
INSTALLATION • 

Westinghouse LL. 41-222.4A 

MAINTENANCE OPERATION • 

I N S T R U C T I O N S  
TYPE KP THREE PHASE VOLTAGE 

AND PHASE SEQUENCE RELAY 

CAUTION: B efore putting relays into serv ice, re­

mov e all blocking which may hav e  been inserted for 

the purpose of s e curing the parts during s hipment, 

make sur e  that all moving parts operate fre elY, in­

spect the contacts to see that they ar e clean and 

close properly, and operate the relay to che ck the 

setting s and electrical connections. 

APPLICATION 

The type KP re lay is a three phase hig h spe ed 

voltag e  and phase sequenc e relay. 

Th is relay can be used as e ither an underv oltag e 

or ov ervoltage fault detector. In addition, it can also 

be use d  to check phase sequ e nce of a thr e e  .P hase 

voltage. 

C ONSTRUCTION AND OPERATION 

The type KP relay consists of a hig h speed 

cylinder unit with an adjustable spring and an in­

dicating cont actor switch when re quired. 

Voltage Unit 

The voltag e  unit is a product induction cylinder 

typ e unit. 

Mechanically, the overcurrent u nit is composed 

ofthree basi c  components: a die-cast aluminum fram e 

and electromag net, a moving e lement assembly,  and 

a molded bridg e .  

The frame serv e s  as the mounting structure for 

the magnetic core. The Irag netic core which houses 

the lower pin bearing is .o ecured to the frame by a 

spring and snap ring .  The b e aring can be replaced, 

if nece ssary, without hav ing to remov e the magnetic 

core from the frame . 

The el ectromag net has two pairs of coils.  The 

coils of each p air are mounted diametrically opposite 

one another. In addition, there ar e two locating pins. 

The locating pi ns are used to accurately position the 

lower pin bearing , which is mounted on the frame, 

with respe ct to the upper pin bearing, which is 

SUPERSEDES LL. 41-222.4 
*Denotes change from superseded issue. 

threaded i nto the bridg e .  The electromagnet i s  

permanently se cured t o  the frame and cannot be 

s epar ated from the frame. 

The moving el ement assembly consists of a 

spiral spring, contact c arrying member, and an 

aluminum cylinder assembled to a molded hub which 

holds the shaft. The shaft ha s remov able top and 

bottom j e wel bearing s .  The shaft rides between the 

bottom pin bear ing and the upper pin bearing with the 

cylinder rot ating in an air g ap formed by the elec­

tromagnet and the mag netic core . 

The bridg e is secured to the electromag net and 

frame by two mounting scre ws. In addition to holding 

the upper pin bearing, the bridg e is used for mounting 

the adj ustable stationary contact housing . The 

stationary contact hous ing is  held in position by a 

spring type clamp. The spring adj uster is located o n  

the underside of the bridge and is attac he d t o  the 

mov ing contact arm by a spiral spring . The spring 

adj uster is also held in plac e by a spring typ e 

clamp . 

With the contact s closed, the ele ctrical conn e c­

tion is made throug h  the stationary contact housing 

clamp, to the mov i ng contact, through the spiral 

spring o ut to the spr ing adj uster clamp . 

The voltag e  at which the contacts e ither pickup 

or dropout can be v aried by me ans of moving the 

spring adjuster. 

Indicating Contactor Switch Unit (ICS) 

Th e indicating contactor switch is a small d- e 

operated clapp er type device. A mag netic armature, 

to which l eaf- spring mounted contacts are attached,  

is attracted to  the  mag netic core upon e nerg i zation 

of the switch. When the s witch close s, the mov i ng 

contacts bridg e two stationary contacts, completing 

the trip circuit. Also during this operation two fing ers 

on the armature deflect a spring located on t he front 

of the switch, which allows the operation indicator 

target to dr op. The targ et is re s et from the outside of 

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

the c ov er.  
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TYPE KP THREE PHASE VOLTAGE-----------------------­

AND PHASE SEQUENCE RELA Y 

Th e front spring, in a ddition to holding the target, 

prov ides rest raint for th e arnmture and thu s control s 

the pic ku p valu e of the switch . 

Contacts 

Th e mov ing contact assembly in th e KP volta ge 

unit has been factory adjust ed for low co ntact bou nc e 

performanc e a nd should not be disturbed. 

The set screw in each stat io nary co ntact h a s  

been shop a dju sted for optimu m  follo w a nd t h i s  ad­

a dju stment shoul d not be disturbed. 

CHARACTERI STICS 

The t ype KP relay can be adjust ed by means of 

the spring a djust er o n  th e c ylinder u nit fo r a ra nge 

of  pickup or dropout of 30 to 120 volt s three pha se.  

Factory calibrat ion is 7 0  volt s .  

Th e K P  Voltage R elay w ill al so respond to 

pha s e  to pha se voltage co ndit ions a s  well a s  three 

pha se voltage.  A co nv ersio n  curv e  bet ween both is  

sho wn in Fig.  4. 

Th e relay ha s inverse t iming; that i s, th e greater 

th e dec rease, o r  the gr eat er the increa se, in volta ge, 

the faster th e relay co ntact s will clo se. Typical 

t ime curves are sho wn in Figur e s  5 and 6.  

Trip Circuit 

Th e ma in co ntacts will saf el y  clo se 30 a mperes 

at 250 volt s d-e a nd the seal in co ntact s of  the in­

dicating contactor switch ( wh e n  suppl ied) will safely 

carry thi s  current long enou gh to trip a circu it 

br eaker .  The indicat ing co ntactor s witch ( wh e n  

suppl ied) has a pickup o f  a ppro xi mately 1 a mp ere. 

Its d-e resistanc e is 0. 1 oh ms.  

Energy Requirements 

2 

Burden at rated 120 Volts AC 

Pha se A to B; 

watt s - 1 .44 

vars . - 2.40 

Volt-amperes - 2.80 

power factor angle - 59° La g. 

Phase C to B 

watt s- 1.45 

vars. - 2.33 

volt-amperes - 2.75 

po wer factor a ngl e - 58° La g. 

Co ntinuous rating of th e KP relay is  132 vol t s  a-c. 

SETTINGS 

Th e KP Voltage R elay is factory calibrat ed 

a nd set for a dropout of 7Q volt s .  However, if a nother 

volta ge setting is required, the n  the follo wing pro­

c edu re shoul d b e  u s ed to recalibrat e th e relay: 

If th e relay is to be u sed as an u ndervolta ge 

relay, apply th e requ ired three pha se dropout volta ge 

and make th e follo wing a dju stment .  Move th e spring 

a dju st er mou nted just u nder the bridge of  the c yl inder 

unit u ntil th e mou nt ing contact ju st touch es th e right 

hand stationary co ntact . For a n  overvolta ge setting, 

use th e sa me proc edure exc ept that th e mov ing co n­

tact mu st ju st touch the l eft hand statio na ry contact. 

Th e maximu m  ra nge of a djustment is 30 to 120 

volt s, three pha se.  Looki ng at th e front v iew a nd 

fro m the top of th e KP relay, the 30 volt adjustment 

of th e spring will be to wards the full clock wi se 

po sition of adjustme nt .  Th e 120 volt calibrat io n  

po int will be to wards the full counter-clock wise po­

sition of  th e spring adju st er. 

Note: In order to a dju st th e spring, place a screw­

driver or similar tool into o ne of the notch es located 

o n  th e periph ery of th e spring a dju ster a nd rotate it . 

INSTALLATION 

Th e relays should be mou nt ed on switchboard 

panel s or their equ ival ent in a locat ion free fro m  

dirt, mo isture, exc essiv e  v ibrat ion, a n d  h eat . Mou nt 

the relay vertically by means of the four mounting 

hole s  o n  th e flange for semi- flu sh mou nting o r  by 

mea ns of the rear mou nting stud or studs for pro­

jection mou nt ing.  Either a mou nting stud or th e 

mou nt ing screws ma y be util ized for grounding the 

relay .  Th e el ectrical connections may be made 

directly to th e t erminal by mea ns o f  screws for 

st eel panel mou nt ing or th e t erminal studs furnish ed 

with th e relay for thick panel mou nting . Th e t erminal 

studs may be ea sily removed or insert ed by loc king 

t wo nut s on th e stu d a nd then turning the prope r  nut 

with a wrench . 

For detail ed FT ca se informatio n, ref er to 

I . L .  41-076. 

ADJUSTMENTS AND MAINTENANCE 

Th e proper a dju stment s  to insu re correct oper­

at io n  of thi s  relay have been made at the facto ry. 

Upo n  rec eipt of th e relay, no cu stomer adju stment s, 
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TYPE KP THREE PHASE VOLTAGE ----------------------=I.:..:. L:.:.. . ..:..41�-2:.:2.:.:2·=.:.4A 
AND PHASE SEQUENCE RELAY 

ot her t ha n  t hose covered under " Settings ," should 

be req uired. 

Acceptance Check 

Th e following check is re commended to insure 

that the KP Relay is in proper worki ng order: 

A. Voltag e U nit 

1 .  contact gap - the conta ct gap should b e  

approximately . 020". 

2. voltag e setting - a voltag e setting of 70 volt s 

was ma de at the factory This can b e  checked 

by apply ing 70 volt s three phase to  the relay 

a nd the mov i ng contact should b e  just floating 

or touching t he right- hand stationr.ry contact 

w ithin ± 3% of this value. Great er accuracy 

can b e  obtained by pre-heat ing t he relay at 

norma l line v oltag e for approx imat ely one 

hour. 

B. Indicat ing Conta ctor Sw itch (ICS) 

Close the ma in relay contact s a nd pa ss sufficient 

d-e current through t he trip circuit to close the con­

tacts of the I CS. This val ue of current s hould b e  

betw een 1 a nd 1.2 a mperes . The indicat or targ et 

should drop freely. 

The conta ct gap should b e  a pprox imat ely 5/64" 

b etw een the bridg ing mov ing c ontact a nd the adjust­

abl e  stat iona ry contact s. The bridg ing mov ing con­

ta ct s should touch b oth stat iona ry conta ct s  simul­

tan eously. 

Routine Maintenance 

All relays should be inspect ed periodically 

and t he operation should b e  check ed at least once 

ev ery y ear or at such ot her tim e  i nterva ls a s  may 

b e  dictat ed by experience to b e  suitab l e  to the par­

ticular applicat ion. 

All contact s  should b e  periodically clea ned. A 

conta ct b urnisher Sit 1 82A836HO 1 l s  recomm ended for 

t his p urpose. The use of abra sive mat eria l for clea n­

ing contact s is not recommended because of the 

danger of emb edding small  particles in the fac e  of 

the soft silv er and t hus imparing the c onta ct .  

Calibrat;on 

U se the follow ing procedure for calibrating the 

relay if the relay has b e en tak en apart for repa irs or 

the adjustment s have b een di sturb ed .  This procedure 

should not be used unless it is appa rent that the 

relay is  not in prop er working order. ( See "Accept­

ance Check"). 

A. V oltag e U nit 

L The upper pin b eari ng should b e  screwed 

dow n unt il t here is  approximat ely . 02 5  clear­

ance b etw e en it a nd t he top of the s haft 

b earing. The upper pin b earing should t hen b e  

se curely lock ed in position w it h  the lock nut . 

The low er b earing position is fixed a nd ca n­

not b e  a djust ed.  

2 .  The contact ga p adjustment for the under­

v oltage unit is made with the mov ing contact 

in the reset position, i . e . , against the right 

side of the molded bridg e .  Advance the rig ht 

ha nd stationary contact until it just touches 

the moving contact . Then adva nce t he sta­

tionary conta ct lJt turn. Now screw in t he l eft 

hand stat ionary contact unt il it j ust touches 

the moving conta ct. Then back off t he l eft 

ha nd stationary contact one turn for a gap of 

app roximat ely 1 . 020". The clamp hold ing 

the stationary conta ct housing need not b e  

loosened for the a djustment sinc e the clamp 

utilizes a spring -type act ion in holding t he 

stat ionary contact in position. 

3. For great er accuracy pre-heat the relay by 

applying rat ed voltag e for approximat ely one 

hour prior to setting t he sensitivity . 

The sensitiv ity adjustment is made by vary­

ing the tension of the spiral spring atta ched 

to the mov ing element a ssemb ly .  The spring 

is adjusted by placing a screw driv er or similar 

tool into one of the notches located on the 

the periphery of t he spr ing adjuster and 

rotating it . The spring adj ust er is locate d on 

the underside of t he bridg e a nd is held in 

pla ce by a spring type clamp that does not 

hav e to b e  loo sened prior to making t he 

nece ssa ry adjustment s. 

Apply the desired dropout voltag e to t he re­

lay a nd adj ust the spiral spring as noted 

abov e  until the mov ing contact just floats or  

mak e s  w it h  t he right hand stationary conta ct . 

B. I ndicat ing Conta ctor Swit ch (ICS) 

Adjust the contact gap for approximat ely 5/ 64" 

(-1/64"' +0). 
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TYPE KP THREE PHASE VOLTAGE----------------------­

AND PHASE SEQUENCE RELAY 

Clo s e  the mai n relay cont acts and check to see 

that the relay pi ck s up and t he t arg et drops between 

1 and 1. 2 amperes d-e .  

T o  increase t h e  pi ck up current remov e  t h e  molded 

cover  and bend the spri ng s  o ut or away from the 

cover.  To decrease the pick up c urrent bend t he 

spri ngs i n  toward the cov er. 

RENEWAL PARTS 

Repair work c an be done m o st sati sfact orily 

at t he fact ory. H owev er, i nt erchang eabl e part s c an 

be furni shed to the c ustomers who ar e eq ui pp e d  for 

doi ng r epair work . When or dering par t s ,  alway s  give 

the complet e  nameplate data. 

Fig. 1. P h otograph- Type KP Re lay without case. 
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TYPE KP THREE PHASE VOLTAGE 

AND PHASE SEQUENCE RELAY 

r-____ _::INTE=RN=AL S:::C :_:HE;::M:=_ AT:.:_IC::.._ ___ � 

HIGH 
VOLTAGE 

LOW 
VOLTAGE 

INDICATING 
CONTACTOA 
SWITCH 

PHASE A PHASE B PHASE C 

VOLTAGE 
UNIT 

RED HANDLE 
TEST SWITCH 

TERMINAL 

862A6561 
Fig. 2. Internal Schematic - Type KP Vo ltage Re lay wi th  

an  ICS in  the Lo w Vo ltage ci rcui t  i n  the  type FT2 1  
case. 

100 

w ., 110 oO( ,_ -' 0 > 
-' 
! 
I 
� 
.. ! 
w "' <( ,_ -' 0 > 
• ... 
,_ z j oO( > 5 0 
w 

fH!DioiQIOt-. VO!.l:IIGiJIII"Of'NORMALVOLTAGE. 

HIGH 
VOLTAGE' 

LOW 
VOLTAGE 

INTERNAL SCHEMATIC 

PHASE A PHASE B 

I.L. 41-222.4A 
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862A967 
Fi g. 3. Internal Schemati c - T ype KP Vo ltage Relay i n  the 

type FT2 1  case. 

CURVE 

538136 
Fi g. 4 .  Co nversi o n  curve fo r three phase vs. phase to phase vo ltages fo r the type KP Vo ltage R e lay. 
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TYPE KP THREE PHASE VOL TAGE 

AND PHASE SEQUENCE RELAY 
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TYPE KP THREE PH ASE VOLTAGE 

AND PHASE SEQUENCE RELAY 

PHASE ROTATION 1, 2i 3 

2--r--�------------r-----��-------------
3--i--�4r----------+-------r-------�-----

POS. 
OR 
NEG. 

52 

47 47 
7 8 

47-1 

DEVICE NUMBER CHART 

NEG. 
OR 

POS. 

47 - REVERSE PHASE RELAY, TYPE KP 

11-7-ll-47-2 - PHASE 1, 2 & 3 COILS RESPECTIVELY 
47-3 -

52- POWER CIRCUIT BREAKER 
TC- BREAKER TRIP COIL 

a - BREAKER AUXILIARY CONTACT 
L- INDICATING LAMP 

I.L. 41-222.4A 

D. C. TRIP SUS 

878A250 
* Fi g. 7. External schemati c  di agram fa r the type KP Vo ltage Relay i n  the type F T2 7  case. 
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TYPE KP THREE PHASE VOLTAGE 

AND PHASE SEQUENCE RELAY 

l --
i- t--J -- 'I ,, 11 l1 

.!. 1-- 11 11 
I& :I 11 

3 I I 'I 

PAM�Le�TIOM _/ / 
SEMI FWSH MTG.� 
PIICWEC:T I 011 MTG • 

• I SI0-32 SClEW 

TocmtED 
LOCDASHER 

�� PAIIEL 

SPACEIS FOit THIN fAIIELS 

!.. -18 SClEW 
II (FOtt THICK �AIIEL USE 
6 Te -18 miD) 

.190-32 SCREW 

TERNIMAL AND 
MOUIITIMG DETAILS 

3 '"i" DIA.I 0 ltOUS 
Ott CUT OUT 

PAMEL DR ILL IIIG 011 CUTOUT FOit 
PROJECT fOil Nr8. 

(FRDMT V IEW) 

57-D-7901 
Fig. 8. Outline and dri lling p lan fo r the T ype KP Vo ltage Re lay in the type FT2 1  case. 

WESTINGHOUSE ELECTRIC CORPORATION 
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Westinghouse J.L. 41-222.4 

INSTALLATION • OPERATION • MAINTENANCE 

I N S T R U C T I O N S  
TYPE KP THREE PHASE VOLTAGE 

AND PHASE SEQUENCE RELAY 

CAUTION: Before putt ing re lays i nto service, re­

move all blocking whic h may have bee n inserted for 

t he purpo se of securing t he part s during s hipment, 

make sure that all moving part s  operate freely, in­

spect the co nt acts to see that t hey are clean and 

clo se pro perly, and operate t he relay to c heck t he 

sett ings and electrical connections.  

A P PLI CATION 

The typ� KP re lay is a three phase hig h speed 

voltage and phase sequence re lay. 

This rel ay can be u sed as e it her an undervoltage 

or overvoltage fau lt detector. In addit ion, it c an also 

be u se d  to check phase se quence of a three p hase 

voltage. 

CONSTRUCTION AND O PERATION 

The type KP re lay consist s  of a high  speed 

cylinder u nit wit h  an adju stab le spring and an in­

dicat ing co nt actor switch whe n  re qu ired.  

Voltage Unit 

The voltage u nit i s  a pro duct inductio n  cylinder 

type unit .  

Mechanical ly, t he overcurrent u nit is co mpo se d 

o f  three b asic compone nts: a die-c ast alu minum frame 

and e lectroma g net, a moving e le me nt assembly, and 

a mo lded b ridge . 

The frame serve s as the mou nting structu re for 

the magnet ic core .  The mag netic core whic h hou se s 

t he lo wer pin bearing is secured to the frame by a 

spring and snap ring . The bearing c an be re placed, 

if nece ssary, wit hout hav ing to re move the magnetic 

core fro m t he frame . 

The e lectro m ag net has t wo pairs o f  coils.  The 

coils o f  e ac h  p air are mou nte d diametric ally oppo site 

one another. In additio n, t he re are two loc at ing pins. 

The loc at ing pins are u se d  to accur atel y  po sition the 

lo wer pin bearing, which is mounte d  o n  t he frame, 

with re spect to t he upper pin bearing, which is  

NEW INFORMATION 

thre ade d  i nto t he b ridge . The electro magnet i s  

permanently secured to t he frame and cannot be 

separated fro m the frame . 

The mov ing e lement assemb ly co nsist s  of a 

spiral s pring, co nt act c arrying me mber, and an 

alu minum cylinde r assemb le d  to a mo lded hub which 

ho lds t he shaft .  The shaft ha s re mov able top and 

bottom je we l  bearing s .  The shaft ride s between t he 

bottom pin bearing and t he upper pin bearing wit h the 

c ylinde r rotating in an air g ap formed b y  t he elec­

t romagnet and t he mag net ic core .  

The bridge is  secure d t o  t he e lectro mag net and 

frame by t wo mou nt ing scre ws. In addition to holding 

t he upper pin be aring, the bridge is u sed for mou nt ing 

t he adju st ab le stationary cont act hou sing . The 

stationary co ntact hou s ing is  held in po sit io n  by a 

spring type clamp. The spring adju ster is loc ate d o n  

t he u nderside o f  the bridge and i s  att ac he d  to the 

mov ing co ntact arm by a spiral sprin g .  The spring 

adjuster is  also hel d  in place by a spring t ype 

clamp . 

W it h  t he co ntact s c lo se d, t he e lectric al connec­

t io n  i s  made t hrou g h  t he stat ionary co nt act hou sing 

c lamp, to t he movi ng co ntact, throu gh t he spiral 

spring out to t he spring adju ster clamp . 

The voltage at whic h  t he cont act s e ither pickup 

or dro pout c an be v aried by me ans of moving the 

spring adju ster. 

lnd icating Contoctor Switch Unit (ICS) 

The indicating cont actor switc h is a small d-e 

o perated c lappe r type dev ice . A magnetic armature, 

to which leaf-spring mou nted co nt act s are att ac he d, 

is att racted to t he magnetic core u po n  e nerg izatio n 

of t he switch .  When the switc h c lo se s, t he moving 

cont act s bridge t wo stationary contact s, co mpleti ng 

t he trip c ircuit . Al so during t hi s  ope rat io n  t wo fingers 

on t he armature deflect a spring loc ate d on t he fro nt 

o f  t he switch, which allo ws the operat io n indic ator 

t arget to drop. The target is  re set from the outside of 

t he case b y  a pus h  ro d located at t he bottom o f  

t he cover. 
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TYPE KP THREE PHASE VOLTAGE-----------------------­

AND PHASE SEQUENCE RELA Y 

The front spring, in addit ion to holding the t ar get , 

prov ides restraint for the ann atur e and thu s co ntrol s 

the pic ku p  v alu e of the switch . 

Contacts 

The mov ing co nt act assembly in the KP voltage 

u nit h as b ee n  factory adjust ed for low cont act bounce 

performance and should not be disturb ed. 

The set scr ew i n  each st at io nary co ntact h as 

b ee n  shop adju ste d  for optimu m follo w and thi s  ad­

adju stment should not b e  disturbed. 

CHARACTER! STICS 

The type KP r elay c an b e  adju st ed by me ans of 

the spring adjust er o n  th e c ylinder u nit for a range 

of pickup or dropout of 3 0  to 120 volt s thre e  ph ase. 

F actory calibrat ion is 7 0  volt s.  

Th e KP Volt age Relay w ill al so respond to 

phase to phase volt age co nditions as well as three 

phase volt age. A conv er sion curv e b et ween both is  

sho wn in Fig.  4 .  

Th e r el ay h a s  inver se t iming; that i s ,  th e gr eater 

th e decrease, or the great er the incr ease, i n  voltage, 

the fast er th e rel ay co ntact s will clo se. Typical 

t ime curves ar e sho wn in Figur e s  5 and 6. 

Trip Circuit 

Th e main co nt acts will saf ely clo se 30 amper es 

at 2 5 0  volt s d-e and the s eal in co nt act s of  the in­

dic ating contactor switch ( wh e n  suppl ied) will s af el y  

c arry this curr e nt long enou gh to trip a c ircu it 

b reaker.  The indic at ing co nt actor switch ( wh e n  

suppl ied) h a s  a pickup o f  approximat elY 1 ampere. 

It s d-e resist anc e i s  0.  1 oh ms.  

Energy Requirements 

2 

Bur den at r ated 12 0 Volts AC 

Phase A to B; 

watt s - 1 . 4 4  

v ar s . - 2 . 40 

Volt-amper es - 2 . 80 

po wer f actor angle - 59o Lag. 

Phase C to B 

watt s - 1 . 4 5  

v ar s. - 2 .33 

volt-amper e s  - 2 .  7 5  

po wer f actor angl e  - 5 8° Lag.  

Co ntinuou s rating of th e KP r el ay is  132 volt s a-c . 

SETTINGS 

Th e KP Voltage R el ay is factory c al ibr at ed 

and set for a dropout of 70 volt s .  However, if anoth er 

voltage setting is  requ ired, the n  th e follo wing pro­

c edure should b e  u s ed to r ec alibrate th e r el ay: 

If th e r elay i s  to b e  u sed as an u ndervoltage 

relay, apply th e r e qu ired thr ee ph ase dropout voltage 

and make th e following adju stment .  Move th e spring 

adju st er mou nted just u nder the bridge of the c yl inder 

unit u nt il th e mou nt ing cont act ju st touch es the right 

hand stationary co ntact . For an overvoltage setting, 

use th e same proc edure exc ept th at th e mov in g  co n­

t act mu st ju st touch the left h and stat io nary contact . 

Th e maximu m  r ange of adjustment is 30 to 120 

volt s, three phase.  Looking at th e front v ie w  and 

fro m th e top of th e KP r elay, the 3 0  volt adju stment 

of th e spring will b e  to wards the full clockwise 

po sition of adju stment .  Th e 120 volt c al ibr atio n 

point will b e  to war ds the full cou nter-clockwise po­

sition of the spring adju ster . 

Note: I n  or der to adju st the spr ing, place a scr ew­

driver or similar tool i nto o ne of the notche s  located 

on th e periph e ry of th e spr ing adju st er and rot at e  it . 

INSTALLATION 

Th e rel ays should b e  mou nt ed on switchbo ard 

panel s  or th eir e qu iv al ent in a loc at io n  fr ee fro m 

dirt , moisture, exc essive vibr at io n, and h e at. Mou nt 

the relay v ertically by means of the four mou nting 

holes o n  th e f lange for s emi-flu sh mou nti ng or by 

means of th e rear mou nting stu d  or stu ds for pro­

jection mou nt ing.  Either a mou nt ing stu d  or the 

mou nt ing screws may b e  utilized for grou nding the 

relay .  Th e electr ical connections may b e  made 

dir ectly to th e t erminal b y  means of scr ew s  for 

st eel panel mou nt ing or th e t erminal studs furnished 

with th e r el ay for thic k  panel mou nting .  The t erminal 

studs may be easily r emoved or inserted b y  locking 

t wo nut s on the stu d and then tur ning the proper nut 

with a wre nch . 

For det ailed FT c ase i nformation, r ef er to 

I . L .  4 1-0 76.  

ADJUSTMENTS AND MAINTENANCE 

The proper adju stment s  to insur e corr ect oper­

at io n of thi s  relay h av e  b een made at the f actory. 

Upo n rec eipt of th e relay, no cu stomer adju stment s ,  
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TYPE KP THREE PH ASE VOLTAGE ----------------------•::..:·L=·-4.;_1-...:2=.:22�.4 
AND PHASE SEQUENCE RELAY 

ot her t han tho s e  cov ered under "Settings," should 

be required. 

Acceptance Check 

The following check is re commended to insure 

th at the KP Relay is in proper working order: 

A .  Volt age Unit 

1 .  contact gap - t he contact gap should b e  

approximately .020" . 

2 .  volt age sett ing - a voltage setting of 70 volt s  

was made at the factory This can be c hecked 

by applying 70 volt s  three phase t o  the rel ay 

and the mov ing contact sho ul d  be just flo at ing 

or touching the right- hand stationary cont act 

within ± 3% of this v alue.  Great er accuracy 

can be obtained by pre-heat ing t he relay at 

normal line v oltage for approximat ely one 

hour. 

B. Indicat ing C ontactor Swit ch ( ICS) 

Close th e main relay cont act s and pass sufficient 

d- e current through t he trip circuit t o  close the con­

t acts of t he ICS . T hi s  value of current should be 

between 1 and 1.  2 ampere s .  The indicator t arget 

should drop freely. 

The contact gap should be approximat ely 5/64" 

between the bridging mov ing cont act and th e adjust­

abl e  st ationary cont act s .  T he bridging mov ing con­

t act s  sho uld touch bot h  st at ionary contact s  simul­

t an eousl y. 

R outine Maintenanc:.: 

All relays should be inspecte d periodic ally 

and t he o peratio n should be check8 d at l east o nce 

ev ery year or at such ot her t ime interv al s as may 

be dictat ed by experiP nc e to be suit able to t he par­

ticular applicat ion.  

All  c ont act s should b e  periodically cl eaned. A 

cont a ct burnisher Sit 182 A8 36HO 1 l s  recommended for 

this purpose . The use of abrasive mat erial for clean­

ing cont act s is not recommended bec ause of the 

danger of  embedding small part icles in the face of  

t he soft silv er and thus imparing the c ont act .  

Calibration 

Use the following procedure for calibrat ing the 

relay if the relay has been t aken apart for repairs or 

th e adjust ment s  h ave been disturbed . This procedure 

should not be used unless it is apparent that th e 

relay is not in proper working order. (See "Accept­

ance C he ck").  

A.  Volt age Unit 

1. The upper pin bearing should be screwed 

down unt il t here is  approximat ely . 025 clear­

anc e bet we en it and the top of the s haft 

bearing. The upper pin bearing should t hen be 

securely locked in posit ion wit h  th e lock nut . 

The lower bearing posit ion is fixed and can­

not be adjust ed. 

2 .  T he cont act gap adj ustment for the under­

v olt age unit is made wit h  th e moving cont act 

in the reset po sit ion, i . e ., against the right 

side of the molded br idge. Adv ance the right 

hand st ationary cont act unt il it just touches 

the moving cont act . Then adv ance t he st a­

tionary contact Y,. t urn. Now screw in t he l eft 

hand st at ionary contact unt il it j ust t ouch e s  

the moving cont act. T he n  back off t he l eft 

hand stat ionary cont act one t urn for a gap of 

approximat ely 1 .020" . Th e clamp h olding 

t he st at ionary contact housing need not be 

loosened for the adj ust ment sinc e the clamp 

utilizes a spring-type act ion in holding t he 

st ationary cont act in position. 

3. F or great er accuracy pre- heat the re lay by 

applying rated volt age for approximately one 

hour prior to setting t he sensitivity. 

The s ensitivity adj ust ment is made by v ary­

ing the t e nsion of the spiral spring attach ed 

to the mov ing element assembly. The spring 

is adjust ed by pl acing a s crewdriv er or similar 

tool int o  one of t he notches located on the 

the periph ery of  t he spring adjuster and 

rot at ing it . The spring adjuster is locate d on 

the underside of th e bridge and is h eld in 

place by a spring type clamp that doe s  not 

h av e  to be loo sened prior t o  making th e 

necessary adjust ment s .  

Apply the desired dropout volt age to t h e  re­

lay and adj ust the spiral spring as noted 

abov e unt il the moving cont act just float s  or  

makes with the right h and stat ionary cont act . 

B. Indicating Contact or Switch (ICS) 

Adj ust the cont act gap for approximat ely 5/ 64" 

( - 1/64"' +0) . 
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TYPE KP THREE PHASE VOLTAGE ----------------------­

AND PHASE S EQUENCE RELAY 

C lo s e  the main relay cont acts an d c heck to s e e  

that the rel ay picks u p  and t he t arget drop s b etween 

1 and 1. 2 amperes d- e .  

T o  increase the picku p current remove t h e  mol ded 

c over an d ben d  t he springs out or away from the 

c over.  T o  decrease the pickup current bend t he 

springs in toward the c over. 

RENEWAL PARTS 

R epair work c an be done m o st sat isfact orily 

at t he fact ory. H owev er, int erc hangeabl e part s  c an 

be furnished t o  the customers who are equ ipped f or 

doing rep air work. When ordering parts, always give 

the c omplet e  nameplate data. 

Fig. 1 .  Photograph- Type KP Re lay without case. 
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TYPE KP THREE PHASE VOLTAGE 

AND PHASE SEQUENCE REL AY 

HIGH 
VOLTAGE 

LOW 
VOLTAGE 

INTERNAL �tHEMATIC 

PHASE A PHAS£ 8 PHASE C 

VOLTAGE 
UNil 

REO HANDLE 
TEST SWITCH 

TERMINAL 

862A6561 
Fi g. 2 .  I nter nal Schemati c - Type KP Vo lt age Relay wit h 

an ICS i n  t he Lo w Vo lt age ci rcuit i n  t he t ype FT2 1  
case . 

100 

w C> 110 < ... 
..J 0 > 80 ..J 
� 
I Je 
� jl. 
! 110 
w C> < ... 50 ..J 0 > 
• ... 40 ... z 
� < > 5 0 w 

ft!&VQiO f - I VOL TAGUIII,. 01' NORMAL VOLTAGE. 

HIGH 
VOLTAGE 

LOW 
VOLTAGE 

INT£RNAL SCHEMATIC 

PHASE A PHASE B 

I.L. 41-222.4 

PHASE C 

862A967. 
Fig. 3. I nt er na l  Schemati c - T ype KP Vo lt age Relay i n  t he  

typ e  FT2 1  case. 

538136 
Fi g. 4 .  Co nversio n cur ve for t hr ee phase vs. phase to phase vo lt ages for the t ype KP Vo lt age R e lay. 
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TYPE KP THREE PHASE VOLTAGE 

AND PHASE SEQUENCE RELAY 
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TERM INAL AND 
MOUMTIMG DETAILS 
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PAIIE1.. DR I LL I MG OJ CUTM FOil 
PROJECTfOII MTI. 
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57-D-7901 
Fig. 8. Outline ancl drilling p lan for the T ype KP Voltage R elay in the type F T21 case. 

WESTIN GHOUSE ELECTRIC CORPORATION 
RELAY-I N STRU M E N T  DIVISION N EWAR K ,  N. J. 
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Westinghouse I.L. 41-222.2G 

INSTALLATION • OPERATION • MAINTENANCE 

I N S T R U C T I O N S  
TYPE CP REVERSE PHASE RELAY 

CAU T ION Before putting relays into servic e ,  remove 

all blocking which may have been inserted for the 

purpos e 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 proper­

ly, and operate the relay to check the s ettings and 

electric al connections. 

A P PLI CATION 

The type CP relay is a three phase induction 

disc type relay that operates upon phase reversal to 

disconnect a motor from a c ircuit. The relay may not 

operate for an open phase on the motor unless the 

motor is so heavily loaded that normal voltage cannot 

be m aintained on all phases. Normally, the relay 

will operate as soon as the machine is stopped and 

prevent it fro m being started again if one phase 

wire is open. 

This relay may also be applied to c lose its con­

tacts on either three phase overvoltage or three 

phase undervoltage conditions on a system. For 

example, one relay is used to initiate source breaker 

trip and another telay is used to supervise alternate 

source breaker closing on automatic bus transfer 

scheme s. 

The CVQ relay performs a similar function for 

motor protection - supervision of supply breaker 

closing, low-voltage, and single-phasing protection. 

The CVQ is a more sophisticated relay, providing 

more sensitive single-phasing protection than does 

the CP relay; that is, the CVQ will detect single­

phasing of a predominately motor load , where the 

motors are lightly loaded. 

CONSTRUCTION AND O PERATION 

The type CP relay consists of a three phase 

voltage unit, an indicatin g contactor switch when 

supplied , and an indicatin g voltage switch when sup­

plied. The principal component parts of the relay and 

their location are shown in figure 1. 

A. Vo ltage Uni t  (CP) 

The electromagnet is an "E" type laminated 

structure with a coil mounted on each leg. A wye 

connection is formed by connecting one lead of 

each coil together. The other lead of the coils are 

SUP E RSEDES I .L. 41 -222.2F, dated Jan. 1 975 
ODenotes change from superseded issue. 

conn ected to separate phases of a three phase 

system . 

When the coil s are energized with a three phase 

voltage, a flux is induced in each leg of the 

electromagnet. The se fluxes are out-of-phase 

with respect to each other since they are induc ed 

by out-of-phase voltages. The path of the three 

fluxes is across an air gap in which a disc is lo­

cated. Th� out-of-phase fluxes cause a torque to be 

produc ed on the disc which moves to a position in 

its travel that corresponds to the three phase voltage 

applied to the electromagnet. The disc will remain 

in this position until the applied three phase voltage 

is changed, at which time , the disc will move to a 

new position that corresponds to the new voltage. 

The out-of-phase fluxes are such that a positive 

sequence voltage tends to close the high voltage 

contact while a ne gative s e quence voltage tends to 

close the low voltage contact. A reversed phase 

(which means ne gative sequence phase rotation) will 

cause the relay's low voltage contact to close. This 

contact will also close on unbalance voltages that 

c ontain a negative s e quenc e c omponent sufficient 

to red uc e  the relay torque to its low voltage trip 

point . 

B. I ndi c ati ng Co ntactor  Swi tch (I C S) 

The indicating contactor switch is a small d-e 

operated clapp er type devic e. A magnetic arm ature ,  

t o  which le af-spring m ounte d  contacts ar e  attached, 

is attracted to the m agnetic core upon energization 

of the switch.  When the switch closes, th e moving 

con tacts bridge two stationary contacts, c ompleting 

the trip circuit. Also , during this operation two 

fingers on the arm ature deflect a spring located on 

All possible contingencies which may arise during 
installation, operation, or maintenance, and all 
details and variations of this equipment do not 
purport to be covered by these instructions. If 
further information is desired by purchaser re­
garding his particular installation, operation or 
maintenance of his equipment, the local West­
inghouse Electric Corporation representative 
should be contacted. 
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TYPE CP RELAY 

SCALE 
PLATE 

LOW VOLTAGE 
POINTER -._.....��.... 
CONTACT 

MOVING 
CONTACT 

Fig. 1, Type CP Relay Without Case. 

LOW VOLTA.JE 

NOTE: CONTACT IS I• THE LEFT HAND 
POSIT ION WHEN TnE VOLTA liE IS 
LOW OR THE PHASE REVERSED. 
(FRONT IIEW) 

ICS 
u PrtASE A 

RIGHT LEo COIL 

PrtASE d 
CENTER POLE COIL 

PHASE C 
LEFT LEo COIL 

�-++-KED HANDLE 

r--�-TEST SWITCri 

TERMINAL 

IDGHVOLTAGE 

l84A202 

Fig, 2, Internal Sc hematic of the Type CP Relay with independent contacts in the Type FT17 case. 
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TYPECP RELAY ___________________________________________________________ I. _L . _4_1_·2_2 _2_. 2�G 

INTERNAL SCHEiilATIC 

IIIGTE: COITACT lS Ill T16E U:FT KAIID POSITIOII WKEM 
TillE VOLTAUE 1$ LOW 01 TNE PIIIASE IEVEISEO. 
(FIOIIT VIEW) 

PKASE A 
RIGIIT LEilCOIL 

PliASi 8 
CEIITEI POLE COIL 

PKASE C 
LEFT LEG COIL 

ll£0 MAMDLE 
TEST SWITCH 

Fig. 3. I nternal Sch emati c  o f  th e Type CP Relay i n  th e 

Type FT1 1  Cas e. 

the front of the switch, which allows the operation 

indicator target to drop. The target is reset from the 

outsicte of the case by a push rod located at the bot­

tom of the case. 

The front spring, in addition to holding the target, 

provides restraint for the armature and thus controls 

the pickup value of the switch. 

An AC indicating contact switch (ACS) is used 
1rhere the rl'lay contacts connect to an AC trip or 
control circuit. 
C. I n di c a tin g V o l ta g e  S wit c h  ( I V S )  

The incticating voltage switch has the same con­

struction as the indicat ing contactor switch. 

CH ARACTERI STI CS 

The type CP relay has adjustable high and low 
voltage contacts which can be set around the peri­
phery of a scale. The range of adjustment of the 

contacts are as follows: 

120 volt relay .. . . . . . . . . . . . . . . . . 70 to 120 volts 

240 volt relay . . . . . . . . . . . . . . .. . 140 to 240 volts 

480 volt relay . . . . .. . . . . . . . ... . 280 to 480 volts 

208 volt relay . . . . . . . . . . . . ... . . 120 to 220 volts 

If either of the adjustable contacts are set for a 

value of voltage within these ranges, the relay will 

just close its contacts when the balanced three 

p hase line to line voltages equal this value. For 

such a condition, the relay is operating at its min­

imum trip point, and the operating times on repeated 

operations are not repetitive within close tolerances. 

However, voltages greater than the overvoltage set­

ting or less than the undervoltage setting, result in 

relay timing operations which are consistent for 

repeated trials. 

LOW VOLTAiiE 

IIWICATIII6 
CDIIITACTOI S.ITCtl 

INTERNAL SCHEMATIC 

FRONT VIEW 
IIOTE: COMTACT IS 1111 TNE LEFT KAMU P'OSITIOlt ._111[1 

TKE VOUAQE IS LOW Olt TKE NASE IEYEISU. 
(FIOIT VIEW) 

P'KASE A 
lllllltT LEW COIL 

PHASE I 
CUTER POLE COIL 

Fig. 4. I nternal Sch ematic o f  th e Type CP Relay wi th 

I ndi cati ng Co ntactor Swi tch i n  th e Lo w Vo ltage 

Ci rcui t  i n  th e Type F T 1 1  Case. 

The relay has inverse timing; that is, the greater 

the increase in voltage the faster the relay con­

tacts will close. Typical time curves for various 

contact settings are shown in figures 6 and 7.  

T rip C i r c uit 

The main contacts will safely close 30 amperes 

at 250 volts d-e and the seal-in contacts o: the indi­

cating contactor switch (when supplied) will safely 

carry this current long enough to trip a circuit breaker. 

The indicating contactor switch (when supp lied) 

has two taps that provide a pickup setting of 0. 2 

or 2 amperes. To change tap s requires connecting 

the lead located in front of the tap block to the 

desired setting by means of a screw connection. 

T rip C i r c u i t  C o n st a n t  

Indicating contactor switch (ICS) (When Supp lied). 

0. 2 ampere tap 

2.0 ampere tap 

6.5 ohms d-e resistance 

0.15 ohms d-e resistance 

I n d ic a t i ng v·o l t age S w i t c h  (IV S )  (W h e n  Sup p l i e d )  

The indicating voltage switch (IVS) has a series 

resistor. The IVS will operate when 80% d.c. rated 

voltage is applied to the IVS circuitry. 

0 I N S TALLAT 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 

relay vertically by means of the rear mounting stud or 

studs for the type FT projection case or by means of 

the four mounting holes on the flange for the semi­

flush type FT case. Either the stud or the mounting 

screws may be utilized for grounding the relay. Ex-
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TYP E CP RELAY ______________________________________________________ __ 

lOW YCI.TliE 

NIQM YOLTlif 

IIIOICATIIG 
COUACTOR SWITCI 

INTERNAL sotOIATJC 

MOTE: COITiCT IS II TKE UFT KAIIO POSH ION WKEll 
Ttl( VOLTAGE IS L.l* 01 TI:IE P'MASE REWERSEO. 
(FIOIT VIEW) 

Fig. 5. I nterna l S chemotic of the Type CP Relay with 

Indicating Contactor Switch in the High Voltage 
Circuit in the Type F T l l Case. 

ternal toothed washers are pr ovided for use in the 

locations shown on the outline and drilling plan to 

facilitate making a good e lectrical c onnection be­

twe en the re lay case, its mounting screws or studs, 

and the relay pane l. Ground wires are affixed to the 

mounting screws or studs as required for poorly 

grounded or insulating pane ls. Other ele ctrical c on­

nections may be made directly to the terminals by 

means of screws for steel panel mounting or to the 

terminal s tud furnis hed with the relay for thick panel 

mounting. The terminal stud may be easily remov ed 

or inserted by locking two nuts on the stud and then 

turning the pr oper nut with a wrench. 

F or det ai l  information on the F T  case r e fer to 

I.L. 41-076. 

S E T T I N G S 

There are two independent relay adjustments. 
These are the high and low voltage contact settings 

as described under "Characteristics".  These set­

tings determine the balanced three phase line-to-line 

voltage at which the relay c ontacts trip. The relay 

timing is not an independent adj ustment, since it is 

fixed by the contact settings chosen. Typical time 

curves for various contact settings are given in 

Figs. 6 and 7 .  

F or motor protection set t he low-v oltage contact 

at the minimum permi ssibl e oper ating voltage. ( This 

contact may also cl ose when the motor is operated 

singl e- phased, prov ided the open phase voltage is 

not held too close to normal by the motor. A motor 

operating near full load or a motor connected in p ar­

allel with substanti al static load will not be able to 

maintain near nor mal open-phase voltag e . )  Wher e  the 

4 

high voltage contact sup ervises supply breaker 

cl osing, it must be set lower than nor mal voltage.  

For exampl e, set the high-v oltage contact at  90% and 

the low-v oltage contact at 80% of rated voltage. T he 

high and low voltag€ contacts must be sufficie ntly 

separ ated to allow for a minimum contact gap of about 

0 .020 inche s .  T his corresponds to a voltage setting 

separ ation of about 7%. 

In d i c at i ng Conta cto r  Sw i tc h  ( I C S) (W hen Supp l i ed)  

No setting i s  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. When the relay energizes 

a 125 volt or 250 volt d.c.  type WL relay switch, or 

equivalent, use the 0.2 ampere t ap .  For 48 volt d.c. 

applications set ICS in 2 ampere tap and use 

S�t304C209G0 1 type WL relay or equivalent. 

Indicating, Voltage Switch (IVS} (When Supplied} 

No setting is required on the IVS unit except for 

th e selection of the required voltage tap on the tapped 

resistor. 

A D J U 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 oper­

ation of this relay have been made at the factory. 

Upon receipt of the rel ay ,  no adjustments, other 

than those covered und er "Settings " ,  should be 

required. 
A c c eptance C h e ck 

The following check is recommended to insure 

that the relay is in proper working order: 

A. CP Unit 

1 .  Contacts - Set the left-hand adjustable contact 

in the center of the scale and adj ust the voltage 

until the moving contact just makes. Set the left­

hand contact back out of the way and bring the 

right-hand contact up until the contacts just 

make. The pointer should be within ± 1/32 " of 

where the left-hand pointer was. 

2. Minimum Trip Voltages - Check the scale mark­

ing s by setting either of the two contacts at a 

value marked on the scale, then alternately apply 

this voltage plus 3% and minus 3%. Contacts 

should make and break. 

Check all of the scale markings in a similar 

manner. 

3.  Time Curve - The- time curve can be checked by 

the use of the circuits of Figs. 8 and 9 .  

B .  Indicating Contactor SWitch (ICS) 

Close the main relay co ntacts and pass sufficient 
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VOLTAGE IN PERCENT OF 
HIGH VOLTAGE CONTACT SETTING 

Curve 471072 
Fi g. 6. T ypi cal Overvolt age Ti me Curves for t he T ype CP 

R el ay. 

d- e cur rent through the trip circ uit to clo s e  the co n­

t acts  of t he ICS .  This value o f  cur rent should not be 

great er than t he partic ular ICS sett ing being used. 

The indic ator tar get sho uld dro p  freely. 

The co nt act gap sho uld be app roximat ely .047" 

between the brid gin g  movi ng co nt act and the ad­

j ust able statio nary co nt act s .  The h ridging mov ing 

con tact should touch both stationary co nt act s 

simultanoously. 

C. I ndic ating Vo ltage Switch (IVS) 

Clo s e  the main relay co ntacts and apply rat ed 

d- e voltage ac ro ss terminals 1 and 10 . The co ntacts 

of the IVS unit sho uld clo s e  an d the indic ato r target 

sho uld dro p freely. 

Rout i ne Maintenan c e  

All  relays sho uld be  ins pect ed periodic ally and 

the time of o peratio n sho uld be c hec ked at least o nc e  

ev ery ye ar o r  at suc h  other t ime int erv al s as may be 

dictat ed by experienc e to be suitabl e to the partic ular 

applic atio n. 

All co ntacts should be periodic al ly c leaned . A 

co nt act bur nisher S�t182A83 6H0 1 is reco mm e nded fo r 

this purpo s e. The use o f  abrasiv e material fo r cl ean­

ing cont act s is not reco mme nded, bec ause of the 
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TYPICAL UNOERVOLTAGE 

TIME CURVES 

8.0 . -- HIGH VOLTAGE CONTACTS -t---+i---i---1:--Jrf--t----;---1 SET AT 110 VOLTS 

:---HIGH VOLTAGE CONTACTS�-, 
SET AT 100 VOLTS 

' 

VOLTAGE IN PERCENT OF 
LOW VOLTAGE CONTACT SETTING 

Curve 471071 
Fi g. 7. T ypi cal Under voltage Ti me Curves for t he T ype CP 

R el ay. 

danger of ernl:l edding small partic les in t he fac e  o f  

the so ft silver co nt act and t hus impairing t he co ntact. 

C ali brat i o n 

Use the following procedure for calibrating the 

relay if the relay has been taken apart for repairs, 

or the adjustments have been disturbed. This pro­

cedure should not be us ed until it is apparent that 

the relay is not in proper working order (See 

"Acceptance Check"). 

A. CP U nit 

1 .  co nt act s - Apply suff ic ient vo ltage to the relay, 

to make t he di sc float in t he c enter o f  it s trav el.  

Mov e either o f  the adj ust abl e contact s unt il it 

j ust make s  with t he mov ing cont act . If the two 

co nt act s po inters do not meet at t he same po int 

o n  the sc ale, adjust the fo llo w  o n  both ad­

j ust able contact s. The cont acts sho ul d j u st 

make with the movi ng co nt acts when the po int ers 

meet on the sc ale.  Appro xi mat ely t he same 

fo llow sho uld be in eac h  of the adj ust able st ation­

ary co nt acts .  

2. Minimum Trip Volt age - The adj ust ment of  t he 

spring tensio n  in setting t he minimum trip voltage 

is most co nv en ient ly made with the damping 

magnet remov ed.  
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TYPECP RELAY ________________________________________________________ __ 

(n&:r1���) 

} TO TINER{TIMEI: STOPS-· 
....-------+ STOP �;:rr' =. 

} TO T UO {tUO STAllS ••• 
STAll JIIITtM •s• tLOSU 

SUB 2 
184Al99 

O Fig. 8. D iagram of Test Connection for check ing the 

Undervoftage Time Curves of the Type CP R elay. 

Set either of the adj ustable st at ionary con­

t acts in the center of its travel. ( F or e xample, 

on the 1 20 volt relay , set the cont act on t he 95 

volt setting.) Apply t his volt age t o  the re lay. 

Wind up t he spiral spring by means of t he spring 

adj uster u ntil  t he st ationary cont act and moving 

cont act just make . 

Check the other scale markings by setting 

t he adj ust able cont act on these mar kings and 

applying t he corre sponding volt age. The moving 

co nt act should make and break within plus or 

minus 3o/c of the val ue marke d on t he scale. 

3. T ime Curve C al ibration - I nst all t he pe rmanent 

magnet an d conne ct t he relay as per t he circuit 

of Fig.  8. 

6 

Set t he high volt age cont act on 100 volts and 

the low voltage cont act on 70 volt s .  ( F or t he 2 40 

volt relay, multiply the se values by t w o .  Similarly 

for t he 48 0 volt re lay, multiply these values by 

four . )  F or the 2 08 volt relay set t he high volt age 

contact on 170 volts and t he low volt age cont act 

on 12 0 volt s .  Apply rate d volt age t o  the re l ay t o  

allow t he high volt age cont act t o  make . S uddenly 

drop t he volt age t o  zero and adj ust t he permanent 

magnet gap until the re lay operate s in 3.7 ± .15 se c. 

C hec k t he closing time of t he high voltage 

cont act by use of F ig. 9. With t he volt age origi­

nal ly zero , suddenly app ly rated volt age t o  t he 

CP RELAY 
(FIOiTiTEW) 

} {TINER STOPS 
TO TIMER WKU AUX. 

STOP REU.'f' CONTACT 
OPUS } TO TIMER {TIMU STARTS 

SUIT lttEN SWITCH 
•s• CLOSES 

120 v. 

SUB 2 
184A195 

0 Fig. 9. Oiagro;n of Test Connection for checking the 

Overvoltage T ime Curves of the Type CP Re lay. 

relay . The high volt age cont act should close in 

3 . 9  se conds ± 0. 2 se c. 

B .  Indi c at ing cont actor S wit ch ( ICS) 

Close t he main relay cont act s and pass suf­

ficie nt d-e current t hrough t he trip circuit to clo se 

t he cont act s of t he ICS . This v al ue of curre nt should 

not be gre ate r  than t he particular ICS setting be ing 

used. The indicator target should drop freely. 

RENEWAL PARTS 

Repair work c an be done most satisfactorily at 

t he factory._ H owever, interchange able p arts c an be 

furnishe d t o  t he customers who are e quipped for 

doing rep air work. Whe n  ordering part s ,  al ways 

give the complete name plate data. 

ENERGY REQUIREMENTS 

The type C P  rel ay whe n  e nergized at rate d vol­

tage bal anced 3 phase has the fol lowin g VA burde n 

for e ach phase. 

Logging Power 

W atts Vors VA F a cto r Angle 

P hase A .25 2.8 2 2.8 3 8 5  

P hase B . 3 7  1. 9 2  1. 96 79 

P hase c 1. 1 1  2 . 50 2. 73 66 

The cont inuous volt age rating of t he rel ays is 

llOo/c of rated volt age .  

··"""' 
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TYPE CP RELAY 

rt l litl �OLTAIJ£ 

LOW YOLTA.JE 

A-C �OLTAGE 
SWIWI 

2800 ll -
no v. so eve. 

INTERNAL SCHEMATIC 

NOTE: FRONT VIEW 

CONTACT IS 1�  THE l£FT ttAIIO POSI T I Oit WHEN 
THE YOLTA.JE IS LOW AS Trif PHASE RE'iERSED. 
(FRONT V I EW) 

PHASE A 
R I GHT LEJ COIL 

1 8 4 A 4 6 9 

Fig. 10 .  Relay-Type CP Reserve Phase · 3 Phase, 3 or 4 
Wire, S. P .D. T . .  with A .  C. independent, voltage 
switch in Type FT I I  Case. 

H I GH VOLTAGE 

LO\J VOLfAGE 

2000 OHMS 
120V- 60 HZ. 
2800 OHMS 
230 V - 60 HZ 

IOIE : 

INTERNAL SCHEMATIC 

COIIACT IS II THE LEFT HAlO POS I T I O M  UHEM 

I HE VOLTAGE I S  LOU DR THE PHASE 

REVERSED I FROMI V I EU I .  

PHASE C 

L E FT LEG CO I L  

REO HAIOLE 

lEST SU I TCH 

TERM I IIAL 

8 7 9 A 9 0 0  

Fig. 12 .  Relay . Type CP Reverse Phase . 3 Phase 3 or 4, 
S. P. D. T . .  with A . C.S.  in low vo ltage circuit and 
with A. C. independent voltage switch in Type 
FT. I I Case. 

I . L .  4 1 -222. 2 G  

LO'i VOLTAGE 

H I GH  VOLTAGE 

I II D I CATIIIG A.C. 
COMTlCTOII SWI TCH 

I NTERNAL SCHEMAT I C  

FRONT V I EW 

IIOTE: COICTACT IS I N  THE LEFT HAND POS I T I ON fiHEN 
THE VOLTAGE IS LOW 0� THE PHASE REVERSED. 
(FROIIT V I EW) 

PHASE B 
CENTER POLE CO I L  

-- PHASE C 
LEFT LEG CO I L  

-RED H.6.11DLE 

-TEST SWITCH 

- TERMINAL 

1 8 4 A 8 3 6  

Fig. I I . Relay-Type CP R everse Phase, 3 Phase, 3 or 4 
Wire - S. P . D . T. Contacts with indicating A . C. 
contactor switch in low voltage circuit . in Type 
FT. I I  Case. 

-=·-_,...:•::.:·'::.· .::''::':..' ='"=-'­
.JE:i. 

1 8 4 A 2 0 0  

Fig. 13 .  External Schematic Diagram o f  the Type CP 
Relay in the Type FT I I  Case. 
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TYPECP RELAY
--
---------------------------------------------------------

( 16 1 .93) 

. 641 
(16.28) 

. 563 
( 14.30) • 25° DIA, 4 HOLES FOR 16·351 . 1 90-32 MTG. SCREWS 

t----+- 2 . 938 
(74.63) 

PAN E L  CUTOU T  8 DRILLING 
FOR SEM I - F LUSH MTG . 

5 7 - D - 7 9 0 0  

0 Fig. 14.  Outline and Dril ling P lan for the Type CP Relay in the Type FT 1 1  Case. 

W E S TIN G H OU S E E L E CTRIC CORPORATION 
RELAY- I N STRU M E NT DIVISIO N N EWAR K, N .  J. 
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INSTAL LATION 
Westinghouse 1 .  L .  4 1 - 2 2 2 .  2 B  

• OPERATION • MAINTENANCE 

I N S T R U C T I O N S  
TYPE CP REVERSE PHASE RELAY 

C A U T ION Before putting relays into service,  remove 

all blocking which may have been inserted for the 

purpos e 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 proper­

ly, and operate the relay to check the settings and 

electrical connections. 

A P P L I C A T I O N  

The type CP relay is a three phase induction 

disc type relay that operates upon phase reversal to 

disconnect a motor from a circuit. The relay may not 

operate for an open phase on the motor unless the 

motor is so he avily loaded that normal voltage cannot 

be maintained on all phases. Normally, the relay 

will operate as soon as the machine is stopped and 

prevent it from being started again if one phase 

wire is open. 

This relay may also be applied to c los e its con­

tacts on either three phase overvoltage or three 

phase undervoltage conditions on a system . For 

example , one relay is used to initiate source breaker 

trip and an other relay is used to supervise alternate 

source breaker closing on automatic bus transfer 

schemes. 

C O N S T R U C T I O N  A N D  O P E R A T I O N  

The type CP relay consists of a thre e phase 

voltage unit, an indicating contactor switch when 

supplied , and an indicating voltage switch when sup­

* plied. The principal component parts of the relay and 

th eir location are shown in figure 1. 

A. Vol tage Uni t  (CP) 

The electromagnet is an "E " type laminated 

structure with a coil mounted on each leg. A wye 

connection is formed by connecting one lead of 

each coil together. The other lead of the coils are 

conn ected to separate phases of a three phase 

system. 

When the coil s are energized with a three phase 

voltage, a flux is induced in each leg of the 

electromagnet. These fluxes are out-of-phase 

S U P E RS E D E S  I .  L .  4 1 - 2 2 2 .  2 A  
*Denotes change from superseded issue. 

with respect to each other since they are induc ed 

by out-of-phase voltages. The path of the three 

fluxes is across an air gap in which a disc is lo­

cated. The out-of-phase fluxes cause a torque to be 

produc ed on the disc which moves to a position in 

its travel that corresponds to the three phase voltage 

applied to the electromagnet. The disc will remain 

in this position until the applied three phase voltage 

is changed, at which time , the disc will move to a 

new position that corresponds to the new voltage. 

The out-of-phase fluxes are such that a positive 

sequence voltage tends to close the high voltage 

contact while a negative sequence voltage tends to 

close the low voltage contact. A reversed phase 

(which means negative sequence phase rotation) will 

cause the rel ay ' s  low voltage contact to close. This 

contact will also close on unbalance voltages that 

contain a ne gative sequence component sufficient 

to reduce the relay torque to its low voltage trip 

point .  

B. I ndi c ati ng Co ntacto r  Swi tch ( I C S) 

The indicating contactor switch is a small d-e 

operated clapper type device. A magnetic arm ature,  

to which le af-spring mounted contacts are attached, 

is attracted to the magnetic core upon energization 

of the switch. When the switch closes, th e moving 

contacts bridge two stationary contacts, c ompleting 
the trip circuit. Also , during this operation two 

fingers on the arm ature 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 bot­

tom of the c ase. 

The front spring, in addition to holding the target, 

provides restraint for the armature and thus controls 

the pickup value of the switch. 

* C. I n di ca ti n g Vo ltage Sw itch  ( I V S )  

The indicating voltage switch has the same con­

struction as the indicating contactor switch. 

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

The type CP reallY has adj ustable high and low 

voltage contacts which can be set around the peri-
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TYPE CP RELAY 

SCALE 
PLATE 

LOW VOLTAGE 
POINTER -_.,.....::.... 
CONTACT 

MOVING 
CONTACT 

Fig. 1, Type CP Relay Without Case. 

LOW VOLTAJE 

�I G� VOLT AilE-

IND I CATING 
CONTACTOR SWI TCk -

I•DICATIN<l __ 
10LTAJE SWITCH 

NOTE: CONTACT I S  IN THE LEFT HAND 
POSITION WHEN TnE VOLTAGE I S  
LOW OR THE PMASE RE1ERSED. 
(FRONT VIEI'i) 

I CS 
u 

FRONT VIEW 

P�ASE A 
R l o�T LE3 CO I L  

PMASE d 
� CENTER POLE COIL 

_PHASE C 
LEFT LEo COIL 

T ERMINAL 

* Fig, 2, Internal Schematic of the Type CP Relay with independent contacts in the Type FT11 case. 

2 

184A202 
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TYPE CP RELAY--------------------------------------------------------�··�L�.4�1�-2�22�.2�B 

INTERNAL SCHEMATIC 

IIOTE: COIHACT IS Ill TillE LEFT IIAIIID POSITION WliEM 
TKE YOLTAQE IS LOW Oil Tlif PKASE REVERSED. {FROU V I EW) 

PHASE A 

R I WI T  LEa COIL 

PltASE S 
CEJITEJ POLE COIL 

PHASE C 
-LEFT LEG COIL 

REO HANDLE 
TEST SWITCH 

TEIMilAL. 

183A962 
Fig. 3. Internal Schematic of the Type CP Rela: .. in the 

Type FT J l  Case. 

phery of a scale. The range of adj ustment of the 

contacts are as follows: 

1 20 volt relay 

240 volt relay 

* 480 volt relay 

70 to 120 volts 

140 to 240 volts 

240 to 480 volts 

If either of the adjustable contacts are set for a 

value of voltage within these ranges, the relay will 

just close its contacts when the balanc ed three 

phase line to line voltages equal this value . For 

such a condition, the relay is operating at its min­

imum trip point, and the operating times on repeated 

operations are not repetitive within close tolerances. 
However, voltages greater than the overvoltage set­

ting or less than the undervoltage setting , result in 

relay timing operations which are consistent for 

repeated trials. 

The relay has inv erse timing; that is, the greater 

the increase in voltage the faster the relay con­

tacts will close. Typical time curves for various 

contact settings are shown in figures 6 and 7.  

T r i p  C i rc u i t  

The main contacts will safely close 3 0  amperes 

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

cating contactor switch (when supplied) will safely 

carry this current long enough to trip a circuit breaker. 

The indicating contactor switch (when supplied) 

has two taps that provide a pickup setting of 0 . 2  

or 2 amperes. T o  change tap s  re quires connecting 

INTERNAL SCHEMATIC 

LOW YOLTA!lE 

iiiQH YOLT.\IIE 

FRONT VIEW 

NOTE: COIIUCT IS Ill niE LEFT HAND POS ITION WiiU 
THE VOUAGE IS LOW OR THE NASE ltEYEISU. 
(FROIIT VIEW) 

PHA$E A 
� II:IQKT LEi COIL 

PliASE B 
COlTER POLE COIL 

Fig, 4. Internal Schematic of the Type CP Relay with 

Indicating Contactor Switch In the Low Voltage 

Circuit In the Type FT J l  Case. 

the lead located in front of the tap block to the 

desired settiilg by means of a screw connection. 

T r i p  C i r c u i t  Con stant 

Indicating contactor switch (ICS) (When Supplied). 

o. 2 ampere tap 

2.0 ampere tap 

6 . 5  ohms d-e resistance 

0. 15 ohms d-e resistanc e 

'*' I n d i c a t i n g  V o l t a g e  S w it c h  ( I V S )  ( W h e n  S upp l i e d )  

The indicating voltage switch (IVS) has a series 

resistor . The ' IVS will operate when 80% d. c .  rat ed 

voltage is applied to the IVS circuitry. 

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

The relays should be mounted on switchboard 

panels or their e quivalent 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

j ection mounting. Either a mounting stud or the 

mounting screws may be utilized for grounding the 

relay. The electrical connections may be made 

directly to the terminals by me ans of screws for 

steel panel mounting or to the terminal studs fur­

nished 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. 
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TYPE CP R ELAY ______________________________________________________ ___ 

LOW VOlTAGE --+- --

HIQII VOLTAGE 

I JI D I CATIIIG 
CONTACTOR SWITCH 

INTERNAL SCHEMATIC 

FRONT VIEW 

NOTE: CONTACT I S  IIi TilE LEFT IIAIIO POS I T IOM WHEN 
THE VOLTAGE IS LOW OR THE PHASE REVERSED. (FRONT V I EW) 

PHASE A 
R i aHT LEG COIL 

PHASE I 
CENTER POLE COIL 

Fig, S. Internal S chemotic ol the Type CP Relay with 
lnclicatlng Contactor Switch In the High Voltage 
Circuit in the Type F T 1 1 Case. 

S E T T I N GS 

There are two independent relay adjustments. 

These are the high and low voltage contact settings 

as described und er "Characteristics". These set­

tings determine the balanced three phase line-to-line 

voltage at which the relay c ontacts trip. The relay 

timing is not an independ ent adj ustment, since it is 

fixed by the contact settings chosen. Typical time 

curves for various contact settings are given in 

Figs. 6 and 7 .  

I n d i c at i ng Contactor Sw i t c h  ( I C S )  (When Supp l i ed)  

N o  setting is required on the ICS unit except the 
selection of the 0 . 2  or 2.0 ampere tap setting. This 

selection is made by conne cting the lead located in 
front of the tap block to the desired setting by means 

of the connecting screw. When the relay energizes 

a 125 volt or 250 volt d.c.  type WL relay switch, or 

e quivalent , use the 0 . 2  ampere tap .  For 48 volt d.c.  

applications set res in 2 ampere tap and use 

S�t304C209G01 type WL relay or equivalent. 

I n d i c a t i n g  V o l t a � e S w it c h  ( I V S )  ( W h e n  S u p p l i e d )  

* N o  setting is required on the IVS unit except for 

th e sel ection of the required voltage tap on the tapped 

resistor. 

A D J U 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 oper-

4 

ation of this relay have been made at the factory. 

Upon receipt of the rel ay ,  no adjustments, other 

than those covered under "Settings " ,  should b e  

required. 

Ac c eptance C h e ck 

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

A. CP Unit 

1 .  Contacts - Set the left-hand adjustable contact 

in the center of the scale and adjust the voltage 

until the moving contact just makes. Set the left­

hand contact back out of the way and bring the 

right-hand contact up until the contacts just 

make. The pointer should be within ± 1/32 " of 

where the left-hand pointer was. 

2. Minimum Trip Voltages - Check the scal e  mark­

ing s by setting either of the two contacts at a 

value marked on the scale, then alternately apply 

this voltage plus 3o/c and minus 3o/c. Contacts 

should make and break . 

Check all of the scal e markings in a similar 

manner. 

3. Time Curve - The- time curve can be checked by 

the use of the circuits of Figs. 8 and 9 .  

B .  Indicating Contactor Switch (ICS) 

Close the main relay contacts and pass sufficient 

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

tacts of the res. This value of current should not be 

greater than the particular res setting being used. 

The indic ator target should drop freely. 

The contact gap should be approximately .047" 
between the bridging moving contact and the ad­

justable stationary contacts. The bridging moving 

contact should touch both stationary contacts 

simultan eously. 

* c. Indicating Voltage Switch (IVS) 

Clos e the main relay contacts and appl y rated 

d-e vol tage across termi nals 1 and 10. The contacts 

of th e IVS unit should close an d the indicator target 

should drop free ly. 

R out i ne M ai nt en anc e 

All relays should be inspected periodically and 

the time of operation should be checked at least onc e 

every year or at such other time intervals as may be 

dictated by experienc e to be suitable to the particular 

application. 

All contacts should be periodically cleaned. A 
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100 120 140 160 ISO 

VOLTAGE IN PERCENT OF 
HIGH VOLTAGE CONTACT SETTING 

200 

Curve 471072 
Fig, 6. Typical Overvoltage Time C urves for the Type CP 

Relay. 

contact burnisher S# l82A836H0 1 is recommended for 

this purpose. The use of abrasive material for clean­

ing contacts is not recomme nded, because of the 

danger of embedding small particles in the face of 

the soft silver contact and thus impairing the contact. 

C a l i brat i o n  

Use the following procedure for calibrating the 

relay if the relay has been taken apart for repairs, 

or the adjustments have been d istrubed. This pro­

cedure should not be used until it is apparent that 

the relay is not in proper working order (See • Accept­

ance Check " ). 

A. CP Unit 

1. Contacts - Apply sufficient voltage to the relay, 

to make the disc float in the cen ter of its travel. 

Move either of the adjustable contacts until it 

just makes with the moving c ontact. If the two 

contacts pointers do not meet at the same point 

on the scale, adjust th e follow on both ad-

justable contacts. The contacts should just 

VOLTAGE IN PERCENT OF 
LOW VOLTAGE CONTACT SETTING 

Curve 471071 
Fig. 7. Typical Undervoltage Time Curves for the Type CP 

R elay. 

make with the moving co ntacts when the pointers 

meet on the scale. Approximately the same 

follow should be in each of the adjustable station­

ary contacts. 

2. Minimum Trip Voltage - The adj ustment of the 

spring tension in setting the minimum trip voltage 

is most conveniently made with the damping 

magnet removed. 

Set either of the adjustable stationary con­
tacts in the center of its travel . ( For example,  

on the 1 20 volt rel ay ,  set the contact on the 95 

volt setting . )  Apply this voltage t o  the relay. 

Wind up the spiral spring by m eans of the spring 

adj uster until the stationary contact and moving 

contact just make . 

Check the other scale markings by setting 

the adjustable contact on these markings and 

applying the corresponding voltage. The moving 

contact should make and break within plus or 

minus 3% of the value marked on the scale. 
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TYP E CP R ELAY ________________________________________________________ ___ 

(Fa&:lHf:l 

} TO TINEI{TUIU STOPS .. 
r-------+ sror r_;:�' 0:::: 

} TO TIMO: {TUU llAITI ... 
STAll .ITCI •s• CLOill 

184Al99 
Fig. 8. Diagram of Test Connection for checking the 

Undervo ltage Time Curves of the Type CP Relay. 

3. Time Curve Calibration - Install the permanent 

magnet and connect the relay as per the circuit 

of Fig. 8. 

*- Set the high voltage contact on 100 volts and 

the l o w  voltage contact on 70 volts. ( For the 

240 volt relay, multiply these values by two. 

Similarly for the 480 volt relay, multiply these 

values by four.) Apply rated voltage to the relay 

to allow the high voltage contact to make. Sud­

denly drop the vo ltage to zero and adjust the 

permanent magnet gap until the rel ay oper­

ates in 3 . 7 ± . 15 sec. 

Che ck the closing time of the high voltage 

contact by use of Fig. 9. With the voltage origi­
nally zero, suddenly apply rated voltage to the 

rel ay .  The high voltage contact should close in 
3 . 9 seconds ± 0. 2 sec. 

B. Indicating contactor S witch (ICS) 

Close the main relay contacts and pass suf­

ficient d-e current through the trip circuit to close 

the cont acts of the ICS. This value of current should 

not be greater than the particular ICS setting being 

used. The indicator target should drop freely. 

6 

cr RHAY 
(FIOiirffiW) 

184Al95 
Fig. 9. Diagram of Test Connection for checking the 

Overvoltage Time Curves of the Type CP Relay. 

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

R epair work can be done most satisfactorily at 

the factory. However, interchangeabl e parts can be 

furnishe d to the customers who are equipped for 

doing repair work . When ordering parts, al ways 

give the complete nameplate data. 

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

* The type CP relay when energized at rated vol­

tag e balanced 3 phase has the fol lowing V A  burden 

for each phase. 

L ag g i ng P o wer 

W atts V ar s  V A  F a ctor A n g l e  

Phase A . 25 2 . 82 2.83 85 

Phase B . 37 1 .92 1 . 96 79 

Phase C 1 . 1 1  2 . 50 2. 73 66 

The continuous voltage rating of the relays is 

1 10% of rated voltage. 
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l --+----------------.--P�HA�S�E�iO�T�A_T_I O�I�1�, 2�,�3�----

2--+-�-------------r------�--------------­
J--+-�-.-----------+-------4--------�-----

52 

D E V I CE N UMBER CHART 

�7 - R E V E R S E  PHAS E  R ELAY ,  TYPE CP 

�7- 1 )  -
�7- 2 }  - PHA SE 1 , 2  & 3 C O I LS R ESPECT I VE LY �7-3 }  -

52 - POWER C I RC U I T  oR EAKER 
TC - BREA KER TR I P  CO I L  

a - BREA K ER AUX I L I AR Y  C ON TACT 
L - I N D I C AT I N G  LAMP 

POS .  D.C.  TR I P IUS 
� ----�-------------

IIEii. 

184A200 
Fig, 10. External Schematic Diagram of the Type CP R elay in the Type F T l l �ase, 
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w ll1 < I.) 

. 19 0-3" SCREW 

SPAC.ER FOR /THII-.I PA.NEL� 

/ � � - IS SCR.EW IG ( F'OR THICK 
PA.NE:L LISE. 

.2 - 19 STUD\ IIG I 
. 190 ·32. �CREW 

TERMI�AL J>..ND 
M OUNT I NG- DE.TJ>..\U:. 

NOTE : ALL Dl M �N S I O NS 
I N  I N C H E S-, 

9 
16 

PA NEL CUTOUT t DR\L\JNG­
F"OR. SEMI-FL\Jf>'-' MTG • 

PANEL DR \LLING 01< C\JTOIJT FOR 
PR.C J"ECT\0� MTG .  

(FRONT \J\E.W)  

9 � DIA.\-\OLE 

* Fig. 1 7. Outline and Drilling P lan for the Type CP Relay in the Type F T 1 1  Case. 

W E S T I N G H O U S E  

R E L AY D E PA RT M E N T  

E L E C T R I C  C O R P O R A T I O N  

N EWARK, N .  J.  

.Printed i n  U . S. A .  www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



I .L. 41 -222.2A 

INSTALLATION • OPERATION • MAINTEN A N CE 

I N S T R U C T I O N S  
TYPE CP REVERSE PHASE RELAY 

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

all blocking which may have been ins ert�d 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 @lose proper­

ly , and operate the relay to check the settings and 

electrical connections. 

A P P L I C A T I O N 

The type CP relay is a three phase induction 

disc type relay that operates upon phase reversal to 

disconnect a motor from a circuit. The relay may not 

operate for an open phase on the motor unless the 

motor is so heavily loaded that normal voltage cannot 

be maintained on all phases. Normally , the relay 

will operate as soon as the machine is stopped and 

prevent it fro m being started again if one phase 

wire is open. 

This relay may also be applied to c los e its con­

tacts on either three phase overvoltage or three 

phase undervoltage conditions on a system . For 

example, one relay is used to initiate source breaker 

trip and another relay is used to supervise alternate 

source breaker closing on automatic bus transfer 

scheme s. 

C O N S T R U C T I O N  A N D  O P E R A T I O N  

The type CP relay consists of a t hree phase volt­

age unit and an indic ating contactor switch when 

supplied. The principal component parts of the re­

lay and their loc ation are shown in figures 1 and 2. 

A. Vol tage Uni t  (CP) 

The electromagnet is an "E" type laminated 

structure with a coil mounted on each leg. A wye 

connection is forme d by connecting one lead of 

each coil together. The other lead of the coils are 

connected to separate phases of a three phase 

system . 

When the coils are energized with a three phase 

voltage, a flux is induced in each leg of the 

electromagnet. The se fluxes are out-of-phase 

SUPERSEDES I . L. 41 -222. 2 
*Denotes change from superseded issue.  

with respect to each other since they are induc ed 

by out-of-pha se voltages. The path of the three 

fluxes is across an air gap in which a disc is lo­

cated. The out-of-phase fluxes cause a torque to be 

produc ed on the disc which moves to a position in 

its travel that corresp onds to the three phase voltage 

applied to the electromagnet. The disc will remain 

in this position until the applied three phase voltage 

is changed, at which time, the disc will move to a 

new position that corresponds to the new voltage. 

The out-of-phase fluxes are such that a positive 

sequence voltage tends to close the high voltage 

contact while a negative sequence voltage tends to 

close the low voltage contact. A reversed phase 

( which means negative sequence phase rotation) will 
cause the relay ' s  low voltage contact to close. This 

contact will also close on unbalance voltages that 

contain a ne gative sequence c omponent sufficient 

to reduce the relay torque to its low voltage trip 

point . 

B. l n di e at i ng Co ntactor Swi tch ( I C S )  

The indicating contactor switch i s  a small d-e 

operated clapp er· 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, c ompleting 
the trip circuit. Also , during this operation two 

fingers on the arm ature 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 bot­

tom of the case. 

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 CP really has adjustable high and low 

voltage contacts which can be set around the peri-
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TYP E CP RELAY ______________________________________________________ _ 

SCALE 
PLATE 

LOW VOLTAGE 
POINTER --......_ 

2 

CONTACT 

MOVING 
CONTACT 

Fig, 1, Type CP R elay Without Case, 

PHASE B 

PHASE A 

Fig, 2, CP Electromagnet, rear view, 
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TYPE CP RELAY _____________________________ I_. L_._4_1 ·_22_2_.2_A 

INTERNAL SCHEMATIC 

II Iii 'IOLTAif -

IIOTE: COUACT IS IN TilE LEFT ltAND POSITIOII WKEII 
Tlif VOLT.WE IS LOW 01 TNE PWE IEYEISED. (FIO•H VIEW) 

P'I6ASE A 
RlllMT LEQ COIL 

PiiASE B 
CEITEI POLE COIL. 

Fig. 3. Internal Schematic of the Type CP Relay in the 
Type FT J l  Case, 

phery of a scale. The range of adj ustment of the 

contacts are as follows: 

120 volt relay 
240 volt relay 

70 to 1 20 volts 

140 to 240 volts 

If either of the adjustable contacts are set for a 

value of voltage within these ranges, the relay will 

just close its contacts when the balanc ed three 

phase line to line voltages equal this value . For 

such a coni:lition, the relay is operating at its min­

imum trip point, and the operating times on repeated 

operations are not repetitive within close tolerances. 

However, voltages greater than the overvoltage set­

ting or less than the und ervoltage setting, result in 

relay timing operations which are consistent for 

repeated trials. 

The relay has inverse timing ; tHat is, the greater 

the increase in voltage the faster the relay con­

tacts will close. Typical time c urves for various 

contact settings are shown in figures 6 and 7. 

T r i p  C i rc u i t  

The main contacts will safely close 3 0  amperes 

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

cating contactor switch ( when supplied) will safely 

carry this current long enough to trip a circuit breaker. 

The indicating cont actor switch (when supplied) 
has two taps that provide a pickup setting of 0. 2 

IUitl VOLUiiE 

IIU:IICATIIIG 
COIIU.CTOI SIIIITC" 

INTERNAL SCHEMATIC 

FRONT VIEW 

lOT£: COtiTACT IS IN TilE LEFT IWlD fJOSITIOII Wlll£11 
TI:IE VOLTAGE IS LOW 01 litE f'IASE IEV£11£0. (FROIIT V I EW) 

PIAIE A 
l l!iiiT LEii COIL 

PWE I 
CUTER l"'LE COIL 

PIIAS( C 
LEFT UQ COIL 

-ilED KAitOLE 

--TEST SWITCM 

TEIIMIU.l 

Fig. 4. Internal Schematic of the Type CP Relay with 
Indicating Contactor Switch in the Low Voltage 

Circuit in the Type FT J l  Case. 

or 2 amperes. To change taps re quires connecting 

the lead located in front of the tap block to the 

desired setting by me ans of a screw connection. 

T r i p  C i rc u i t  Constant 

Indicating co ntactor switch (ICS) (When Supplied). 

0.2  ampere tap 

2.0 ampere tap 

6.5  ohms d-e resistance 

0. 15 ohms d-e resistanc e 

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 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

j ection mounting. Either a mounting stud or the 

mountin g screws may be utilized for grounding the 

relay. The electrical connections may be made 

directly to the terminals by means of screws for 

steel panel mounting or to the terminal studs f� 

nished 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. 
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TYPECP RELAY ________________________________________________________ ___ 

LO'i VOLTAGE--

HIGH VOLTAGE --

IMDICATIIIG _
_ 
__.---­

COIHACTOR SWITCH 

INTERNAL SCHEMATIC 

MOTE: CONTACT IS Ill TilE LEfT HAIID POS ITION WHEII 
TI�E VOLTAGE IS LOW OR THE PHASE REYE!�SED. (FRONT VIEW ) 

PHASE A 
R l oJHT LEG COIL 

PHASE It 
-·cErHER POLE COIL 

PHASE C 
LEFT LEoJ COIL 

RED HAIIOLE 

TEST SWI TCH 

TERNIMAL 

Fig. S. I nternal S chemotic of the Type CP Relay with 
Indicating Contactor Switch In the High Voltage 
Circuit in the Type F T J J Case. 

S E T T I N GS 

There are two independent relay adjustments. 

These are the high and low voltage contact settings 

as described under "Characteristic s".  These set· 

tings determine the balanced three phase line-to-line 

voltage at which the relay contacts trip. · The rel ay 

timing is not an independent adjustment, since it is 

fixed by the contact settings chosen. Typical time 

curves for various contact settings are given in 
Figs. 6 and 7. 

I nd i c at i ng C o nta ctor S w i t c h  ( I C S) ( W h e n  Supp l i e d )  

No setting is required on the ICS unit except the 
selection of the 0 . 2  or 2 . 0  ampere tap setting. This 

selection is made by connecting the lead located in 
front of the tap block to the desired setting by means 

of the connecting screw. When the relay energizes 

a 1 25 volt or 250 volt d. c .  type WL relay switch, or 
e quivalent, use the 0 .2 ampere t ap .  For 4 8  volt d.c. 

applications set ICS in 2 ampere tap and use 

S�t304C209G0 1 type WL relay or equivalent. 

A D J U 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 oper­
ation of this relay have been made at the factory. 

Upon receipt of the rel ay ,  no adjustments, other 

than those covered under "Settings",  should be 

required. 

4 

A c c ep t a n c e  C he ck 

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

A. CP Unit 

1. Contacts - Set the left-hand adjustable contact 

in the center of the scale and adj ust the voltage 

until the moving contact just makes. Set the left­

hand contact back out of the way and bring the 

right-hand contact up until the contacts just 

make. The pointer should be within ± 1/32 " of 

where the left-hand pointer was. 

2. Minimum TriP Voltages - Check the scale mark­

ing s by setting either of the two contacts at a 

value marked on the scale, then alternately apply 

this voltage plus 3% and minus 3% . Contacts 

should make and break. 

Check all of the scale markings in a similar 

manner. 

* 3. Time Curve - The time curve can be checked by 

the use of the circuits of Figs. 8 and 9 .  

B .  Indicating Contactor Switch (ICS) 

Close the main relay contacts and pass sufficient 

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

tacts of the ICS. This value of c urrent should not be 

greater than the particular ICS setting being used. 

The indic ator target should drop freely. 

The contact gap should be approximately . 047" 
between the bridging moving contact and the ad­

j ustable stationary contacts. The bridging moving 

contact should touch both stationary contacts 

simultaneously. 

R o ut i ne M a i nt en anc e 

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. 

All contacts should be periodically cleaned .  A 

contact burnisher Stt l82A836H0 1 is recommended for 

this purpose. The use of abrasive material for clean­

ing contacts is not recommended, because of the 

danger of embedding small particles in the face of 

the soft silver contact and thus impairing the contact. 
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RELAY - TYPE C P  
TYPICAL OVERVOLTAGE 

TIME CURVES 

�11'+-��--t'- -- HIGH VOLTAGE CONTACTS 1----"--+-----4 

<I> " 
z 
0 
0 
"' 
(/) 

,; 
(/) 
>-
0 .. 
>­
z 
0 
0 

"' 
(!) .. � 
0 
> 

J:: "' 
I 
"' 
(/) 
0 
J 
0 

0 
>-

"' "' ;:: 

SET AT 1 10 VOLTS 

VOLTAGE IN PERCENT OF 
HIGH VOLTAGE CONTACT SETTING 

Curve 471072 
Fig. 6. Typical Overvoltage Time Curves for the Type CP 

R elay. 

C a l i b r at i o n  

Use the following procedure for calibrating the 

relay if the relay has been taken apart for repairs , 

or the adjustments have been d istrubed. This pro­

cedure should not be used until it is apparent that 

the relay is not in proper working order (See "Accept­

ance Check ") .  

A.  CP Unit 

1. Contacts - Apply sufficient voltage to the relay, 

to make the disc float in the cen ter of its travel. 

Move either of the adjustable contacts until it 

just makes with the moving contact. If the two 

contacts pointers do not meet at the same point 

on the scale, adjust the follow on both ad-

justable contacts. The contacts should just 

make with the moving co ntacts when the pointers 

meet on the scale. Approximately the same 

follow should be in each of the adjustable station­

ary co�tacts. 

(/) 
" 
z 
0 
0 
"' 
(/) 

,; 

(/) 
>-
0 
.. 

tz 
0 
0 

"' "' 
.. � 
0 
> 

;o 
0 
J 

"' 
(/) 
0 
J 
0 

0 
>-

"' :E ;:: 

9·0 .------:R:--E-LAc-Yc-_-::T:-:cY-:PE::-:C:=P-----,.,-.,-CTT:-:TJT:II-:T"---:�-:l 

TYPICAL UNOERVOLTAGE 
TIME CURVES I 8.0 , -- HIGH VOLTAGE CONTACTS ,.l-:-:...ji..;__:--Jh�f--------1--+---.J 

I SET AT 110 VOLTS 

- - - HIGH VOLTAGE CONTACTS 
SET AT 100 VOLTS 

VOLTAGE IN PERCENT OF 
LOW VOLTAGE CONTACT SETTING 

Curve 471071 
Fig. 7, Typical Undervoltage Time Curves for the Type CP 

R elay. 

2. Minimum Trip Voltage - The adjustment of the 

spring tension in setting the minimum trip voltage 

is most conveniently made with the damping 

magnet removed. 

Set either of the adj ustable stationary con­

tacts in the center of its travel . ( For example, 

on the 120 volt relay , set the contact on the 95 

volt setting . )  Apply this voltage t o  the relay. 

Wind up the spiral spring by m eans of the spring 

adj uster until the stationary contact and moving 

contact just make . 

Check the other scale markings by setting 

the adjustable contact on the se markings and 

applying the corresponding vo�tage. The moving 

contact should make and break within plus or 

minus 3 o/c  of the value marked on the scale, 

3. Time Curve Calibration - Install the permanent 

magnet and connect the relay as per the circuit 

of Fig. 8. 
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. 190-3Z. SCREW 
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57-D-7900 
Fig. 7 1. Outline ancl Drilling P lan lor the Type CP Relay in the Type FT 7 1  Case. 
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INSTALLATION 
Westinghouse 1 .  L.  4 1 - 2 2 2 .  2 B  

• OPERATION • MAINTENANCE 

I N S T R U C T I O N S  
TYPE CP REVERSE PHASE RELAY 

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

all blocking which may have been ins erted for the 

purpos e 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 proper­

ly, and operate the relay to check the settings and 

electrical connections. 

A P P L I C A T I O N 

The type CP relay is a three phase induction 

disc type relay that operates upon phase reversal to 

disconnect a motor from a c ircuit. The relay may not 

operate for an open phase on the motor unless the 

motor is so heavily loaded that normal voltage cannot 

be maintained on all phases. Normally, the relay 

will operate as soon as the machine is stopped and 

prevent it from being started again if one phase 

wire is open. 

This relay may also be applied to close its con­

tacts on either three phase overvoltage or three 

phase undervoltage conditions on a system. For 

example , one relay is used to initiate source breaker 

trip and another relay is used to supervise alternate 

source breaker closing on automatic bus transfer 

scheme s. 

C O N S T R U C T I O N  A N D  O P E R A T I O N  

The type CP relay consists of a three phase 

voltage unit, an indicating contactor switch when 

supplied, and an indicating voltage switch when sup­

* plied. The principal component parts of the relay and 

their location are shown in figure 1 .  

A .  Vo l tage Unit  (CP) 

The electromagnet is an "E" type laminated 

structure with a coil mounted on each leg. A wye 

connection is forme d by connecting one lead of 

each coil together. The other lead of the coils are 

conn ected to separate phases of a three phase 

system . 

When the coil s are energized with a three phase 

voltage, a flux is induced in each leg of the 

electromagnet. These fluxes are out-of-phase 

S U P E R S E D E S  I .  L 4 1 - 2 2 2 .  2 A  
*Denotes change from superseded issue. 

with respect to each other since they are induc ed 

by out-of-phase voltages. The path of the three 

fluxes is across an air gap in which a disc is lo­

cated. The out-of-phase fluxes cause a torque to be 

produc ed on the disc which moves to a position in 

its travel that corresponds to the three phase voltage 

applied to the electromagnet. The disc will remain 

in this position until the applied three phase voltage 

is changed, at which time , the disc will move to a 

new position that corresponds to the new voltage. 

The out-of-phase fluxes are such that a positive 

sequence voltage tends to close the high voltage 

contact while a negative sequence voltage tends to 

close the low voltage co ntact. A reversed phase 

( which me ans negative sequence phase rotation) will 

cause the rel ay ' s  low voltage contact to close. This 

contact will also close on unbalance voltages that 

contain a ne gative sequence component sufficient 

to reduce the relay torque to its low voltage trip 

point .  

B. l ndi  e at i ng Co ntac tor  Sw itch  ( I C S) 

The indicating contactor switch is a small d-e 

operated clapper type device. A magnetic arm ature, 

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, c ompleting 
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 op eration 

indicator target to drop. The target is reset from the 
outside of the c ase by a push rod located at the bot­

tom of the case. 

The front spring, in addition to holding the target, 

provides restraint for the armature and thus controls 

the pickup value of the switch. 

* C. I n d i c a t i n g  Vo ltage Sw itch ( I V S )  

The indicating voltage switch has the same con­

struction as the indicating contactor switch. 

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

The type CP really has adjustable high and low 

voltage co ntacts which can be set around the peri-
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TYPE CP RELAY 

SCALE 
PLATE 

LOW VOLTAGE 
POINTER 
CONTACT 

MOVING 
CONTACT 

Fig. 1. Type CP Relay Without Case. 

LOW VOLTAJE 

NOTE: CONTACT IS IN THE LEFT HAND 
POS I T I ON WHEN THE VOLTAJE I S  
LOW OR THE PHASE R E VERSED. 
( FRONT V l Ew) 

PriASE A 
R I GHT LEo C O I L  

PHASE o 
CENTER POLE CO I L  

PHASE C 
LEFT LEG CO I L  

----�-RED HANDLE 

r-----++--TEST SWITCH 

TERMINAL 

IDGHVOLTAGE 

184A202 

* Fig. 2, Internal Schematic of the Type CP Relay with independent contacts in the Type FTJ 1 c ase.  
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TYPE CP RELAY--------------------------------------------------------�··�L�.4�1�-2�22�.2�B 

INTERNAL SCHEMATIC 

KIQH YOLTAGE -

LOW 'IOLTAQE----

liOTE: CONTACT IS Ill T16E LEFT HAitD POS I T I OII WHEN 
ThE WOLTAiiE IS LOW Oi HiE PKASE IEYEISEO. (FIIOlT 'i' I EW) 

PHASE A 
R I GHT LEQ COIL 

PIUSE B 
CEIITER POLE COIL 

PHASE C 

LEFT LEG COIL 

RED II.U.DLE 

TEST SWIT� 

lUMINAL 

Fig. 3. Internal Schematic of the Type CP Relay in the 

Type F T J J  Case, 

phery of a scale. The range of adj ustment of the 

contacts are as follows: 

120 volt relay 

240 volt relay 

* 480 volt relay 

70 to 120 volts 

140 to 240 volts 

240 to 480 volts 

If either of the adjustable contacts are set for a 

value of voltage within these ranges, the relay will 

just close its contacts when the balanced three 

phase line to line voltages equal this value . For 

such a condition, the relay is operating at its min­

imum trip point, and the operating time s on repeated 

operations are not repetitive within close tolerances. 
However, voltages greater than the overvoltage set­

ting or less than the undervoltage setting, result in 

relay timing operations which are consistent for 

repeated trials. 

The relay has inverse timing ; that is, the greater 

the increase in voltage the faster the relay con­

tacts will close. Typical time curves for various 

contact settings are shown in figures 6 and 7.  

T r i p  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 indi­

cating contactor switch ( when supplied) will safely 

carry this current long enough to trip a circuit breaker. 

The indicating contactor switch (when supplied) 

has two taps that provide a pickup setting of 0 . 2  

or 2 amperes. To change tap s  re quires connecting 

INTERNAL SCHEMATIC 

LOW WOLTA1U 

Iii� VOLTAGE 

INDICATING 
COIHACTOR SWITCh 

FRONT VIEW 

IIOTE: COMTACT IS Ill THE LEFT HAND POS I T I ON WltU 
THE VOLTAGE IS LOW OR litE l'llASE IIEYEISED. (FROIIT VIEW) 

PHASE A 
II: IGitT LEG COIL 

PWE i 

-----cEMTEII POLE COIL 

PKASE C 
LEFT LEil COIL 

-RED KAMOLE 

TERMINAL 

Fig. 4. Internal Schematic of the Type CP Relay with 

Indicating Contactor Switch in the Low Voltage 

Circuit In the Type F T 1 J Case. 

the lead located in front of the tap block to the 

desired setti:tig by means of a screw connection. 

T r i p  C i rc u i t  Con stant 

Indicating contactor switch (ICS) (When Supplied). 

0. 2 ampere tap 

2.0 ampere tap 

6 . 5  ohms d-e resistance 

0. 15 ohms d-e resistanc e 

::11: I n d i c a t i n g  V o l t a g e  S w it c h  ( I V S )  (W h e n  S upp l i e d )  

The indicating voltage switch (IVS) has a series 

resistor. The " IVS will operate when 80% d. c .  rated 

voltage is applied to th e IVS circuitry. 

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 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
j ection mounting . Either a mounting stud or the 

mounting screws may be utilized for grounding the 

relay. The electrical connections may be made 

directly to the terminals by me ans of screws for 

steel panel mounting or to the terminal studs fur­

nished 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. 
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TYPE CP R ELAY�-------------------------------------------------------

LOW VtX.TAGE 

HIGH YOLTAQ£ 

I II D I CATIIiG ----------­
COMU.CTOR SWI TCH 

INTERNAL SCHEMATIC 

NOTE: CONTACT IS Ill TliE LEFT HAIIO POS I T I ON WliEii 
TliE VOLTAGE IS LOlli OR THE PHASE REVERSED. (FRONT YIEW) 

PltASE A 
R I GHT LEG COIL 

PHASE 8 
CENTER POLE COIL 

PHASE C 
LEFT Lfil COIL 

RED HAIIDLE 

TERNIMAL 

Fig. 5. I nternal S chemotic of the Type CP Relay with 
Indicating Contactor Switch In the High Voltage 
Circuit in the Type FT1 1 Case. 

S E T T I N G S  

There are two independent relay adjustments. 

These are the high and low voltage contact settings 

as described under "Characteristic s " .  These set­

tings determine the balanced three phase line-to-line 

voltage at which the relay c ontacts trip. The relay 

timing is not an independent adj ustment, since it is 

fixed by the contact settings chosen. Typical time 

curves for various contact settings are given in 
Figs. 6 and 7. 

I n d i c at i ng Conta ctor Sw i t c h  ( I C S )  (When Supp l ied) 

No setting is required on the ICS unit exc ept the 
selection of the 0 . 2  or 2.0 ampere tap setting. This 

selection is m ade by connecting the lead located in 
front of the tap block to the desired setting by means 

of the connecting screw. When the relay energizes 

a 1 25 volt or 250 volt d . c .  type WL relay switch, or 

e quivalent, use the 0 . 2  ampere t ap .  For 4 8  volt d . c. 

applications set ICS in 2 ampere tap and use 

Stt304C209G0 1 type WL relay or equivalent. 

I n d i c a t i n g  V o l t a 9.� S w i�h ( I V S )  ( W h e n  S u p p l i e d )  

* N o  setting is required on the IVS unit except for 

th e selection of the required voltage tap on the tapped 

res istor. 

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

The proper adjustment s to insure correct oper-

4 

ation of this relay have been made at the factory. 

Upon receipt of the rel ay ,  no adjustments, other 

than those covered under "Settings " ,  should be 

required. 

A c ceptance C heck 

The following check is recommended to insure 

that the relay is in proper working order: 

A. CP Unit 

1 .  Contacts - Set the left-hand adjustable contact 

in the center of the scale and adjust the voltage 

until the moving contact just makes. Set the left­

hand contact back out of the way and bring the 

right-hand contact up until the contacts just 

make. The pointer should be within ± 1/32 " of 

where the left-hand pointer was. 

2.  Minimum Trip Voltages - Check the scale mark­

ing s  by setting either of the two contacts at a 

value marked on the scale, then alternately apply 

this voltage plus 3% and minus 3o/c. Contacts 

should make and break . 

Check all of the scale markings in a similar 

manner. 

3. Time Curve - The- time curve can be checked by 

the use of the circuits of Figs. 8 and 9.  

B. Indicating Cont actor Switch (ICS) 

Close the main relay contacts and pass sufficient 

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

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

greater than the particular ICS setting being used. 

The indicator target should drop freely. 

The contact gap should be approximately . 047" 
between the bridging moving contact and the ad­

j ustable stationary contacts. The bridging moving 

contact should touch both stationary contacts 

simultan eously. 

* c. Indicating Voltage Switch (IVS) 

Close the main relay contacts and appl y rated 

d-e vol tage across terminals 1 and 10 . The contacts 

of th e IVS unit shoul d close and the indicator target 

should drop freely. 

Rout i ne M a i nten ance 

All relays should be inspected periodically and 

the time of operation should be checked at least once 

every ye ar or at such other time interval s as may be 

dictatP.d by experienc e to be suitable to the particular 

application. 

All contacts should be periodically cleaned. A 
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TYP E CP RELAY--------------------------------------------------------�� -�L�- �41�-2�2�2-�28 

RELAY - TYPE C P  
TYPICAL OVERVOLTAGE 

TIME CURVES 

fc--'1!\+�j-----,-'-j"r -- HIGH VOLTAGE CONTACTS H=-l-1-J..:.:R 

<ll 
0 
z 
0 
0 
"' 
<ll 

� 

<ll .. 
0 
.. 
.. 
z 
0 
0 

"' "' 
.. ':i 
0 
> 

J: 
"' 
J: 
"' 
<ll 
0 
-' 
" 

0 
.. 

"' "' ;:: 

SET AT 110 VOLTS 

- - - HIGH VOLTAGE CONTACTS fo-·c+r+--1 
SET AT 100 VOLTS 

VOLTAGE IN PERCENT OF 
HIGH VOLTAGE CONTACT SETTING 

Curve 471072 
Fig. 6. Typical Overvo ltage Time Curves for the Type CP 

Relay, 

contact burnisher S#l82A836H0 1 is recommended for 

this purpose. The use of abrasive material for clean­

ing contacts is not recommended, because of the 

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

C al i brat i o n  

Use the following procedure for c alibrating the 

relay if the relay has been taken apart for repairs, 

or the adj ustments have been distrubed. This pro­

cedure should not be used until it is apparent that 

the relay is not in proper working order (See .. Accept­

anc e Check "). 

A. CP Unit 

1. Contacts - Apply sufficient voltage to the relay, 

to make the disc float in the cen ter of its travel. 

Move either of the adj ustable contacts until it 

just makes with the moving c ontact. If the two 

contacts pointers do not meet at the same point 

on the scale, adjust the follow on both ad-

justable contacts. The contacts should just 

<ll 
0 
z 
0 
" 
"' 
<ll 

� 

<ll 
1-
0 

� 
z 
0 " 
"' "' .. ':i 
0 
> 

3< 
0 
-' 

"' 
<ll 
0 -' 
0 

g 
"' "' ;:: 

RELAY - TYPE C P  
TYPICAL UNDERVOLTAGE 

TIME CURVES 

-- HIGH VOLTAGE CONTACTS 
SET AT 1 10 VOLTS 

- - - HIGH VOLTAGE CONTACTS 
SET AT 100 VOLTS 

: : j :  

VOLTAGE IN PERCENT OF 
LOW VOLTAGE CONTACT SETTING 

Curve 471071 
Fig. 7. Typical Undervoltage Time Curves for the Type CP 

Relay. 

make with the moving co ntacts when the pointers 

meet on the scale. Approximately the same 

follow should be in each of the adjustable station­

ary contacts. 

2. Minimum Trip Voltage - The adj ustment of the 

spring tension in setting the minimum trip voltage 

is most conveniently made with the damping 

magnet removed. 

Set either of the adjustable stationary con­
tacts in the center of its travel . ( For example ,  

o n  the 1 20 volt relay ,  set the contact on the 9 5  

volt setting . )  Apply this voltage t o  the relay. 

Wind up the spiral spring by m eans of the spring 

adj uster until the stationary contact and moving 

contact just make . 

Check the other scale markings by setting 

the adj ustable contact on these markings and 

applying the corresponding voltage. The moving 

contact should make and break within plus or 

minus 3o/c of the value marked on the scale. 
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TYP E CP RELAY ________________________________________________________ ___ 

(n&Sr'�tl!J 

.. . · -· 

} TO TINEt{ T IICI  STOPa -· 
r----- STOf' r.;:�·=: 

} TO T I MEI  {TINO STAITI Ml 
STAll •nc.11 •s• CLIIU 

J P'KASE { '::�:::;::3:::===�======�= 10 CYCLE liS VOLT 
SU"'LY 

184Al99 
Fig. 8. Diagram of Test Connection lor check ing the 

Unclervo ltage Time Curves of the Type CP Relay. 

3. Time Curve Calibration - Install the permanent 

magnet and connect the relay as per the circuit 

of Fig. 8. 

>if Set the high voltage contact on 100 volts and 

the l o w  voltage contact on 70 volts. ( For th e 

240 volt relay, multiply these values by two . 

Similarly for the 480 volt relay , multiply these 

values by four.) Apply rated voltage to the relay 

to all o w  the high voltage contact to make.  Sud­

denly drop the vo ltage to zero and adjust the 

permanent magnet gap until the relay oper­

ates in 3. 7 ± . 15 sec. 

Check the closing time of the high voltage 

contact by use of Fig. 9. With the voltage origi­
nally zero, suddenly apply rated voltage to the 

relay. The high voltage contact should close in 
3 . 9  seconds ± 0. 2 sec. 

B. Indicating contactor s witch (ICS) 

Close the main relay contacts and pass suf­

ficient d-e current through the trip circuit to close 

the cont acts of the ICS. This value of current should 

not be greater than the particular ICS setting being 

used. The indicator target should drop freely. 

6 

CP' II£LAY 
( ri'OiiriTEw) 

} {TIWER STOP'S 
TO TIMER WHEII AUX. 

STOP IIEUY CONTACT 
OPENS } TO TIMER {TIM£11 STARTS 

START WHEM SWITCH •s• CLOSES 

120 v . 

184Al95 
Fig. 9. Diagram ol Test Connection lor checking the 

Overvoltage Time Curves ol the Type CP Relay. 

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

Repair work can be done most satisfactorily at 

the factory. However, interchangeable parts can be 

furnishe d to the customers who are equipped for 
doing repair work. When ordering parts , always 

give the complete nameplate data. 

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

* The type CP relay when energized at rated vol­

tag e balanced 3 phase has the following VA burden 

for each phase. 

L og g i n g  P o wer 

W atts V o r s  V A  F o etor  A n g le 

Phase A . 25 2.82 2.83 85 

Phase B . 37 1 . 9 2  1 . 96 79 

Phase C 1 . 1 1  2.50 2. 73 66 

The continuous voltage rating of the relays is 

1 10% of rated voltage. 

� 
. .  ct/ 
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TYP E CP RELAY--------------------------------------------------------���-L�-�41�-2�2�2-�28 

PHASE iOTAT I OI 1 , 2, 3 1 --.---------------�--------------��-----

2--+-�-------------+------�---------------
3--+-��----------�----��----�------

52 

DEV I CE N UMB E R  CHART 

47 - R E V E R S E  PHAS E  R ELA Y ,  TYPE CP 

47- 1 )  -
47-2 )  - PHASE 1 , 2  & 3 C O I LS R ESPECT I VE LY 47-3 )  -

52 - POWER C I RC U I T  dREAKER 

TC - BREAKER TR I P  CO I L  

a - BR EA K ER AUX I L I AR Y  C ON TACT 
L - I ND I CAT I N G  LAMP 

POS . D . C. TII P  iijS 
� ----�--------------

16[11. 

184A200 
Fig. 10, External Schematic Diagram of the Type CP Relay in the Type FT l l  Case. 
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TYP E CP R ELAY ________________________________________________________ ___ 

w 
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v 
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�-------------------------------------------------------5 __ 7-.D-7900 1 
* Fig. 7 1. Outline and Drilling P lan far the Type CP Relay in the Type F T 7 1  Case, 
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INSTALLATION 
Westinghouse 1 .  L. 4 1 - 2 2 2 . 2 8  

• OPERATION • MAINTENANCE 

I N S T R U C T I O N S  
TYPE CP REVERSE PHASE RELAY 

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

all blocking which may have been ins erted for the 

purpose of securing the parts during shipment, make 

sure that all moving parts ooerate freely, inspect the 

contacts to see that they are clean and close proper­

ly, and operate the relay to check the settings and 

electrical connections. 

A P P L I C A T I O N 

The type CP relay is a three phase induction 

disc type relay that operates upon phase reversal to 

disconnect a motor from a c ircuit. The relay may not 

operate for an open phase on the motor unless the 

motor is so he avily loaded that normal voltage cannot 

be maintained on all phases. Normally, the relay 

will operate as soon as the machine is stopped and 

prevent it from being started again if one phase 

wire is open. 

This relay may also be applied to clos e its con­

tacts on either three phase overvoltage or three 

phase undervoltage conditions on a system. For 

example, one relay is used to initiate source breaker 

trip and another relay is used to supervise alternate 

source breaker closing on automatic bus transfer 

scheme s. 

C O N S T R U C T I O N  A N D  O P E R A T I O N  

The type CP relay consists of a three phase 

voltage unit, an indicating contactor switch when 

supplied , and an indicating voltage switch when sup­

* plied. The principal component parts of the relay and 

their location are shown in figure 1.  

A. Vol tage Unit  (CP) 

The electromagnet is an "E" type laminated 

structure with a coil mounted on each leg. A wye 

connection is forme d by connecting one lead of 

each coil together. The other lead of the coils are 

connected to separate phases of a three phase 

system . 

When the coils are energized with a three phase 

voltage, a flux is induced in each leg of the 

electromagnet. These fluxes are out-of-phase 

S U P E R S E D E S  I . L  4 1 - 2 2 2. 2 A  
*Denotes change from superseded issue. 

with respect to each other since they are induc ed 

by out-of-phase voltages. The path of the three 

fluxes is across an air gap in which a disc is lo­

cated. The out-of-phase fluxes cause a torque to be 

produc ed on the disc which moves to a position in 

its travel that correspond s  to the three phase voltage 

applied to the electromagnet. The disc will remain 

in this position until the applied three phase voltage 

is changed, at which time , the disc will move to a 

new position that corresponds to the new voltage. 

The out-of-phase fluxes are such that a positive 

sequence voltage tends to clos e the high voltage 

contact while a negative sequence voltage tends to 

close the low voltage contact. A reversed phase 

( which means ne gative sequence phase rotation) will 

cause the relay's low voltage contact to close. This 

contact will also close on unbalance voltages that 

contain a ne gative sequence c omponent sufficient 

to red uc e  the relay torque to its low voltage trip 

point . 

B. I nd i c at i ng C o ntactor Sw itch ( I CS)  

The indicating contactor switch is a small d-e 

operated clapper type device. A magnetic arm ature, 

to which leaf-spring mounted contacts are attached, 

is attracted to the magnetic core upon energization 

of the switch. When the switch closes, th e moving 

contacts bridge two stationary contacts, c ompleting 
the trip circuit. Also , during this operation two 

fingers on the arm ature 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 bot­

tom of the c ase. 

The front spring, in addition to holding the target, 

provides restraint for the armature and thus controls 

the pickup value of the switch. 

* C .  I n d i c a t i n g  V o ltage Sw itch  ( I V S )  

The indicating voltage switch has the same con­

struction as the indicating contactor switch. 

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

The type CP really has adj ustable high and low 

voltage co ntacts which can be set around the peri-
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TYPE CP R ELAY 

SCALE 
PLATE 

LOW VOLTAGE 
POINTER 
CONTACT 

MOVING 
CONTACT 

Fig, 1. Type CP Relay Without Case, 

LOW VOLTAJE 

NOTE: CONTACT IS IN THE LEFT HAND 
POS I T ION W�EN TnE VOLTA.JE I S  
LOW OR THE PHASE REVERSED. ( FRONT V l EW) 

P�ASE A 
R I GHT LEo CO I L  

P�ASE d 
CENTER POLE CO I L  

PHASE C 
LEFT LEG C O I L  

6-L---+!--RED �ANDLE 

r---<+--TEST SWI TCri 

TERMINAL 

IDGHVOLTAGE 

184A202 

* Fig. 2, Internal Schematic of the Type CP Relay with independent contacts in the Type FTl l  case. 
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TYP E CP RELAY __________________________________________________________ _2r�. L�- �4 1�-2�2�2 -�2B 

INTERNAL SCHEMATIC 

HIGK VOLTAGE 

LOW YOLTiQE ---------

MOTE: CONTACT IS IM Ttl£ LEFT tt.lMD POS ITION WHEN 
THE YOLTA\lf IS LOW OR TilE PKASE REVERSED. (FRO.T VIEW) 

PHASE A 
_____.-R I GHT Lfil COIL 

PHASE B 
COlTER POLE COIL 

PHASE C 
- LEFT LEG COIL 

II.ED HAHDLE 

TEST SWITCH 

TEIMUIAL 

Fig. 3. Internal Schematic of the Type CP Relay in the 

Type FT 1 l  Case. 

phery of a scale. The range of adj ustment of the 

contacts are as follows: 

1 20 volt relay 

240 volt relay 

* 480 volt relay 

70 to 120 volts 

140 to 240 volts 

240 to 480 vol ts 

If either of the adjustable contacts are set for a 

value of voltage within these ranges, the relay will 

just close its contacts when the balanc ed three 

phase line to line voltages equal this value. For 

such a condition, the relay is operating at its min­

imum trip point, and the operating times on repeated 

operations are not repetitive within close tolerances. 
However, voltages greater than the overvoltage set­

ting or less than the undervoltage setting, result in 

relay timing operations which are consistent for 

repeated trials. 

The relay has inv erse timing ; that is, the greater 

the increase in voltage the faster the relay con­

tacts will close. Typical time curves for various 

contact settings are shown in figures 6 and 7. 

T r i p  C i rc u i t  

The main contacts will safely close 3 0  amperes 

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

cating contactor switch (when supplied) will safely 

carry this current long enough to trip a circuit breaker. 

The indicating contactor switch (when supplied) 

has two taps that provide a pickup setting of 0. 2 

or 2 amperes. To change tap s requires connecting 

LOW YOLTAiiE 

FRONT VIEW 

MOTE: COMT ACT IS Ill ThE LEFT HAND POSIT I ON WilE It 
THE VOLTAGE IS LOW OR THE PitAS£ llE'IERSEO. (FROMT VIEW) 

// 

PriASE A 
11.1\iHT LEG COIL 

PHASE II 
__.....-- CUTER POLE COIL 

PHASE C 
- LEFT I.EG COIL 

RED IIAIIDLE 

TEST SWITCH 

-TERMINAL 

Fig. 4. Internal Schematic of the Type CP Relay with 

Indicating Contactor Switch in the Low Voltage 

Circuit in the Type FT 1 l  Case. 

the lead l oc ated in front of the tap block to the 

desired settii1g by means of a screw connection. 

T r i p  C irc u i t  Co n stant 

Indicating contactor switch (ICS) (When Supplied). 

0.2  ampere tap 

2.0 ampere tap 

6 . 5  ohms d-e resistance 
0. 15 ohms d-e resistanc e 

::¥;: I n d i c a t i n g  V a l t a g e  S w it c h  ( I V S )  ( W h e n  S upp l i e d )  

The indicating voltage switch (IVS) has a series 

resistor . The " IVS will operate when 80% d.c.  rat ed 

voltage is applied to th e IVS circuitry. 

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 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

j ection mounting . Either a mounting stud or the 

mounting screws may b e  utilized for grounding the 

relay. The electrical connections may be made 

directly to the terminals by me ans of screws for 

steel panel mounting or to the terminal studs fur­

nished with the relay for thick panel mounting. The 

terminal studs may be easily removed or in serted 

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. 
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TYPE CP R ELAY ______________________________________________________ ___ 

INT£RNAL SCHEMATIC 

LOW IIOLTAGE-__j_------, 

HIGH 'IOLTAQE 

I IID I CATIIIG 
CONTACTOR SWI TCH 

NOTE: CONTACT IS Ill THE LEFT HAliO POSITION WHEM 
TKE VOLTAGE IS LOW OR THE PitAS£ RE'I'ERSED. 
(FROtH VIEW) 

PhASE A 
R l llltl LEG COIL 

PHASE I 
CEIITEI POLE COIL 

Fig, S. I nternal S chemotic of the Type CP Relay with 

lnclicatlng Contactor Switch in the High Voltage 
Circuit in the Type F T l l Case. 

S E T T I N G S 

There are two independent relay adjustments. 

These are the high and low voltage contact settings 

as described und er "Characteristics " .  These set­

tings determine the balanc ed three phase line-to-line 

voltage at which the relay c ontacts trip. The relay 

timing is not an independent adj ustment, since it is 

fixed by the contact settings chosen. Typical time 

curves for various contact settings are given in 
Figs. 6 and 7 .  

I n d i c at i ng Co nt acto r Sw i t c h  ( I C S )  (When Supp l ied) 

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. When the relay energizes 

a 1 25 volt or 250 volt d.c.  type WL relay switch, or 
e quivalent, use the 0 . 2  ampere tap .  For 4 8  volt d.c. 

applications set ICS in 2 ampere tap and use 

S�t304C209G0 1 type WL relay or equivalent. 

I n d i c a t i n g  V o l t a !! e S w it c h  ( I V S )  ( W h e n  S u p p l i e d )  

* No setting is required on the IVS unit except for 

th e sel ection of the required voltage tap on the tapped 

resistor. 

A D J U 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 oper-

4 

ation of this relay have been made at the factory. 

Upon receipt of the rel ay ,  no adjustments, other 

than those covered und er "Settings",  should be 

required. 

A c c eptance C he ck 

The following check is recommended to insure 

that the relay is in proper working order: 

A. CP Unit 

1 .  Contacts - Set the left-hand adjustable contact 

in the center of the scale and adjust the voltage 

until the moving contact just makes. Set the left­
hand contact back out of the way and bring the 

right-hand contact up until the contacts just 

make. The pointer should be within ± 1/32 " of 

where the left-hand pointer was. 

2. Minimum Trip Voltages - Check the scale mark­

ing s by setting either of the two contacts at a 

value marked on the scale, then alternately apply 

this voltage plus 3% and minus 3%. Contacts 

should make and break. 

Check all of the scale markings in a similar 

manner. 

3. Time Curve - The- time curve can be checked by 

the use of the circuits of Figs. 8 and 9 .  

B .  Indicating Contactor Switch (ICS) 

Close the main relay contacts and pass sufficient 

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

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

greater than the particular ICS setting being used. 
The indic ator target should drop freely. 

The cont act gap should be app roximately .047" 

between the bridging moving contact and the ad­

j ustabl e stationary contacts. The bridging moving 

contact should touch both stationary contacts 

simultan eously. 

* C. Indicating Voltage Switch (IVS) 

Clos e the main relay contacts and apply rated 

d-e voltage across terminals 1 and 10 . The contacts 

of th e IVS unit should close an d the indicator target 

should drop freel y. 

Rout i ne M a i nten ance 

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 experienc e to be suitable to the particular 

application. 

All contacts should be periodically cleaned. A 
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LO 

IFU;� j !H t}!�� . =::i: 
o H#l� lc:it :tl:i:tiili IH: af:.c.H' t: t f±+ , t: �t 

�0 � KO �0 
VOLTAGE IN PERCENT OF 

180 

HIGH VOLTAGE CONTACT SETTING 

200 

Curve 471072 
Fig. 6. Typical Overvoltage Time Curves lor the Type CP 

Relay. 

contact burnisher Sttl82A836H01 is recommended for 

this purpos e. The use of abrasive material for clean­

ing contacts is not reco mme nded, because of the 

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

C a l i brat i o n  

Use the following procedure for calibrating the 

relay if the relay has been taken apart for repairs, 

or the adjustments have been distrubed. This pro­

cedure should not be used until it is apparent that 

the relay is not in proper working order (See • Accept­

anc e Check " ). 

A. CP Unit 

1. Contacts - Apply sufficient voltage to the relay, 

to make the disc float in the cen ter of its travel. 

Move either of the adj ustable contacts until it 

just makes with the moving c ontact. If the two 

contacts pointers do not meet at the same point 

on the scale, adjust the follow on both ad­

justable contacts. The contacts should just 

"' g 3.0 
0 

g 

0 
0 20 60 eo 

VOLTAGE IN PERCENT OF 
LOW VOLTAGE CONTACT SETTING 

100 

Curve 471071 
Fig. 7. Typical Undervoltage Time Curves lor the Type CP 

R elay. 

make with the moving contacts when the pointers 

meet on the scale. Approximately the same 

follow should be in each of the adjustable station­

ary contacts. 

2. Minimum Trip Voltage - The adjustment of the 

spring tension in setting the minimum trip voltage 

is most conveniently made with the damping 

magnet removed. 

Set either of the adj ustable stationary con­

tacts in the center of its travel. (For example, 

on the 1 20 volt relay, set the contact on the 95 

volt setting . )  Apply this voltage t o  the relay. 

Wind up the spiral spring by m eans of the spring 

adj uster until the stationary contact and moving 

contact just make . 

Check the other scale markings by setting 

the adjustable contact on the se markings and 

applying the corresponding voltage. The moving 

contact should make and break within plus or 

minus 3% of the value marked on the scale. 
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TYP E CP RELAY ________________________________________________________ ___ 

(n&Sr';tl:) 

} TO TINEI{TUIU ITOPI .. 

,.------- "" �::�' =. 
} TO Tn•U{TINO JT.UTI MM 

STAll SWITttl •s• CLUIS 

184Al99 
Fig. 8. Diagram of Test Connection for checking the 

Unclervo ltage Time Curves of the Type CP Relay, 

3. Time Curve Calibration - Install the permanent 

magnet and connect the relay as per the circuit 

of Fig. 8. 

Set the high voltage contact on 100 volts and 

the low voltage contact on 70 volts. ( For the 

240 volt relay .  multiply these values by two. 

Similarly for the 480 volt relay. multiply these 

values by four. ) Apply rated voltage to the relay 

to all o w  the high voltage contact to make.  Sud­

denly drop the vo ltage to zero and adjust the 

permanent magnet gap until the rel ay oper­

ates in 3. 7 ± . 15 sec. 

Che ck the closing time of the high voltage 

contact by use of Fig. 9. With the voltage origi­

nally zero, suddenly apply rated voltage to the 

rel ay. The high voltage contact should close in 
3 . 9  seconds ± 0. 2 sec. 

B. Indicating Contactor S witch (ICS) 

Clos e the main relay contacts and pass suf­

ficient d-e current through the trip circuit to close 

the cont acts of the ICS. This value of current should 

not be greater than the particular ICS setting being 

used. The indicator target should drop freely. 

6 

CP R£L.AY 
(FIOiifYTEW) 

184Al95 
Fig. 9. Diagram of Test Connection for checking the 

Overvoltage T ime Curves of the Type CP Relay, 

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

Repair work can be done most satisfactorily at 

the factory. However, interchangeable parts can be 

furnishe d to the customers who are equipped for 
doing repair work . When ordering parts, al ways 

give the complete nameplate data. 

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

* The type CP relay when energized at rated vol ­

tag e balanced 3 phase has th e following VA burden 

for each phase. 

L ag g i n g P o wer 

W atts V a r s  V A  F a ctor A n g l e  

Phase A . 25 2 . 82 2 . 83 85 

Phase B . 3 7  1 . 9 2  1 . 96 79 

Phase C 1 . 1 1  2.50 2. 73 66 

The continuous voltage rating of the relays is 

1 10% of rated voltage. 
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l --+---------------�-P_H_AS_E�i_OT_A_T_I 0_.�1�, 2�,�3-----

2--+-�------------�------�---------------
3--+-�-.-----------+------�--------�-----

52 

DEV I C E N UMBER CHAR T 

�7 - R E V E R S E  PHAS E  R E LAY , TYPE CP 

�7- 1 )  -
�7-2 )  - PHASE 1 , 2  & 3 C O I LS R ESPECT I VE LY �7-3 )  -

52 - POWER C I RC U I T  dREAKER 
TC - BREAKER TR I P  C O I L  

a - BREA K ER AUX I L I AR Y  C ON TACT 
L - I ND I CAT I N G LAMP 

POS . D.C. TR I P  IWS 
oa --+-------

IIEII. 

184A200 
Ftg. 10. External Schematic Diagram of the Type CP Relay in the Type FTl l Case, 
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TYPE CP RELAY ________________________________________________________ _ 

. 19 0-3Z. �RE.W 

TERM I "l�L �NO 
M OUNT I NG- DE.T�IL.5> 

NOTE : A LL  D l  N\ � N S I O N5. 
I N  I N C H E S., 

9 
16 

PANEL CUTOUT t DRILUI'{G­
F"OR. SEMI-FL\Jf>'"' MIG • 

57-D-7900 
* Fig. 1 1. Outline ancl Drilling P lan lor the Type CP Relay in the Type F T 1 J  Case, 

W E S T I N G H O U S E  

R E L AY D E PA RT M E N T  

E L E C T R I C  C O R P O R A T I O N  

N EWA R K ,  N . J. 

Printed i n  U . S. A .  www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



��;) 
INSTALLATION 

LL. 4 1 -222 .2 

• OPERATION • MAINTENANCE 

I N S T R U C T I O N S  \��� 
• * � �------------------------------------------------------------------, 

TYPE CP REVERSE PHASE RELAY 

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

all blocking which may have been ins ert�d 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 Glose proper­

ly , and operate the relay to check the settings and 

electrical connections. 

A P P L I C A T I O N  

The type CP relay is a three phase induction 

disc type relay that operates upon phase reversal to 

disconnect a motor from a circuit. The relay may not 

operate for an open phase on the motor unless the 

motor ls so heavily loaded that normal voltage cannot 

be maintained on all phases. Normally, the relay 

will operate as soon as the machine is stopped and 

prevent it from being started again if one phase 

wire is open. 

This relay may also be applied to c los e its con­

tacts on either three phase overvoltage or three 

phase undervoltage conditions on a system . For 

example , one relay is used to initiate source breaker 

trip and another relay is used to supervise alternate 

source breaker closing on automatic bus transfer 

scheme s. 

C O N S T R U C T I O N A N D  O P E R A T I O N  

The type CP relay consists of a three phase volt­

age unit and an indic ati ng contactor switch when 

supplied. The principal component parts of the re­

lay and their 1 oc ation are shown in figures 1 and 2. 

A. Voltage Unit  (CP) 

The electromagnet is an "E" type laminated 

structure with a coil mounted on each leg. A wye 

connection is forme d by connecting one lead of 

each coil together. The other lead of the coils are 

conn ected to separate pha ses of a three phase 

with respect to each other since they are induc ed 

by out-of-phase voltages. The path of the three 

fluxes is across an air gap in which a disc is lo­

cated. The out-of-phase flux es cause a torque to be 

produc ed on the disc which moves to a position in 

its travel that corresp onds to the three phase voltage 

applied to the electromagnet. The disc will remain 

in this position until the applied three phase voltage 

is changed, at which time , the disc will move to a 

new position that corresponds to the new voltage. 

The out-of-phase fluxes are such that a positive 

sequence voltage tends to clos e the high voltage 

contact while a negative sequence voltage tends to 

close the low voltage contact. A reversed phase 

( which means ne gative sequence phase rotation) will 

cause the rel ay ' s  low voltage contact to close. This 

contact will also close on unbalance voltages that 

contain a ne gative sequence c omponent sufficient 

to red oc e  the relay tor que to its low voltage trip 

point . 

B. I n d i c at i ng Co ntactor S w itch ( I CS) 

The indicating contactor switch is a small d-e 

operated clapper· type devic e. A magnetic arm ature , 

to which leaf-spring mounted contacts are attached , 

is attracted to the magnetic core upon energization 

of the switch. When the switch closes, th e moving 
contacts bridge two stationary contacts, c ompleting 

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 bot­

tom of the case. 

The front spring, in addition to holding the target, 

provides restraint for the armattll'e and thus controls 

the pickup value of the switch. 

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

When the coils are energized with a thre e phase 

voltage, a flux is induced in each leg of the 

electramagnet. These fluxes are out-of-phase 

NEW INFORMATION 

The type CP really has adjustabl e  high and low 

voltage co nLacts which can ile set around the peri-

EFFECTIVE JANUARY 1 959 www . 
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2 

LOW VOLTAGE 
POINTER --.-.... 
CONTA 

MOVING 
CONTACT 

HIGH VOLTAGE 

Fig, 1, Type CP Relay Without Case. 

PHASE B 

PHASE A 

Fig, 2, CP Electromagnet, rear view, 
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�- TYPE CP RELAY _____________________________ •�· '-:::.·...::!4�1 -�22�2�.2 

INTERNAL SCHEMATIC 

It IIlii VOLTAGE --

LOll VOLTAGE -------

IIOTE: COMTACT IS Ill  Tit£ LEFT KAIID POS IT ION IIKEII 
TKE 'IOLTAilE IS LOW OR TilE PKASE IE'i'USEO. 
(FROMT V I EW) 

PKASE A 
__- R IGKT LEG COIL 

PliASE S 
CEJHER POLE COIL 

183A962 �---------------------------------------

Fig. 3. Internal Schematic of the Type CP Relay in the 

Type F T J J  Case. 

phery of a scale. The range of adjustment of the 

contacts are as follows: 

1 20 volt relay 

240 volt relay 

70 to 1 20 volts 

140 to 240 volts 

If either of the adjustable contacts are set for a 

value of voltage within these ranges, the relay will 

just close its contacts when the balanced three 

phase line to line voltages equal this value . For 

such a conUition, the relay is operating at its min­

imum trip point , and the operating time s on repeated 

operations are not repetitive within close tolerances. 

However, voltages greater than the overvoltage set­

ting or less than the undervoltage setting, result in 

relay timing operations which are consistent for 

repeated trials. 

The relay has inverse timing ; tHat is, the greater 

the increase in voltage the faster the relay con­

tacts will close. Typical time curves for various 

contact settings are shown in figures 6 and 7. 

T r i p C i rc u i ! 
The main contacts will safely close 30 amperes 

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

cating contactor switch ( when supplied) will safely 

carry this current long enough to trip a circuit breaker. 

The indicating contactor switch (when supplied) 

has two taps that provide a pickup setting of 0 . 2  

L OW  'i'OllAGE 

KliH 'i'OLTAIIE 

MOTE: CONTACT IS Ill THE LEFT IIAIID POSITION WHEII 
TKE 'f'OLTAGE IS LOW OR TKE f'IU.SE IUVERSED. 
(FROIIT V IE  .. ) 

PIIA$E A lliiiiH LEG COIL 

PHASE II 
__...--CEIITEII POLE COIL. 

Fig. 4. Internal Schematic of the Type CP Relay with 

Indicating Contactor Switch in the Low Voltage 

Circuit in the Type F T J J  Case. 

or 2 amperes. To change tap s  re quires connecting 

the lead located in front of the tap block to the 

desired setting by me ans of a screw connection. 

T r i p  C i rc u i t  Con stant 

Indicating co ntactor switch (ICS) (When Supplied). 

0 . 2  ampere tap 

2.0 ampere tap 

6.5 ohms d-e resistance 

0. 15 ohms d-e resistanc e 

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

The relays should be mounted on switchboard 

panels or their e quivalent in a location free from 

dirt, moisture, excessive vibration, and heat. Mount 

the relay vertically by means of the · four mounting 

holes on the flang e for semi-flush mounting or by 

me ans of the rear mounting stud or studs for pro­

j ection mounting . Either a mounting stud or the 

mounting screws may be utilized for grounding the 

relay. The electrical connections may be made 

directly to the terminals by me ans of screws for 

steel panel mounting or to the terminal studs fur­

nished 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. 
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TYPECP RELAY ________________________________________________________ ___ 

LOW 'IOlTAGE 

FRONT VIEW 

IIOTE: CONTACT IS Ill THE LEFT liAIID POSITION WlifM 
TtiE �OLTAGE IS LOW OR THE PHASE RE'IERSEO. 
( FRONT YIEW) 

PHASE A 
R h iKT LEG COIL 

PKASE I 
CEIITER POLE COIL 

;:;g. S. I nternal S chemotic of the Type CP Relay with 

Indicating Contactor Switch in the High Voltage 
Circuit in the Type FTJ J Case. 

S E T T I N GS 

There are two independent rela.J- adjustments. 

These are the high and low voltage contact settings 

as described under "Characteristics".  These set· 

tings d etermine the balanc ed three phase line-to-line 

voltage at which the relay c ontacts trip. - The relay 

timing is not an independent adj ustment, since it is 

fixed by the contact settings chosen. Typical time 

curves for various contact settings are given in 

Figs. 6 and 7 .  

I nd i c at i ng C onta ctor S w i t c h  ( I C S) ( W h e n  Supp l i e d) 

No setting is required on the ICS unit except the 
selection of the 0 . 2  or 2.0 ampere tap setting. This 

selection is made by connecting the lead located in 
front of the tap block to the desired setting by means 

of the connecting screw. When the relay energizes 

a 1 25 volt or 250 volt d.c.  type WL relay switch, or 
e quivalent, use the 0 .2 ampere t ap .  For 48 volt d.c.  

applications set ICS in 2 ampere tap and use 

S�t304C209G0 1 type WL relay or equivalent. 

A D J U 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 0.per­

ation of this relay have been made at the factory. 

Upon receipt of the rel ay ,  no adjustments, other 

than those covered under "Settings",  should be 

required. 

4 

A cc ept an c e C he ck 

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

A. CP Unit 

1. Contacts - Set the left-hand adjustable contact 

in the center of the scale and adjust the voltage 

until the moving contact just makes. Set the left­

hand contact back out of the way and bring the 

right-hand contact up until the contacts just 

make . The pointer should be within ± 1/32 " of 

where the left-hand pointer was. 

2. Minimum Trip Voltages - Check the scale mark­

ing s by setting either of the two contacts at a 

value marked on the scale, then alternately apply 

this voltage plus 3% and minus 3%. Contacts 

should make and break. 

Check all of the scale markings in a similar 

manner. 

3. Time Curve - The time curve can be checked by 

the use of the circuits of Figs. 8 and 9. The 

operating time should e qual those of the curves 

of Figs. 6 and 7 plus or minus 5%. 

B. Indicating Contactor Switch (ICS) 

Close the main relay cont acts and pass sufficient 

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

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

greater than the particular ICS setting being used. 

The indic ator target should drop freely. 

The cont act gap should be app roximately . 047" 

between the bridging moving contact and the ad­

justable stationary contacts. The bridging moving 

con tact should touch both stationary contacts 

simultaneously. 

R out i ne M a i nt enanc e 

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 experienc e to be suitable to the particular 

application. Phantom loads should not be used in 

testing induction-type relays because of the result­

ing distorted curren� wave form which produces an 

error in timing. 

All contacts should be periodically cleaned. A 

contact burnisher S�t 182A836H0 1 is recommended for 

this purpose. The use of abrasive material for cl ean­

ing contacts is not recommended, because of the 

danger of embedding small particles in the face of 

the soft silver contac.t and thus impairing the contact. 
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RELAY - TYPE CP 
TYPICAL OVERVOLTAGE 

TIME CURVES 

H!H--t-----1-- -- HIGH VOLTAGE CONTACTS f--'-1-'__;_, 

<I> 
0 
z 
0 
0 
"' 
<I> 

� 

<J) 
1-
0 
<! 
1-
z 
0 
0 

"' 
"' 
<! � 
0 
> 

:I: 
"' 
;: 
"' 
<J) 
0 
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SET AT 110 VOLTS 

- - - HIGH VOLTAGE CONTACTS 
SET AT 100 VOLTS 

VOLTAGE IN PERCENT OF 
HIGH VOLTAGE CONTACT SETTING 

Curve 471072 
Fig. 6. Typical Overvoltage Time Curves for t he Type CP 

Relay. 

C a l i brat i o n  

Use the following procedure for calibrating the 

relay if the relay has been taken apart for repairs , 

or the adjustments have been d istrubed. This pro­
cedure shou1d not be used until it is apparent that 

the relay is <-:lOt in proper working order ( See • Accept­

anc e Check "). 

A. CP Unit 

1. Contacts - Apply sufficient voltage to the relay, 

to make the disc iloat in the cen ter of its travel. 

Move either of the adj ustable contacts until it 

just makes with the moving contact. If the two 

contacts pointers do not meet at the same point 

on the scale, adjust the follow on both ad-

j ustable contacts. The contacts siwuld just 

make with the moving contacts when the pointers 

meet on the scale. Approximately the same 

follow should be in each of the adjustable st·:ttion­

ary cop.tacts. 
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RELAY - TYPE CP 
TYPICAL UNDERVOLTAGE 

TIME CURVES 

-- HIGH VOLTAGE CONTACTS -l--'--1-1-.!---lhl---1'------+-----J 
SET AT 110 VOLTS 

1 --- HIGH VOLTAGE CONTACTS 1 SET AT 100 VOLTS 

Curve 471071 
\ I  

Fig. 7. 1';;pica1 Undervoltage Time Curves for the Type CP 
R elay. 

2. Minimum Trip Voltage - The adjustment of the 

spring tension in setting the minimum trip voltage 

is most conveniently mar e  with the damping 

magnet removed. 

Set either of the adjustable stationary con­

tacts in the center of its travel . ( For example, 

on the 120 volt rel ay ,  set the contact on the 95 

volt setting . )  Apply this voltage t o  the relay. 

Wind up the spiral spring by m eans of the spring 

adj uster until the stationary contact and moving 

contact just make . 

Check the other scale markings by setting 

the adjustable contact on these markings and 

app lying the corresponding vo�tage. The moving 

contact should make and break within plus or 

minus 3% of the value marked on the scale. 

3. Time Curve Calibration - Install the permanent 

magnet and connect the relay as per the circuit 

of Fig. 8. 
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TYPECP RELAY ________________________________________________________ ___ 

3 PHASE 60 CYCLE 
115 VOLT 
s�""L' 

(nX:l�'itJ) 

} TO TINU{TUU ITOI'S .. 
.------ STOP ���a: 

} TO TUO{TINEI IT&ITI Mil 
STAll .. ITCM •s• CLOII.I 

184Al99 
Fig, 8. D iagram of Test Connection for checking the 

Unclervoltage Time Curves of the Type CP Relay, 

Set the high voltage contact on 100 volts and 

the low voltage contact on 70 volts. (For the 

240 volt relay, multiply these values by two . )  Ap­

ply rated voltage to the relay to allow the high 

voltage contact to make. S udd enly drop the 

voltage to zero and adj ust the permanent magnet 

gap until the relay operates in 3. 7 ± . 15 sec. 

Che ck the closing time of the high voltage 

contact by use of Fig. 9. With the voltage origi­
nally zero, suddenly apply rated voltage to the 

relay. The high voltage contact should close in 
3 . 9  seconds ± 0. 2 sec. 

B. Indicating Contactor S witch (ICS) 

Close the main relay contacts and pass suf­

ficient d-e current through the trip circuit to close 

the cont acts of the ICS. This value of current should 

not be greater than the particular ICS setting being 

used. The indicator target should drop freely. 

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

Repair work can be done most satisfactorily at 

6 

CP RELAY 
(FIOiiriilW) 

184Al95 
Fig. 9. D iagram of Test Connectiol'i for checking the 

Overvoltage Time Curves of the Type CP Relay. 

the factory. However, interchangeabl e parts can be 

furnishe d to the customers who are equipped for 

doing repair work. When ordering parts, always 

give the complete nameplate data. 

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

The type CP relay when energized at 1 20 volts 
balanced 3 phase has the following VA burden for 

each phase. 

L agg i ng P ower  

Watts  V ar s  V A  F a ctor  A n g l e  

Phase A . 25 2.82 2.83 85 

Phase B . 3 7  1 . 9 2  1 . 96 79 

Phase C 1 . 1 1  2.50 2 . 73 66 

The continuous voltage rating of the relays is 

1 10% of rated voltage. 
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TYP E CP RELAY ----------------------------�' ·=-L:....:. 4::..:1.::.:·2�22�.2 

PHASE iOTAT I O• 1 , 2 , 3 1 --.----------.----------��----- D. C. Tlli P  iij$ POS . 
oa ---+---------

2--+-�--------+-----�--------------- MEa. 

3--4-��-----------+---��------+------

S2 

DEV I C E NUMBER CHART 

�7 - R E V E R S E  PHA S E  R ELAY , TYPE CP 

�7- 1 )  -
�7-2 ) - PHASE 1 , 2  & 3 C O I LS R ESPECT I VE LY �7-3 )  -

52 - POWER C I RC U I T  dREAKER 

TC - BREAKER TR I P  C O I L  
a - BR EA K ER AUX I L I AR Y  C ON TACT 
L - I N D I CAT I N G  LAMP 

184A200 
Fig. 10. External Schematic D iagram of the Type CP Relay in the Type FTl l Case. 
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TYPE CP R ELAY __________________________________________________________ ___ 

�::C C0CAT00N� 
SEMI - FLUSH MT�.i 
PROJ"ECTIO� MTC::.. ---' 

. 1 90-3Z SC.R.E.W 

5PAC.ER FOR 
THIIo.l PAHEL� 

.1'}0 ·32 SCR.EW 
{ FCR. I� ICK 

PAHEL US.£ 
. I � 0-3Z ';>T\JD) 

TERMI ... AL AND 
MOUNT I NG- DETA.I� 

NOTE � AU.  DIM EN S IO N'S 
lf"4 I NCHE� 

9 
16 

L '01"- 4- H CLES FOR. 
'f-, 1.90·3 2.  MIGr. SCREWS 

PANEL CUTOUT ( DRILLING 
F"CR. SEMI-FLU&H MTG . 

�-----------------5! ----� 9 � Ol.a.. . HCLE 

I E  RM I NJ>.I.,. 1jz. lk-z. NU "-4 BER. 

PANEL DR ILLING OR CUTOUT F"OR 
PROJl:.C\ 1 0\-.1 MT4 . 

(FRONT \1\EW) 

57-D-7900 
Fig, 1 7. Out/In& ancl Drilling Plan for the Type CP Rttlay in the Type F T 7 l  Case, 

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

M E T E R  D I V I S I O N  N E W A R K , N . J .  
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I. L. 41 -222. 1 

INSTALLATION • OPERATION • MAINTENANCE 
I N S T R U C T I O N S  1::�� ��� 

� * � �------------------------------------------------------------------, 
r-

TYPE CP REVERSE PHASE RELAY 

C A U TI O N  Before putting relays into service , re­

move all blocking which may have tleen 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. 

APPLICAT ION 

The type CP reverse-phase relay operates upon 

phase reversal to disconnect motors from the circuit. 

However if one phase opens resulting from a blown 

fuse or some similar interruption of service, with 

polyphase motors operating on the system , the relay 

may not operate unless the motor s are so heavily 

loaded that normal voltage cannot be maintained on 

all phases. Normally, the relay will operate as soon 

as the machine s are stopped, thus preventing them 

from being started again if one phase wire is open. 

Since the relay is essentially a three phase con· 

tact making voltme ter, it may also be applied to 

close one set of contacts on 3 phase overvoltage 

conditions, and the other set of contacts on three 

phase undervoltage conditions. 

CONSTRUCTION AND OPERATION 

The type CP relay consists of an induction disc 

type unit, and an indicating contactor switch when 

supplied. In addition an external box containing 

three resistors is supplied. Each of these resistors 

is to be connected in series with one phase winding 

of the relay. 

The operating element is an induction disc type 

unit operating on three phase voltage. The induction 

disc is a thin four-inch diameter condu cting disc 

mounted on a vertical shaft. The shaft is supported 

on the lower end by a steel ball bearing riding be· 

tween concave sapphire jewel surfaces, and on the 

upper end by a stainless steel pin. 

On the relays , the moving contact is a small 

silver rod hemispherically shaped at either end to 

NEW INFORMATION 

form a double throw arran gement .  It i s  fastened on 

the end of a conducting arm. The other end of thi's 

arm is clamped to an insulating tube on th e disc 

shaft. The electrical connection is made from the 

moving co ntact thru the arm and a spiral spring. 

On e end of the spring is fastened to th e arm, and 

the other to a slotted spring adjusted disc which in 

turn fastens to the moulded insulation block mounted 

on the element. 

The front and back stationary contact assemblies 

are both adjustable .  Each mounts o n  a lever which 

can be set anywhere about the periphery of a cali­

brated scale. The moulded brackets, upon which the 

stationary contact leaf springs are mounted, are 

each secured to their respective lever arms by two 

screws. These screws may be loosened and the 

moulded contact supports pivoted to the positions 

required for correct tracking of both contact assem· 

blies on the calibrated scal e. 

The relay electromagnet consists of a main 

potential coil, and two upper pole potential coils. 

The main coil is tapped, and the tap point is used 

as a neutral (not brought out) for a wye connection of 

the relay coils. The three legs of the wye ar e re­

spectively, the two upper pole coils connected in 

series, and each half of the tapped main pole winding. 

When energized by three phase voltages, the 

fluxes of the main and upper pole circuits react to 

produce torque on the induction disc. This torque 

is a function of the positive and negative sequence 

components of voltage, each set tending to produce 

opposite rotation of the induction disc. Thus positive 

sequence voltage tends to make the high voltage 

contacts close wh ile ne gative sequence tends to 

close the low voltage contacts. A reversed phase 

(which means ne gative sequence phase rotation) will 

cause the rel ay low voltage contacts to trip. In 

addition, unbalanc e in the voltages impressed on the 

relay will also cause the low voltage contacts to 

close, if due to unbalance sufficient negative se· 

quence voltage is present to reduce the relay torque 

to the low voltage tripping point. 
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TYPE CP RELA Y ------------------------------

INTERtfAL SCHEMATIC 

llllt 'IOI.TA&E 

LOW VOl TAlE 

IOTE: CIITACT IS Ill THE U:FT HAIID IJQSITIOII 11111£11 
THE YOlTAQE IS LOI OR THE PHASE REVERSED. 
( FIOIIT 'f'lfW} 

PHASE A 
lOWEI POlE COIL 

PHAIE I 
LOWEll POLE COIL 

PHASE C 
UPPEI POLE COILS 

REO HAIIOLE 
TEST SIIlTCH 

TE8UIIAI. 

57-D-7916 

Fig. J, Internal Schematic of the Type CP Relay in the 

Type FT2 1 Case. 

I n d i cat ing  Contactor Sw itch  U n i t  ( I C S ) (When Suppl i e d ) 

The d-e indicating contactor switch is a small 

clapper type device. A magnetic armature, to which 

leaf-spring mounted contacts are attach ed, is at­

tracted to the ma gnetic core upon energization of the 

switch . When the switch closes, the moving con­

tacts bridge two stationary contacts, completing the 

trip circuit. Also during this operation two fingers 

on the armature deflect a spring located on the front 

of the s witch, 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. 

CHARACTERISTICS 

The type CP reverse phase rel ay has adjust­

able high and low voltage contacts which can be set 

around the p eriphery of a scale. For the 115  volt 

r.elay this scale is calibrated from 70 to 120 volts, 

an d for the 230 volt relay, the scale is calibrated 

from 140 to 240 volts. 

The voltage value s indicated ·on the scale, 

represent balanc ed three phase voltages applied to 

the relay. The relay contacts will j ust close when 

2 

INTERNAL SCNEMATIC  

HI GII VOLTAGE--

LOW VOLTAGE 

IIIDIC.HIIIG 
COIIUCTOR SWITCH 

NOTE: COMTACT IS U l  THE LEFT HAlO POSITIOII lltfll 
THE VOLTAGE IS LOll OR THE PHASE IEVElSED. 
( FIIMIT V I EW) 

PH.UE .l 
LOWER POLE COIL 

PHASE I 
LOWER POlE COIL 

PHASE C 
UPPER POLE COILS 

RED HAIIOLE 

TEST SWI TCH 

-TEJMINAl 

57-D-7917 

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

Tl'Pe FT2 J  Case with Indicating Contactor Switch 

in the Low Voltage Circuit. 

the balaneed three phase line to line voltages reach 

the value indicated by the pointer of either of the 

adjustable stationary contacts. 

If the ro ntacts are s et to close for a particular 

line to line value of balanced three phase voltage, 

and if that exact voltage is applied, then the relay is 

operating at its minimum trip point and the times on 

repeated operations are not repetitive within close 

tolerances. However, voltages appreciably greater 

than the overvoltage s etting, or appreciably less than 
the undervoltage setting, result in relay timing oper­

ations which are consistent for repeated trials. 

The relay has inverse timing; that is,  the greater 

the increase in voltage the faster the relay cont act 

will travel. Typical time curves for various contact 

settings are shown in Figs. 3 and 4, 

T r i p  C i r c u i t  

The ma.in contacts will safely close 30 amperes 

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

cating contactor switch (when supplied) will safely 

carry this current long enough to trip a circuit 

breaker. 

The indicating co ntactor switch (when supplied) 

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 me ans of a screw connection. 
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TYPE CP RELAY 

,, 

! 

w " <( � 0 4.0 > 
:I: !!! 
l: 
w •. U) 0 -' u 
0 1-
"' .. 
:r 
i= 

-+ 

!90 EW 
VOLT.I..� :a.  R A. I S E "l  �UDOENLV FROM 0 VOLT�:> TO iHtc ..P.� ("".( ::_li_QP-cJ"_.(ONT.A.CT VflLTAG:r- &FTTING SI-H,WN H E ra:  

Curve 282258 
Fig. 3. Typical Overvoltage Time Curves for the Type 

CP Relay. 

T r i p  C i rc u i t  Con stant 

Indicating contactor Switch (ICS) (When Supplied). 

0. 2 ampere tap 6.5 ohms d-e resistance 
2.0 ampere tap 0. 15 ohms d-e resi stanc e 

I NSTALLATION 

The relays should be mounted o n  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 flang e 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 

directly to the terminals by me ans of screws for 

steel pane l mounting or to the terminal studs fur­

nished with the relay for thick pan el mounting . The 

terminal studs may be easily removed or inserted by 

locking two nuts on the stud and then turning the 

I. L • .4 1·222. 1  

t >II �_p 
Q 
z 
0 IJ , .. "' 
.! 
·-I) � t; 
13 
t�� •( � ·  
_, 
" > 

t: 
IL v.. 
0 .. -' u 
0 1-

Curve 282257 
Fig. 4. Typical Undervoltage Time Curves for the Type 

CP Relay. 

proper nut with a wrench. 

For detailed FT case information refer to I.L.41-076. 

SETTI NGS 

There are two independent relay adjustments. 

These are the high voltage and low voltage contact 

settings as described under "Characteristic s " .  
These settings determine the balanc ed three phase 

line-to-line voltage at which the relay contacts trip. 

The relay timing is not an independent adjustment, 

sin ce it is fixed by the contact settings chosen. 

Typical time curves for various contact settings are 

given in Figs. 3 and 4.  

I n d i c at ing Contactor  Switch ( I C S )  (When Sup p l i ed )  

No setting i s  required on the ICS unit except the 

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

selection is made by connecting the lead located in 

nt of the tap block to the desired setting by 

eans of the connecting screw. When the relay 
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TYPE CP RELAY __________________________________________________________ __ 

CP IELAY (FIIiiTYib) 

l83A328 

Fig. 5. Diagram of Test Connections for Checking the 

Overvoltage Time Curves of the Type CP Relay. 

energizes a type WL relay switch, or equivalent, use 

the 0. 2  ampere tap. 

ADJ USTMENTS AND MAI NTENANCE 

The proper adJ ustments to insure correct oper­

ation 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 adjustments at regular maintenance 

periods, the instructions below should be followed. 

All contacts should be cleaned periodically. 

A contact burnisher &t 1 82A836H0 1 is recommended 

for this purpose. The use of abrasive material for 

cleaning contacts is not recommended because of 

the danger of embedding small particl es in the face 

of the soft silver and thus impairing the contact . 

The relay has front and back adj ustable station­

ary contacts; to adjust these properly set the two 

levers so they are at approximately the mid-scale 

position with both pointers indicating the same volt­

age value on the scale.  Then adjust the position of 

the front and back contacts so they both j ust touch 

on either side of th e moving contact. This is done by 

loosening the two screws at the top of each lever 

and rotating the adj ustable contact assembly slightly 

until the desired contact positions are obtained. 

4 

(FJtl;tl�) 

} TO TINEII{TlWER STOPS INEM 
,--------+ STOP g.;:�YO��= 

} TO T !MER {TINER STAaTS WIIU 
START SWITCH •s• CLOSES 

l83A329 

Fig. 6. Diagram of Test Connections for Checking the 

U11dervo/tage Time Curves of the Type CP Relay. 

The screws should be tightened seourely. 

To check the relay calibration, and adjustable 

three phase voltage source must be used. Various 

balanced three phase voltages may be impressed on 

the relay, and the position of the adj ustable contacts 

checked :for the various values. This may be best 

done by means of an indicating lamp suitably con­

nected in the trip circuit . 

If readjustment s are necessary, they can be 

made by rotating the notched spring adj uster with a 

screw driver blade inserted in one of the notches.  

The relay time curves may be checked with the 

arrangements given in Figs. 5 and 6 the former for 

the overvoltage curve, the latter for the undervoltage 

curve. 

I nd i c at ing  Co nta c to r  S w i tch ( I C S ) (When Supp l i ed) 

Clos e the main relay contacts and pass suf­

ficient 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. 

REPAIRS AND RENEWAL PARTS 

Repair work can be done most satisfactorily at 

the factory. However, interchangeabl e parts can be 
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TYPE CP RELAY _____________________________ _.:.:• ·-=L::..· ....:.4.:....1 ·=22:.::2....:... 1 

PHASE IIOTATIOII 1,2,3 

DEW ICE IUIMIEI CIWIT _ 
�7 - REVERSE PliASE RELAY, TYPE CP �! ·· EXTERNAL RESISTORS 

11�·---+---->--­
POS. 

47-1! �7-2 - PHASE 1,2 ' 3 COILS RESPECTIVELY 

47-3 02 - POWER C I R CU I T  BREAKER 

TC - BREAKER TRIP COil  

a • BREAKER AUKIL I ARY CONTACT 

l - IIIDICAT I II G LAMP 

182A818 

Fig. 1. External Schematic D iagram of the Type CP Relay 

in the Type FT2 1 Case. 

furnished to the customers who are equipped for do­

ing repair work. When ordering parts, always give 

the complete nameplate data. 

ENERGY REQUI REMENTS 

The type CP Relay when energized at 1 15 volts 

balanced 3 phase, and with the external resistance 

box connected, has the following VA burdens for 

each phase. 

S LOT 

_L��----

.l'::l0 -3 2  sc. 

+,,-+ , �{-TT I I I I "'I"' 
..r 

13-D- 5790 

Fig. 8. Outline and Drilling P lan of the External Re· 

sistor Box. 

Lagging 

Power Factor 

Watts Vars VA Angle 

Phase A 8.5  . 30 8.5 2.0° 
Phase B 9.0  1 . 6 9 . 1  10. 2c 
Phase C 7 . 6  1 . 2  7 . 7  9.0° 

The continuous voltage rating of the relays is 

110% of rated voltage. 
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TYPE CP R ELAY 
_____________________________________________________________ _ 

6 

• 1�0-32. SCREW 

SPACER FOR 
T�IN PAt-tl::\..<;. 

� -19SCRE.W IG (FO� "T\-\IC\o<.. �EL USE 
16- 18 STUD) 

ISl0-32 SC'R.EW 
(rOR TI-\\C.K 
'P,C...NEL U"S.E 
. 1 00 -32 SIUD) 

T ERMINAL AN D 
MC>UNT I N E.- D£:1A.I L'5 

NOTE : ALL D I M ENS I ON S  
I N  1\-.IC.r\\::.� 

j DI A- - 4- HoLE.S FOR 
+ . 190·3'2. MTC:r. <:>CREW$ 

Pt>.NEL CUTOUT .. ORILLI � G­

I'"OR SE'MI-F LU5\-I I.ATG • 

� 
G)� i TERM I NAL 

I I I _ j _ I 1 I N U ••=r- R  :+" 13c..,..t- 1 3'L-- I 3r 13� oTo .., <-

PANEL DRILLI NG- OR C UTOUT FOR 
PRO;J" ECT IO� MTGr. 

(FR.O�T V IEW) 

57-D- 7901 

Fig. 9, Outline and Drilling Plan for the Type CP Rel"y in the Type FT2 1  Case. 
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TYPE CP REVERSE PHASE RELAY 

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

move all blocking which may have l:leen 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 CP reverse-phase relay operates upon 

phase reversal to disconnect motors from the circuit. 

However if one phase opens resulting from a blown 

fuse or some similar interruption of service, with 

polyphase motors operating on the system, the relay 

may not operate unless the motors are so heavily 

loaded that normal voltage cannot be maintained on 

all phases. Normally, the relay will operate as soon 

as the machine s are stopped, thus preventing them 

from being started again if one phase wire is open. 

Since the relay is essentially a three phase con­

tact making voltme ter, it may also be applied to 

close one set of contacts on 3 phase overvoltage 

conditions, and the other set of contacts on three 

phase undervoltage conditions. 

CONSTRUCTION AND OPERATI ON 

The type CP relay consists of an induction disc 

type unit, and an indicating contactor switch when 

supplied. In addition an external box containing 

three resistors is supplied. Each of these resistors 

is to be connected in series with one phase winding 

of the relay. 

The operating element is an induction disc type 

unit operating on three phase voltage. The induction 

disc is a thin four-inch diameter condu cting disc 

mounted on a vertical shaft. The shaft is supported 

on the lower end by a steel ball bearing riding be­

tween concave sapphire jewel surfaces, and on the 

upper end by a stainless steel pin. 

On the relays , the moving contact is a small 

silver rod hemispherically shaped at either end to 

* SUPERSEDES I . L. 41 -222. 1  
Denotes change from superseded issue.  

form a double throw arrangement. It is fastened on 

the end of a conducting arm. The other end of thi's 

arm is clamped to an insulating tube on th e disc 

shaft. The electrical connection is made from the 

moving contact thru the arm and a spiral spring. 

On e end of the spring is fastened to th e arm, and 

the other to a slotted spring adjusted disc which in 

turn fastens to the moulded insulation block mounted 

on the element. 

The front and back stationary contact assemblies 

are both adjustable .  Each mounts o n  a lever which 

can be set anywhere about the periphery of a cali­

brated scale. The moulded brackets, upon which the 

stationary oontact leaf springs are mounted, are 

each secured to their respective lever arms by two 

screWs. These screws may be loosened and the 

moulded contact supports pivoted to the positions 

required for correct tracking of both contact assem­

blies on the calibrated scale. 

The relay electromagnet consists of a main 

potential coil, and two upper pole potential coils. 

The main coil is tapped, and the tap point is used 

as a neutral (not brought out) for a wye connection of 

the relay coils. The three legs of the wye are re­

spectively, the two upper pole coils conne cted in 

series, and each half of the tapped main pole winding. 

When energized by three phase voltages, the 

fluxes of the main and upper pole circuits react to 

produc e torque on the induction disc. This torque 

is a function of the positive and negative sequence 

components of voltage, each set tending to produce 

opposite rotation of the induction disc. Thus positive 

sequence voltage tend s to make the high voltage 

contacts close while negative sequence tends to 
close the low voltage contacts. A reversed phase 

(which means ne gative sequence phase rotation) will 

cause the rel ay low voltage contacts to trip. In 

addition, unbalanc e in the voltages impressed on the 

relay will also cause the low voltage co ntacts to 

close, if due to unbalance sufficient negative se­

quence voltage is present to reduce the relay torque 

to the low voltage tripping point. 
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TYPE CP R ELAY 

INTERNAL SCHEMAT IC 

lllll wot.TAG£ 

LOI VOL TAlE 

lOT£: AIITACT IS Ill THE LEFT HAIID POSITIOII wt!EI 
111£ YOLTA&E IS LOW OR THE PHASE REVERSED. (FitOIT V I EW) 

PHASE A 
LOWEll POLE COIL 

PHASE 8 
LOW£11 POLE COIL 

PHASE C 
UPPEI POLE COILS 

REO KAIIDLE 
TEST SWITCH 

-TEIIMIUL 

57-D-7916 

Fig, J, Internal Schematic ol the Type CP Relay in the 

Type FT2 1 Case, 

l n d i  cat i n g  Contactor  S w itch U n i t  ( I C S) (When Su p p l ied) 

The d-e indicating contactor switch is a small 

clapper type device. A magnetic armature, to which 

leaf-spring mounted contacts are attach ed, is at­

tracted to the ma gnetic core upon energization of the 

switch . When the switch close s, the moving con­

tacts bridge two stationary contacts, completing the 

trip circuit. Also during this operation two fingers 

on the armature deflect a spring located on the front 

of the switch, which allows the operation indicator 

target to drop. The target is reset from the outside 

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

the cover. 

The front spring, in addition to holding the tar­

get, provides restraint for the armature and thus 

controls the pickup value of the switch. 

CHARACTERISTICS 

The type C P  reverse phase rel ay has adjust­

able high and low voltage contacts which can be set 

around the p eriphery of a scale. For the 115 volt 

relay this scale is calibrated from 70 to 120 volts, 

and for the 230 volt relay, the scale is calibrated 

from 140 to 240 volts. 

The voltage values indicated ·on the scal e, 

represent balanc ed three phase voltages applied to 

the relay. The relay rontacts wi ll just close when 

2 

INT£1tttAL SCMENATIC  

HIGH vou.u,£--

LOW VOLTAQ£ -

IIIDICATIIIG--
CONTACTOR SWITCH 

MOTE: COIITAC·r IS Ill THE LEFT HNID POSITION -Ell 
THE VOI.TAGE IS LOW OR THE PHASE IEVEIIS£0. 
( FIOIIT V I E"If) 

PHASE A 
LOWER POLE COIL 

PHASE II 
LOWER POLE COIL 

PHASE C 
UPPER POLE COILS 

IIED HNIDLE 

TEST SWITCH 

-TEINIIIAL 

57-D-7917 

Fig. 2. lnt•�rnal Schematic ol the Type CP Relay in the 

Type FT2 1 Case with Indicating Contactor Switch 

in tl1e Low Voltage Circuit, 

the balanced three phase line to line voltages reach 

the value indicated by the pointer of either of the 

adjustable stationary contacts. 

If the m ntacts are set to cl ose for a particular 

line to line value of balanced three phase voltage,  

and if  that exact voltage is applied, then the relay is 

operating at its minimum trip point and the times on 

repeated operations are not repetitive within close 

tolerances. However, voltages appreciably greater 

than the ov ervoltage setting, or appreciably less than 

the und ervoltage setting, result in rel ay timing oper­

ations wh ich are consistent for repe ated trials. 

The relay has inverse timing; that is,  the greater 

the increase in voltage the faster the relay rontact 

will travel. Typical time curves for various contact 

settings are shown in Figs. 3 and 4. 

T r i p  C i rcu i1· 

The main contacts will safely close 30 amperes 

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

cating contactor switch (when supplied) will safely 

carry this current long enough to trip a circuit 

breaker. 

The indicating co ntactor switch (when supplied) 

has two taps that provide a pickup setting of 0. 2 or 

2 amperes. To change taps requires connecting the 

lead loc ated in front of the tap block to the desired 

setting by me ans of a screw connection. 
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TYPE CP RELAY 

3.c 

8. 

41> Q 
z 
8 '  ... Ill 
� 

"' .., <( s o •· 
> 
:1: � 
J: 
� 3. 0 ..J u 
0 1-
"' 2. 
:1: 
i= 

; 

' 

VOLTA::t RAISE'l �UODENLV P"ROM 0 VOLT6 TO THE � f"".J �Jlilllrlj_ c;ONTACT VnLTAG'f" !;,FTTIN& SHOWN HER£ 

Curve 282258 
Fig. 3. Typical Overvoltage Time Curves for the Type 

CP Relay. 

T r i p  C i rc u it  Co n stant 

Indicating contactor Switch (ICS) (When Supplied). 

0. 2 ampere tap 6. 5  ohms d-e resistance 
2 . 0  ampere tap 0 . 15 ohms d-e resi stance 

I NSTALLATION 

The relays should be mounted on switchboard 

panels or their equival ent in a location free from 

dirt, moisture , excessive vibration, and heat. Mount 

the relay vertically by means of the four mounting 

holes on the flang e 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 

directly to the terminal s by me ans of screws for 

steel panel mounting or to the terminal studs fur­

nished with the relay for thick pan el mounting. The 

terminal studs may be easily removed or inserted by 

locking two nuts on the stud and then turning the 

I . L .  4 1 -222. 1 A  

"' Q 
:z 
0 ' I.J ... "' 
� 
,. lJ <.( ,_ 

11 
t�� <( f ·  _ ,  0 > 

( -
... v.. 
0 3. -' u 
0 1-

Curve 282257 
Fig. 4. Typical Unclervoltage Time Curves for the Type 

CP Relay. 

proper nut with a wrench. 

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

SETTINGS 

There are two independent relay adjustments. 

These are the high voltage and low voltage contact 

settings as described under "Characteristic s " .  

These settings determine the balanc ed three phase 

line-to-line voltage at which the relay contacts trip. 

The relay timing is not an independent adjustment, 

sin ce it is fixed by the contact settings chosen. 

Typical time curves for various cont act settings are 

given in Figs. 3 and 4. 

Ind i c at i ng Co nta cto r  S w i t c h  ( I C S) (When Supp l i ed)  

N o  setting is required on the ICS unit except the 

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

selection is made by connecting the lead located in 

nt of the tap block to the desired setting by 

eans of the connecting screw. When the relay 
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TYPE CP RELAY _____________________________________________________________ __ 

CP RELAY 
(FMiin!EW) 

} {TINER STOPS 1'0 TINER IKEit AUX. STOP IEUY CottTACT 
OPEJIS } TO TIM£R �TIMER STARTS 

SIAIIT INEII SWITCH 
"$" CLOSES 

12Q Y, 

183A328 

Fig. 5. Diagram of Test Connections for Checking the 

Overvoltage Time Curves of the Type CP Relay. 

energizes a type WL relay switch , or e quival ent , use 

the 0 . 2  ampere tap. 

ADJ USTMENTS AND MAI NTENANCE 

The proper adj ustments to insure correct oper­

ation of this relay have been made at the factory 

and should not be disturbed after receipt by the 

customer. If th e adjustments have been changed , 

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

to check the adj ustments at regular maintenance 

periods, the instructions below should be follow ed. 

All contacts should be cleaned periodically. 

A contact burnisher & 1 82A836H0 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. 

The relay has front and back adj ustable station­

ary contacts; to adjust these properly set the two 

levers so they are at approximately the mid-scale 

position with both pointers indicating the same volt­

age value on the scal e. Then adjust the position of 

the front and back contacts so they both just touch 

on either side of the moving contact. This is done by 

loosening the two screws at the top of each lever 

and rotating the adjustable contact assembly slightly 

until the desired contact positions are obtained. 

4 

3 PitASE 
60 CYCLE 
115 VOLT 
SUPPL. 

(f�:T11;��) 

} TO TINER{HNEI STOPS IHEM �-------> STOP �;��YO�;: 

} TO T IMER{TINEII STARTS WliiU 
START SWITCH •s• CLOSES 

183A329 

Fig. 6. Diagram of Test Connections for Checking the 

Unclervoltage Time Curves of the Type CP Relay. 

The screws should be tightened seourely. 

To check the relay calibration, and adj ustable 

three phase voltage source must be used. Various 

balanced three phase voltages may be impressed on 

the relay, and the position of the adj ustable contacts 

checked for the various values.  This may be best 

done by means of an indicating lamp suitably con­

nected in the trip circuit. 

If readjustments are necessary, they can be 

made by rotating the notched spring adj uster with a 

screw driver blade inserted in one of the notches. 

The re1ay time curves may be checked with the 

arrangements given in Figs. 5 and 6 the former for 

the overvoltage curve, the latter for the undervoltage 

curve. 

Ind i c at i ng Con tactor S w i tch  ( I C S) (W hen S up p l i ed )  

Close the m ai n  relay contacts an d  pass suf­

ficient 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. 

• The contact gap should be approximately .047" 

between thH bridging moving contact and the adjust­

able stationary contacts. The bridging moving con­

tact should touch both stationary contacts simultan­

eously. 
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TYPE CP RELAY ------------------------------• _. L _ ._4 _1 - _22 _2 _. l_A 

f'KASE I!.DTATIOM 1,2.,3 

' I 
L- - - -

; 7 ' 

DE�ICt: IIUMdER CKART 

47 � RE�ERSE PttASE RELAY, TYPE CP 

1 )  
L ) - EXTERNAl RESISTORS 
o )  

-.7-l.) 
47-L) - PriASE 1 ,  .l dE J CO l l  S RESPECT I �ElY 
-.7-J ) 

:,.,; - f'QJj£R C I RCU I T  BREAKER 

TC - SREAHR T R I P C O I L  

a - BREAKER AUXI L I ARY COHTACT 

l - I II D I C A T I H G l AMP 

·::·-...,....:::.:.:....:.:.::_-::::-.__ lliE'J. 

�:.l. i .  

N��·�-L--L---
POS. 

182A818 

* Fig. 7. External Schematic Diagram of the Type CP Relay 

in the Type FT2 1 Case. 

REP AIRS AND RENEWAL P ARTS 

Repair work can be done most satisfactorily at 

the factory. However, interchangeable parts can be 

furnished to the customers who are e quipped for do­

ing repair work. When ordering parts, always give 

the complete nameplate data. 

ENERGY REQUI REMENTS 

The type CP Relay when energized at 1 15 volts 

balanc ed 3 phase, and with the external resistance 

box connected, has the following VA burdens for 

each phase. 

r----- 5 � -- -------1 I 

r� 

�· t 
+
+ + 

.1'::10-32 sc. 

S LOT 

I 1 T'k..l, ,�{ I 

��3�TT <nl<t .,,., 
-.t 

I 
_i_ 

13-D- 5790 

Fig. 8. Outline ancl Drilling P lan of the External Re­

sistor Box. 

Lagging 

Power Factor 

Watts Vars VA Angle 

Phase A 8.5 .30 8.5  2.0G 
Phase B 9 . 0  1 . 6  9 . 1 1 0 . 2" 
Phase C 7 . 6  1 . 2  7 . 7  9 . 0° 

The continuous voltage rating of the relays is 

1 1 0% of rated voltage. 
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T Y P E CP R ELAY ____________________________________________________________ _ 

6 

• 1�0-32. SCREW 

5P.I'.CE.R FOR 
THIN PA-.ll::\.S 

2 -18SC.RE.W 
16 ('F"OA. "TI·\IC� 7'NEL USE 

16- 18 C:.TUD) 

1!30-32 SCR'EW 
(FC>R T'rl\CK 
P.A..NEL U""E 
, I 30 -32 SIUD) 

T ERMI NAL AN D 
MC>\JNT I N G- Dt:'TI\I L'S 

NOTE : Al-L D I M ENS I ON S  
I N  1\-lC.\4 E� 

l DI ...._ . 4 I-IOLE.S FOR 
+ . 190-3'2. MTC:r. SCREW$ 

7 
- s a  

Pt>.NEL CUTOUT .. DR.ILL I � G­
�OR SEMI-F LU�\-4 'MTG • 

i 
I ' I ' 3r '"3'-

TERM I NAl.. 
NU MSE.R 

PANEL DR\LLI NG- OR C UTOUT FOR 
PRO;I" E.C"T IO� MTG. 

(rR.ONT V IEW) 

57-D-7901 

Fig. 9. Outline ancl Drilling Plan for the Type CP Relcry in the Type FT2 l  Case. 
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I. L. 41 -222 

INSTALLATION • OPERATION • MAINTENANCE 
I N S T R U C T I O N S  

TYPE CP REVERSE PHASE RELAY 

CAUTION Before put t ing rAlays into service , 

remove all blocking which may have been in­

serted for the purpose of securing the part s 

during shipment , make sure that all moving 

part s operate free l y ,  inspect the contacts t o  

s e e  that they are clean and c l o se properly, 

and operate the relay t o  check the sett ing s 

and e lectrical connect ions . 

APPLICATION 

The type C P  reve r se -phase re lay ope rate s  

upon phase reversal t o  d i s c onne ct mot ors from 

the c ircuit . However if one phase opens re -

sult ing f rom a b l own fuse or some s imilar in-

te rrupt ion of service , with polyphase mot ors 

operating on the system , the re lay may not 

operate unle s �  the mot ors are so he avily 

loaded 

tained 

will 

that normal volt age cannot be main­

on al l phase � .  Normal l y ,  the relay 

operate as s oon as the machine s are 

stopped ,  thus prevent ing them from 

started again if one pha�e wire i s  open . 

Since the re lay i s  e s sent ially a three 

contact making voltmet e r ,  it may also 

appl ied t o  c l o se one set of c ont act s 

be ing 

phase 

be 

on 3 
phase ove rvoltage condition s ,  and the othe r 

set of c ont act s on three phase undervoltage 

condit ion s . 

CONSTRUCTION AND ·  OPERATION 

The type CP relay c on s i s t s  of an induct ion 

d i s c  type e lement , a contactor swit ch, and an 

operat ion indicat or when supp l ied . In add i ­

t i on an external b o x  c ont aining three r e ­

s is t o r s  i s  supp l ie d . Each of the se re s i st o r s  

i s  t o  be c onne cted i n  s e r i e s  with one phase 

winding of the rel ay .  

The operat ing e lement i s  an induction d i s c  

type e lement operating on three phase voltage . 

SU PERSEDES I. l. 41 -295 B 
iff Denotes change from superseded issue. 

The induct ion d i s c  i �  a thin four-inch dia-

meter c onducting 

shaft . The shaft 

end by a st eel 

disc mounted on a vert ical 

is supported on the l ower 

ball bearing riding between 

concave sapphire jewe l surface s ,  and on the 

uppe r  end by a stain le s s  steel p in .  

On the s ingle pole re lay s ,  the moving c on ­

t act i s  a small s i lver r o d  hemisphe rically 

shaped at e ither end t o  form a double throw 

arrangement . It 

conducting arm . 

c l amped t o  an 

i s  fa�tened on the end of a 

The other end of this arm i �  

insulat ing tube on the d i s c  

shaft . The e lectr ical c onne ction i s  made from 

the moving cont act thru the arm and a sp iral 

spring . 

the arm, 

adjusted 

moulded 

ment . 

One end of the spring i s  fastened t o  

and the other t o  a s l otted spring 

d i s c  whi ch in turn fastens t o  the 

insulat ion b l ock mounted on the e l e -

On 

t act s 

other ) 

the doub le pole re l ay s ,  two silve r  con ­

are fa stened ( one vert ically above the 

t o  the end of the c onduct ing arm. The 

stat i onary c ontact s may be wired to provide a 

double pole , double throw contact arrangement , 

or may be suppl ied t o  give an independent 

front and back t r ipping arrangement with the 

moving c ontact s act ing as a conducting b ridge . 

The f ront and back stat ionary contact a s ­

semb l i e s  are both adjustable . Each mount s on 

a lever which can be set anywhe re about the 

pe riphery of a calibrated s cale . The moulded 

bracket s ,  upon which the stat i onary c ontact 

leaf springs are mounted , are each se cured t o  

the ir re spe ct ive l e v e r  arms by t w o  s c rew s .  

The se s crews may be loosened and the moulded 

contact support s pivoted to the p o s it i ons re ­

quired f o r  corre ct t racking of both contact 

a s semblie s on the cal ibrated s cale � 
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TYPE CP RELAY _______________________ _ 

� �'f,k'T,:,]!�� __.-------------,o--< 1-liG.\'o�§;"-
I<ELAYS. 

PI<A1i>E C ---t--­
UPPER POLE COILS 

RE.AR VIEW 

t-IOTE : MOVING. CONTACT IS IN THE LEFT <IA>JD P051TION (FIWNT VIEW) J WilEN TilE VOLTAGE IS LOW CO. T�E PHASE REVERSED. 

62-D-731 

Fig. 1-Intemal Schematic of The Type CP Relay in the 
Standard Case Without Operation Indicator or Con­
tactor Switch. 

The relay e le c t romagnet c on s i st s of a main 

potential c oi l ,  and two upper pole potential 

coil s .  The main coil is t apped , and the tap 

point i s  use d  as a neut ral (not brought out ) 
f o r  a WYE conne ct ion of the rel ay coi l s .  The 

three legs of the WYE are respect ive ly, the 

two upper pole c o i l s  c onnected in serie s ,  and 

each half of the t apped main pole winding . 

When energized by three phase vo ltage s ,  the 

fluxe s of the main and upper pole circuit s re ­

act t o  p roduce t orque on the induct ion d i s c . 

Thi s  t orque i s  a funct i on of the p o s it i ve and 

negative sequence c omponent s of vo ltage , each 

set t ending to produce opposite rotat ion of 

the induct ion d i s c . Thus posit ive sequence 

voltage tends to make the high voltage con-

tact s c l o 8e while negative se quence tend s to 

c l ose the l ow voltage c ontact s .  A rever sed 

phase (which means negative sequence phase r o ­

tation ) wil l cause the re l ay l ow voltage c on ­

tact s to t rip . In addit ion ,  unbalance i n  the 

voltage s impre s �ed on the re lay wi l l  also 

cau s e  the l ow volt age c ontact s t o  c l o se ,  if 

due t o  unbalance sufficient negative sequence 

voltage is pre sent to reduce the re l ay t orque 

to the l ow voltage t ripping point . 

Cont actor Swit ch (When Supp l ied ) 

The d - e c ontact o r  switch in the re lay is a 

2 

=��������ii!LOCK _.r------------c=.-< HIG-H VOLTAGE CONTACTS 
RELAYS. 

REAR VIEW 

li!lm<lN INDICATOI< 

PHASE g 
LOWER i'OLE COIL 

�E : MOVIN.CF CONTACT IS IN! THE LEFT �..W PosiTION (FR.QMT VIEW) WHEN 
THE VOLiAGE IS LOW OR "THE PI-lASE RE.VE�EP. 

4 -D-1 399 

Fig. 2-Intemal Schematic of The Type CP Relay in the 
Standard Case With Operation Indicator and Con­
tactor Switch in the Low Voltage CircuiL 

sma l l  solenoid type swit ch . A cylindrical 

p lungel::' wi1Jh a s i lver d i s c  mounted on it s 

l ower end move s in the core of the s o lenoid . 

As the p lunger t rave l s  upwar d ,  the d i s c  

b ridge s three s i lver stat i onary c ontact s .  The 

c o i l  is in se rie s with the main c ontact s of 

the relay and with the t rip coil o f  the 

breake r .  �Then the re lay contact s c lo s e , the 

c o i l  be c ome s  ene rgized and c l o s e s  the swit ch 

c ontact s .  Thi s shunt s the main re l ay con-

tact s ,  thereby re l ieving them of the duty of 

carrying t rl.pping current . The se c ontac t s re ­

main c l o sed unt l. l the t rip circul.t is opened 

by the auxi l iary swit ch on the breake r .  

Operat ion Indicat or (When Supp l ied ) 

The operation indicator is a sma l l  s olenoid 

c o i l  c onne cted in the t rip circuit . When the 

coil is energized, a spring -re st rained arma­

ture re leases the whit e  target which fal l s  by 

gravit y t o  indicate c ompletion of the t r ip 

circuit . The indicator is re set from out s ide 

of the case by a push rod in the c over o r  

cover stud . 

GHARACTERISnCS 

The type GP reve r se pl:".ase -.;>e l ay has ad just ­

ab le high and l ow vo ltage c ont acts which can 

be set around the periphery of a scale . For 

0 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYPE CP RELAY ________________________________________________ �I.L�- �41����=B 

Nor<: COt!TRCT /S Iff THE LEFT lfAIYO Po.$/T/0/Y t./HEIY 
THE VoLT RuE Is Low 0fl7iiE PHR.JE REVERSEO.{ft<oNr View.'; 

7-D-6751 
L----------------------------------------------------� 

Fig. 3--Intemal Schematic of The Type CP Relay in the 
Type FT Case Without Operation Indicator or Con­
tactor Switch. 

the 1 1 5  volt re l ay thi s s cale i s  calibrated 

f rom 70 t o  120 volt s ,  and for the 230 volt re -

lay, the 

volt s .  

s cale i s  calibrated from 140 t o  240 

The voltage value s indicated on the scale , 

repre sent b al anced three phase voltage s ap ­

p l ie d  t o  the re lay . The re lay contact s w i l l  

just c l o s e  when the balanced three phase l ine 

to l ine volt age s reach the value indi cated by 

the point e r  of e ithe r of the 

stat ionary c ontact s .  

ad justab l e  

I f  the c ontact s a r e  set t o  c l o se for a 

part i cular l ine to l ine value of balanced 

three phase volt age , and if that exact volt age 

is appl i e d ,  then the re l ay i s  operat ing at it s 

minimum t rip point and the t ime s on repeat ed 

operat ions are not repe t it ive within c l o se 

t ol e rance s .  Howeve r ,  v o l t age s 

gre at e r  than the 

apprec iably l e s s  

overvolt age 

than the 

appre c iably 

setting , or 

unde rvolt age 

setting, re sult in re l ay t iming operat ions 

which are con si stent for repeate d  t rial s . 

The re l ay ha s inve rse t iming ; that i s ,  the 

greater the increase in voltage the fas t e r  the 

re l ay c ont act w i l l  t rave l .  Typical t ime 

curve s for various c ontact sett ing s  are shown 

* 

(.OVI!ifir O�llil"'TE:O ;oWITCM WHII!.H u�a.O 

PHRSE C VPPER PtJLE COILS 
REAR V/�W 

TEST SWITCH 

Nor£ : CoNrncr /.s IN TH£ LEFT HAND POS'ITIOIV 
lv'HEif fflE 1/oJ..TITfiE /.r loW OR THE PfiRSE 

7 -D-6753 
Rc:VERSED.(FRoNT VIEw) 

Fig. 4--Internal Schematic oi The Type CP Relay in the 
Type FT Case With Operation Indicator and Con· 
tactor Switch in the Low Voltage CircuiL 

in Figure s 5 and 6 .  

INSTALLATION 

The re l ay s  should be mounted on swit chboard 

pane l s  or the i r  e quivalent in a l o cat ion free 

f rom dirt , moi sture , exce s s ive vibrat i on and 

heat . Mount the relay vert i cally by M�an s of 

the two mount ing stud s for the standard cases 

and the type FT pro j e ct ion case o r  by mean s of 

the four moun t ing hol e s  on the flange f0r the 

semi -flu sh type FT case , Either of the stud s 

or the moun t ing s c rews may be util ized for 

grounding the re l ay .  The e le c t ri cal con ­

n e c t i on s  may be made direct t o  the t e rminal s 

by mean s of s c rew s for steel panel mounting or 

t o  terminal stud s furni shed vrith the r·e l ay for 

ebony -asbe s t o s  

t e rminal studs 

or s late panel mount ing .  The 

may be easily removec or in -

serted by l o cking two nut s on the studs and 

then turning the prope r nut vrith a wren ch . 

The relays with operation indicat or and 

contactor switch are normal ly suppl ied vith 

the unive r sal conne ct ion , •rhi ch c on s i s t s  or 

the 0 . 2  ampere indi c ator ( Re s i st ance 2 . 8  

ohms ) and the 2 . 0  ampe re contuctor switch 

( Re sistance . 25 ohm ) in paral l e l . Thi s pro ­

vide s a t rip circuit re s i s t ance of approxi-
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TYPE CP RELAY _______________________ _ 

mate ly 0 . 25 ohm, and i s  suitable for all t rip 

current s  above 2 . 25 ampere s d - e . If the t rip 

current is l e s s ,  di s c onne ct the cont act or 

switch coil . T o  d i s c onne ct the coil in the 

s t andard case re l ays , remove the short lead 

to the coil on the front s t at i onary contact of 

the switch.  Thi s l ead should be fastened 

( dead ended ) under the sma l l  filister head 

s c rew l o cated in the Micarta base of the con ­

t actor swi t ch . To dis connect the coil in the 

type FT case re lays , remove the coil lead at 

the spring adjuster and dead end it under the 

s crevr near the t op of the moulded bracket . 

SETTINGS 

There are two independent relay adju stment s .  

The se are the high voltage and l ov voltage 

c ont act s e t t ings a s  de s cribed under 

" Characteri s t ic s " . The se sett ings dete rmine 

the balan ced three phase l in e -t o -l in e  voltage 

at whi ch the re lay contact s t rip . The re l ay 

t iming i s  not an independent ad justment ,  since 

it i s  fixed by the c on t act settin g s  cho sen . 

Typi cal t ime curve s for variou s contact 

s e t t in g s  are given in Figure s 5 & 6 .  

ADJUSTMENTS AND MAINTENANCE 

The proper ad ju stment s t o  in sure correct 
operat ion of t hi s  re l ay have been made at the 

fact ory and should n ot be di sturbed after re ­

ce ipt by the cu s t ome r .  If the ad ju stment s  

have been changed , the relay taken apart for 
repair s ,  or if it i s  de s ired t o  che ck the 

ad justmen t s  at regu l ar maint enance period s ,  

the in s t ruct ion s be l ow shou l d  be f o l l owed .  

* A l l  c ont a c t s  shoul d b e  c l eaned periodica l l y . 

A c ont a c t  burn i sher S#l82A836H01 is rec ommended 

for this purp os e .  The use of abrasive materi ­

a l  for c l eaning c on t a c t s  is not recommended ,  

because o f  the danger o f  embedding sma l l  parti­

c l e s  in the fa ce of the s o ft s i l ver and thus 

impa iring the c ont a c t . 

The re lay has front and back ad j u s t ab l e  

s t at ionary c ont act s ;  t o  ad .iu s t  the se properly 

set the two levers s o  they are at approxi ­

mat e ly the mid - s cale posit ion with both 

pointers indi cat ing the same voltage value on 

the scale . Then adjust the po sit ion of the 

front and back contact s s o  they both just 

4 

t ou ch on e ither side of the moving cont act . 

Thi s is done by loo sening the two s c rews at 

the t op of each l ever and rotat in g  the ad­

ju stable contact a s s embly s light ly unt i l  the 

de sired contact position s  are obtained . The 

s crews shoul d  be t ight ened se cure ly . 

T o  che c k  the rel ay calibrat ion , and ad ju s t ­

able three phase voltage s ource must be u se d . 

Variou s balan ced three phase voltage s may be 

impre s sed on the re l ay, and the po sit ion of 

the adjus t able contact s checked for the 

various value s ,  Thi s may be be st done by 

mean s of an indi cating l amp suitably c on -

nected in the t rip circuit . 

_ If read justment s  are ne ce s sary, they can be 

made by "�ot ating the not ched spring ad ju ster 

with a s c J•ew driver b lade in sert e d  in one of 

the not che s .  

The re1ay t ime curve s may be checked vith 

the arrangement s  given in Figure s 7 and 8 the 

former for the overvoltage curve , the lat t e r  
f o r  the unde rvolt age curve . 

Operation Indicator (When Supplied ) 

Adjust the indi cat or t o  operate at 0 . 2 am-

pere d - e  gradual ly a,pplied by l o o sening the 

bra screws on the under side of the as sembly, 

and moving the bracket for,ra,rd or backward . 

If the t�vo he l i c al sprin g s  which re set the 

armature are replaced by ne-.r sprin g s ,  they 

should be weakened s l ight ly by s t ret ching t o  

obt ain the . 2  ampere calibrat ion " The coil 

re s i stan ce i s  approximat ely 2 . 8  ohms . 

C on t act o r  Swit ch (When Supplied ) 

Ad just the stat i on ary core pf the svit ch 

for a c :_earan ce betveen the s t at ionary c o re 

and the moving c ore when the switch i s  pi cked 
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TYPE CP RELAY _______________________________________________ I�. L�. 4�1 -�22�2 

up . Thi s  can be mo st convenient ly done by 

turning the relay up - s ide -down . S c rew up the 

core s crew unt i l  the moving core st art s ro-

t at in g .  Now, back off the core s crew unt i l  

the moving core stop s  rotatin g .  This ind i -

c at e s  the point whe re the play i n  the moving 

contact assembly is taken up and where the 
core just separat e s  from the station ary c ore 

s c rew . Back off the stationary core s c rew one 

turn beyond thi s  p o in t  and l o ck in place . 

Thi s  preven t s  the moving core from st riking 

and s t i cking t o  the stationary core be cause of 

re sidual magnet i sm .  Adjust the contact clear­

an c e  for 3/32 inch by mean s of the two smal l 

nut s on e ither s ide of the Mi carta d i s c .  The 

switch should pick up at 2 ampere s d - e . Te st 

for s t i cking after 3 0  amp e re s d - e  have been 

passed thru the coil . The coil re s i s t ance i s  

approximat ely 0 . 25 ohms . 

REPAIRS AND RENEWAL PARTS 

Repair work can be done mo st sat i sfactorily 

at the factory . Howeve r ,  int e rchange able 

part s can be furn i shed to the cu stome r s  who 

are e quipped for doing repair work . When 

ordering part s ,  always give the comp lete name -

p late dat a .  

ENERGY REQUIREMENTS 

The type CP Rel ay when ene rgized at 115 

volt s balanced 3 phase,  and with the ext e rn al 

re s i st an.ce box connected,  has the f o l l owing 

VA burden s for each phase . 

Lagging 
Power Fact o r  

Watt s Vars VA Angle 

Phase A 8 . 5 . �'lO 8 . 5 2 . 0 ° 

Phase B 9 . 0  1 . 6 9 . 1  1 0 . 2 °  

Phase c 7 - 6  1 . 2  7 . 7  9 . 0 °  

The cont inuous volt age rat ing of the re lays 

is 1 1 0% of rated voltage . 
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110 120 aao MO 160 110 no tao ,., eca 
VOLTA�!. RAISE<'t )SUDDENLY FROM 0 VOLT& TO THE � 
nr £_1iQM__CONTACT_ yi')LTA&U $ETTINCi SHnWN HERE Curve 282258 

Fig. 5--Typical Overvoltage Time Curves for the Type CP 
Relay. 

L _ _j 

l l -D-9645 

3 .:::.HASE 60 CYCLE , 2 30  VOLT SUPP1.... y 

FRONT VIEW 
TOP TERMINAL NO. FOR 
STD. CASE. BOTTOM 
TERMINAL NO. q. TEST 
SWITCH FOR TYPE FT CASE. 

Fig. 7-Diaqram of Test Connections for Checking The 
Overvoltage Tune Curves of the Type CP Relay. 
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'oL TAGI <TA�· 
L\IM_ 
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:r I 16' T 

Curve 282257 

tl 5.01-i't'!'l'�t'Pi'l't ��� ,.,., •t �­_, 
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0 
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VOL TA't DROftPED .SUooEN(V'' FRb'M" JJA VOLTs ro THE � 'lF �A.CI( t;:nNT� \lOL 'tA" ... _ _At. T.D.��& &HOW_N HUtE 

1 --------------- ______________ , 

Fig. 6-Typical Undervoltage Time Curves for the Type CF 
Relay. 

A 

1 1 -D-9644 

3 PHASE 60 GYCLES 1 1 1 5  VOLT SUP PLY 

TQII> TERMINAL NO- f'OR STD. CASI:. BOTTOM TERMINAL. NO. 
• TE&T SWITCH �"OR TYPE 
t""T CA.K 

Fig. 8-Diagraua of Test Connections for Checking The Un­
dervoltage Titne Curves of the Type CP Relay. 
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C'K'T B'K'R 

REAR VIEW 
TOP TERMINAL NO. FOR 

STAt'IDARD CA&E. BOTTOM 

TE RMINAL .. TEST SWITCH 
roR TYPE FT CASE 

l l -D-9646 

Fig. 9-Typical External Connections of the Type CP Re­
verse Phase Relay. 

f-���5 �---�-� 

.190 ·3 2 sc. 

13 -D-5790 

Fig. l�utline and Drilling Plan of the External Resistor. 
For Reference Only. 

�-----------7jk �-----�· USE SC. R. E W S  
FOR THIN PANELS 

'-- :fz D I A .  DRILL 
( 2· HOLES) 

. 1 �·32 TERM SCR[.WS It STUDS 
-41 · 20 MOUNTING SCR E W S  

8:. STUDS 

IT.---·-

Fig. 1 1-0utline and Drilling Plan for The Standard Projection Case. See the Internal Schematic for The Terminals Sup­
plied. For Reference Only. 
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0 

PANC.L.. LOCA."TIOM 
f'OR PROJECTION 
TYPE 

0 

10 

f------ 6 � -

.190-3Z. TERM. SCREW 
U�E .130 -3Z. STUD FOR 
TH ICK. PANEL MTG. 

j- OIA., HOLE CRILL 
PER. INTE.R NA.L 
SC HEMATIC FOR\ 
PROJECIION MT�. \ 
ON THICK P"N.E.LS. 

STUDS r'OR PRO..J. 
TYPE MTG. i DIA.' 
HOLE. . (z: RE.Q.). 

�·18 HT<;. STUD ( 2 11Eq.) 

CUT OUT fOR 
S E M I  - FLUSH 

{- DIA. HOLE.S FOR 
SEMI F"LUSH TYPE 
MTG. (4 HOLES). 

Fig. 12-0utline and Drilling Plan for the SlO Projection or Semi-Flush Type l:"f Flexitest Case. See the Internal Schematics . 
for the Terminals Supplied. For Reference Only. 

W E S T I N G H O U S E  
M E T E R  D I V I S I O N  

E L E C T R I C  
• 

C O R P O R A T I O N  
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I I 4 -

INSTA L L A TI O N  
Westinghouse I . L. 41-222.2G 

• OPERATION • M A I N TEN A N CE 

I N S T R U C T I O N S  
TYPE CP REVERSE PHASE RELAY 

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 proper­

ly, and operate the relay to check the settings and 

electrical connections. 

A P P L I C A T I O N 
The type CP relay is a three phase induction 

disc type relay that operates upon phase reversal to 

disconnect a motor from a c ircuit. The relay may not 

operate for an open phase on the motor unless the 

motor is so heavily loaded that normal voltage cannot 

be maintained on all phases. Normally, the relay 

will operate as soon as the machine is stopped and 

prevent it from being started again if one phase 

wire is open. 

This relay may also be applied to c lose its con­

tacts on either three phase overvoltage or three 

phase undervoltage conditions on a system. For 

example, one relay is used to initiate source breaker 

trip and another telay is used to supervise alternate 

source breaker closing on automatic bus transfer 

schemes. 

The CVQ relay performs a similar function for 
motor protection - supe vision of supply breaker 
closing, low-voltage, and single-phasing protection. 

The CVQ is a more sophi sticated rel ay, providing 

more sensitive single-phasing protection than does 
the CP relay; that is,  the CVQ will detect single­

phasing of a predominately motor load, where the 

motors are lightly loaded. 

CO N S T R U C T I O N  A N D  O P E R A T I O N 

The type CP relay consists of a three phase 

voltage unit, an indicating contactor switch when 

supplied , and an indicating voltage switch when sup­

plied. The principal component parts of the relay and 

their location are shown in figure 1. 

A. Voltage Unit (CP) 

The electromagnet is an "E" type laminated 

structure with a coil mounted on each leg. A wye 

connection is formed by connecting one lead of 

each coil together. The other lead of the coils are 

SUPERSEDES I .L. 41 -222.2F, dated Jan. 1 975 
ODenotes change from superseded issue. 

connected to separate phases of a three phase 

system. 

When the coils are energized with a three phase 

voltage, a flux is inducetl in each leg of the 

electromagnet. These fluxes are out-of-phase 

with respect to each other since they are induced 

by out-of-phase voltages. The path of the three 

fluxes is across an air gap in which a disc is lo­

cated. Tht! out-of-phase fluxes cause a torque to be 

produced on the disc which moves to a position in 

its travel that corresponds to the three phase voltage 

applied to the electromagnet. The disc will remain 

in this position until the applied three phase voltage 

is changed, at which time , the disc will move to a 

new position that corresponds to the new voltage. 

The out-of-phase fluxes are such that a positive 

sequence voltage tends to close the high voltage 

contact while a negative sequence voltage tends to 

close the low voltage contact. A reversed phase 

( which means negative sequence phase rotation) will 

cause the relay's low voltage contact to close. This 

contact will also close on unbalance voltages that 

contain a negative sequence component sufficient 

to redme the relay torque to its low voltage trip 

point. 

B. lndi eat ing Cant actor Switch (ICS) 

The indicating contactor switch is a small d-e 

operated clapper type device. A magnetic arm ature, 

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, c ompleting 

the trip circuit. Also, during this operation two 

fingers on the armature deflect a spring located on 

All po.fsib/e contingencies which may arise during 
in.uallation, operation, or maintenance, and all 
details and variations of this equipment do not 
purport to be covered by these instructions. If 
further information is desired by purchaser re­
garding his particular installation. operation or 
maintenance of his equipment, the local West­
inghouse Electric Corporation representative 
should be contacted. 
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TYPE CP RELAY 

SCALE 
PLATE 

LOW VOLTAGE 
POINTER 
CONTACT 

MOVING 
CONTACT 

Fig. 1, Type CP Relay Without Case, 

LOW VOLTAJE 

NOTE: CuHTACT IS IN THE LEFT HAND 
POSI T ION WHEN THE VOLTAoE I S  
LOW OR THE PHASE REVERSED. ( FRONT V I Ew) 

PHASE A 
R I GHT LEG COI L  

PHASE a 
CENTER POLE C O I L  

PHASE C 
LEFT LEG C O I L  

,a...<-++-RED HANDLE 

r--�-TEST SW I TCH 

TERM INAL 

lflGHVOLTAGE 

184A202 

Fig, 2, Internal Schematic of the Type CP Relay with inclepend1ent contacts in the T ype FTJ J case. 
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TYP E CP RELAY 
__________________________________________________________ �I .�L�. 4�1�·=22�2�.2�G� 

II Uill 'i'OL T Aif 

IIOU: COlTACT IS Ill TilE LEFT KAIID P0$1TIOM WltEM 
TliE 'i'OLTAiE IS LOW OR TME PMASE IEVEiiSEB. 
(FIIOIT V I EW) 

PHASE A It I aNT LEQ COIL 

PKASl 8 
CEITU: POLE COIL 

PMASE C 
- LEFT LEU COIL 

RED KAIDLE 
TEST SWITC. 

TEININAL 

Fig. 3. Internal Schematic of the Type CP Relay in the 

Type F T 1 1  Case. 

the front of the switc h ,  which al low s the operation 

ind ic ator target to drop. The target is  reset from the 

outside of the c ase by a push rod loc ated at the bot­

tom of the c ase. 

The front spring, in addition to holding the target, 

provides restraint for the armature and thu s controls 

the pickup value of the s witch.  

A n  A C  i ndicating c ontact switch ( ACS)  is us ee! 

11· Jwre the re lay cont acts connect  to an AC trip or 

c ontrol  circui t .  

C .  I n d i c a t i n g  V o l to g e  S w i t c h  ( I V S )  

The indic ating vol tage swi tch has the same con­

struc tion as the indic ating contactor switc h .  

C H A R A C T E R !  S T I C S  
The t ype C P  re lay has adj ustable high and low 

voltage contacts whic h can be set around the peri­
phery of a scal e .  The range of adj ustment of the 

contac ts are as follo w s :  

1 20 volt relay . . . . . . . . . . . . . . . . . . 70 to 1 20 volts 

240 volt re l ay . . . . . . . . . . . . . . . . . 140 to 240 volts 

480 volt relay . . . . . . . . . . . . . . . . .  280 to 480 volts 

208 volt relay . . . . . . . . . . . . . . . . . 1 20 to 220 volts 

If either of the adj ustable c o ntacts are set for a 

value of voltage within the s e  ran ges, the relay wil l  

j ust clos e its cont acts when the balanc ed three 

phase line to line voltages e qual this v alu e .  F'or 

such a condition, the relay is operating at its min­

imu m  trip point , and the operating time s on repeated 

operations are not repetitive within close toleranc es. 

However ,  voltages greater than the overvoltage set­

ting or less than the u nd ervoltage s etting,  result in  

relay timing operations whic h  are consistent for 

repeated trials. 

LOI VOLTA�£ 

NliH VOlTAIK 

IIIDICATI116 
CotiTAtTOl SW I TCII 

L_--�--�,-�,� ... �w���� 
VOTE: COIITACT IS IM litE LEFT ttAIID POSITIOI WNEI 

Tit£ VOUAGE IS LOW 011: THE PMSE I(V£1$(0. 
(FIOIT VIEW) 

PI&ASE l 
11:1\IIIT LEG COIL 

PWE I 
CEMTU POLE CQ I L 

PKASE C 
-LEFT LEil COIL 

· i£0 IWIDLE 

TEST SWITCIII 

-TEIIMIU.l 

Fig, 4. Internal Schematic of the Type CP Relay with 

Indicating Contactor Switch in the Low Voltage 

Circuit in the Type F T 1 1  Case. 

The relay has inv erse timing ; that is, the greater 

the inc rease in voltage the faster the relay con­

tac ts will  c l ns e. Typic al time curves for various 

contact settings are shown in figures 6 and 7. 

T r i p  C i rc u i t  

T he main contacts will safely clos e 3 0  amperes 

at 250 vo lts d-e and the s eal-in contacts o: the indi­

c ating cont ac tor switch ( when supplied) Will safely 

c arry this current long enou gh to trip a circu it breaker. 

The indicating contac tor switch ( when supplied) 

has two taps that provide a pic kup setting of 0. 2 

or 2 am peres.  To chan ge tap s  requ ires connecting 

th e lead located in front of t he tap bloc k to the 

desired setting by means of a sc rew co nnect ion.  

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

Indic ating co ntactor switch ( ICS) ( When Supplied). 

0. 2 ampere tap 

2 . 0  ampere tap 

6 . 5  ohms d-e resi stanc e  

0 . 1 5  ohms d-e resistanc e 

I n d i c a t i n g  V o l t a g e  S w it c h  ( I V S ) ( W h e n  S upp l i e d )  

The indic ating voltage s witc h  ( IVS) has a s erie s  

resistor. The IVS will op erate when 80% d.c . rat ed 

voltage is appl ied to the IVS circuitry. 

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

The re lays should be mou nted on switchboard 

panels or their equ ivalent in a loc ation free from dirt , 

moisture . exc es sive vibration and heat. Mou nt the 

re lay vertic ally by means of th e rear mounting stud or 

stu ds for the type FT pr ojection c ase or by means of 

the four mou nting holes on th e flange for the semi­

flu sh type F T  c as e .  Either the stud or the mou ntin g  

screws may b e  ut ilized for groundin g th e re lay. Ex-
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- -

.. ... , ... --+----1 

- ­
•n: CGITACT II II Ja LlfT IIIII ...... ..0 TilE watMl II U. M M PIIUl af(ISO. (FUll 11 .. 1 

.... 

Fig. 5. Internal S che...,tlc of tlte Type CP Relay with 

Indicating Contactor Switch In the High Voltage 

Circuit In the Type FTl l  Case. 

ternal toothed washers are provided for use in the 

locations shown on the outline and drilling plan to 

fac ilitate making a good electrical connection be­

tween the re lay cas e ,  its mounting screws or studs , 

and the re lay panel. Ground wires are affixed to the 

mounting screws or studs as required for poorly 

grounded or insulating panels . other electrical con­

nections may be made directly to the terminals by 

means of screws for steel panel mounting or to the 

terminal stud furnished with the re lay for thick panel 

mounting. The terminal stud may be easily removed 

or inserted by locking two nuts on the stud and then 

turning the proper nut with a wrench. 

For detail information on the FT case refer to 

I.L. 41-076 . 

S E T T I N G S 

There are two independent relay adjustments. 

These are the high and low voltage contact settings 

as described under •characteristics•. These set­

tings determine the balanced three phase line-to-line 

voltage at which the relay contacts trip. The relay 

timing is not an independent adjustment, since it is 

fixed by the contact settings chosen. Typical time 

curves for various contact settings are given in 

Figs. 6 and 7. 

For motor protection set the low-voltage contact 

at the minimum permissible operating voltage. (This 

contact may also close when the motor is operated 

single-phased, provided the open phase voltage is 

not held too close to normal by the motor. A motor 

operating near full load or a motor connected in par­

allel with substantial static load will not be able to 

maintain near normal open-phase voltage.) Where the 

4 

high voltage contact supervises supply breaker 

closing, ilt must be set lower than normal voltage. 

For example, set the high-voltage contact at 90% and 

the low-voltage contact at 80% of rated voltage. The 
high and low voltage contacts must be sufficiently 

separated to allow for a minimum contact gap of about 

0.020 inches. This corresponds to a voltage setting 

separation of about 7%. 

Ind icating Contactor Switch ( ICS) (When Supp l i e d) 

No s1etting is required on the ICS unit except the 

selection of the 0.2 or 2.0 ampere tap setting. This 

selection is m ade by connecting the lead located in 

front of the tap block to the desired setting by means 

of the connecting screw. When the relay energizes 

a 125 volt or 250 volt d.c. type WL relay switch, or 

equivalent, use the 0.2 ampere tap. For 48 volt d.c. 

applications set ICS in 2 ampere tap and use 

S�t304C209G01 type WL relay or equivalent. 

l nd lcat ln !l!, V o l tage S w it c h  ( IVS)  (When  S u p p l ied) 

No setting is required on the IVS unit except for 

the selection of the required voltage tap on the tapped 

resistor. 

A D J U 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 oper­

ation of this relay have been made at the factory. 

Upon receipt of the relay, no adjustments, other 

than those covered under •settings•,  should be 

required. 
Acceptanc:e C heck 

The following check is reconunended to insure 

that the relay is in proper working order: 

A. CP Unit 

1.  Contacts - Set the left-hand adjustable contact 

in the center of the scale and adjust the voltage 

until the moving contact. just makes. Set the left­

hand contact back out of the way and bring the 

right-hand contact up until the contacts just 

make. The pointer should be within ± 1/32 • of 

where the left-hand pointer was. 

2. Minimum Trip Voltages - Check the scale mark­

ings by setting either of the two contacts at a 

value marked on the scale, then alternately apply 

this voltage plus 3% and minus 3%. Contacts 

should make and break. 

Check all of the scale markings in a similar 

manm�r. 

3. Time Curve - The- time curve can be checked by 

the use of the circuits of Figs. 8 and 9. 

��. Indicating Contactor SWitch (ICS) 

Close the main relay contacts and pass sufficient 
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TYP E CP RELAY--------------------------------------------------------·�· L_._4_1_-2_2_2._2�G 

9.0 : . I !  ! !  : �  : :  t tl 
• I j 1 I J.  ! t  

RELAY • TYPE CP 

TYPICAL OVERVOL TAGE 

TIME CURVES 

, . .  , . . . .  ! -- HIGH VOLTAGE CONTACTS 

: : : :1-i:-: 

: : · : ! : j ; ! SET AT 110 VOLTS 

l---::7t;-:+!-f-:- - - - HIGH VOLTAGE CONTACTS f-'-.-'--'+.-. .  �--1 

0 . . .  
100 

: : : :  ; : : :  ' SET AT 100 VOLTS 

120 140 

:_;� �::: :::: 
. . . . . . . .  . . . .  . . . .  

160 180 200 
VOLTAGE IN PERCENT OF 

HIGH VOLTAGE CONTACT SETTING 

Curve 471072 
Fig. 6. Typical Overvoltage Time Curves for the Type CP 

Relay. 

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

tacts of the ICS. This value of c urrent should not be 

greater than the particular ICS setting being used. 

The indic ator target should drop freely. 

The contact gap should be approximately . 047 .. 

between the bridging moving contact and the ad­

justable stationary contacts. The hridging moving 

contact should touch both stationary contacts 
simultanro usly. 

C. Indicating Voltage Switch (IVS) 

Clos e the main relay contacts and apply rated 

d-e voltage across terminals 1 and 10 . The contacts 

of the IVS unit should close and the indicator target 

should drop freel y. 

R out i ne M a i nt en an c e  

All relays should b e  inspected periodically and 

the time of operation should be checked at least once 

every year or at such other time ihtervals as may be 

dictated by experienc e to be suitable to the particular 

application. 

All contacts should be periodically cleaned.  A 
contact burnisher Sit 182A836H0 1 is recommended for 

this purpose. The use of abrasive material for cl ean­

ing contacts is not reco mme nded, because of the 

0 20 40 60 80 
VOLTAGE IN PERCENT OF 

LOW VOLTAGE CONTACT SETTING 

100 

Curve 471071 
Fig. 7. Typical Unclervoltage Time Curves for the Type CP 

Relay. 

dang er of embedding small particles in the face of 

the soft silver contact and thus impairing the contact. 

C a l i brat i o n  

u se the following procedure for calibrating the 

relay if the relay has b een taken apart for repairs, 

or the adjustments have been disturbed . This pro� 

ced ure should not be used until it is apparent that 

the relay is not in proper working order (See 
" Acceptance Che ck" ).  

A. CP Unit 

1. Contacts - Apply sufficient voltage to the relay , 

to make the disc float in the cen ter of its travel. 

Move either of the adjustable contacts until it 

just makes with the moving c ontact. If the two 

contacts pointers do not meet at the same point 

on the scale, adjust the follow on both ad­

justable contacts. The contacts should just 

make with the moving contacts when the pointers 

meet on the scale. Approximately the same 

follow should be in each of the adjustable station­

ary contacts. 

2. Minimum Trip Voltage - The adjustment of the 

spring tension in setting the minimum trip voltage 

is mast conveniently made with the damping 

magnet removed .  
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TYP E CP RELAY ________________________________________________________ __ 

(FII&rl���) 

2i • 
. .... 

} TO TUIEI{TUIEI STOPS -· 
�-----+ ST" ��!�'=-

} TO TINEa {TUG SUIT$ W1E1 
STAll S.ITeM •s• CLOII:S 

3 ��SE {!:�=�=t:====�=====��= 
115 VOLT • �I"I"LY 

SUB 2 
184Al99 

O Fig. 8. Diagram of Test Connection for checking the 
Undervo ltage Time Curves of the Type CP Relay. 

Set either of the adj ustable stationary con­

tacts in the c enter of its travel . ( For example ,  

o n  t h e  1 20 volt rel ay ,  s e t  the contact o n  the 95 

volt setting . )  Apply this voltage to the relay. 

Wind up the spiral spring by m eans of the spring 

adj uster until the stationary contact and moving 

contact just make . 

Check the other scal e  markings by setting 
the adjus tabl e contact on the s e  markings and 

applying the corresponding voltage. The moving 

contact should make and break within plus or 

minus 3o/c of the value marked on the scal e .  

3. Time Curve Calibration - Install the permanent 

magnet and connect the relay as per the circuit 

of Fig .  8. 

6 

Set the high voltage contact on 1 00 volts and 

the low voltage contact on 70 volts . ( For the 240 
volt relay, multiply the se values by tw o .  Similarly 

for the 480 volt relay, multiply these values by 

four. )  For the 2 08 volt relay set the high voltage 

contact on 1 70 volts and the low voltage co ntact 

on 1 2 0 volts . Apply rated volt age to the relay to 

allow the high voltage contact to make. Suddenly 

drop the voltage to zero and adj ust the permanent 

magnet gap until the relay operates in 3 .  7 ± . 15 sec. 

Che ck the closing time of the high voltage 

contact by use of Fig. 9.  With the voltage origi­

nally zero, suddenly apply rated voltage to the 

C, R£U.Y (fniifVIEW) 

SUB 2 
184Al95 

0 Fig. 9. f)iagram of Test Connection for checking the 

Overvoltage Time Curves of the Type CP Relay. 

rel ay .  The high voltage contact should clos e in 

3 . 9 seconds ± 0. 2 sec. 

B . Indicating Contactor S witch (ICS) 

Clos e the main relay contacts and pass suf­

ficient d-e current through the trip circuit to close 

the contaets of the ICS. This v alue of current should 

not be greater than the particular ICS setting being 

us ed.  The indic ator target should drop freely. 

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

R epair work can be done most satisfactorily at 

the factory ._ How ever ,  interchangeabl e parts can be 

furnishe d  to the customers who are equipped for 

doing repair work. When ordering parts, al ways 

give the complete nameplate data. 

E N E R G Y  R E Q U I R E M E N T S  
The type CP relay when energizeci at rated v ol­

tag e bal aneed 3 phase has the fol lowing VA burde n  

for each phase. 

L a gg i ng P o w e r  

Watts V a r s  V A  F a ctor A n g l e  

Phase A . 25 2.82 2 . 83 85 

Phase B . 37 1 .92 1 . 96 79 

Phase c 1. 1 1  2 .50 2. 73 66 

The continuous voltage rating of the relays is 

l lOo/c of rated voltage. 
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TYP E CP RELAY 

ri I ..IIi IIOLTA�E 

LOW VOLTAGE 

A-C �OLTAQE 
Sfi'ITCH 

2800 0 -
2JO Y. 60 CYC. 

INTERNAL SCHEMATIC 

MOTE: FRONT VIEW 

COMTACT I S  I" HIE LEFT tiAI'iO POS I T I Otl \ltt1EM 
THE YOLTAiiE IS LOW AS THE PIIASE REIJERSEO. 
(fROMT 'i i E'i) 

PHASE A 
R I GtH LEU C O I L  

PHASE a 
CEI'HER POLE C O I L  

PtiASE C 
LEFT lLl CO I L  

1 8 4 A 4 6 9 

Fig. 10. Relay-Type CP Reserve Phase - 3 Phase, 3 or 4 
Wire, S.P. D. T. - with A .  C. independent, voltage 
switch in Type FT 1 1  Case. 

H I GH VOLT AGE 

LO� VOLT AGE 

2000 OHMS 
1 20 Y - 60 HZ, 
2800 OHMS 
230Y- 60 HZ 

IIITE : 

INTERNAL SCHEMATIC 

COITACT IS II THE LEFT HAID POS I T IOI �HEI 

THE VOLTAGE I S  LOU OR fHE PHASE 

REVERSED !FRDif V I E� I. 

PHASE C 

LEFT LE6 CO I L  

RED HAIIILE 

TEST S�I TCH 

TERniiiAL 

8 7 9 A 9 0 0  

Fig. 12. Relay - Type CP Reverse Phase - 3 Phase 3 or 4, 
S. P. D. T. - with A .  C.S. in low voltage circuit and 
with A. C. independent voltage switch in Type 
FT- 1 1  Case. 

I . L .  4 1 -222. 2 G  

LOW VOLTAGE 

H I GH  VOLTAGE 

INDI CATIJIG A . C .  
CONTACTOR Sllll TCH 

INTERNAL SCHEMAT I C  

FROU VIEW 

llOTE: COUACT I S  I N  THE LEFT H.lNO POS I T ION �EN 
TKE VOLTAGE 1 S LOW OR THE PHASE REVERSED. 
( FII:OIT V I EW) 

PHASE S 
CENTER POLE CO I L  

PHAS E C 
LEFT lEG CO I L  

1 8 4 A 8  36 

F ig. 1 1 . Relay-Type CP Reverse Phase, 3 Phase, 3 or 4 
Wire - S. P . D . T. Contacts with indicating A. C. 
contactor switch in low voltage circuit - in Type 
FT- 1 1  Case. 

':··-�..cD;.:..t;;;;"..cT.;;;IIc..P..:IUI;;;;..._ 
.IU. 

1 8 4 .A 2 0 0 

Fig. 13.  External Schematic D iagram of the Type CP 
Relay in the Type FT 1 1  Case. 
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TYP E CP RELAY--
-----------------------------------------------------------

i6.375 
( 161 .93) 

4 
7. 250 
( 1 8 4.15) 

. 563 
( 14.30) 

·C(. 

{i��
)
DIA. 4 HOLES FOR 

' 
. 190-32 M'ro. SCREWS 

t---+- 2 .938 
(74.63) 

PANEL CUTO U T  8 DRI L LI N G  
FOR SEM I - FLUSH MTG . 

5 7 - 0 - 7 9 0 0  

0 Fig. 14. Outline and Drilling Plan for the Type CP Relay in the Type FTl l Case. 

W E S T I N G H O U S E  
R E LAY-INSTRU M E NT DIVISION 

E L E C T R I C  C O R P O R 4 T I O N  
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Westinghouse I. L 41 -222.2G 

I N S T A L L A TI O N  • O PE R A T I O N  • M A I N TE N A N CE 

I N S T R U C T I O N S  
TYPE CP REVERSE PHASE RELAY 

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

all blocking which may have been ins erted 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 proper­

ly, and operate the relay to check the s ettings and 

electrical connections. 

A P P L I C A T I O N 
The type C P  relay is a three phase induction 

disc type relay that operates upon phase reversal to 

disconnect a motor from a c ircuit. The relay may not 

operate for an open phase on the motor unless the 

motor is so heavily loaded that normal voltage cannot 

be m aintained on all phases. Normally , the relay 

will operate as soon as the machine is stopped and 

prevent it fro m being started again if one phase 

wire is open. 

This relay may al so be applied to c lose its con­

tacts on either three phase overvoltage or three 

phase undervoltage conditions on a system . For 

example , one relay is used to initiate source breaker 

trip and another telay is used to supervise alternate 

source breaker closing on automatic bus transfer 

scheme s .  

The C V Q  relay perform s a similar function for 

m otor protection - supervision of supply breaker 

closi ng, low-voltage, and single-phasing protection. 

The CVQ is a m ore sophisticated rel ay, providing 

m ore sensi tive single-phasi ng prot ecti o n  than does 

the CP relay; that i s ,  the CVQ will detect single­

phasing of a predom inately m otor load ,  where the 

motors are lightly loaded. 

C O N S T R U C T I O N A N D  O P E R A T I O N 

The type C P  relay consists of a three phase 

voltage unit, an indicating contactor s witch when 

suppl ied , and an indicating vol tage s witch when sup­

plied. The principal component parts of th e relay and 

th eir location are sho wn in figure 1 .  

A. Voltage Unit  (CP) 

The el ectromagnet is an "E" type laminated 

structure with a coil mounted on each leg. A wye 

connection is formed by connecting one lead of 

each coil together. The other lead of the coils are 

SUPE RSEDES I .L. 41 -222.2F, dated Jan. 1 975 
ODenotes change from superseded issue. 

conn ected to s eparate phases of a three phase 

system . 

When the coil s are energized with a three phase 

voltage, a flux is induced in each leg of the 

electromagnet. The se fluxes are out-of-phase 

with respect to each other sinc e they are induc ed 

by out-of-phase voltages. The path of the three 

fluxes is across an air gap in which a disc is lo­

cated. Th!=! out-of-phase fluxes cause a torque to be 

produc ed on the disc which moves to a position in 

its travel that correspond s to the three phase voltage 

applied to the electromagnet. The disc will remain 

in this position until the applied three phase voltage 

i s  changed, at which time , the disc will move to a 

new position that corresponds to the new voltage. 

The out-of-phase fluxes are such that a positive 

sequence voltage tends to clos e the high voltage 

contact while a negative s e quence voltage tends to 

clos e the low voltage co ntact. A reversed phase 

( which means ne gative s e quence phase rotation) will 

cause the rel ay ' s  low voltage contact to close. This 

contact will also close on unbalance voltages that 

contain a ne gative s e quence c omponent sufficient 

to red uc e  the relay torque to its low voltage trip 

point .  

B .  I n d i c at i ng Contactor S w itch  ( I C S) 

The indicating contactor switch is a small d-e 

operat ed clapper type devic e. A magnetic arm ature , 

to which leaf-spring mounted contacts are attached, 

is attracted to the m agnetic core upon energization 

of the s witc h .  When the s witc h closes, th e moving 

con tacts bridge two stationary contacts, c ompleting 

the trip circuit. Also , during this operation two 

fingers on the arm ature deflect a spring located on 

A II possible contingencies which may arise during 
installation, operation, or maintenance, and all 
details and variations of this equipment do not 
purport to be covered by these instructions. If 
further information is desired by purchaser re­
garding his particular installation, operation or 
maintenance of his equipment, the local West­
inghouse Electric Corporation representative 
should be contacted. 
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TYPE CP RELAY 

SCALE 
PLATE 

LOW VOLTAGE 
POINTER 
CONTACT 

MOVING 
CONTACT 

Fig. 1.  Type CP Relay Without Case. 

L Ow VOLTAoE 
"' 

H l ilH VJLTA.lE --, 

I ND I CA T i ku 
CONTACTOR SWI TCh 

NOTE:  CONTACT IS IH ThE LEFT HAND 
POS I T I ON WnEN THE VOLTAoE I S  
LOW O R  THE PnASE R E V ERSED. 
( F RON T i i EW )  

FRONT VIEW 

PHASE A 
R l oN T  LEJ C O I L  

PnASE d 
�,CENTER POLE CO I L  

PHASE C ---
LEFT LEo C O I L  

,._,__-+1-- R E D  NAADLE 

r-----4--- TEST Sw I TCn 

T E R M I NAL 

IDGHVOLTAGE 

184A202 

Pig. 2. Internal Schematic of the Type CP Relay with independent contacts in the Type FT1 1  case. 
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ll l llH 'IOLTAGE 

LOW 'IOLTAQE ------

IIOTE: COIITACT IS Ul TilE LEFT ttAMD POSITIOII WIIEII 
TKE 'tOLTAilE I S  LOW oa TI:IE PtlASE iiE'IfiiSED. (FROIT VIEW) 

PKASE A 
___.-R I()HT LEil COIL 

PKASE 8 
- CEIITER POLE COIL 

PHASE C 
- - LEFT LEii COIL 

ll(D HAIIOLE 
TEST SWITCH 

TEINI IIAL. 

F ig. 3. Internal Schematic of t h e  Type CP R elay in t he 

Type F T 1 1  Case. 

the front of the s w itc h ,  which al l o w s  the op eration 

ind ic ator t arget to drop . The target is reset from the 

outside of the c ase by a p u sh rod loc at e d  at the bot­

t orn of the c as t>. 

The front spri ng , in addition to holding the targ e t ,  

provides re straint for t h e  armature a n d  t h u s  control s  

t he p ick up val ut> of the s wi tch . 

A n  :\C i nd i c a t i n g  c on t a r t  s w it c h  ( AC S )  i s  u s e d  

II. ] H ' l' l '  t lw r l' l ay c on t ac t s  conn e c t  t o  a n  AC tr ip o r  
c on t r o l  c ir c ui t . 
C .  I n d i c a t i n g  V o l ta g e  S w i t c h  ( I V S )  

Th t> indicati n g  vol tage switch has th e s ame con­

struction as the indicat in g  contactor switc h .  

CH ARACT ERI ST I CS 

The type C P  relay h a s  adj u s t ab l e  h i gh and l o w  

voltag e  co ntact s whi ch can be set aro u n d  t h e  pPri­

phery of a s cal e .  The r a nge o f  adj u s tment o f  the 

c o nt acts are as fol lo w s :  

1 2 0 v o l t  r e l ay . . . . . . . . . . . . . . . . . .  / 0  t o  1 2 0  Hllts 
240 volt r e l ay . . . . . . . . . . . . . . . . .  1 4 0  to 240 volts 

4 8 0  volt  r e l ay . . . . . . . . . . . . . . . . .  280 to  4 8 0  volts 

2 0 8  v ol t  relay . . . . . . . . . . . . . . . . .  1 2 0  to 2 2 0  vol t s  

I f  either of t h e  adj ustab l e  c o nt acts are s e t  for a 

val ue of voltage v.ithin t h e s e  ran ges, the rel ay wil l  

j ust clos e its cont acts when the balanc ed three 

phase l ine to line voltage s e qual this v al u e . Por 

such a c o ndition,  the rel ay is operat i ng at its min­

imum trip point ,  and the operating time s on repe ated 

operations are not repetiti ve within c l o s e  toleran c e s .  

However ,  voltages greater than the overvo ltage set­

ting or l e ss t h an the und ervo ltage s etting , result i n  

relay timing operations w h i c h  are consistent for 

rep e at e d  trials.  

INTERNAL SCHEIIIATIC 

LOW 'f'OLTA\lE - - _Lr= _ _ _ _  -_ - -tl 
I / 

-- - - -
V 

:�:�� �Eil COIL 
PrtASE 8 

IIIQII YOLTA1:1E -� T CP 1 1cs CP v- CUTER POLE COIL 

.J. t- �  PIIASE C 
IMOICATIIIG __ - ...-- ( ...L - LEFT I.U COIL 

RED IIAMOLE 

-TEST SWITCII 

1 0 0 1 9 
z 0 0 a @---- - TERMIIIAL 

FRONT VIEW 

IIOTE: CO.rACT IS Ill TilE LEFT MMD POSlTIOII WrtfM 
TrtE �OLTAiiE IS LOll DR TilE ptU,SE REYEII.SED. (FROtiT VIEW) 

F i g .  4. I nternal Schematic of the Type CP R e l ay with 

Indi cating Contactor Switch i n  the Low Voltage 

Circuit i n  the Type F T 1 1  Case. 

The relay has inv erse t i m ing ; that i s ,  the greater 

the i ncrease in voltage the faster the relay con­

tacts w i l l  c l os e. Typic al time c urves for various 

contact s ettings are shown i n  figur e s  6 and 7. 

T r i p  C i rc u i t  

The mai n  cont acts wi l l  s afely clo s e  3 0  am peres 

at 250 vo lts d-e and the s e al-in cont acts o: the indi­

c ating cont actor switch ( wh en supp l i e d )  will safely 

carry this current long enough to trip a circuit bre ak e r. 

The ind i c ating c o nt ac tor switch ( when supp lied) 

has two taps that prov i d e  a pickup s e tting of 0 .  2 
or 2 am peres. To chan g e  t ap s  re quires c o nn e cting 

the l e ad l o c ated in fr ont  of t he t ap block to the 

des ired setting by m e ans of a screw c o nne ct i o n .  

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

Indicating co nt actor s wi tch (ICS) ( When Suppl i e d ) .  

0. 2 ampere tap 

2.0  ampere tap 

6. 5  ohms d-e resi stan c e  

0 . 1 5  o h m s  d-e resi stanc e 

I n d i c a t i n g  V 'o l t a g e  S w it c h  ( I V S )  ( W h e n  S u p p l i e d )  

Th e indicating voltage s witch ( IVS) has a s eri e s  

resi stor. T h e  IVS will  op erate when 80% d . c .  rat ed 

voltage i s  app l i e d  to th e IVS c irc uitry. 

0 I N S T A LLA T I O N 

The re lays s h ould be mounted on s w itch board 

pane ls or their  e quiva lent in a loc ation free from d irt , 

m oisture , e xc e ssive vibrat i on and h eat . Mount the 

re lay vert ica l ly by means of the rear mounting stud or 

studs for the type FT proj ection c ase or by means of 

the four mounting holes on the flange for the s e m i­

flush ty pe FT cas e .  Either the s tud or the mounting 

screws may be ut i lized for grounding the re lay . E x -
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TYP E CP RELAY ________________________________________________________ __ 

INTERNAL SCHDIATJC 

LOW VGLT&il --+----, 

NIGiri YOLTAIIl 

FRONT VIEW 
•OT£: COITACT IS IN Hlf UFT WO P'OSITIOI WKEII 

TltE VOLTAGE IS U*' 01 Tit£ PitAS( IEYEISEO. 
(FIOIT VIEW) 

rKASE A liGHT LU COIL 

rttAS£ I 
CEIITEI 'k£ COIL 

ED K.UDU 

TEST SWITCN 

EININAL 

Fig, 5. I nternal S chemotic af the Type CP Relay with 

Indicating Contactor Switch in the High Voltage 
Circuit in the Type F T J J Case, 

ternal toothed washers are provided for use in the 

locations shown on the outline and drilling plan t o  

facilitate making a good e lectrical connection be­

twe en the re lay cas e ,  its mounting screws or studs , 

and the re lay pane l.  Ground wires are affixed to the 

mounting screws or studs as required for poor ly 

grounded or insulatin g panels . Other e lectrical con­

nec tions may be made directly to the terminals by 

means of screws for stee l panel mounting or to the 

terminal s tud furnished with the re lay for thick pane l  

mounting . T h e  terminal stud may b e  easily removed 

or inserted by loc king two nuts on the stud and then 

turning the proper nut with a wrench .  

For detail information o n  the FT case refer to  

I .L.  4 1 -076.  

S E T T I N G S  

There are two independent relay adjustments. 

These are the high and low voltage contact settings 

as described und er "Characteristics". These set­

tings determine the balanc ed three phase line-to-line 

voltage at which the relay c ontacts trip. The rel ay 

timing is not an independent adj ustment, since it is 

fixed by the contact settings chosen. Typical time 

curves for various contact settings are given in 

Figs. 6 and 7. 

For motor protection set the low-voltage contact 

at the minimum permi ssible operating voltage. (This 

contact may also close when the motor is operated 

single-phased, provided the open phase voltage is  

not  held too close to normal by the motor. A motor 

operating near full load or  a motor connected in par­

allel with substanti al static load will not be able to 

maintain near normal open-phase voltage . )  Where the 

4 

high voltage contact supervi ses supply breaker 

closing, it  must be set lower than normal voltage.  

For example ,  set the high-voltage contact at 90% and 

the low-voltage contact at 8 0% of rated voltage .  The 

high and low voltag-e co ntacts must be sufficie ntly 

separated to allow for a minimum contact gap of about 

0 . 0 20 inches. Thi s corresponds to a voltage setting 

sep aration of about 7%. 

I n d i c at i ng C ontactor Swi tch ( I C S) ( W hen Supp l i e d) 

No setting is required on the ICS unit except the 
selection of the 0 . 2  or 2 . 0  ampere tap setting. This 

selection is made by connecting the lead located in 
front of the tap block to the desired setting by means 

of the connecting screw. When the relay energizes 

a 1 25 volt or 250 volt d.c.  type WL relay switch, or 
e quivalent, use the 0 .2 ampere tap. For 48 volt d.c.  

applications set ICS in 2 amper e tap and use 

SII304C209G0 1 type WL relay or equivalent. 

I n d i c a t i n g V o l t a g e  S w it c h  ( I V S )  ( W h e n  S u p p l i e d )  

No setting is required on the IVS unit e xcept for 

th e selection of the required voltage tap on the tapped 

resistor. 

A D J U 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 oper­

ation of this relay have been made at the factory. 

Upon receipt of the rel ay ,  no adjustments, other 

than those covered under "Settings " ,  should be 

required. 
Acceptance C heck 

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

A. CP Unit 

1 .  Contacts - Set the left-hand adjustable contact 

in the center of the scale and adjust the voltage 

until the moving contact just makes. Set the left­

hand contact back out of the way and bring the 

right-hand contact up until the contacts just 

make. The point er should be within ± 1/32 " of 

where the left-hand pointer was. 

2. Minimum Trip Voltages - Check the scale mark­

ing s by setting either of the two co ntacts at a 

value marked on the scale, then alternately apply 

this voltage plus 3% and minus 3%. Contacts 

should make and break. 

Check all of the scale markings in a similar 

manner. 

3. Time Curve - The. time curve can be checked by 

the use of the circuits of Figs. 8 and 9 .  

B .  Indicating Contactor SWitch (ICS) 

Close the main relay co ntacts and pass sufficient 
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RELAY · TYPE CP 
TYPICAL OVERVOLTAGE 

TIME CURVES 

Hl+--1-----+- -- HIGH VOLTAGE CONTACTS f-----1---1 
SET AT 110 VOLTS 

VOLTAGE IN PERCENT OF 
HIGH VOLTAGE CONTACT SETTING 

Curve 471072 
Fig. 6. Typical Overvaltage Time C urves for the Type CP 

R e lay. 

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

tacts of the res. This value of c urrent should not be 

greater than the particular res setting being used. 

The indic ator target should drop freely. 

The cont act gap should be app roximately .047" 

between the brid gin g  moving contact and the ad­

j ustabl e  s tationary contacts. The 1-Jridging moving 

con tact should touch both stationary contacts 

sim ultan oo usly. 

C. Indicating Voltage Switch (rVS) 

Clos e th e main rel ay contacts and apply rated 

d-e voltage across terminals 1 and 10 . The contacts 

of th e rvs unit should close and the indicator target 

should dro p freel y .  

Ro ut i ne M a i nten an c e  

A l l  relays should b e  ins pe cted periodically and 

the time of operation should be checked at least once 

every ye ar or at such other time ihtervals as may be 

dictated by experienc e to be suitable to the particular 

application. 

All contacts should be periodi cally c leaned.  A 
contact burnisher S1t 1 8 2A 83 6HO 1 is recommended for 

this purpose. The use of abrasive material for clean­

ing contacts is not recomme nded, because of the 
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TYPICAL UNOERVOLTAGE 
TIME CURVES 

8.0 -- HIGH VOLTAGE CONTACTS -i-,-'-'--1f+--i--f--if-+--�---1 i SET AT 1 10 VOLTS t • I .  1 - -- HIGH VOLTAGE CONTACTS � -
: SET AT 100 VOLTS ; 
• - . . j . 

VOLT AGE IN PERCENT OF 
LOW VOLTAGE CONTACT SETTING 

Curve 471071 
Fig. 7. Typical Undervoltage Time C urves for the Type CP 

R e lay. 

danger of errM.Jedding small particles in the face of 

the soft silver contact and thus impairing the contact. 

C a l i b r at i o n  

Use the fol lowing p rocedure for cali brating t he 

relay i f  t he relay has b een taken apart f or repairs, 

or t he adjustments have been d isturbed . This pro­

cedure should not be used until it is apparent that 

t he relay is not in proper working order (See 

" Acceptance C heck " ). 

A. CP Unit 

1. Contacts - Apply sufficient voltage to the relay, 

to make the di sc float in the c en ter of its travel. 

Mov e  either of the adj ustable contacts until it 

j ust makes with the moving c ontact. If the two 

contacts pointers do not meet at the same point 

on the scale , adjust the follow on both ad­

justable contact s.  The contacts should just 

make with the moving contacts when the pointers 

meet on the scale.  Approxi mately the same 

follow should be in each of the adjustable station­

ary contacts.  

2.  Minimum Trip Voltage - The adjustment of  the 

spring tension in setting the minimum trip voltage 

is mos t conv eniently made with the damping 

magnet removed.  
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TYP E CP R ELAY ________________________________________________________ __ 

(FR�il:�!) 

} TO TIMER{TUt£1 STOP$ -· 
,---------. 

STOP :.���� �: 

} TO T INU {TIN£1 STAaTS WI6EM 
STAaT SWITCM •s• CI..OSU 

SUB 2 
184Al99 

O Fig. B. Diagram of Test Connection for check ing the 

Undervo ltage Time Curves of the Type CP R elay. 

Set either of the adj ustable stationary con­

tacts in the c enter of its travel . (For exam pl e ,  

o n  the 1 20 volt relay , s e t  the contact o n  the 95 

volt setting . )  Apply this voltage t o  the relay. 

Wind up the spiral spring by m eans of the spring 

adj uster until the stationary co nt act and moving 

contact j ust make . 

Check the other scal e  markings by setting 

the adj ustabl e contact on the se markings and 

app lying the corresponding voltage. The moving 

contact should make and break within plus or 

minus 3o/c of the value marked on the scal e .  

3 .  Time Curve Calibration - Install the permanent 

magnet aJid connect the relay as per the circuit 

of Fig. 8 .  

6 

Set the high voltage contact on 1 00 volts and 

the low voltage contact on 70 v olts . ( For the 240 

volt re lay, multiply these v alues by two.  Similarly 

for the 480 volt relay, multiply these values by 

four . )  For the 2 08 volt relay set the high v oltage 

contact on 1 7 0 volts and the low voltage contact 

on 1 2 0 volts . Apply rated voltage to the relay to  

allow the high voltage contact to make . Suddenly 

drop the voltage to zero and adj ust the permanent 

magnet gap until the relay operates in 3 . 7 ± . 1 5 sec. 

Check the closing time of the high voltage 

cont act by us e of Fig. 9.  With the voltage origi­

nally zero , suddenly apply rated voltage to the 

CP REU.Y 
I F lOif"ViEw ) 

} {TINER STOPS 
TO TINER WhEJI AUX. STOP RELAY CONTACT 

OPENS }TO TIMER {T I �ER STARTS 
SURf WHEN SWITCH 

•s• CLOSES 

120 Y. 

SUB 2 
184Al95 

() Fig, 9, l)iagra;n of Test Connection for checking the 

Overvoltage T ime Curves of the Type CP Re lay, 

relay. The high voltage cont act should clo s e  in 

3 . 9  seconds ± 0. 2 sec. 

B. Indic ating contactor S witch (ICS) 

Clos e the main relay contacts and pass suf­

fici ent d-e current through the trip circuit to close 

the cont acts of the ICS. Thi s v al ue of current should 

not be greater than the particular res setting being 

used.  The indicator target should drop freely. 

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

R epair work can be r1one most satisfactorily at 

the factory. However, interchangeabl e parts can be 

furnished to the customers who are equipped for 

doing repair work. When ordering parts, always 

gi ve the co mplete nameplate data. 

E N E R G Y R E Q U I R E M E N T S  
The type CP relay when energized at rated vol­

tag e balanced 3 phase has the fol l owin g V A  burden 

for each phase. 

L a g g i ng P o w e r  

W at t s  V ar s  V A  F a c t o r  A n g l e  

Phase A . 25 2 . 8 2  2 . 8 3  85 

Phase B . 3 7  1 . 92 1 . 96 79 

Phase c 1. 1 1  2 . 50 2. 73 66 

The continuous voltage rating of the rel ays is 

1 10% of rated voltage. www . 
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TYPE CP R ELAY 

ri 1 ..!11 �OLT Ai.i£ 

LOW �OLU\i£ 

A-C �OUA6E 
SWI TCH 

2800 0 -
230 v .  so ere. 

INTERNAL SCHEMATIC 

� ( CP 

' ' I ,1• 1 ., \i L ' · I I • c 
! I I � · 

1
_61 -- --l----- -9--9-1-

-
i J-t.. L _ _  

-
-

-- - - __ Q __ Q _ _ _ _ _ _ _ _  -t--
1 3 0 7 9 0 8 0 8 10 � 

NOTE: FRONT VIEW 
COI'ITACT IS In THE LEFT HAND PO S I T I Of'l WHEfli 
THE 't(QLTAJE IS LOW AS THE PnASE REY'Eil:SED. 
( FRONT � I  EW) 

f'HASE A 
il: I GriT LEJ CO I L  

PHASE il 
CENTER POLE CO I L  

Pt1ASE C 
LEFT LEJ C O J L  

R E D  HANDLE 

TEST SWI TCH 

1 8 4 A 4 6 9  

Fig. 10 .  Relay-Type CP Reserve Ph ase - 3 Phase, 3 or 4 
Wire, S. P. D. T. - with A .  C. independent, voltage 
switch in Type FT 1 1  Case. 

H I GH VOlT AGC 

LOIJ V O L T A G E  

A - C VOLTAGe 

SLII TCF ( L H J  

A . ;; . J t. U I :::: A I t'; 

2000 OH"lS 
1 20 � - 60 HZ. 
2800 OHMS 
230V- 60 HZ 

IIOTE : 

INTERNAL SCHEMATIC 

CO.TACI IS 1• THE LEFT HA•O POS I I I O .  WHE• 

T HE VOLUGE I S  LOW OR !HE PHASE 

REVERSED ! FRO•! V I EW I. 

LEG CO I L  

REO HUOLE 

TEST SW I TCH 

TERM I .AL 

8 7 9 A 9 0 0  

Fig. 12 .  Relay - Type CP Reverse Phase - 3 Phase 3 or 4, 
S .P .D .  T. - with A . C .S. in low voltage circuit and 
with A. C. independent voltage switch in Type 
FT- 1 1  Case. 

I . L .  4 1 · 2 2 2. 2 G 

I NTERNAL SCHEMAT I C  

LO'It VOLTAGE ---------- -------.._ __
_ 
_ 

r--__:7---/ 
L 1 1  r / H I GH  VOLTAGE -��CP L_ CP J/ �// 

• ! · � -- -- - --

I N D I CATING A. C. - --- - - - - ACS 
E � � 

CONTACTOR SO I TCH - - - �- - - - - - � - j - - - ..:.. 
� - L: �: _: _

_ 
:� - l 

__ '_cb 0 (') � 0 7 cb� 
FRONT V I EW 

MOTE: CONTACT IS IN THE LEFT HAND POSITION �EN 
THE VOLTAGE IS LOW 0� THE PHASE REVERSED. 
( FRONT V I EW) 

PHASE A 
R I GH T  LEG C O I L  

PHASE B 
CENTER POLE CO I L  

PHASE C 
LEFT LEG CO l L 

RED HANDLE 

-TEST SWI TCH 

TERt-41NAL 

1 8 4 A 8 3 6  

Fig, 1 1 . Relay-Type CP R everse Phase, 3 Phase, 3 or 4 
Wire - S. P . D . T. Contacts with indicating A . C. 
contactor switch in low voltage c ircuit - in Type 
FT- 1 1  Case. 

PNASI IIOT.UIOII 1,2,3 

117-3 

o:·-_,..-:;D"c:C::.. • .:..fi:::I::..•..:III.::S:._ 
JIEi. 

��-���-------­.... 

1 8 4 A 2 0 0  

Fig. 13 .  External Schematic D iagram of the Type CP 
Relay in the Type FT 7 1  Case. 
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TYP E CP R ELAY-------------------------------------------------------------

i6. 375 
( 16 1 .93) 

4 
7. 250 
( 1 8 4. 15)  

. 563 
( 14 .30) ' 2SO DIA.  4 HOLES FOR (G.3S) , 190-32 MTG. SCREWS 

�-+- 2 .938 
(74.63) 

PAN E L  CUTO U T  8 DRI L LI N G  
FOR SEM I - F LUSH MTG.  

5 7 - D - 7 9 0 0  

0 Fig. 14 .  Outline and Dril l ing Plan for the Type CP Relay in the Type FT 1 1  Case. 
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