring tension in calibrating the relay is most con­
veniently made with the damping magnet removed. 

SE-t either of the adjustable stationary contacts 
in the center of its travel and apply this wattage to 
the relay. Wind up the spiral spring by means of the 
spring adjuster until the stationary contact and mov­
ing contact just mak e .  

Check the other markings b y  setting the adjust­
able contact on these markings and applying the cor­
responding wattage to the relay. The contacts should 
make within plus or minus 5% of contact setting for 
non-tapped relays and plus or minus 3% of contact 
setting for tapped relays. 

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 p arts, always give 
the complete nameplate data. 
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TYPE CWO POWER RELAY _________________________ .;...I . L;;;.;·_;4;.;..1 ·..;;.2 4.;..;1..;...;.... 4 

ENERGY REQ U I REMENTS 

The 60 cycle burdens of the type CWD Relay 
Three-Phase Applications are as follows: 

Relay Range Potential Circuit Current Cir c uits 

Watts Voltage Vo ltomperes 

1 0 - 60 1 20 20.5 
20 - 1 20 
so - 300 

1 00 - 600 
1 50 - 900 

35 - 200 208 1 8 . 8  
1 00 - 600 1 20 2 0 .5 
1 75 - 1 000 208 1 8 .8 

Current Coil Ratings: 

Watt Range 

A. Noo-Toppod { 
1 0 - 60 
20 - 1 00 
so - 300 

1 00 - 600 
1 50 - 900 

B. Topped { 35 - 2 
1 0 0 - 600 
1 75 - 1 000 

1 2 3 

TATIOI IUS l'tt.t E IOTATIOI 1 2 3 

DEY ICE IUMIU CIAI! 
32-lfATT SEIIIII POW£1 lfUY, TYI'E CWO 

Current Current Rela y Voltomperes logs by Top 

68 ° 5 amp . None 1 6 .2  

59  ° 5 amps . 35 1 6 . 2  
68 ° 5 amps . 1 00 5 .4 
59 ° 5 amps . 1 75 5 . 4  

Cont i n uous 1 Se c.  

5 amps . 230 amps. 

5 amps . 2_30. om�s. 
8 amps . 370 amps. 

IOTATIOI 1 0 3 , 3  

C urrent 
lags by 

78 ° 

78 ° 

67 ° 

67 ° 

32·3 
IOTE: FOI IAUICED 3 '"AlE COIDITI.I 

OILY OlE RELAY fl IEfDIJU, IOTE: MAXI ... TOI� AIIII.E II TME TRIPrlll O I IECTIOI OCCIIIS lfiiU TJI( 
CIIIIUT LUllS TME YOlTAiiE IY 300 WITK COIIfCTIOIIS A$ -· 

'--'--C::�t=::::'__:_..J ,. 
TO CQITROL 

C I RCUIT .... ____ ....__ 

Fig. 3 External Schematic of Three Type CWD Relays on 
a Three-Phase System. Note: For B alanced Three 
Phase Conditions only One CWD Relay is required. 

629A689 

Fig. 4 Diagram of Test Connections for CWD Relays. 
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Fig. 5 Outline and Drilling P l an for the Type CWD Relay in the Type FT 1 1  Case. 
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Westinghouse 1 . L. 41-24 1 . 38 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIO N S  
TYPE CW POWER RELAY 

THREE PHASE APPLICATION 

C A U T I 0 N Before putting relays into service, re­

move all blocking which may have been inserted for 

the purpose of securing the p arts during shipment, 

make sure that all moving parts operate freely, inspect 

the contacts to see that they are clean and close 

properly, and operate the relay to check the settings 

and el ectrical connections. 

A P P L I C A T I O N  

The typ e CW relay for three-phase application is 

a single phase induction type relay providing over 

power or reverse power protection for el ectrical equip­

ment or circuits. It is not intended for use as a fault 

protective relay. 

The CW rel ay for three-phase application uses 

phase-to-phase voltage and line current, with maxi­

mum torque occuring wh en the relay current leads the 

relay voltage by 30° at system unity power factor. 

The relay operates on single phase watts multiplied 

by ..[3 .  One CW rel a..v is required for balanced three 

phase system and three relays are required for un ­
bal anced conditions. 

C O N S T R U CT I O N  

The relay consists of a product operated unit, a 

phase shifter and an indicating contactor switch 

(ICS). 

P roduct T ype U n i t  

The electromagnet for the main element has a 

tapped current coil located on the center leg of an 

"E" typ e laminated structure and two potential coils 

on the outer legs. Operating torque is obtained by 

energizing the tapped coil with line current and the 

two outer coils with line potential from the line poten­

tial transformers. out of phase air gap fluxes neces­

sary for operating torques are produced by a phase 

shifting network in conjunction with the potential 

coils. Maximum torque occurs when the current leads 

the voltage by 30 degrees. The voltage is independent 

of the direction of power flow. This provides a refer­

ence so that the disc can rotate in either direction de-

SUPERSEDES I . L. 4 1 -24 1 . 3A 
*Den o t�;: s  chan ge fr om su perseded i ssue. 

p ending upon direction of the line current. The com­

bination of voltage and current produces an op erating 

torque proportional to power. 

P h a s e  Sh i fter - The phase shifter network consist of 

a resistor in series with the potential coils. 

I n d i ca t i n g  C ontactor S w i tc h  U n i t  ( I C S) 

The d-e indicating contactor switch is a small 

clapper type device. A magnetic armature, to which 

leaf-spring mounted contacts are attached, is attracted 

to the magnetic core upon energization of the switch. 

When the switch closes,  the moving contacts bridge 

two stationary contacts, completing the trip circuit. 

Also during this operation two fingers on the armature 

deflect a spring located on the front of the switch, 

which allows the operation indicator target to drop. 

The 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. 

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

The type CW relays are available in the following 

ranges and tap s: 

Volts y'3{ sing le  phase watts) 

L i n e - to 

Line Range Taps 

120 20- 120 20- 30- 40- 60- 80- 100- 120 

100- 600 100- 150-200-300-400-500- 600 

208 35- 200 35- 50- 70- 100- 140- 175- 200 

175- 1000 175-250-350-500-700-875- 1000 

Typical 60 cycle Time-Power Curves are shown 

in Figs. 3 & 4. The curves are taken at maximum tor­

que which occurs with the current leading the voltage 

by 30 degrees. (within ±4°) 

EFFECTIV E J ANUARY 1 962 www . 
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TYPE C W  POWER RELAY __________________________ _ 

2 

Fig. l .  1 .  Time-power unit. 2. Indicat ing Connector Switch (ICS). Note: Phase shifting resistor is mounted in rear. 

T r i p  C i rc u i t  

The m ain contacts will safely close 3 0  amperes 

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

dicating contactor switch will safely carry this cur­

rent long enough to trip a circuit breaker. 

The indicating contactor switch has two taps that 

provide pickup setting of 0.2 or 2 amperes. To change 

taps requires connecting the lead located in front of 

the tap block to the desired setting by means of a 

screw connection. 

T r i p  C i rc u i t  C o n s tant  

Indicating Contactor Switch (ICS) 

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

2.0 ampere tap 0. 15 ohms d-e resistance 

I NS T A L L A T I O N 

The relays should be mounted on switchboard 

panels or their equivalent in a location f ree from dirt, 

moisture, excessive vibration and heat. Mount the re­

lay vertically by means of the four mounting holes on 

the flange for semi-flush mounting or by means of the 

2 

rear mounting stud or studs for projection mounting. 

Either a mounting stud or the mounting screws may be 

utilized for grounding the relay. The electrical con­

nections 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 p anel 

mounting. The terminal studs may be easily removed 

or inserted by locking two nuts on the stud and then 

turning the proper nut with a wrench. 

For detailed FT case information refer to I.L.  

4 1-076. 

S ET T I NGS 

P rodu ct  U n i t  

There are two settings to be made. One i s  the 

current tap setting, and the second, the time dial 

setting. 

The CW relay for three-phase application has 

taps which represents single phase watts multiplied 

by y-3. The power to operate the relay equal s the 

three phase primary power divided by the quantity f3 
tim es th e  current and potmtial tran sform er ratio s . 
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TY P E  CW POW E R  R E L A  Y -------------------------I.L_-"_1_·2_�_1 · 3_8 

INDICATING 
COIITACTOR 
SWITCH 

ICS)+---------, 

1111111 lii£UTIVE INSTANTANEOUS POUR I H  
A S  SHOWM, THE COIHACTS CLOSE· 

CHASS I S  OPERATED 
SI!ORTIN\i SWI TCH 

TERMIJU.l 

183A776 

Fig. 2. Internal Schematic of the Type .CW Relay in the 

Type FT1 1 Case. 

This rel ay power expressed as multipl es of the chosen 

tap locates a value on the abscissa of the Ti me-Power 

Curves of Fig. 3 and 4. The relay operating time for 

various time dial settings th en i s  observed on the 

ordinate. By changing taps or time dial , the required 

operating time can be selected for specific power 

val ue. 

C A U T I O N  

When changing taps with the relay i n  service, 

screw the extra tap screw in the new tap hole before 

removing the old tap screw. This prevents open­

circuiting the current transformers. 

I n d i cat ing  C ontactor s w i tch ( I CS) 

No setting is required on the ICS unit except the 

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

selection is made by connecting the l ead located in 

front of the tap block to the desired setting by means 

of the connecting screw. 

ADJU S T M E N T  A N D  M A I N T E N A N C E  

The proper adjustments to insure correct operat-

ing of this relay have been made at the factory and 

should not be disturbed af ter receipt by the customer. 

If the adjustments have been changed, the relay taken 

apart for repairs, or if it is desired to check the ad­

justments at regular m aintenance periods, the instruc­

tions below should be followed. 

All contacts should be cleaned periodically. A 

contact burnisher Sl'll82A836H01 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. 

P ro d u c t  U n i t 

Contacts - The index mark on the movement 

frame will coincide with the "0" mark on the time 

dial when the stationary contact has moved through 

approximately one-half of its normal deflection. There­

fore, with the stationary contact resting against the 

backstop, the index mark is offset to the right of the 

"0 " mark by approximately .020". The placement of 

the various time dial positions in line with the index 

mark will give operating times as shown on the re­

spective time-current curves. 

Minimum Trip Watts - Set the time dial to position 6. 

Using the lowest tap setting, alternately apply tap 

value watts plus 3% and tap value watts minus 3%. 

The moving contact shoul d l eave the backstop at tap 

value watts plus 3% and should return to the backstop 

at tap val ue watts minus 3%. The rel ay should be cal i­

brated with 10 times tap value watts at the number 

six time dial position. Check several points on the 

typical time curves. Time curve calibration is affect­

ed by adjusting the po sition of the perman ent magnet 

keeper. 

I n d i c at i n g  Co ntoctor S w i tch ( ICS)  

Close the main relay contacts and pass suffi­

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

contacts of the ICS. This value of current should not 

be greater than the particular ICS tap setting being 

used. The indicator target should drop freely. 
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T Y PE CW POWER RELAY __________________________________________________ __ 
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TY P E  CW POW E R  R E LAY __________________________ I • ...::.L._4_1 ·---24---1 • .:.::._31 
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TYPE CW POWER RELAY __________________________________________________ __ 

Rei ay R ange 

ENERGY REQ UIREMENTS 

The 60 cycle burdens of the type CW Relay 
Three-Phase Application are as follows: 

Potent i al Circuit Current Circuit 

Watts Voltage Yo I tampere s 
Current 

Current 
Rel ay 

Vol tam peres 
Current 

lags by Tap l ags by 

20 - 1 20 

100 - 600 

35 - 200 

175 - 1000 

STATION BUS 

I 2 3 

s 
-3 

PDS�OC TRIP BUS 

¥CICS 

I 
j �h 

TC 

lEG• 

1 20 

1 20  

208 

208 

20.5  68 ° 5 amp. 20 16. 2 78 ° 

20 .5 68 ° 5 amp. 100 5.4 67° 

18.8 59 ° 5 a mp. 35 16. 2 78 ° 

18.8 59 ° 5 amp. 175 5.4 67 ° 

current Coil Ratings: 
Continuous 1 Sec. 

A. 20-120 Watt Range 

35-200 Watt Range 

B. 100-600 Watt Range 

175-1000 Watt Range 

OEYICE NUMBER �.UT 

32 - D I RECTIONAL POWER RELAY, TYPE CW 
52 - POWER C I RCUIT BREAkER 

ICI • INDICATING COIHACTOR SWITCH 

a - BREAKER AUXILI.U:Y CONTACT 

TC • BREMER TRIP COIL 

MOTE: FOI IAUIICED 3 PKASE COIIDI TIOIS OILY 
OIIE RELAY U UQUIIU 

184A811 

5 Amperes 230 Amperes 

8 Amperes 370 Amperes 

RENEW AL P AR T S  

Repair work c an  b e  done most satisfactorily at 
factory. However, interchangeable parts can be fur­
nished to the customers who are equipped for doing 
repair work. When ordering parts always give the com­
plete nameplate data. 

* Fig. 5. External Schematic of Three Type CW Relays on 

a Three-Phase System. Note: For Balanced Three 

Phase Conditions only One CW Relay is required. 
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T Y P E  CW PO W E R  R E L A Y -----------------------�
'
-·

L
_.

4
_

1
_·

24_
1
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w Ul .( 
\.) 

. 1 9 0-32. �R.E.W 

TERM I "'A.L A.ND 
M O UNI I NC:r DE.TA.ll!:> 

NOTE : ALL D l  M � N S I O NS 
I N  I N  � H E S ,  

9 
!6 

PA NEL C.UTOUT t DRILLING 
F"OR. SEMI-FI..\J�� MTG • 

FOR 

* Fig. 6. Putl ine and Drill ing Plan for the Type CW Relay in the Type FT1 1 Case. 

57-D-7900 
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Westinghouse I . L. 4 1 -24 1 .4 

INSTALLATION • OPERATION • MAINTENANCE 

INST R UCTIONS 
TYPE CWD POWER RELAY 

Three Phase WaH Sensing Relay 

C A U T  I 0 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 all moving parts operate freely, inspect 
the contacts to see that they are clean and close 
properly, and operate the relay to check the settings 
and electrical connections. 

A P P L I C A T I O N  

These relays are used to initiate switching or 

control operations when the line watts rises above 
a preset value, or falls below a preset value, Thus 
the relay is a current sensing device with high and 
low current settings. 

The CWD relay for the three-phase application 
uses phase-to-phase voltage and line current, with 
maximum torque occuring when the relay current 
leads the relay voltage by 30° at system unity power 
factor. The relay operate s on single p hase watts 

multiplied by v'3. One CWD relay is required for 
balanced three phase system and three relays are 
required for unbalanced conditions. 

C O N S T R U C T I O N  

The relay consists of an induction disc type 

watt sensing unit containing a phase shifter. 

Product Type Unit 

The electromagnet for the main element may 
have a tapped current coil located on the center leg 
of an " E "  type laminated structure and two potential 

coils on the o uter legs. Operating torque is obtained 

by energizing the current coil with line current and 
the two outer coils with line potential from the line 
potential transformers. Out of phase air gap fluxes 
necessar.v for operating torques are produced by a 

N EW INFORMATION 

phase shifting network in conjunction with the poten­
tial coils . Maximum torque occurs when the current 

leads the voltage by 30 degrees.  The voltage is inde­

pendent of the direction of power flow. This provides 
a reference so that the disc can rotate in either 
direction depending upon magnitude of the line cur­
rent. The combination of voltage and current produces 
an operating torque proportional to power. 

When the watt sensing unit contact closes to 
the right this indicates that the line watts are at or 
above the value of watts desired. Conversely when 
the watt sensing unit contact closes to the left this 
indicates that the line watt is at or below value of 
current desired. 

Phase Shifter 

The phase shifter network consist of a resistor 
in series with the potential coil s. 

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

The type CWD relays are available in the follow­
ing ranges and taps: 

Volt s ( IL VLL ) 

Line-to ff(s i ngle phase watts )  

L i ne Range Taps 

20- 1 20 20-30-40-60-80- 1 00- 1 20 
1 20 

1 00- 600 1 00- 1 50-200-300-400-500-600 

208 
35- 200 35-50-70- 1 00- 1 4 0- 1 75-200 

1 75- 1 000 1 75-250-350-500-700-875- 1 000 

10·  60 None 
20 - 1 20 None 

1 20 50 · 300 None 
1 00 - 600 None 
1 50 - 900 None 
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TYPE CWD POWER RELAY ---------------------------

The type CWD watt sensing relay has adjust­
able high and low wattage contacts that can be set 
around a 150 ° arc which is calibrated in watts on 
non-tapped relays, or in percent of tap value watts 

on tapped relays . These values represent the tripping 
position of the moving contacts when the value of 
watts is applied to the relay. For the tapped relays 
the percent scale markings are 80, 85 , 90, 95, 100, 
105 and 100.  

The moving contacts will assume a position cor­
responding to the watts applied to the relay and will 
stay in that position until the wattage changes. If the 
wattage changes either gradually or suddenly, the con­
tact will assume a new position corresponding to the 
change unless the travel is limited by the setting of 
the adjustable contacts .  If the contacts are set to 
close for a particular value of watts,  and if  a wattage 
of that exact amount is applied, then the relay is oper­
ating at its minimum trip point and the times on re­
peated operations are not repetitive within close 

tolerances. However, wattage appreciably greater 
than the wattage setting, or appreciably less than 

the wattage setting, result in relay timing operations 

which are consistent for Iepeated trials. 

The induction unit has inverse timing; that is,  
the greater the change in watts,  the faster the relay 
contact will travel . 

I N S T A L L A T I O N  

The relays should b e  mounted o n  switchboard 
panels or their equivalent in a location free from dirt. 
moisture ,  excessive vibration and heat .  Mount the re­
lay vertically 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 projection mounting. 
Either a mounting stud or the mounting screws may be 
utilized for grounding the relay. The electrical con­
nections 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 locking two nuts on the stud and then 
turning the proper nut with a wrench. 

For detailed FT case information refer to I . L .  
4 1-076. 

S E T T I N G S  

Product Unit 

The CWD relay for three-phase 208V application 
has taps which represents single phase watts multi­
plied by v'"3. The power to operate the relay equals 

2 

the three phase primary power divided by the quantity 
J3times the current and potential transformer ratio s. 

The watt sensing unit settings can be defined 
either by contact settings or tap setting. The high 
and low watt contact settings are described under 

' 'Characteristics ' ' .  

Relays which are tapped have a connector screw 
on the terminal plate above the sc ale which makes 

connections to various turns on the operating coil . 
The tap setting is made by placing this screw in the 
desired tap as marked on the terminal plate .  

Caution 

Since the tap block connector screw carries 
operating current, be sure that the screw is turned 
tight. In order to avoid opening the current trans­
former circuits when c hanging taps under load,  connect 
the spare connector screw in the desired tap position 
before removing the other tap screw from the original 
tap position. 

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 adjustments to insure correct opera­
tion of this relay have been made at the factory. Upon 
receipt of the relay no customer adjustments ,  other 
than those covered under "SETTING" should be 
required. 

Acceptance Check 
The following check is recommended to insure 

that the relay is in proper working order: 

A. Current Sens ing Unit  

1 .  Contact Adjustment Check - Set the  left­
hand contact in the center of the scale and adjust 
the wattage until the moving contact j ust makes.  
Move the left-hand contact out of the way and bring 

the right-hand contact up until the contacts just 

mak e .  The right pointer should be within ± 1/32" o f  
where the left-hand pointer was. 

2.  Calibration Check - Check the scale mark­

ings by setting either of the two contacts at a value 

marked on the scale,  then alternately apply this 
wattage plus 5% and minus 5% for non-tapped relays, 

and plus and minus 3% for tapped relays. The under 
wattage contact should make at the lower wattage 
and break at the higher wattage. For the over wattage 

contact check , the contact will make for the higher 
wattage and break at the lower wattage. 
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WITH IELAl iYE I N STAITAIEOUS POLARITY 
AS SIOWI, THE COITACTS CLOSE. 

INTERNAL SCHEMATIC 

Fig. 1 Internal Schematic of the Tapp ed Type Relay 
in the Type FT 1 1  Case. 

tiDUCT I OI UIIT 

CHAS S I S OPERATED 
SHORl 110 Sll TCI 

lED HAIDLE 

TEST SWITCH 

CUIIEIT TEST JAil 

TERM I UL 

188.A396 

W I T H  RELATIVE I NSTANTUEOUS POLARITY 
AS SHOWN, THE CONTACTS CLOSE. 

INTERNAL SCHEMATIC 

I NDUC T I ON U N I T  

CHASS IS OPERATED 

SHORT I NG SWITCH ;LRED HANDLE 

)< TEST SW I TCH 

CURRENT TEST JACK 

TERM I NAL 

188.A024 

Fig. 2. Internal Schematic of the Non- Tapped Type 
Relay in the Typ e FT 1 1  Case. 
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TYP E CWD POWER R EL AY 
__________________________ ________________________ __ 

Routine Maintenance 
All relays should be inspected periodically 'and 

the time of operation should be checked at least 
once every year or at such other time intervals as 
may be dictated by experience to be suitable to the 

particular application. The use of phantom loads, in 
testing induction-type relays,  should be avoided, 
since the resulting distorted current wave form will 

produce an error in operation. 

All contacts should be periodically cleaned. A 
contact burnisher tt l 82A836H 0 1  is recommended for 

this purpose. The use of abrasive material for clean­

ing contacts is not recommended, because of the dan­
ger of embedding small p articles 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 adjustments disturb-ed. This procedure s hould not 
be used until it is apparent that the relay is not in 
proper working order. (See "Acceptance Check " ) .  

A. Watts Sensing Un i t  

1 .  Contacts - Apply sufficient wattage t o  the 
relay, to mak e  the disc float in the center of its 
travel. Move both of the adjustable contacts until 
they just mak e  with the moving contact. If the two 

4 

contact pointers do not meet at the same point on the 
scale ( ±  1/32") ,  adjust the follow on both adjustable 

contacts .  Approximately the same follow should be 
in each of the adjustable stationary contacts .  

2 .  Calibration Check - The adj ustment of the 
spring tension in calibrating the relay is most con­

veniently made with the damping magnet removed. 

Se-t either of the adj ustable stationary contacts 
in the center of its travel and apply this wattage to 
the relay. Wind up the spiral spring by means of the 
spring adjuster until the stationary contact and mov­

ing contact just make.  

Check the other markings by setting the adjust­
able contact on these markings and applying the cor­
responding wattage to the relay. The contacts should 
make within plus or minus 5% of contact setting for 
non-tapped relays and plus or minus 3% of contact 
setting for tapped relays. 

R E N E W A L  P A R T S  

Repair work can b e  done most satisfactorily at 

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

the complete nameplate data. 
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TYPE CWO POWER RELAY _________________________ .;.;.I. L;;;.;·...; 4;.;..1·�2 4.:..:1�. 4  

ENERGY REQU I REMENTS 

The 60 cycle burdens of the type CWD Relay 
Three-Phase Applications are as follows: 

Rela y Ran ge Potent ia I C ircu it Current Circu its 

Watts Voltage Voltamperes 

1 0  - 60 1 20 20.5 
20 - 1 20 
50 - 300 

1 00 - 600 
1 5 0 - 900 

35 - 200 208 1 8 . 8  
1 00 - 600 1 20 20.5 
1 75 - 1 000 208 1 8 . 8 

Current Coil Ratings: 

Watt Range 

A. No"·T opPod { 
1 0 - 60 
20 - 1 00 
50 - 300 

1 00 - 600 
1 50 - 900 

B. Tapped { 35 2 
1 00 - 600 
1 75 - 1 000 

ITATIOil IUS ltltl IOTATIOI 1 2 3 

32·1 E I f. 32·1 �2 1 
PH•l � �  " 32-2 " 

>2·2 ij __.. 8 1+ I"H•2 ,� 32·3 32 ¥ 8 i+ 32-3 
PK•3 ; U����·��--�� 

m �  
1 2 '  

DEY ICE IUMIU CIAIT 

32...WATT IUIIII POW£1 lfUY, TYI"E CWD 

C urrent Current Rela y Voltamperes lags by Tap 

68 ° 5 amp . None 1 6 .2  

59  ° 5 amps . 35 1 6 . 2  
6 8  ° 5 amps . 1 00 5 . 4  
59 ° 5 amps . 1 75 5 .4 

Contin uous 1 Sec. 

5 amps . 230 amps . 

5_ amps . 2 30 amos. 
8 amps . 370 amps. 

IOTAT!OI 102,3 

C urrent 
lags by 

78 ° 

78 ° 

67 ° 
67 ° 

SIITGI 

IOTE: FOI IALAICED 3 PUlE CCIIIOITIOII 
OILY OlE IELAY fl IEOIJIIU. 

IOTE: llo\1111111 TOI911£ AIIII.E II TIE TRIPPIII P I IECT!OII OC:CIIIS WIEI TIE 
CIIUEIT LEADS TIE VOLTAGE IV 300 WITH COIIECTIOIS AI -· 

TO COITROL 
CIICUIT 

- ---------

Fig. 3 External Schematic of Three Typ e CWO Relays on 
a Three-P hase System. Note: For B alan ced Three 
Phase Conditions only One CWD Relay is required. 

629A689 

Fig. 4 Diagram of Test Connections for CWD Relays. 
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TYPE CWO POWER RELAY ------------------------.:.:'·..=.L-:....:4:.:.1..:·2::..:41:..::.4:_ 

6 

Ta41UL AIID MOUIITIIIG .o£TAI LS 

. 190-32 SCREW 

IPACEIIS FOil 
111 111 PAIIELS 

5- 18 SUEW IS ( FOil TH I CK 
PAIIEL USE 
Lrs STUD) I ll  

. 190-32 SC1t£W 

I I  

9 
Ts 

I 

. �  _r- ·�1 r ·  
32 1- � l-+ . t 

PAIIEL CUTOUT ' DIU LL IIIG 
FOR SEMI-FLUSH MTG • 

DI A.II MOLES FOil 
. 190-32 MTG. SCIIEWS 

9 
-----l� fs P I A . HOLE 

PANEL DII ILL IMG 0� CUTOUT FOil 
PROJ ECT ION MTG. 

(FRONT V I EW) 

TERM I NAL 
NUMBER 

57-D-7900 

Fig. 5 Outlin e and Drilling Plan for the Type CWD Relay in the Type FT 1 1  Case. 
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I . L. 4 1-24 1 . 3  

INSTALLATION • OPERATION • MAINTENANCE 

INS T RUCT I ONS 
TYPE CW POWER RELAY 

THREE PHASE APPLICATION 

C A U  T I 0 N Before putting relays into service, re­

mov e all blocking which may have been inserted for 
the l)urpose of securing the p arts during shipment, 

make sure that all moving parts operate freely, inspect 

the contacts to see that they are clean and close 
properly, and operate the relay to check the settings 
and el ectrical connections. 

A P P L I C A T I O N  

The type CW relay for three-phase application is  
a single phase induction type relay providing over 

power or reverse power protection for electrical e quip­
ment or circuits. It is not intended for use as a fault 
protective relay. 

The CW relay for three-phase application uses 
phase-to-phase voltage and line current, with maxi­
mum torque occuring when the relay current leads the 
relay voltage by 30° at system unity power factor. 
The relay operates on single phase watts multiplied 
by V3. One CW rela.v is required for balanced three 
phase system and three relays are required for un ­
balanced conditions. 

C O N S T R U CT I O N  

The relay consists of a product operated unit, a 
phase shifter and an indicating contactor switch 
(ICS). 

P roduct  T ype U n i t  

The electromagnet for the main element has a 
tapped current coil located on the center leg of an 
"E" typed laminated structure and two potential coils 
on the outer legs. Operating torque is obtained by 

energizing the tapped coil with line current and the 
two outer coils with line potential from the line poten­

tial transformers. Out of phase air gap fluxes neces­

sary for operating torques are produced by a phase 

shifting network in conjunction with the potential 
coils. Maximum torque occurs when the current leads 
the voltage by 30 degrees. The voltage is independent 
of the direction of power flow. This provides a refer­
ence so that the disc c an  rotate in either direction de-

NEW I NFORMATION 

p ending upon direction of the line current. The com­
bination of voltage and current produces an operating 
torque proportional to power. 

P h a s e  Sh i fter - The phase shifter network consist of 
a resistor in series with the potential coils. 

I n d i ca t i n g  Contactor Sw i tc h  U n i t  ( I C S )  

The d-e indicating contactor switch is a small 
clapper type device. A magnetic armature, to which 
leaf-spring mounted contacts are attached, is attracted 
to the magnetic core upon energization of the switch. 

When the switch closes, the moving contacts bridge 
two stationary contacts, completing the trip circuit. 

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

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

The type CW relays are available in the following 
ranges and taps: 

Volts y'3( s ing le  phase watts) 

L i n e ·  to 

L i n e  Range Taps 

120 20- 120 20- 30- 40- 60- 80- 100- 120 

100- 600 100- 150-200- 300-400-500- 600 

208 35- 200 35- 50- .70- 100- 140- 175- 200 
. 

175- 1000 175-250- 350-500-700-875- 1000 

Typical 60 cycle Time-Power Curves are shown 

in Figs. 3 & 4. The curves are taken at maximum tor­
que which occurs with the current leading the voltage 
by 30 degrees. ( within ±4°) 
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TYPE CW POWER RELAY __________________________ _ 

2 

Fig. 1 .  1. Time-power unit. 2. Indicating Connector Switch (I CS). Note: Phase shifting resistor is mounted in rear. 

T r i p  C i rc u i t  

The main contacts will safely close 30 amperes 
at 250 volts d-e and the seal-in contacts o f  the in­
dicating contactor switch will safely c arry this cur­
rent long enough to trip a circuit breaker. 

The indicating contactor switch has two taps that 

provide pickup setting of 0.2 or 2 amperes. To change 
taps requires connecting the lead located in front o f  
the tap block to the desired setting by means o f  a 
screw connection. 

T r i p  C i rc u i t C o n s ta nt 

Indicating Contactor Switch (ICS) 

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

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

I N S T A L L A T I O N  

The relays should be mounted on switchbo ard 

p anels or their e quivalent in a location f ree from dirt, 

moisture, excessive vibration and heat. Mount the re­

lay vertically by means of the four mounting holes on 
the flange for semi-flush mounting or by means o f  the 

2 

rear mounting stud or studs for proj ection mounting. 
Either a mounting stud or the mounting screws may be 

utilized for grounding the relay. The electrical con­
nections may be made directly to the terminals by 
means o f  screws for steel panel mounting or to the 
terminal studs furnished with the relay for thick p anel 
mounting. The terminal studs may be easily removed 

or inserted by locking two nuts on the stud and then 
turning the proper nut with a wrench. 

For detailed FT case information refer to I .L .  
4 1-076 . 

S E T T I N G S  

P roduct  U n i t  

There are two settings to  be made. One is the 

current tap setting, and the second, the time dial 
setting. 

The CW relay for three-phase application has 

taps which represents single phase watts multiplied 
by ..[3. The power to operate the relay e quals the 
primary power divided by the current and potential 

transformer ratios. This relay power expres s ed as 
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TY P E  CW POW E R  R E LAY ___________________________ I . L-'._4_1 -_24_1.;_3 

I N D I CATING 
COIHACTOR 
SWITCH 

Willi RELAT IVE IIISTAIITAMEOUS POI.ARITY 
AS SHOWN, TKE C�TACTS CLOSE• 

IMDUCTIOM UMIT 

CHASS I S  OPERATED 
SHORTIII\1 SWI TCii 

RED HANDLE 
'--r-i+--tEST Sijj lTCH 

CURREIH TEST JACK 

TERMIUL 

183A776 

Fig. 2. Internal Schematic of the Type CW Relay in the 

Type FT1 1 Case. 

multiples of the chosen tap located a value on the 

abscissa of the Time-Power Curves of Fig. 3 and 4 

The relay operating time for various time dial set­

tings then i s  observed on the ordinate. By changing 

taps or time dial, the required operating time can be 

selected for specific power value. 

C A U T I O N  

When changing taps with the relay i n  service, 

screw the extra tap screw in the new tap hole before 

removing the old tap screw. Thi s prevents open­

circuiting the current transformers. 

I n d i cati n g  C ontactar s w itch ( I C S )  

No setting is required on the ICS unit except the 

selection of the 0. 2 or 2.0 ampere 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 connecting screw. 

A DJUS T M E NT A ND M A I NTENANCE 

The proper adjustments to insure correct operat-

ing of this relay have been made at the factory and 

should not be di sturbed af ter receipt by the customer. 

If the adj ustments have been changed, the relay taken 

ap art for repairs, or if it is desired to check the ad­

justments at regular maintenance periods, the instruc­

tions below should be followed. 

All contacts should be cleaned periodically. A 

contact burnisher S11182A836H0 1 is recommended for 

this purpose. The use of abrasive material for clean­

ing contacts is not recommended, because o f  the 

danger of embedding small particles in the face of the 

soft silver and thus impairing the contact. 

P ro d u c t  U n i t  

Contacts - The index mark on the movement 

frame will coincide with the "0" mark on the time 

dial when the stationary contact has moved through 

approximately one-half of its normal deflection. There­

fore, with the stationary contact resting against the 

backstop, the index mark is offset to the right of the 

"0 " mark by approximately .020". The placement of 

the various time dial positions in line with the index 

mark will give operating times as shown on the re­

spective time-current curves. 

Minimum Trip Watts - Set the time dial to position 6. 

Using the lowest tap setting, alternately apply tap 

value watts plus 3% and tap value watts minus 3%. 

The moving contact should leave the backstop at tap 

watts plus 3% and should return to the backstop at 
tap value watts minus 3%. The relay should be cali­

brated with 10 times tap watts at the number six time 

dial position. Check several points on the typical time 

curves. Time curve calibration is affected by adjust­

ing the position of the permanent magnet keeper. 

I n d i c at i n g  Co ntactor Switch ( I C S )  

Close the main relay contacts and pass suffi­

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

contacts of the ICS. This value of current should not 

be greater than the particular ICS tap setting b eing 

used. The indicator target should drop freely. 
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T Y P E  C W  P O W E R  R E L A Y  ___________________________ _ 
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Fig. 4. Typical 60 cycle Time Curves of the 100-600 and 1 75 - 1 000 watt Type CW Relay. 
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TYPE CW P OWER RELAY ________________________________________________ ___ 

Relay Range 

Watts 

20 - 1 20 

100 - 600 

35 - 200 

1 75 - 1000 

II 
� ;; 
� 

STATI II S 

t ll JLJ L�>-lF----'Ir 

Vol tage 

1 20 

1 20  

208 

208 

E N E R G Y  R E Q U I R E M E N T S  

The 60 cycle burdens of the type CW Relay 

Three-Phase Applic ation are as follows: 

Potential Circuit Current Circuit 

Vol tampere s 
Current 

Current 
Rel ay 

Voltamperes 
lags by Tap 

20.5 68 ° 5 amp. 20 1 6. 2  

20.5 68 ° 5 amp. 100 5.4 

18.8 59 • 5 a mp. 35 16. 2  

18.8 59 • 5 amp. 175 5.4 

Current Coil Ratings: 

continuous 1 Sec. 

A. 20- 120 Watt Range 
5 Amperes 230 Amperes 

35-200 Watt Range 

B. 100-600 Watt Range 
8 Amperes 370 Amperes 

175- 1000 Watt Range 

R E N E W A L  P A R T S  

Current 

lags by 

78 ° 

67° 

78 ° 

67° 

= 1'-l��------' 

Repair work can be done most satisfactorily at 

factory. However, interch angeable parts can be fur­

nished to the customers who are equipped for doing 

repair work. When ordering parts always give the com­

plete nameplate data. 
1 2 3 

--e. 
F ICS 

¥ k- I 1 
&)'· 

NEGI�_r....._ ___ _ 

OEVICE IIUji�B£R CtiART 
32 - D I RECTIONAL POWER RELAY, TYPE CW 
52 - POWER CIRCUIT BREAKER 

ICI • INOI ClTIIIG CONTACTOR SWITCH 
a - BREAKER AUXI L I ARY CONTACT 

TC • BREUER TRIP COil 

NOT£: FOR SALAIICED 3 PIU.S£ CONDI T I ONS ONLY 
ONE RELAY 1$ RtQUI R£0 

184A811 

Fig. 5. External Schematic of Three Type CW Relays on 

a Three-Phase System. Note: For Balanced Three 

Phase Conditions only One CW Relay Is required. 
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T Y P E  CW POW E R  R E L AY ------------------------"'"'"':.:!·L::..·..:!.4!.:.1·2�4'-!.:1.::_3 
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Fig. 6. Outline and Drilling Plan for the Type CW Relay In the Type FT1 1 Case. 
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L L 41-241.2 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCT I O N S 
TYPE CW POWER RELAY 

S I N G L E  P H A S E  A P P L I C A T I O N 

C A U T I O N  Before putting relays into service, remove 

all blocking which may have been inserted for the 

purpose of securing the parts during shipment, make 

sure that all moving parts operate freely, inspect the 

contacts to see that they are clean and close prop erly 

and operate the relay to check the settings and elec­

trical connections. 

A P P L I C A T I O N  

The type CW relay is a single phase induction 

type relay providing over power or reverse power pro­

tection for electrical equipment or circuits. It is not 

intended for use as a fault protective rel ay. 

C O N S T R U C T I O N  

The rel ay consists of a product op erated unit, a 

p hase shifter and an indicating contactor switch (ICS). 

P ro du c t  T y p e  U n i t  

The el ectromagnet for the main element has a 

tapped current coil loc ated on the center leg of an 

"E" type laminated structure and two potential coils 

on the outer l egs. Operating torque is obtained by en­

ergizing the tapped coil with line current and the two 

outer coils with line potential from the line potential 

transformers. Out of phase air gap fluxes necessary 

for op erating torques are produc ed by a phase shifting 

network in conjunction with the potential coils. M axi­

mum torque occurs when the current and voltage are 

in phase. The voltage is independent of the direction 

of power flow. This provides a reference so that the 

disc can• rotate in either direction depending upon 

direction of the line current. The combination of volt­

age and current produces an operating torque propor­

tional to power. 

P ha s e  S h i fter The phase shifter network consists of a 

capacitor in p arallel with the potential coils and a 

reactor in series with the above combination. 

Ind icat ing  Contra c tor Sw itch U n it  ( I CS) 

The d-e indicating contactor switch is a small 

N E W  I N F O R M A T I O N  

clapper typ e device .  A magnetic armature, to which 

leaf-spring mounted contacts are attached, is attracted 

to the magnetic core upon energization of the switch. 

When the switch closes, the moving contacts bridge 

two stationary contacts, compl eting 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 c ase by a 

push rod loc ated at the bottom of the cover. 

The front spring, in addition to holding the target, 

provides restraint for the armature and thus co ntrols 

the pickup value of the switch. 

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

The type CW relays are avail abl e in the following 

ranges and taps: 

SINGLE PHASE 
WATT RANGE POTENTIAL COIL TAPS 

20- 120 120 20-30-40-60-
80-100-120 

100 - 600 120 100-150-200-300-
400-500-600 

Typical 60 cycle Time-Power Curves are shown 

in Figs. 3 & 4. The curves are taken at maximum tor­

que which occurs with the current and voltage in 

phase (within ±4°). 

T r ip C i rcu i t  

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 pickup setting of 0. 2 or 2 amp eres. To 

change taps requires connecting the l ead loc ated in 
front of the tap block to the desired setting by means 

of a screw connection. 
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TY P E  CW P OW E R  R E LAY __________________________________________________ __ 

1 

2 

3 

F i g. 1 Type CW Relay Without Case. 1 - Cap ac itor. 2 • Reactor. 3 · Indicating Contactor Switch ( I CS). 

4 - Time-Power U nit. 

T ri p  C i rcu i t  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 

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, 
moisture, excessive vibration and heat. Mount the re­

lay vertically 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 projection mounting. 
Either a mounting stud or the mounting screws may be 

utilized for grounding the relay. The electrical con­
nections may be made directly to the terminals by 

m eans of screws for steel panel mounting or to the 
terminal studs furnished with the relay for thick 
p anel mounting. The terminal studs may be e asily re-

2 

moved or inserted by locking two nuts on the stud and 
then turning the proper nut with a wrench. 

For detailed FT case information refer to I. L .  

4 1-076. 

S E T T I N G S  

P roduc t U n i t  

There are two settings to be made. One is the 
current tap setting, and the second, the time dial 
setting. 

The power to operate the relay e quals the pri­

mary power divided by the current and potential trans­

former ratios. This relay power expressed as multi­

ples of the chosen tap locates a value on the abscissa 
of the Time-Power Curves of Fig. 3 and 4. The relay 
operating time for various time dial settings then is 
observed on the ordinate. BY changing taps or time 

dial , the required operating time can be select�d 
for a specific power value. 
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TY P E  CW POW E R  R E L AY ----------- --------------.:.:.1 - .::L�. -'::.:1�·2:::."'�-2 

RELAY - HI" E. CW - POWER RELAY - S . F . S .  T .  CONTACTS 

FOR S I NG L E  PHASE SYST£MS - I N  TYfE F T  2 1  CA�E 

INDICATING 
COMTACTOR 
SWI TCH 

WITH RELATI'iE I MSTAIITAMEOUS POLAR ITY 
AS SIIOWII, THE COIIrACTS CLOSE. 

REACTOR 

IMOUCTIOM U II I T  

CI\ASS I S OPERATEO 
SnORTIIIG SWITCii 

RED HANDLE 

TEST SWITCh 
--.__CURREMT TEST .JACI 

183A773 

Fig. 2 I n ternal Schematic of the Type CW Relay in 

the Type FT 2 1  Case. 

C A U T I O N  

When changing taps with the relay in service, 

screw the extra tap screw in the new tap hole before 

removing the old tap screw. This prevents open­

circuiting the current transformers. 

I n d i cat ing C o ntactor Switch  ( I C S) 

No setting is re quired on the ICS unit except the 

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

selection is made by connecting the lead located in 

front of the tap block to the desired setting by means 

of the connecting screw. 

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

The proper adjustments to insure correct opera­

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

should not be disturbed after receipt by the customer. 

If the adjustments have been changed, the relay taken 

apart for repairs, or if it is desired to check the ad­

justments at regular maintenance periods, the instruc­

tions below should be followed. 

All contacts should be cleaned periodic ally. A 

contact burnisher S#182A836HO 1 is recommended for 

this purp ose. The use of abrasive material for clean-

ing contacts is not recommended, because of the dan­

get of embedding small particles in the face of the 

soft silver and thus impairing the contact. 

P roduct  U n it 

Contacts - The index mark on the movement 

frame will coincide with the "0" mark on the time 

dial when the stationary contact has moved through 

approximately one-half of its normal deflection. There­

fore, with the stationary contact resting against the 

backstop , the index mark is offset to the right of the 

"0" mark by approximately . 0 20". The placement of 

the various time dial positions in line with the index 

mark will give operating times as shown on the re­

spective time-current curves. 

Minimum Trip Watts - Set the time dial to position 6 .  

Using the lowest tap setting, alternately apply tap 

value watts plus 3% and tap value watts minus 3%. 

The moving contact should leave the backstop at tap 

watts plus 3% and should return to the b ackstop at tap 

value. watts minus 3%. The relay should be calibrated 

with 10 times tap watts at the number six time dial 

position. Check several points on the typical time 

curves. Time curve calibration is effected by adjust­

ing the position of the permanent magnet keeper. 

I n d i ca t i n g  Contactor S w i tc h  ( I C S )  

Close the main rel ay contacts and pass suffici­

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

contacts of the ICS. This value of current should not be 

greater than the particular ICS tap setting being used. 

The indicator target should drop freely. 

E N E R G Y  R E Q U I R E M E N T S  

The 60 cycle burdens of the type CW Relay Single 
P hase Application are as follows: 

1. The 20- 120 Watt, 120 Volt Relay 

A. Potential Circuit Burden at Rated Voltage 

Current Lags By 

26. 5° 

B. Curent Coil at 5 Amperes 

TAP 

20 

CURRENT LAGS BY 

Volt Amperes 

5.4 

VOLT AMPERES 

16.2 
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T Y P E  C W  P O W E R R E L A Y--------------------------
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Fig. 3 Typical 60 cycle Time Curves of the 20- 720 watt Type CW R e lay. 
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T Y P E CW POWE R RELAY __________________________________________________ __ 

2. The 100-600 Watt, 120 Volt Relay 

A. Potential Circuit Burden at Rated Voltage 

Current Lags by Volt Amp eres 

5 .9  

B.  Current Coil Burden at 5 Amperes 

TAP 

100 

CURRENT LAGS BY VOLT AMPERES 

5 . 4  

Current Coil Ratings 

Continuous 1 Sec.  

A. 20-120 Watt Range 5 Amperes 230 Amp eres 

B. 100-600 Watt Range 8 Amperes 370 Amperes 

R E N E W A L  P A R T S  

Repair work c an b e  done most satisfactorily at 
the factory. However, interchangeable p arts can b e  
furnished to the customers who are equipped for doing 
repair work . . When ordering parts always give the com­
plete nameplate data. 

6 

POS
�OC T R I P BUS 

0 

s 

�"' 
NEG 

r "' 

! 

0£YICE NU148ER CfiART 
ll - DLRECTIOIUL POiiER RELAY, TYPE CW 

52 - POjjER CIRCUIT BREAKER 

lCS - I N D I CAT I NG CONTACTOR SWITCH a - aRE.U.ER AiJXILIARY COHH.CT 

TC - BREAKER TRIP COIL 

l84A810 

Fig. 5 External Schematic of O n e  Type CW R elay o n  

a Single P h ase Sys tem. 
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Fig. 6 O utline ancl Drilling Plan for the Type CW Relay in the Type FT 2 1  Case. 
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Westinghouse I . L. 4 1-24 1 . 2-A 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIO N S  
TYPE CW POWER RELAY 

S I N G L E  P H A S E  A P P L I C AT I O N  

C A U T I O N  Before putting relays into service, remove 
all blocking which may have been inserted for the 

purpose of securing the parts during shipment, make 
sure that all moving parts operate freely, inspect the 
contacts to see that they are clean and close properly 

and operate the relay to check the settings and elec­

trical connections. 

A P P L I C A T I O N  

The type CW relay is a single phase induction 
type relay providing ov er power or reverse power pro­

tection for electrical equipment or circuits. It is not 
intended for use as a fault protective relay. 

C O N S T R U C T I O N  

The relay consists of a product operated unit, a 
phase shifter and an indicating contactor switch (ICS). 

P ro du c t  T y pe U n i t  

The electromagnet for the main element has a 
tapped current. coil located on the center leg of an 
"E" type laminated structure and two potential coils 
on the outer legs. Operating torque is obtained by en­

ergizing the tapped coil with line current and the two 

outer coils with line potential from the line potential 

transformers. Out of phase air gap fluxes necessary 
for op erating torques are produc ed by a phase shifting 

network in conjunction with the potential coils. Maxi­
mum torque occurs when the current and voltage are 
in phase. The voltage is independent of the direction 
of power flow. This provides a reference so that the 
disc can rotate in either direction depending upon 

direction of the line current. The combination of volt­
age and current produces an operating torque propor­
tional to power. 

P ha s e  Sh i fter The phase shifter network consists of a 

capacitor in parallel with the potential coils and a 

reactor in series with the above combination. 

I n d i cat ing  Contra ctor Sw itch U n i t  ( I C S }  

The d-e indicating contactor switch is a small 

SUPERSEDES L L  4 1 -24 1 . 2  

*Denotes change from superseded issue 

clapper type device. A magnetic armature, to which 

leaf-spring mounted contacts are attached, is attracted 

to the magnetic core upon energization of the switch. 

When the switch closes, the moving contacts bridge 
two stationary contacts, completing the trip circuit. 
Also during this operation two fingers on the armature 

deflect a spring located on the front of the switch, 

which allows the operation indicator target to drop. 

The 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. 

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

The type CW relays are available in the following 
ranges and taps: 

SINGLE PHASE 
WATT RANGE POTENTIAL COIL TAPS 

20- 120 120 20-30-40-60-
80-100-120 

100 - 600 120 100-150-200-300-
400-500-600 

Typical 60 cycle Time-Power Curves are shown 

in Figs. 3 & 4. The curves are taken at maximum tor­
que which occurs with the current and voltage in 
phase (within ±4°). 

T r ip C i rcu i t  

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. 

Th& indicating contactor switch has two taps 

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

change taps requires connecting the l ead located in 

front of the tap block to the desired setting by means 
of a screw connection. 
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TY P E  CW POW E R  R E L AY __________________________________________________ __ 

1 

2 

3 

Fig. 1 Type CW Relay Without Case. 1 - Cap acitor. 2 - Reacto r. 3 - Indicating Contactor Switch ( I CS). 

4 - Time- Power U nit. 

T ri p  C i rc u i t  Co nstant 
Indicating Contactor Switch (ICS) 

0. 2 ampere tap 6.5  ohms d-e resistance 

2.0 ampere tap 0. 15 ohms d-e resistance 

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, 

moisture, excessive vibration and heat. Mount the re­

lay vertically 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 projection mounting. 
Either a mounting stud or the mounting screws may be 

utilized for grounding the relay. The electrical con­

nections may be m ade directly to the terminals by 
m eans of screws for steel panel mounting or to the 
terminal studs furnished with the relay for thick 

p anel mounting. The terminal studs may be easily re-

2 

moved or inserted by locking two nuts on the stud and 
then turning the proper nut with a wrench. 

For detailed FT case information refer to I .  L .  

4 1-076. 

S E T T I N G S  

P rod uct U n it 

There are two settings to b e  made. One i s  the 
current tap setting, and the second, the time dial 
setting. 

The power to operate the relay e quals the pri­

mary power divided by the current and potential trans­

former ratios. This relay power expressed as multi­

ples of the chosen tap locates a value on the abscissa 
of the Time-Power Curves of Fig. 3 and 4. The relay 

operating time for various time dial settings then is 
observed on the ordinate. By c hanging taps or time 

dial , the required operating time c an be selected 
for a specific power value. 
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TY P E  CW POW E R  R E L AY ------------------------��·.;;;.L.;.... 4.;.;1...;;·2;.;..41:..;.;.2�A 

IND I CATING 
COIIT4CTOR 
SWITCit 

ICS)-----------, 

WITH IIELATI'tE IIISTAIITANEQUS POLA R I T Y  

AS SHOWII ,  Ttl� COli TACTS CLOSE. 

REACTOR 
INDUCTION U N I T  

CHASSIS OPERATED 
StiOiiTIIIG SWITCn 

II:ED HAHDLE 

TEST SWITCH 

183A773 

Fig. 2 I nternal Schematic of the Type CW R e lay in 

the Type FT 2 1  Case. 

C A U T I O N  

When changing taps with the relay in service, 

screw the extra tap screw in the new tap hole before 

removing the old tap screw. This prevents open­

circuiting the current transformers. 

I nd i cat ing Conta ctor Switch ( I C S )  

No setting is  required on the ICS unit except the 

selectio n of the 0 .2  or 2.0 ampere tap setting. This 

selection is made by connecting the lead located in 

front of the tap block to the desired setting by means 

of the connecting screw. 

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

The proper adjustments to insure correct opera­

ting of this relay have been made at the factory and 

should not be disturbed after receipt by the customer. 

If the adjustments have been changed, the relay taken 

apart for repairs, or if it is desired to check the ad­

justments at regular maintenance periods, the instruc­

tions below should be followed. 

All contacts should be cleaned periodically. A 

contact burnisher St/:182A836H0 1 is recommended for 

this purpose. The use of abrasive material for clean-

ing contacts is not recommended, because of the dan­

get of embedding small particles in the face of the 

soft silver and thus impairing the contact. 

P ro d u ct U n it 

Contacts - The index mark on the movement 

frame will coincide with the "0" mark on the time 

dial when the stationary contact has moved through 

approximately one-half of its normal deflection. There­

fore, with the stationary contact resting against the 

backstop, the index mark is offset to the right of the 

"0" mark by approximately .020". The placement of 

the various time dial positions in line with the index 

mark will give operating times as shown on the re­

spective time-current curves. 

>11: Minimum Trip Watts - Set the time dial to position 6. 

Using the lowest tap setting, alternately apply tap 

value watts plus 3% and tap value watts minus 3%. 

The moving contact should leave the backstop at tap 

watts plus 3% and should return to the backstop at tap 

value watts minus 3%. The relay should be calibrated 

with 10 times tap value watts at the number six time 

dial position. Check several points on the typical time 

curves. Time curve calibration is effected by adjust­

ing the position of the permanent magnet keeper. 

I n d i ca t i ng Contoctor S w i tc h  ( I C S )  

Close the main relay contacts and pass suffici­

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

contacts of the ICS. This value of current should not be 

greater than the particular ICS tap setting being used. 

The indicator target should drop freely. 

E N E R G Y  R E Q U IR E M E N T S  

The 60 cycle burdens of the type CW Relay Single 
Phase Application are as f ollows: 

1. The 20- 120 Watt, 120 Volt Relay 

A. Potential Circuit Burden at Rated Voltage 

Current Lags By 

26. 5° 

B. Curent Coil at 5 Amperes 

TAP 

20 

CURRENT LAGS BY 

Volt Amperes 

5.4 

VOLT AMPERES 

16. 2 
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TY P E  CW POWE R R E LAY--------------------------
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TY P E  CW POW E R  R E L AY ------------------------1-. L_. _4 1_-2_4 1_.2A 
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Fig. 4 T ypical 60 cycle Time Curves of the 100-600 watt Type CW Rela y. 
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T Y P E CW POWE R R E LAY __________________________________________________ __ 

2. The 100-600 Watt, 120 Volt Relay 

A. Potential Circuit Burden at Rated Voltage 

Current Lags by 

20° 

Volt Amperes 

5.9 

B. Current Coil Burden at 5 Amperes 

TAP 

100 

CURRENT LAGS BY VOLT AMPERES 

5. 4  

C urrent Coil Ratings 

Continuous 1 Sec. 

A. 20- 120 Watt Range 5 Amperes 230 Amperes 

B. 100-600 Watt Range 8 Amperes 370 Amperes 

R E N E W A L  P A R T S  

Repair work can b e  done most satisfactorily at 
the factory. However, interchangeable parts can be  
furnished to the customers who are e quipped for doing 
repair work . ·  When ordering parts always give the com­
plete nameplate data. 

6 

"'

L

" '"' '"' 

0 

s 

JZ !C;. � �52a 

'! NEGo 

DEY ICE NUMBER CliART 

32 - il i R ECTIOH.I.l PO�Ell: RELAY, TYPE C\11 52 - PO\JIER CIRCUIT BREAKER 

ICS - I H D I CATII!\i CONTACTOR SWITCI1 

a - BREAKER AllXIll ARY COIITACT 

TC - BREAKER TRIP COIL 

l84A810 
Fig. 5 External Schemati c o f  O ne Type CW Relay o n  

a Single P h ase System . 
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TY P E  CW POW E R  R E L AY --------------------------' ·_L_. 4_1_-2_4_1 . 2_A 
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w 
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PI>.NEL CUTOUT t DRILLING­
l'"OR SEMI-FLU�\-1 MTG. 

TERM INAl.. 

f'IUMSt:R 
FOR 

57-D-7901 

Fig. 6 O ut line and D ri l ling P lan for t he T ype CW Relay in the Type FT 21 Case. 
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I. L. 41 -24 1 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRU C T ION S 
TYPE CW POWER RELAY 

CAUTION Before put t ing re lay s  int o s e rv i ce , 

remove al l b locking which may have been in­

s e rt e d  f o r  the purp o s e  o f  s e curing the part s 

during shipment , make sure that a l l  moving 

part s operate free ly , inspe ct the c ontact s t o  

see that they are c l ean and c l o s e  proper l y ,  

and ope rate t h e  relay t o  check the se t t ings 

and e l e c t r ical conne c t ions . 

APPLICATION 

The type CW relay i s  a single phase in­

d�c t i o n  type relay provid ing o ve r  power o r  

reve rse p ow e r  p r ot e c t i on f o r  e l e c t ri cal equip ­

ment or c i rcuit s .  It i s  not intended f or u s e  

a s  a fault prot e ct ive re lay . 

CONSTRUCTION 

The re lay con s i s t s of a wat t e l ement , a c on ­

tactor swit ch and an operat i on ind i cat o r . 

Watt El ement 

Thi s  e l ement is a non -geared induction d i s c  

type e l ement . The induct i on d i s c  i s  mounted 

on a ve r t i c a l  shaft supported on the l ower 

end by a s t e e l  ball bearing rid ing between 

c oncave sapphire j ewe l surfac e s ,  and at the 

uppe r end by a stain le s s  s t e e l  pin . 

The moving c ontact i s  a sma l l  s i l ver hemi ­

sphere fast ened on the end of an arm . The 

other end of this arm i s  c lamped t o  an in ­

sulated shaft geared t o  the di s c  shaft . The 

e l e c t r i ca l  c onne c t i on i s  made from the moving 

c ontact thru the arm and a spiral spring . One 

end of the spring i s  fast ened t o  the arm, and 

the other t o  a s l ot t ed spring ad j u s t e r  d i s c  

which i n  turn fastens t o  the moulded b l ock 

mounted on the e l ement f rame .  

SUPERSEDES I.L 41 -294 E 
* Denotes- change from superseded issue. 

The s t at i onary c ont act as sembly c on s i s t s of 

a s i lver c ontact att ached to the free end of a 

leaf spring . Thi s spring i s  fas t ened t o  the 

mou lded b l ock .'" A sma l l  set s c rew p r ovide s ad ­

justment of the contact f o l l ow . When double 

t r ip is required , another leaf spring c ontact 

is mount ed on the mou lded b l ock and a doub l e  

contact i s  mount ed on the rigid -moving arm . 

The set s c re w s  on the stat i onary c ontact 

a s sembly provide ad jus tment so that both c i r ­

cu i t s  w i l l  be made s imul tane ou s ly .  

The d i s c  i s  rotated by an e l e c t r omagnet in 

the rear and damped by a permanent magnet in 

the f r ont . The operating t o rque i s  obtained 

by energiz ing the two t apped upper p o l e  c o i l s  

w i t h  l ine current , and the lower p o l e  c o i l  

p ot ent ial f r om the l ine potential t ran s ­

forme r s . The fluxe s produced by the current 

in the upper and l ower p o l e  c o i l s  react with 

the induced eddy current s in the d i s c  t o  

p r oduce rotat i on o f  the d i s c . 

The v o l t age is independent of the dire ct ion 

o f  power f l ow . This provide s a reference s o  

that the d i s c  can rot at e  i n  e ither d ire ct i on 

depending upon the direct ion of current f' l oY 

in the upper p o l e  c o i l s . The c omb inat i on o f  

v o l t age and current produce an operating 

t o rque proport i onal to poye r . 

C ontac t o r  Syit ch 

The d - e  c ontactor syit ch in the relay is a 

sma l l  s o lenoid type sYit ch . A cylindrical 

plunger Yith a s i lver disc mount ed on i t s  

l oyer end move s in the c ore of the s o l enoid . 

As the p lunger t rave l s  upYard , the di s c  

bridge s three s i lver s t at i onary c ontact s .  The 

c o i l  is in serie s Yith the main c ontact s of 

the re lay and w ith the t rip c o i l  of the b reak­

e r . When the re l ay c ontac t s  c l o s e , the c o i l  

be comes energ i z ed and c l o s e s  the s w i t ch c o n -
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TYPE CW RELAY 
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78-D-6 

Fiq. 1-Intemal Schematic Connections of the Double Pole 
Sinqle Throw Type CW Relay in the Standard Case. 
The Sinqle Pole Relay Is The Same Except Terminal 
3 And Associated Circuits Are Omitted. 

t a ct s . Thi s  shunt s the main re lay c ontact s ,  

thereby r e l ieving them of the duty of carry­

ing t ripping current . The s e  c ontact s remain 

c l o s e d  unt i l  the t rip c i rcuit is opened by the 

aux i l iary swi t ch on the breake r . 

Operat ion Indi cat or 

The operat ion indicat o r  i s  a sma l l  s o lenoid 

coil c onne cted in the t r ip c i rcuit . When the 

c o i l  is energiz e d ,  a spring -re s t rained arma ­

ture re l e a s e s  the white target which fa l l s  by 

gravity t o  indicate comp l e t ion of the t rip 

c i r cuit . The ind i cat o r  i s  re s e t  from out s ide 

o f  the case by a push rod in the c over stud . 

CHARACTERISTICS 

The type CW re lays are ava i lab l e  in the 

f o l l owing range s and t ap s : 

10 t o  60 watt range , 70 vo lt pot ential c o i l . 

Taps marked 10-15-20-30-40-50-60 . 

20 t o  120 watt range , 115 vo lt pot ential c o i l . 

Taps marke d 20-30 -40-60 -80 -100 -120 . 

2 

I 
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Fiq. 2-Intemal Schematic Connections of the Sinqle Pole 
Double Throw Type CW Relay In the Standard 
Case. 

50 t o  300 wat t  range , 70 v o l t  p ot ential c o i l .  

Taps marked 50-75-100-150 -200-250 -300 . 

100 t o  600 watt range , 115  v o l t  pot ent ial 

c o i l . Taps marked 100-150-200 -300 -400-500-600 . 

The tap value s are the minimum wat t s  re -

quired to j u s t  

rat e d  volt age . 

c l o s e  the re lay c ontac t s  at 

In add it ion t o  the t ap s , the 

initial p o s it ion of the moving c ontact i s  ad ­

justab l e  around a s emi - c i r cular lever s ca l e  

c a l ib rated i n  10 d i vi s i on s . In the doub l e  

throw type re lays , the l ow wat t c ontac t s  are 

adjust ab le around thi s s ca l e . 

Typ ical 60 Cyc l e  Time -Power Curve s are shown 

in Figs . 5 & 6 .  The curve s are t aken at max i ­

mum t o rque which o c curs with t h e  current and 

vo ltage in pha s e  (within ± 4 ° ) . The re lays 

are non - geare d . 

INSTALLATION 

The re lays should be mounted on • swit chb oard 

pane l s  o r  the i r  e quivalent in a l o cat i o n  f r e e  

f r om dirt , m o i s ture , exce s s ive vibra t i on and 

heat . Mount the relay vert i c a l ly by means o f  

-
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FOR 1"RtP <l..lmf.KT 
L..ES.6 "TWIN 2. 25 ,\MP!J., 
�=-£����� ---�-----� 

TO RELAV ""'1.1-...-"Hf- CURREMT "TE&T JICt<, 
L...!:�=---::=:::'=��=....2:=__!:::!::r---TO MOE "JEP....S 

tr<IOTE: Will-I RE.lAl'lVE' IMSTPHTAMEOUS �TY 
14$ !»HHWW, n\E. CONTAC'Th CLO�E 

8 -D-56 1 6  

Flq. �Internal Schematic of the Double Pole Slnqle Throw 
Type CW Relay in the Type FT Case. The Slnqle 
Pole Relay Ia The Same Except Terminal 3 And 
Asaoc:iated Circuits Are OmiHed. 

the two mount ing stud s for the s tandard cases 

and the type FT pro j ect i on case or by means of 

the four mount ing h o l e s  on the flange for the 

semi -flush type FT case . 

or the mount ing screw s 

grounding the re lay . 

Either of the studs 

may be ut i l ized for 

The e l e ctrical con-

nections may be made direct t o  the terminal s  

b y  means of s crews f or s t e e l  pane l mount ing or 

to terminal studs furni shed with the re lay for 

ebony a s b e s t os or s l a t e  panel moun t ing . The 

terminal studs may be e a s ily removed or in­

s erted by l o cking two nut s on the s tuds and 

then turning the p rop er nut with a wren c h . 

A - C  C onnections 

For over or reverse p ower p rot e c t i on ,  the 

re lay should be c onne cted so that maximum 

t orque occurs at unity powe r factor on the 

syst em . On a balanced three phase system, 

on ly one re l ay i s  nece s sary and the ext e rnal 

c onne c t i on s  ar'e shown i n  Figs . 7 & 9 .  Two 

aux i l iary react ors ( Fig . 1 1 )  are required t o  

form a dummy neutral where the neut ra l is not 

avai lab l e  as wou l d  be the case w it h  open -de l t a  

potent ial t ransformers . 

The ext ern a l  c onn e c t i on s  for three typ e CW 

relay on a three pha s e  system are snown in 

Fig . 8 and 1 0 .  

FOR T'RtP CURREKT 
L.EM-Tl-\4111 2.25 At-trs., D'ISCOMNE.CT a, OEAD 
EMt'l �!:> L.EAO. ----

8 - D-5617 

Flq. 4-lnternal Schematic of the Slnqle Pole Double Throw 
Type CW Relay in the Type FT ea... 

T r ip C ircuit 

The main c ont a c t s  w i l l  s a fe ly c l os e  30 

amperes at 250 v o l t s  d-e and the switch con-

t a c t s  w i l l  s a fely 

enough to t rip a 

c a rry thi s current l ong 

breaker . The relay i s  

shipped with the operat i on indicat or and the 

c ontac t o r  swit ch conne cted i n  para l le l . This 

c ircuit has a r e s i stance of approximat e l y  0 . 25 

ohm and is suitable for a l l  t rip current s 

above 2 . 25 ampere s .  For current value s le s s  

than 2 . 25 ampere s there i s  n o  need for the 

c ontac t o r  swit ch and it should be d i s con ­

nect ed . T o  di s c onnect the c oi l  in the s t an ­

dard c a s e  rel ay , remove the short l ea d  t o  the 

C o i l  on the front s t a t i on a ry c ontact of the 

cont a c t o r  swit ch . Thi s l ea d  shou l d  be 

fa s t ened ( dea d  en ded ) under the sma l l  fi l i s ­

t erhea d  s c rew l oc a t e d  i n  the Micart a  b a s e  o f  

the c ont a c t o r  swi t ch . For the F l ex i t e st 

rel ays , the c oi l  i s  di s c onnected by removing 

the c oi l  l ea d  a t  the sp ring a d juster and dea d ­

ending i t  under a s c rew a t  t h e  t op of the 

Mi c a rt a  supp ort . T he op eration in d i c a t or w i l l  

op erate f o r  trip current s  above 0 . 2  amp ere 

d - e . The r e s i s t a n c e  of its c oi l  i s  approx i ­

mat e ly 2 . 8  ohms . 

When u s ing the c on t a c t or swit ch , it is 

n e c e s s a ry to use an auxil i a ry swit ch on the 
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TYPE CW RELAY ____________________________________________ _ 

c ircuit breaker s o  that when the c ircuit 

breaker is tripp e d ,  the t ripping c ircuit w i l l  

b e  opened b y  t h i s  swit ch . 

The t ime for the main c ontact s t o  break 

aft e r  ope rat i on can be de creased by e l iminat ­

ing the f o l l ow . Thi s i s  done by s crewing in 

the sma l l  set s crew on the stat ionary c ontact 

a s semb ly unt i l  the c ontact rivet r e s t s  

s o l idly on the moulded support . When t h i s  i s  

done , the p o s i t i on of the c ontact s t op on the 

t ime lever should be shifted so that the 

moving and s t at i onary contacts bare l y  t ouch 

when the t ime l e ve r  is se� on zero . 

SETTINGS 

There are two s et t ings to be made . One i s  

the current tap s e t t ing , and the s e c ond , the 

t ime l ever s et t ing . 

The p ower t o  opera t e  the relay equa l s  the 

p rimary p ower divided by the current and p o ­

tent i a l  trans former r a t i o s . This relay p ower 

exp r e s s e d  as mul t ip l e s  of the cho s en t ap 

l o c a t e s  a va lue on the a b s c i s s a  of the T ime -

P ower Curves of Fig . 5 & 6 .  The relay op era -

t ing t ime for vari ous t ime l ever s et t ings then 

is observed on the ordinate . By changing taps 

or t ime l evers , the required op erat ing t ime 

c an be s el ec t ed for a specific p ower value . 

CAUTION 

When changing taps with the relay in s e r ­

vice , s crew the extra t a p  s crew in the n e w  t ap 

hole before removing the o l d  tap s crew . Thi s 

prevent s open - c ircuit ing the current t ran s ­

formers . 

ADJUSTMENTS AND MAINTENANCE 

The proper adjustmen t s  t o  insure c orre c t  

operat ing of this re l ay have been made a t  the 

fact ory and should not be d isturbed aft er 

re ceipt by the cus t omer . If the adjustment s 

have b een changed ,  the re l ay taken apart for 

repairs , or if it is des ired t o  che ck the ad­

justmen t s  a t  regul a r  maint en an c e  periods , the 

instruct i ons b e l ow shoul d be fol l owed . 

* A l l  c ont a c t s  shoul d be c l eaned p eriodi c a l ly . 

4 

A c ont a c t  burn isher S#l82A836H01 is rec ommended 

for this purp o s e . The use of abra s ive material 

for c l eaning c ont a c t s  i s  not rec ommend e d ,  be­

cause of the danger of embedding sma l l  p a rt i ­

c l es i n  the face o f  the s oft s i l ver and thus 

imp a iring the c ont a ct . 

Wat t Element 

Adjust 

that the 

s t a t i onary 

s ett ing . 

the back s t op on the t ime l ever s o  

moving c ont a c t  just t ouche s t·he 

c ont a c t s  at the zero t ime l ever 

For doub l e  trip rel ays , a d just the 

s ma l l  a djustment s crew on the s t a t i onary c on -

t a c t s  s o  that both circui t s  make a t  the 

instant . 

s ame 

C onnect the re lay on the l ow e s t  tap as shown 

in Fig . 7 or 9 and ad just the spiral spring 

so the c ontact s just c l o s e  from the No . 1 0  

l e ve r  p o s it ion a t  the tap value of wat t s . The 

c onvo lutions of the spira l  spring should not 

t ouch each other for all p o s i t i on s  of the 

moving c ontact s .  Che ck s everal p o int s on t he 

typical t ime curve s .  Thi s may nece s s itate 

shift ing the p o s i t i on s  of the damp ing magnet s ,  

a s  their p o s i t i on a ffec t s  the t ime chara c t e r ­

i s t i c s . 

C ontactor Switch 

Adjust the stat ionary c ore o f  the switch 

for a c l earance betwe en the stat ionary c ore 

and the moving core when the swit ch is p i cked 

up . This can be most c onvenient ly done b y  

turning the re l ay up - s ide -down . Screw u p  the 

c ore s crew unt i l  the moving c ore start s rotat ­

ing . Now b ack off the c ore s c rew unt i l  the 

moving c ore s t op s  rotat ing . This indicat e s  

the point whe re the p lay i n  the moving c ontact 

as sembly i s  taken up , and where the moving 

core just separat e s  from the stat i onary c ore 

s crew . Back off the s t at i onary c ore s crew one 

turn beyond this point and lock in place . 

This prevent s the moving c ore from s t r iking 

and s t i cking to the stat i onary c ore be c au s e  of 

re sidual magnet i sm .  Ad just the c ontact c lear ­

ance for 3/32 inch by means of the two sma l l  

nut s  o n  e ither s ide o f  the Micarta d i s c . The 

swit ch should p i ck up at 2 ampe re s d - e . T e s t  

for st icking aft e r  3 0  ampere s d - e  have been 
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Fiq. 5-Typical 60 Cycle Tune Curves Of The 10-60 And 20-120 Watt Type CW Relays. 
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A 8 C Lttv£ 
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8 - D- 3 5 1 5  

Fiq. 7-Extemal Connections Of One Type CW Relay In 
The Standard Case On A Three Phase System With 
Balanced Load. (Reactors Not Required With Star­
Star Pots.) 

A /J C 
LIIVI!: 

REAR VIEW Nor li'EfltJIItED I.Jm STAR- STAN Pors. 

l l -D-91 5 5  

Fiq. 9---Extemal Connections Of One Type CW Relay In 
The Type FT Case On A Three Phase System With 
Balanced Load. 
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Fiq. 8---Extemal Connections of Three Type CW Relays In 
The Standard Case On A Three Phase System. 
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Fiq. l G-Extemal Connections Of Three Type CW Relays 
In The Type FT Case On Three Phase System. 
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TYPE CW RELAY _____________________ _ 

p a s s ed thru the c o i l . 

approx imat e ly 0 . 25 ohm . 

The c o i l  r e s i s t ance i s  

Op e rat i on Ind i c a t o r  

A d just the indi c at or to opera t e  a t  0 . 2  am­

p ere d-e gradual l y  app l i ed by l oo s en ing t he 

two s c rews on t he under s ide of t he a s s emb l y ,  

and movi ng t h e  b ra cket forward o r  b a ckwa rd . 

I f  the two hel i c a l  springs whi c h  reset the 

a rmature are rep l a c e d  by new spring s , they 

shoul d b e  weakened s l ight ly by &t ret ching to 

obt a in t he 0 . 2  amp ere c a l ibrat i on . 

re s i s t an c e  i s  app roximat ely 2 . 8  ohms . 

Ext erna l React o r s  

The c oil 

C onne c t  t h e  p o t e n t i a l  c o i l  of t h e  type CW 
Re lay in serie s with the two react o r s . Apply 

3 t ime s rat e d  v o ltage to the c omb ination ( 220 

v o l t s  for 7 0  volt r e l ays ) . Us ing a h igh r e ­

s i s t a n c e  voltmet er , check t he voltage a c r o s s  

e a c h  rea c t or and a cr o s s  t he p ot en t i a l  c oi l . 

A l l  three voltages s houl d  be equal within ± 2 
vol t s . A d ju stmen t s  may b e  ma de by varying t he 

a i r  gap in the rea c t or i ron . 

RENEWAL PARTS 

Repair w o rk can be done mo s t  sat i s fact o r i ly 

at the fact o ry . Howe ve r ,  int e r changeab l e  

part s c a n  be furnished t o  t h e  cust ome r s  who 

are e quipped for d o ing repair work . When 

order ing part s always give the c omp l e t e  name ­

p l at e  dat a . 

ENERGY REQUIREMENTS 

The 6 0  c y c l e  burdens of the type CW r e l ay 

are as f o l l ow s : 

I .  Low Watt Relay ( 1 0 -6 0  Watt Relay or the 

2 0 - 1 2 0  Wat t Re lay ) . 

A .  Pot ent ial 

Vo lt age . 

8 

C oi l Burdens at rat e d  

Range 1 0 -6 0  Wat t s  2 0 - 12 0  Wat t s  
Value s at 70 Vo l t s  1 1 5  Vo lt s 

z Ohms 177 . 2  497 

R Ohms 30 . 2  1 0 0  

X Ohms 175 . 0  487 

Current Lags by 80 . 2 °  78 . 4 °  

V o l t -Ampere s 27 . 7  26 . 6  

B .  Current C o i l  Burdens at 5 . 0 Ampere s 

Watt R X z Vo lt - Current . 
Tap Ohms Ohms Ohms Amp s . Lags By 

1 0 , 2 0 . 164 . 176 . 24 6 . 02 47 . 0 °  

1 5 , 3 0 . 1 13 . 08 5 5  . 14 2  3 . 56 37 . 0 e  

20 , 40 . 076 0 . 0463 . 0890 2 . 23 3 1 . 4  ° 

3 0 , 6 0  . 0480 . 0 184 . 05 1 4  1 . 29 2 1 . 0 °  

4 0 , 80 . 0330 . 0 093 . 0342 . 855 1 5 . 7 °  

5 0 , 100 . 0239 . 0052 . 0244 . 6 1 0  1 2 . 2 °  

6 0 , 120 . 0 196 . 0035 . 0 199 . 498 1 0 . 2 °  

II . High Watt Relay ( 50 -300 Watt Re lay or 

the 1 0 0 -6 0 0  Wat t Relay ) . 

A .  Pot ent ial C o i l  Burdens at Rated 

Vo lt age . 
Range 5 0 -fOO Wat t s  1 0 0 -6 0 0  W at t s  
Valu e s  at 0 Vo l t s  1 1 5  Vo lt s 

z Ohms 159 · 3  470 

R Ohms 27 . 1  9 3 . 0  

X Ohms 157 . 0  462 

Current Lags By 80 . 2 °  7 8 . 6 °  

Volt -Amp e r e s  3 0 . 0  2 8 . 1  

B .  Current C oi l Bur.dens at 5 . 0  Amp s . 

Watt R X z Vo l t - Current 
Tap Ohms Ohms Ohms Amp s . Lags By 

5 0 , 1 0 0  . 0467 . 0283 . os46 1 . 37 3 1 . 2 0  

7 5 , 1 5 0  . 0338 . 0 1 5 5  . 0370 . 926 24 . 0 ° 

1 0 0 , 200 . 0243 . 0075 . 0254 . 636 17 . 1 °  

1 5 0 , 3 0 0  . 0 185 . 0033 . 0188 . 47 0  1 0 . 2 °  

200 , 400 . 0 139 . 0 017 . 01 4 0  · 35 0  7 . 0 ° 

25 0 , 5 0 0  . 0 1 03 . 00 1 0  . 0 103 . 25 8  5 · 3 °  

3 0 0 , 6 0 0  . 0 079 . 0 007 . 00786 . 197 4 . 8 °  

Current c o i l  rat ing s 1 0 -6 0 ,  2 0 - 1 2 0  wat t rangs 

) amp s . c ont . 140 amn s . 1 s e c . 
For 5 0 �3 0 0  & 1 0 0 -6 0 0  watt range 8 amp s .  c ont . 

230 amp s . 1 s e c . 
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63-D-301  

2 6 1 4 07 

Flq. U-OutUne and Drilling Plan.For The External Reactor 
When SuppHed. For Reference Only • 

._..------7 �------�--�-� USE SC. � E: W S  (OR THIN PANELS 

'- � Dlf..DRILL ( 2- HOLES) . 1 '<> -32 TERM SCRlWS It STUDS 
-41 - zo MOUNTING, SCRE.WS 8::. STUDS 

�--·-· 

Fig. 12-0utline and Drilling Plan For The Standard Projection Type Case. See The Internal Connectioi:'F For The T'.lrm­
inals Supplied. For Reference Only. 

9 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYPE CW RELAY ____________________________________________ __ 

PA.NC.L LOC:ATlON. 
F"OR PROJECTION 

.190-Ji!. TERM. SCREW 
USE .190 - 3Z. 5TUO FOR 
THICI<. PA N E L  MTG. 

.------"�----E. --rMTG. --- f ----r·�� 

10;\ 

0 

1---- 6 �  

P,a..NEL LOCA.TION FOR 
SEMI f"LU S H  TYPE MTG. 

I F 
I 
I 
I 
I 

! DIA. HOLE DRILL 

PER IIITE.RN-"'L 
S C H E M ATIC F"OR 

PR.OJECTION MTG. ON THICK PANELS. 

STUDS F"OR PROJ. 
TYPE. NITG. i OIA.  

H O L E. .  (i!. RE.Q.). 
�-18 MT<O. ST\;0 ( 2 R!:q.) 

CUT OUT FOR 

5 E M I  - FL U S H  

i C I A .  HOLE.S FOR 
SEMI !'LU S H  TYPE. 
MTG. (4 HOLE.S). 

Fiq. l3-0utline And Drilling Plan For The SlO Projection Type FT Case. See the Internal Schematic For The Terminals 
Supplied. For Reference Only. 
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I .  L. 4 1 -24 1 . 1  

INSTAL LATION • OPERATION • MAINTENANCE 

INS T RUC T ION S 
TYPE CW POWER RELAY 

CAU T ION 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. 

A P P L I CATION 

The type CW relay is a single phase induction 
type relay providing over power or reverse power 
protection for electrical equipment or circuits. It is 
not intended for use as a fault protective relay. 

CONST RUCTION 

The relay consists of a watt unit & an indicating 
c ontactor switch (ICS). 

WATT ELEMENT 

This element- is a non-geared induction disc 

type unit. The induction disc is mounted on a 
vertical shaft supported on the lower end by a steel 
ball bearing riding between concave sapphire jewel 
surfaces ,  and at the upper end by a stainless steel 
pin. 

The moving contact is a small silver hemi­

sphere fastened on the end of an arm. The other 
end of this arm is clamped to an insulated shaft 
geared to the disc shaft. The electrical c onnection 
is made from the moving contact thru the arm and a 
spiral spring. One end of the spring is fastened to 
the arm ,  and the other to a slotted spring adjuster 

disc which in turn fastens to the m oulded block 
mounted on the element frame.  

The stationary contact assembly consists of a 

silver contact attached to the free end of a leaf 

spring. This spring is fastened to the moulded 

block. A small set screw provides adjustment of 
the contact follow. When double trip is required ,  

another leaf spring contact is mounted on the 
moulded block and a double contact is mounted on 

NEW I NFORMATION 

the rigid-moving arm. The set screws on the sta­
tionary contact assemblY provide adjustment so that 
both circuits will be made simultaneously . 

The disc is rotated by an electromagnet in the 
rear and damped by a permanent magnet in the front. 
The operating torque is obtained by energizing the 
two tapped upper pole coils with line current, and 
the lower pole coil potential from the line potential 

transformers. The fluxes produced by the current 
in the upper and lower pole coils react with the 
induced eddy currents in the disc to produce rota­
tion of the disc. 

The voltage is independent of the direction of 

power flow. This provides a reference so that the 
disc can rotate in either direction depending upon 
the direction of current flow in the upper pole coils. 

The combination of voltage and current produce an 
operating torque proportional to power. 

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 at­
tracted to the magnetic core upon energization of 
the switch. When the switch closes,  the moving 
contacts bridge two stationary contacts ,  completing 
the trip circuit. Also during this operation two fin­
gers on the armature deflect a spring located on the 
front of the switch, which allows the operation indi­
cator target to drop. The target is reset from the out­
side of the case by a push rod located at the bottom 
of the cover. 

The front spring , in addition to holding the tar­

get, provides restraint for the armature and thus 

controls the pickup value of the switch. 

CHARACT E RISTICS 

The type CW relays are available in the follow­
ing ranges and taps:  

1 0  to 6 0  watt range , 70 volt potential coil. Taps 
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TYPE CW RELAY-------------------------------------------------------------

IIIDICATIMG 
COKTACTOR SIITCH -

IMTERIIAL SCHEMATIC 

1 
0 0 0 

L_ _ 0 0 0 

I - 0- - GY 
2 ® 

fRONT Y I EW 
liTH RELATIVE IIISTAMTAIIEOUS POLARITY AS SHOWN, THE COIITACTS CLOSE 

LOWER POLE 

UPPER POlES 

INDUCTION UNIT 

CHASSI S  OPERATE[ 
SHORTIIIQ SWITCH 

REO KAJIDLE 
TEST SWI TCH 
CURRENT TEST JACI' 

TERMIIIAL 

57-D - 4 567 

Fig. l. Internal Schematic of the Double Trip CW Relay. 
For the Single Trip Relay the C ircuits assoc i­
ated with Terminal 2 are omitted. 

marked 10- 1 5-20-30-40-50-60. 

20 to 120 watt range, 1 15 volt potential coil. Taps 

marked 20-30-40-60-80- 100- 1 20 . 

50 to 300 watt !Jlnge, 70 volt potential coil. Taps 

marked 50-75- 100- 150-200-250-300. 

100 to 600 watt range , 1 15 volt potential coil. Taps 

marked 100- 150-200-300-400-500-600. 

The tap values are the minimum watts required 

to just close the relay contacts at rated voltage. 

In addition to the taps, the initial position of the 

moving contact is adjustable around a semi-circular 

lever scale calibrated in 10 divisions. In the dou­

ble throw type relays, the low watt contacts are 

adjustable around this scale. 

Typical 60 Cycle Time-Power Curves are shown 

in Figs. 3 & 4. The curves are taken at maximum 

torque which occurs with the current and voltage 

in phase (within ± 4°). The relays are non-geared. 

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 cur­

rent long enough to trip a circuit breaker. 

2 

INTERNAL SCHEMAT IC 

INOICATING ---
CONTACTOR SWITCH --

FRONT VIOl 
WtTH RELATIVE IIISTAIITAII EOUS POLAII ITY 
.lS SHOWN, THE CONTACTS CLOSE. 

LOWER POLE 

UPPER POLES 

CHASSIS OP£RATEO 
- SHORTING SWI TCH 

- RED HANDLE 
--TEST SWITCH 

CURRENT TEST JACk 

--TERM I MAL 

57 -D - 4 568 

Fig. 2. Internal Schematic of the type C W  Relay with 
single pole, double throw contacts. 

The indicating contactor switch has two taps 

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

To change taps requires connecting the lead locat­

ed in front of the tap block to the desired setting 

by means of a screw connection. 

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 

I NSTALLATION 

The relays should be mounted on switchboard 

panels or their equivalent in a location free from 

dirt, moisture, excessive vibration, and heat. Mount 

the relay vertically by means of the four mounting 

holes on the flange for semi-flush mounting or by 

means of the rear mounting stud or studs for pro­

jection mounting . Either a mounting stud or the 

mounting screws may be utilized for grounding the 

relay. The electrical connections may be made di­

rectly 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 locking 

two nuts on the stud and then turning the proper nut 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYPE CW RELAY------------------------------------------------------�I.L�·�4�1-�24�1�-1 

aoo 
9.00 
8.00 
7.00 
6.00 
5.00 

4.00 

3.00 

2.0 0 

0 
0 
0 

1.0 
. 9  
.tJ 
. 7  

. 6  

0 
0 

5 0 

.4 0 

.3  0 

.2 0 

0 
9 

. I  
.0 
.0 
.0 
.0 

lJ 
7 

6 

.0 s 

0 4 

0 3 

� a. 

" 

. 

LEVER SETTINGS 

f"( ,  
"\ 1..,... 1'1., 

� 

+-
---ri- '  

' 

! 
h 

t 

0" 

F ig. 3. Typical 60 cycle Time C urves of the 10-60 and 20- 120 watt Type CW Relays. 

' ·  

� 

±L 
+ ; t l-t 

+; 
F 

� t 

2. 

10 ' 
6 
7 
6 
5 
4 
3 

0 

Curve 264 6 1 9  

3 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYPE CW R�LAY---------------------------

II) 
Q � 0 � 
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taoo 

6.00 
T.OO 
6.00 
$.00 

4.00 

3.00 

2.00 

1.00 
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.IJO 
. 70 
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MVL TIPL ES OF TAP WA TTS 

Curve 264618 

Fig. 4. Typical 60 cycle Time Curves of the 50-300 and 100-(,00 watt Type CW Relays. 

-� 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYP E CW R E LAY ----------------------------------------------------------�'·�L-- 4�1�-2�4 1 . 1  

STATIOH BUS 

0 
;: 
:! 
;;; 

1 2 3 
POS. T R I P  BUS 

OR 
N£1.1. 

l 
67-3 

PH-2 

Pi1-J 

DEVICE NUI-48ER CHART 67 - DIRECTIONAL POWER RELAY, TYPE C« 

:)2 - POWER C I R CU I T  6REAKER 

I C S - INDICATING COIHACTOR S fi i TCH 

& - BRU.ICER AUXIL IARY Cl»>TACT 

TC - BREAII:ER TR I P CO I L  

182A803 

Fig. 5. External Schematic of Three Type CW Relays on 
a Three Phase System. 

with a wrench. 

For detailed FT case information refer to I .L.  
4 1-076. 

A-C CONNECTIONS 

For over or reverse power protection, the relay 

should be connected so that maximum torque occurs 
at unity power factor on the system. On a balanced 
three phase system ,  only one relay is necessary 
and the external connections are shown in Fig. 6 .  
Two auxiliary reactors (Fig. 7)  are required to  form 
a dummy neutral where the neutral is not available 
as would be the case with open-delta potential 
transformers. 

The external connections for three type CW 
relay on a three phase system are shown in Fig. 5 .  

SET T I NGS 

WATT UNIT 

There are two settings to be made. One is the 

STATION dUS 

�� 
1 l J POO:. 

L

" TR I P '"' 

NEG. 

oz 

�ariCS67 ICS 

rc lp. S2 _ a  

����- 2 
POS. 

;/ 
NOT REQU IRED WIT" 
lffE·WH POT. TII:AUf, 

DE� ICE l'hiHdER CKAR T 67 - D I RECTIONAL POWER REI.AY, TYPE CW 

67X - EXTERNAL REACTORS 

52 - POWER C I �CU I T  IHiEAKEtt 

ICS - INDICATIN� CONTACTOR SWI TCri 

a - BKEUEK AUXIL IARY CONTACT 

TC - BREAKER TR I P  COIL 

1 82A802 

Fig. 6. External Schematic of One Type CW Relay on a 
Three P hase System. 

current tap setting , and the second , the time lever 
setting .  

The power t o  operate the relay equals the pri­
mary power divided by the current and potential 

transformer ratios. This relay power expressed as 
multiples of the chosen tap locates a value on the 
abscissa of the Time-Power Curves of Fig. 5 & 6 .  
The relay operating time for various time lever set­

tings then is observed on the ordinate . By chang­

ing taps or time levers, the required operating time 
can be selected for a specific power value . 

INDICATING CONTACTOR SWITCH (ICS) 

No setting is required on the ICS unit except the 

selection of the 0 . 2  or 2 . 0  ampere tap setting. This 
selection is made by connecting the lead located 
in front of the tap block to the desired setting by 

means of the connecting screw.  

C A U T I O N  

When changing taps with the relay i n  service , 

screw the extra tap screw in the new tap hole be-
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TYPE CW R ELAY----------------------------------------------------------

i 
· i.LJ  'i61 

I 
4 

4 -D - 1 64 5  

Fig. 7 .  Outline oncl Drilling for the External Reactor 
(When s upplied.) 

fore removing the old tap screw. This prevents 

open-circuiting the current transformers. 

ADJUSTMENTS AND MAINTENANCE 

The proper adjustments to insure correct operat­
_ng of this relay have been made at the factory 
and snould not be disturbed after receipt by the 
customer. 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.  

All contacts should be cleaned periodically. A 

contact burnisher Stt 182A836HO 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. 

WATT UNIT 

Adjust the back stop on the time lever so that 
the moving contact just touches the stationary con­

tacts at the zero time lever setting. For double 

6 

trip relays, adjust the small adjustment screw on 
the stationary contacts so that both circuits make 
at the same instant. 

Connect the relay on the lowest tap and adjust 
the spiral spring so the contacts just close from the 

No. 10 lever position at the tap value of watts. The 
convolutions of the spiral spring should not touch 
each other for all positions of the moving contacts .  
Check several points o n  the typical time curves .  
Time curve calibration is effected b y  shifting the 

position of the damping magnet. 

The time for the main contacts to break after 

operation can be decreased by eliminating the fol­
low. This is done by screwing in the small set 

screw on the stationary contact assembly until the 

contact rivet rests solidly on the moulded support. 

When this is done,  the position of the contact stop 
on the time lever should be shifted so that the mov­

ing and stationary contacts barely touch when the 
time lever is set on zero. 

INDICATING CONTACTOR SWITCH (ICS) 

Close the main relay contacts and pass suffi­
cient d-e current through the trip circuit to close 
the contacts of the ICS. This value of current 
should not be greater than the particular res tap 
setting being used.  The indicator target should 

drop freely. 

EXTERNAL REACTORS (WHEN USED) 

Connect the potential coil of the type CW Re­
lay in series with the two reactors. Apply 3 times 
rated voltage to the combination (220 volts for 70 
volt relays). Using a high resistance voltmeter, 
check the voltage across each reactor and across 
the potential coil. All three voltages should be 

equal within ± 2 volts. Adjustments may be made 

by varying the air gap in the reactor iron. 

ENERGY REQUI REMENTS 

The 60 cycle burdens of the type CW relay are 

as follows: 

I. Low Watt Relay ( 10-60 Watt Relay or the 

20- 120 Watt Relay). 

A. Potential Coil Burdens at rated Voltage . 
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TYPE CW RELAY 

Range 10-60 Watts 20- 120 Watts 
Values at 70 Volts 1 1 5  Volts 

Z Ohms 177. 2 497 
R Ohms 30.2  100 
X Ohms 175.0 487 

Current Lags by 80. 2° 78.4° 
Volt-Amperes 2 7. 7 26.6 

B.  Current Coil Burdens at 5.0 Amperes 

Watt R X z Volt- Current 

Tap Ohms Ohms Ohms Amps.  Lags By 

10,20 . 164 . 176 . 24 6.02 47.0° 
15 ,30 . 1 13 . 0855 . 142  3 .56  37.0° 

20 , 40 .0760 .0463 . 0890 2 . 23 3 1 .4° 
30 ,60 . 0480 .0 184 .0514 1 . 29 2l .Oo 

40,80 .0330 .0093 .0342 . 855 15 . 7° 
50, 100 .0239 . 0052 .0244 . 6 10 12 . 2° 
60 , 120 . 0196 .0035 . 0 199 .498 10. 2° 

II. High Watt Relay (50-300 Watt Relay or the 

100-600 Watt RelaY). 

A.  Potential Coil Burdens at Rated Voltage.  

Range 50-300 Watts 100-600 Watts 

Values at 70 Volts 1 15 Volts 

Z Ohms 159.3 470 
R Ohms 27. 1 93 .0  

X Ohms 157.0 462 
Current Lags By 80. 2° 78 . f5o 
Volt-Amperes 30.0 28. 1 

J .L.  41-24 1 . 1  

B. Current Coil Burde ns at 5 . 0  Amps. 

Watt R X z Volt- Current 
Tap Ohms Ohms Ohms Amps.  L ags By 

50 , 100 .0467 .0283 .0546 1 .37  3 1 . 2° 

75 , 150 . 0338 . 0 155 .0370 . 926 24.0° 
100, 200 . 0243 . 0075 .0254 . 63 6  17. 1° 

150, 300 .0 185 .0033 . 0 188 .470 10 .2° 
200 , 400 .0139 . 00 1 7  .0140 . 350 7 .0° 
250 ,500 .0103 .0010 .0 103 . 258 5 .3°  
300 , 600 .0079 .0007 . 00786 . 197 4 .8° 

Current coil ratings 10-60 , 20- 120 watt range 5 

amps.  cont. 140 amps.  1 sec.  

For 50-300 & 100-600 watt range 8 amps .  cont. 230 

amps. 1 sec. 

RENEWAL PARTS 

Re,pair work can be done most satisfactorily at 
the factory. However, interchangeable parts can be 
furnis hed to the customers who are equipped for 

doing repair work. When ordering parts always give 
the complete name-plate data. 
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T Y P E  CW R E LAY _________ _ 

w 
� 
0 

I 

t;� ·� · : 1 
PANE L '  LbC"->'O�\J 
'SEMI - FLUS\-\ M\C.. 
PRO\fECT \ O N  MTG . 

. !<::1 0 -32. SCREW 

5PACER FOR 
THIN PA.N�L':> 

� -18 SCRE.W I!O (FOR \1-\IC:\o'<.. 
PANEL USE -f6- 18 'S"T LID) 

JSJ0-3'2 SCI<."E.W (FOR T I-I \ CK 
PANE\.. UC:.E , 1 30 -32 STUD) 

41 j__ G4PIA . 

TERM I NAL AN D 
"N\0\JNT I N C::,. DCIA..I L S  

t 
1 -DI � - 4- 1-lOLE.S FC R 4 . 190·32 MTG-. SCREW$ 

-I� 
I 
I 

1-s� 
PANEL CUTOUT t DR.ILL H I G­
I'"OR. SEM\-F LU�\-1 MTG-. 

1 I 1 3'l. 13"2. 
TER I.1 1 N,C....L 
NU MBER. 

PANEL DR,LL I NG- OR CUTOUT FOR 
PRO;JECT \0� MTG. 

(FRONT V IEW) 

57-D -7 901 

Fig. 8, Outline and Drilling P lan for the Type CW Relay in the Type F T2 1  Case. 
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I.L. 41-242. 1 

INSTALLATION • OPERATION • MAINTENANCE 
Ill .,) 
� -· �L I N S T R U C T I O N S  

• * • �--------------------------------------------------------------, 
- TYPE CWC AN D CWP DI RECTIONAL 

GROU N D  RELAYS 

C A UT I O 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 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. 

APPLICATION 

The Type CWC and CWP relays are induction 

disc type relays used for directional ground fault 

protection on grounded neutral power systems. The 

type ewe relay is polarized by current from a suit­

ably grounded power transformer bank neutral. 

Therefore, its application does not require potential 

transformers. The tYl'le CWP relay is potential po­

larized by residual voltage obtained across the open 

corner of the delta winding of a grounded star-delta 

potential transformer. 

At stations where the power transformer bank 

neutral is grounded , the residual voltage will be 

small generally, and the type ewe relay is recom­

mended. At ungrounded stations, or at ground sta­

tions where the power transformer bank neutral is 

not available, the type CWP relay is applicable. 

CONSTRUCTION AND OPERATION 

The Type ewe and CWP relays consist of an 

induction disc type unit, an indicating contactor 

switch, and an optional indicating instantaneous 

trip unit. In addition an external phase s hifting 

capacitor is supplied with the type CWP relays . 

INDUCTION DISC UNIT 

The induction disc unit contains a thin four-inch 

diameter disc mounted on a vertical shaft. The 

shaft is supported on the lower end by a steel ball 

bearing riding between concave sapphire jewel sur­

faces, and on the upper end by a stainless steel pin. 

NEW I NFORMATION 

The moving contact is a small silver hemisphere 

fastened on the end of an arm. The other end of 

this arm is clamped to an insulated section of the 

disc shaft. The element is not geared. The elec­

trical connection is made from the moving contact 

thru the arm and spiral spring. One end of the 

spring is fastened to the arm, and the other to a 

slotted spring adjuster disc which in turn fastens to 

the element frame. 

The stationary contact assembly consists of a 

silver contact attached to the free end of a leaf­

spring. This spring is fastened to a moulded block 

mounted on the element frame. A small set screw 

permits the adjustment of contact follow. When 

double trip is required, another leaf spring is mount­

ed on the moulded block and a double contact is 

mounted on the rigid moving arm. Then the station­

ary contact set screws permit adjustment so that 

both circuits will be made simultaneously. 

The moving disc is rotated by an electromagnet 

in the rear and damped by a permanent magnet in 

front. The operating torque for the CWC relay is 

obtained by energizing the lower pole coil with re­

sidual current (usually obtained from the line cur­

rent transformer) and the 2 tapped upper pole coils 

with residual current from the current transformer in 

the power transformer bank neutral. For the CWP 

relay the operating torque is obtained by energizing 

the upper pole coils with residual c urrent (usually 

obtained from the line current transformer) and the 

lower pole with residual voltage. 

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 at­

tracted to the magnetic core upon energization of 

the switch. When the switch closes, the moving 

contacts bridge two stationary contacts, completing 

the trip circuit. Also during this operation two 

EFFECTIVE DECEMBER 1956 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYPE CWC AND CWP R ELAYS -----------------------------------------------------

IIDitATII& 
COITACTOI ••re� 

IITEIIIIAL SCIEMATIC 

Willi IEUTIWE IISTAIITMEIUS rot.AIITY AS •• , 
Tllf: !tAll COITACTS CLOSE. 

RED fliiiOL£ 
><-r---- TEST 3'11TCM 

COIHIT TEIT JACI 

TERMIUl 

57-D- 7920 

Fig. 1. I nternal Schematic of Double Trip Type CWC Re· 
lay In the Type FT 2 7 Case. For the Single 
Trip Relay the Circuits A s sociated with Terminal 
2 are omitted. 

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 tar­

get, provides restraint for the armature and thus 

controls the pickup value of the switch. 

INDICATING INSTANTANEOUS TRIP UNIT (liT) 

The instantaneous trip unit is a small a-c oper­

ated clapper type device. A magnetic armature , to 

which leaf-spring mounted contacts are attached , is 

attracted to the magnetic core upon energization of 

the switch. When the switch closes, the moving 

contacts bridge two stationary contacts completing · 

the trip circuit. Also during the operation two fin­

gers on the armature deflect a spring located on the 

front of the switch which allows the operation indi­

cator target to drop. The target is reset from the 

outside of the case by a push rod located at the 

bottom of the cover. 

A core screw accessible from the top of the 

switch provides the adjustable pickup range. The 

minimum and maximum pickup points are indicated 

on the scale, which is located to the rear of the 

core screw. 

2 

IITEIIIIAL SCIEMATIC 

IIDIClTIICI 
COITACTOI 
SWITCH UPf'EI I'OLES 

LOI£1 POLE 

'--+--+--+--+-+-+- ::-J:�:e-. 

riiGIT VIII 
Will 1£UTifE IIITIITAI.S I'OUIITT AI -· 
TIE MAll COITACTI a... 

Ill I T  

�+-+- CIAAIS OPWTD 
IMGI1U8 .11U 
lED IWIOt.E 
TEST .ITCI 
CIIIIEIT tnT oiACI 

57-D-7921 

Fig. 2. Internal Schematic of the Type CWC Relay with 
Indicating Instantaneous Trip Unit In the Type 
F T  2 1  Case. 

CHARACTERISTICS 

T YPE CWC RELAY 

The type CWC relay has two taps on the upper 

pole and four· on the lower pole. They are marked 

in amperes which is the current thru both windings 

in series at minimum pick-up, and in product which 

is the minimum pick-up product of two equal or un­

equal currents. 

Type CWC Relay Ranges and taps are: 

. 5  to 2 ampere ( . 25 to 4 Product) Range 

Amperes . 5  . 6  . 8  

Product . 25 . 3 6  . 64 

1.0 

1.0 

1. 2 1 . 6  2.0 

1. 44 2.56 4.0 

1. 5 to 6 ampere (2.25 to 36 Product) Range 

Amperes 1 . 5  2.0 2.5 

Product 2 . 25 4.0 6.25 

3.0 4.0 5.0 6.0 

9.0 16.0 25.0 3 6.0 

The first four values are marked on the lower 

pole top plate. The upper pole tap plate is marked 

x l  and x2 (x l and x4 Product). The last four values 

are obtained by using the x2 tap with the four lower 

pole taps. 

Typical 60 Cycle time-product curves for the 

type ewe relay are shown in Fig. 5. These curves 

are taken at maximum torque which occurs with the 

currents in phase. For residual and Ground currents 
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EITEIIM. CAPACITOR 

UITl .. AL SCNDIATIC 

LOWER POlE 

UPPER POLE 

IIDOCTIOI UIIIT 

CIIASSI S OPERA fED - SIIOIIJIIIG •ITCII 
- IEO IIIMDLE 

JUT SWITCII 

tURIEIIT TEST JACI 

��====='l'l�=---=--' 
TEIMIUl 

•1TH REUTIJE IUTMTUUUI I'OUIITY AS SIIOWII TIE MAll COITACTS Q.ISE. 

57-D- 7926 

Fig. 3. Internal Schematic ol the Type CWP Relay in the 
Type F T2 1  Case. For the Single Trip Relay 
the Circuits A ssociated with Terminal 2 are 
omitted. 

out of phase the relay operating time may be obtain­
ed by determining the operating time corresponding 
to the product P = P Cos e, where P is the actual 
relay product in amperes s quared, and e is the angle 
between the residual and polarizing currents. 

The limits for which these curves are accurate 
within ± 7% are shown in Fig. 6.  

TYPE CWP RELAY 

The type CWP relay taps are on the upper p ole 

current coil. They represent the minimum pick-up 
product of current times voltage at maximum torque 
when the current lags the voltage by 60

°
. The ranges 

and taps are : 

Product 
Range 

20 - 150 20 
75 - 600 75 

30 
100 

Tap Markings 

40 
150 

50 
200 

75 100 150 
300 400 600 

Typical 60 cycle time product curves for the 

type CWP relay are shown in Fig. 7. These curves 

are taken at maximum torque which occurs with the 

current lagging the voltage 60 °. For currents not 

i,agging by this angle , the relay tripping time may 

iJe obtained by determining the operating time cor­

;·esponding to the product pl  = P Cos ( 60 o - 8), where 
? J.s the actual relay V.A. product and e is the angle 

;;lie c:urrent lags the ••oitage . The curves are ac-

EITEJIAL �-'CITOR 

IITUMAL SCHEMAT IC 

��===:=::::ll='--�� 
IIW la.t.TIYE. JIIUITMUII. POI.�ITY II -· -.. Mlll t•111Cll CUll. 

57-D-7927 

Fig. 4. Internal Schematic ol the Type CWP Relay with 
Indicating Instantaneous Trip Unit in the Type 
FT21 Case. 

curate within ±7% if the multiple of tap product does 
not exceed the voltage on the relay coil. 

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 cur­
rent long enough to trip a circuit breaker. 

The indicating instantaneous trip contacts will 

safely close 30 amperes at 250 volts d-e, and will 
carry this current long enough to trip a breaker. 

The indicating contactor switch has two taps 
that provide a pickup setting of 0 . 2  or 2 amperes. 
To .change taps requires connecting the lead located 
in front of the tap block to the desired setting by 
means of a screw connection. 

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 

SETTI�G eALeULATIO�S 

The following information is required to set 

these relays: 

1. The maximum and minimum ground fault cur-
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TYPE ewe AND ewP RELAYS------------------------

.,, 

10 
9 8 
7 
6 

4 

MUL TPLES OF TAP PllO[)(J;T Curve 264570 

Fig. 5. Typ ical Time Curves of the Type CWC Relay · Current Coils in Series · See Figure 6 for application limits. 

rents for faults at the relay and at the remote bus. 
These values should be residual current which is 
three times the zero sequence current. 

2. The maximum and minimum polarizing cur· 
rent or voltage values for the faults above. The 
values should be residual currents or voltage which 

are three times the zero sequence values. 

3. The c urrent transformer ratios of the main 

and polarizing current transformers for the type ewe 
relay applications or the main current transformer 

ratio and the polarizing potential transformer ratio 

for the type ewP relay application. 

Each relay should be set to operate as rapidly 

as possible for ground faults on the transmission 
lines near the breaker. The product available for 

the relay in these cases should be large enough to 

4 

represent a large multiple of the tap product value 
so the operating times can be in range of 0.05 to 
0. 20 second as seen from the curves of Figs. 5 ttnd 
7. 

However, the relays cannot distinguish between 

a fault on the line near the remote breaker for which 

they should operate , and a similar fault on the b us 

or adjacent line for which they s hould not operate 

until the bus differential or adjacent line relays 

have had an opportunity to operate and clear the 

fault. This requires an increased time setting of 

the relay for faults near the remote terminal. The 

product available for the relay in these cases will 
be smaller than that for the close faults and should 
represent a smaller multiple of the tap product pre­

viously chosen so the operating time can be from 

. 4 to . 75 second longer tflan the remote line or bus 
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F'or the 0. 25 to 4 Product Range For the 2. 25 to 36 Product Range 

I 
R = M I

L 

u 

IL R = N-1 -
U 

where IL = the lower pole current . where IL = the lower pole current. 

Iu = the upper pole current. Iu = t he upper pole current. 

M = value from the table below for N = value from the table below for 

various tap combinat ions. 

Tap 

Product 

. 25 

. 36 

. 64 
1 .0 
1 .0 

1 .44 
2.56 

4 

various tap combinations. 

Upper Pole Lower Pole Tap Upper Pole Lower Pole 
Product Tap Product Tap M K Product Product Tap Product Tap 

1 . 25 4.0 10 2 . 25 1 2. 25 
1 . 3 6  2.78 12 4.0 1 4.0 
1 . 64  1. 56 16 6 .25 1 6. 25 
1 1 .0 1.0 20 9 .0  1 9 .0  
4 . 25 16.0 20 9.0 4 2 . 25 
4 . 3 6  1 1 . 1  24 16.0 4 4.0 
4 . 64 6. 25 32 25 .0 4 6 .25 
4 1 .00 4.0 40 36.0 4 9 .0 

The Typical time curves for the Type ewe Relay apply if t he values of R falls 

within the shaded area of the curve above, and if neither relay current is greater 

than K in amperes. 

Fig. 6. Limits lor Application ol the CWC Time Curves. 

N 

4.0 

2 .25 
1 .44 
1 .0 

16.0 

9 . 0  

5 . 76 
4 .0  

K 

3 0  

40 
50 
60 

60 
80 

100 

120 
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TYPE ewe AND eWP R ELAYS-------------------------

6 

10.00 
9.00 
aoo 
7.00 

6.00 

5:00 

4.00 

JDO 

2DO 

1.00 
90 V"l 2 .00 8 .70 

w 
l.n .60 

� 50 
w 2 F All 

30 

20 

.10 
D9 
J)8 
111 
D6 

DS 

04 

DJ 
I 

' 

z 3 4 5 6 7 8 10 ZD 30 40 so 60 70 80 90 100 zoo 300 400 
MULTPLES OF TAP PRODLCT 

Curve 264571 

These Curves are valid if the multiple of tap Product (volt-amperes) doe s  no t eilJceed the 
voltage on the re lay polarizing coils .  

Fig. 7. Typical Time Curves of the Type CWP Relay at Maximum Torque A ngle - C"urves Apply If the Multiple of Tap 
Product In Volt-A mperes Does Not Exceed the Polarizing Voltage In VtSits. 
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STATION A STA TI ON B STATION C 

-
1 - 3 4 $ 0  
.3 - 1 3 2 0  

--:;;:- t 1 - 2 91 0 
:Z - 1 0 -1- 0  

-
2 - 1 32 0  

.2 - 83, I 0 0  
J - 36, .3"0 0  

:J - 6 �  0 

Fig. 8. Typical System lor SeHing Type ewe and eWP Relays. 

TABLE I 
2 3 4 5 6 7 8 9 10 1 1  12 13 14 15 

Line Line Polarizing Polarizing Line Polarizing Multiples 

Relay Fault Primary C.T. Primary Amps. C.T. or P.T. Secondary Secondary Product IL Tap of Tap R Lever Time In 

Location No. Amps. Ratio or Volts Ratio Amps. (IL) Amps. (Iu) Iu x IL Iu Product Seconds 
-- --- --

D 1 3450 300/5 2910 300/5 

D 2 1320 1040 

F 2 1320 100/5 83, 100V 1000/ 1  

F 3 620 36,500V 

relay operating time. This . 4  to . 75 second inter­

val is known as the coordinating time interval . It 

includes the circuit breaker operating time plus a 

factor allowing for difference between actual fault 

currents and calculated values ,  differences in indi­

vidual relay performance ,  etc. For 8 cycle breakers 

the value of . 4  second is commonly used , while for 

30 cycle breakers . 75 second is used. 

As an example, a type ewe relay is to be con­

nected at station A and set to protect the line run­

ning to Station B. It must select or coordinat e  with 

the type CWP relay connected at Station B and set 

to protect the line running to Station C. The fault 

currents and voltage for single line-to-ground faults 

under minimum conditions for this system are shown 

in F'ig. 8. 

In setting the type CWC and CWP relays, it is 

convenient to set up Table as shown. The relay 

location is shown in Column 1 and the fault location 

57.5 

22.0 

66.0 

3 1 . 0  

- - --- - --

48.5 2285 1. 19 36 63. 5  4 . 76 2- 1/4 . 16 

17. 3 381 1 . 27 10 .6 5. 1 . 56 

83. 1V. 5485 300 18. 3  3/4 . 16 

36. 5V. 1 130 3. 8 . 53 

in Column 2. The primary line residual current 

available for the relay is recorded in Column 3. The 

ratio of these current transformers is specified in 

Column 4. 

The primary fault current or voltage available 

for the polarizing winding is shown in Column 5 and 

the associated current or potential transformer ratio 

in Column 6. All of these fault values are resid ual 

values or three times the zero se quence current or 

voltage. The relay current for the lower pole wind­

ings is the value of Column 3 divided by the ratio 

of Column 4. The value is recorded in Column 7. 
The upper pole relay current is the value of Column 

5 divided by the ratio of Column 6,  and is recorded 

in Column 8. The relay operating product is the 

values of Column 7 and 8 multiplied together and re­

corded in Column 9 .  For the type CWC relays , the 

ratio of �L is written in Column 10. All of this data 

� 
is fixed by the system constants and characteristics, 
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I 2 I 
DEVlCE fiiiJMi£11 CHART 

67M - DIRECTIOIAL iltOUMO RELU, TYPE CliC 

if! - LOWESt POU WlliDUI\1 Of TYPE CWC 

'{/! - UPPEi POLE WlfiiO iflliS Of lYPE CllfC 

501 - lfiiDICATIIUi lliSTAITAiEOU$ TIUft UIIIT 

52 - POWU CIRCUIT iiEAl£R 
Its - INOICATINQ CO.TACTOR SWITCri 

• - IILUEII A4oll1LU.RY CONTACT 

TC • IIUKEII TlliP COIL 

182A804 

F ig. 9. External Schematic al the Type ewe Relay lor 
Ground Protection. 

and is preliminary to making the actual relay setting. 

The choice of a tap recorded in Column 1 1  and 
of the time lever in Column 14 is a matter of trial 

and error. The breakers on this system have 8 cycle 
operating time so that the coordinating time interval 
should be about . 4  second. The tap should be cho­

sen so that the relay times for the close-in fault 

and remote fault product values will differ by about 

the coordinating time interval or . 4  second in this 
case. Practically this can be accomplished by 
several taps with equal results. Tap 36 was se­
lected in this example. The product value divided 

by the tap is recorded in Column 12. This value is 

the abscissa of the time product relay curves. From 

these curves the lever Column 14 and relay operating 

time Column 15 were chosen so that the relay would 

operate at about . 1 6  second for close-in faults and 

about .57 second for the remote faults. These times 

for the type ewe relay were obtained using time 
lever setting no. 2- 1/4. 

With the selection of a satisfactory tap value , 

the c urves of Fig. 6 will quickly s how if the com­

bination of tap and current values provide relay 

operating times as indicated by the curve. The 

8 

STATIOK BUS 

ill � ill 67111 

'-1-*#---...--6-�--. u + ::��� 

POS.

1 

2 � 
TaiP 

iiUS )' "" -·· """ --· 

.. : b 
sn - Dl ltECTIOtiAL GII:OUMD UL.AY, • TYPE CWP 

67M 17111 10 T - LOWEI !lOU WIIIID Uiii OF TYP'f CWP -- -----
cs I � - UPPER POLE IIIUU NQ Of TYPE CWP 

i 5011 - UIDICATUIQ U&STAITAIEOUS 

� i2 - P'OIEII CIRCUIT IUIEAKEII 

� _ _ �,?� 
ICS - IMDICATIMG CONTACTOR SWITCH 

f67N ICS �rliOM TRIP UNIT 

!i2 a - Si:UII:Ea AUX ILIAJIY CONTACT 

C TC - BREAXER TIIP COIL 

02 • 
NEi. 2 
00 

1'0$. 

182A805 

Fig. JO. External Schematic of the Type ewe Relay lor 
Ground Protection. 

value of Column 10 multiplied by N = 4. 0 for tap 36 
gives the R values of Column 13. These are within 

the curve of Figure 15. 

The same process is allowed in setting the type 
CWP relay at station B on breaker F. Here tap 300 
was selected with lever 3/4 to provide relay opera­
ting times of 0. 16 and 0 . 53 seconds respectively 
for close-in and remote faults. The operating limits 
using this tap are fulfilled since neither multiples 

of tap product value (Column 12) is greater than the 
polarizing voltage ( Column 8). 

Mter individual relay settings are made, it is 

necessary to check to see if the relays select prop­

erly with associated relays. In the example the 

coordinating time interval was 0. 4; second. There­

fore , for fault 2, the relay at D should not operate 

before the relay at F plus the coordinating time 

interval . In other words , the operating time of D 

should be not less than 0. 16 second plus 0.40 = 

0.56 second. 

Similarly the time of the relay at breaker H 

sho uld not be greater than 0. 13 second in order to 

select with relay F for fault 3. If the time of relay 
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120 WOLT TEST SOURCE lOTUIOOI 1,2,a 

SIIITCII 

OOTE: •All- TORQUE AOOI.£ 10 litE TIIPPIOG OI IECTIOO OCCIIIS - TME 
CllliEoT LE.lOS TME WOI.TAIIE IY :1000 WITM COOOECTIOOI AS SIIOW· 

183A177 

Fig. 1 1. Diagram of Test Connections for the Type CWP 
Relay in F T  2 1  Case. 

H is greater, then the tiine of relay at F must be 
increased to provide proper selection. This change 

may be accomplished by a change in the time lever 
setting only, although often a new tap and lever 
setting may provide a more satisfactory s etting. 
Changing the setting of relays at B probably will 

require a change in the setting of the relay at Sta· 
tion A. 

After the settings are ma-de for all the relays 

under minimum generating conditions, then it is nec­
essary to check the relay operating time and coordi­

nation under the maximum generating conditions. 
Often additional changes in tap and lever settings 
are required, particularly if the maximum and mini­
mum fault values are quite different. 

SETTI�G THE RELAY 

CWC INDUCTION UNIT 

Select the desired upper and lower pole taps. 
Set the lever position by applying a preselected cur­
rent to the relay coils , and adjusting the lever posi­
tion to obtain the desired time of operation. Alter­

natively the lever may be set by inspection, if the 

timing coordination is not critical. 

CWP INDUCTION UNIT 

Select the desired upper pole tap. Set the lever 

position by applying a preselected voltage and cur­
rent (current lagging voltage by 60° 

- see Fig. 11) 

to the relay coils and adjusting the lever position 

MT(;r, \101..1::5 
POR . 1  •o O I A. 5c:sr•w 

A B C D E F G H 
1w;l1 � l l 71ll�v31JI� I�J.3�&Lit\J:.� 

11-D-9524 I 

Fig. 12. O utline & Drilling Plan of the External Capac· 
ltor for the Type CWP Relay. 

to obtain the desired time of operation. Alterna· 
tively the lever may b e  set by inspection, if the 

timing coordination is not critical. 

INDICATING CONTRACTOR SWITCH (ICS) 

No setting is required on the ICS unit except 
the selection of the 0. 2 or 2.0  ampere tap setting. 
This selection is made by connecting the lead lo­
cated in front of the tap block to the desired setting 
by means of the connecting screw. 

INDICATING INSTANTANEOUS TRIP (liT) 

Since the minimum and maximum markings on the 

scale only indicate the working range of the core 

screw,  the core screw must be adjusted to the value 

of pick-up current desired. 

The nameplate data will furnish the actual cur­

rent range that may be obtained from the liT unit. 

I�STALLATIO� 

The relays should be mounted on switchboard 
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TYPE CWC AND CWP RELAYS------------------------

panels or their equivalent in a location free from 

dirt, moisture , excessive vibration, and heat. Mount 

the relay vertically by means of the four mounting 

holes on the flange for semi-flush mounting or by 

means of the rear mounting stud or studs for pro­

jection mounting. Either a mounting stud or the 

mounting screws may be utilized for grounding the 

relay. The electrical connections may be made di­

rectly 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 locking 
two nuts on the stud and then turning the proper nut 

with a wrench. 

For detailed FT case information refer to I.L. 

4 1-076. 

ADJUSTMENTS AND 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 custom­
er. If the adjustments have been changed, the relay 

taken apart for repairs . or if it is desired to check 

the adjustments at regular maintanance periods ,  the 

instructions below should be followed. 

All contacts should be periodically cleaned. 

A contact burnisher S1tl82A836H0 1 is recommended 

for this purpose. The use of abrasive material for 

cleaning contacts is not recommended, because of 

�he danger of embedding small particles in the face 

1f the soft silver and thus impairing the contact. 

__ _,D UCTION UNIT 

_;:he upper bearing screw should be screwed 
down until there is only 3 to 5 thousandths inch 
clearance between it and the s haft and then securely 
locked in position with the lock nut. This adjust­

ment can be made best by carefully screwing down 
the top bearing screw until the disc fails to turn 

freely and then backing up a fraction of a turn. Great 

care must be taken in making this adjustment to 

prevent damage to the bearings. 

Adjust the contacts to just barely touch whe n  

the time lever i s  set o n  zero b y  shifting the posi­

tion of the contact stop on the time lever. This 

should be done with approximately the required con­

tact follow. Final adjustment of the contacts can 

be more easily made by the contact follow set screw 

after the contact stop is securely fixed. 

A maximum contact follow of approximately 5/64 

1 0  

inch is obtained whe n the set screw on the station­
ary contact is all the way out. Where rigid contacts 

for quick reopening are required , the set screw 
should be all the way in to hold the stationary con­
tact against the Micarta bracket. Readjust the zero 
setting after this is done. 

CWC RELAY 

Connect the upper and lower pole coils in 
series and pass current in polarity on both coils. 

With one tap screw in the 1 multiplier position 

and the other screw in the . 36 product tap for 

the . 25-4 product range or the 4 product tap for 

the 2. 25-36 product range, apply current and 

adjust the spring tension so that the contacts 

just close with tap value of current flowing. 

This is 0. 6 ampere, 60 cycles. on the . 25-4 prod­

uct range or 2PO amperes, 60 cycles, on the 

2:25-36 product range. The spring tension may 

by changed by means of a screw driver inserted 

in one of the notches of the plate to which the 

outside convolution of the spring is fastened. 

Various points on the typical time-product 

curves can be checked approximately with the 
current coils in series. The multiples of tap 
product will be the square of the current passed 
thru the two coils, divided by the tap product. 
The timing can be checked with a cycle counter 

by averaging a number of trials.  Make sure that 

the coils do not overheat, otherwise the curves 

cannot be checked. Time c urve calibration is 

obtained by adjusting the position of the perma­
nent magnet. 

TYPE CWP RELAY 

Use the following procedure to check the zero 

torque line. Adjust the control spring for zero ten­

sion and connect per Fig. 1 1. Apply 120 volts a­
cross terminals 6 and 7 and five times minimum pick 
up current (tap value divided by 24). Zero torque 

should occur when the currents lead the voltage by 

19" to 36". 

To calibrate the control spring, connect per Fig. 

11 ,  set in the lowest tap , apply 100 volts across 

terminals 6 and 7, and apply minimum pickup cur­
rent, leading the voltage by 300", (0. 20 amperes for 

the 20- 150 range, 0 .  75 amperes for the 75-600 range). 

Then, adjust the spring tension so that the contacts 

just close. Spring adjustment is changed by in­

serting a screw driver in one of the spring adjuster 

plate notches. 
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I.L. 41-242. 1 TYP E ewe AND eWP RELAYS _____________________ ___!:��!!:.!.. 

To check points on the time curve , connect per 
Fig. 1 1 , and apply preselected current and voltage 
values, with current leading the voltage by 300° and 
measure the time of operation with a cycle counter. 

The time of several trials should be averaged. If 
the current coil is allowed to overheat, the timing 
will be affected. The potential coil should not be 
continuously energized above 1 15 volts. 

INDICATING CONTACTOR SWITCH (ICS) 

Close the main relay contacts and pass suffi­

cient d-e current through the trip circuit to close 

the contacts of the ICS. This value of current should 

not be greater than the particular ICS tap setting 

being used. The indicator target should drop freely. 

INDICATING INSTANTANEOUS TRIP (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 adjustment of 1 to 4 

and an accuracy within the limits of 10%. 

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

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. 

ENERGY R EQUIR EMENTS 

The burden of the Type CWC relays at 5 am­

peres,  60 cycles is as follows: 

Lower Pole Windings 

Product 

Product Tap 

Range Value 

. 25-4 . 25 

.36 

. 64 

1 . 00 

2. 25-36 2. 25 

4.0 

6. 25 

9 .0  

P . F. 
Angle 

Volt- Degrees 
Watts Vars Amperes Lag 

82. 7 29. 3  88.0 19. 5 

57. 3  14. 1 59. 0  13.8 

32. 1 4.43 32.4 7. 85 

20. 6 1 .83 20. 7 5 . 10 

8. 50 3 . 26 9. 1 21.0 

4.78 1 .03 4.89 12. 1 

3 .01  0 .41  3.04 7. 7 

2. 13 0.21  2. 14 5 . 5  

Upper Pole Windings 
P.F.  

Product Angle 

Product Tap Volt- Degrees 

Range Value Watts Vars Amperes Lag 

. 25-4 1 6. 08 8.58 10.5 55 

4 1 .52 0.54 1 . 61 20 

2. 25-36 1 0.79 0.95 1 .24 50 

4 0 . 20 0.06 0. 2 1  1 7  

� 
The burden of the type CWP relays at 5 am-

peres, 1 15 volts, 60 cycles is as follows: 

Upper Pole Windings 
P . F. 

Product Angle 

Product Tap Volt- Degrees 

Range Value Watts Vars Amperes Lag 

75-600 75 0. 633 0. 144 0. 660 12. 6 

100 0.557 0.095 0.560 9.8 

150 0. 494 0. 043 0.495 5 . 0  

200 0.460 0.032 0. 460 4.0 

300 0.370 0. 013 0. 370 2.0 

400 0. 340 0.006 0. 340 1 .0  

600 0 . 290 0. 290 0. 5 

20- 150 20 4 . 70 2. 66 5 . 4  29. 5  

30 3 . 23 1 . 2 1  3 .45 20 . 5  

40 2.93 0 . 87 3.05 16. 5 

50 2.31 0.57 2.38 14.0 

75 1.50 0.28 1 .52 10 . 7  
100 1 . 1 5  0 . 11 1 . 15 5.5 
150 0 .80 0 . 0 14 0 .80 1.0 

Lower pole Potential Winding including external 

0.38 mfd. phase shifting capacitor. 
P.F. 

Angle 
Volt- Degrees 

Watts Vars Amperes Lead 

All ranges - 5 . 5  2 . 78 6. 15 2 6. 8  

CWC & CWP THERMAL RATINGS 

Pole Continuous 1 Sec 

Relay Range Winding Amperes Amperes 

ewe . 25-4 All 4 1 10 

ewe 2. 25-36 Upper 10 280 

Lower 12. 7 370 

CWP 20- 150 Upper 3 . 2  88 

75-600 Upper 6.4 185 

The potential coil circuit of the type CWP relay 

will stand 250 volts for 15 seconds. 
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TYPE ewe AND eWP R ELAYS-------------------------
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Fig. 73. Outline & Drilling P lan lor the Type CWC and CWP Relays In the Type FT 2 1  Case. 
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