
I N STAL LATI O N  
Westinghouse I . L . 41-923.4H 

• OPERAT I O N  • MAI N TENAN CE 

INSTRUCTIONS 
TYPE KA-4 CARRIER AUXILIARY RELAY 

C A U T I O N  B efore putting relays into service,  remove 
all blocking which may have been ins erted for the 

purpose of securing the parts during shipment, make 

sure that all moving parts op erate freely , inspect the 
contacts to see that they are clean and close prop er­

ly,  and op erate the relay to check the settings and 

el ectri cal connectio ns .  

A P P L I C A T I O N  

The type KA-4 relay is an auxiliary relay u sed 
in a distance carrier relaying scheme to block or 

prevent in stantaneous tripping for faults e xternal to 

the line section to which it is appli ed , and to permit 

instantan eous simultaneous tripping for internal 

faults . The relay i s  arran ged to respond to indica­

tions of fault power and direction provid ed by phase 

and ground relay s ,  thereby controllin g the trans­

mis sion of th e carrier sign als . 

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

The Type KA-4 relay c onsists of two auxiliary 
unit s ,  receiver and alarm unit s ,  phase fault carrier 

operation indicator and carrier squelch relay .  In 

addition , the type KA-4 relay c ontains a high speed 
overcurrent unit used to start carrier transmission 

for ground fault s .  The c onstruction and operation 
of the relay units are de scribed below . Complete 

details of the operation of this relay in the distance 

carrier re laying scheme is described in I . L .  4 1 -9 1 1 .  

Overcurrent Unit  

* The ove rcurrent unit consists of a trans form er, 

current limiting reactor , and a product induction cyl­

inder type unit. The time phase relationship o f the 

t wo air gap fluxes necessary for th e development o f 

torque of the cylinder unit is achieved by m eans of 

a capacitor connected in series with one pair o f  

pole windings.  

Mechanically , the cylinder unit i s  composed of 
three basic compon ents: a die-c ast aluminum frame 

and electromagnet, a moving element assembly , and 

a molded bridge.  

SUP ERSEDES I . L . 41-923.4G 
*Denotes changes from superseded 1ssue. 

The frame serves as the mounting structure for 

the magnetic core. The m agnetic core which hous es 

the lower pin bearing i s  s ecured to the frame by a 

spring and snap ring. The bearing can b e  r eplaced, 

if necessary, without having to remove the m agnetic 

core from the frame .  

T h e  electromagnet h a s  two p airs of coils. The 

coils o f  each p air are mounted diametrically oppo site 

one another. In  addition,  there are two l ocating pins. 

The locating pins are used to accurately po sition the 

lower pin bearing, which is mounted o n  the frame, 

with resp ect to the upper pin bearing, which is 

threaded into the bridge. The electromagnet i s  

permanently secured t o  t h e  frame and cannot be 

separated from the frame .  

The moving elem ent ass embly con sists of a 
spiral spring, contact carrying member, and an 
aluminum cylinder assembled to a molded hub which 

holds the shaft . The s haft has removable top and 

bottom j ewel bearings . The shaft rides between the 
bottom pin bearing and the upper pin bearing with the 

cylinder rotating in an air gap formed by the elec­
tromagnet and the magnetic core. 

The bridg e is secured to the electromagnet and 

frame by two mounting s crews. In addition to holding 
the upper pin bearing,  the bridge i s  used for mounting 

the adjustable stationary contact housing. The 
stationary contact housing is held in position by a 
spring typ e clamp. The spring adj uster is located on 

the underside o f  the bridge and i s  attached to the 
moving contact arm by a spiral spring. The spring 

adjuster is also held in place by a spring type clamp. 

With the contacts closed, the el ectrical connec­

tion is m ade through the stationary contact housing 

clamp , to the moving contact, through the spiral 

spring out to the spring adju ster clamp. 

When the current in the overcurrent unit exceeds 

the pick-up value the contacts open,  allowing po si­

tive potential to be applied to the carrier tr ansmitter. 
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TYPE KA-4 CA RRI E R  AU XI L I ARY R E LAY 

CSP-CSG TAP PED 
R ESISTOR 

SQU E LCH UNIT 
R ESISTOR 

I I 

POLAR UNIT 
R E C E I V E R  R ELAY 

CSG AUXIL IARY 
SWI TCH 

---------------------------------------------

POLAR UNIT 
ARM R ELAY 

(AL)  

...... f---0.-SQUE LCH UNIT 

INN E R  R ESISTOR 

CAR R I E R  START 

---- CONTACT ( l o s) 

"'"'�'n.n.•E R START 
O V E RCUR R E N T  UNI T  ( los) 

A UXI L IARY 
SWI TC H  

Fig. 1 Type K A -4 R el ay Without Case. (Front View) 
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LAY l.L. 4 1 ·923.4H TYPE K A-4 CARRI E R  AU XILIARY RE 
-----------------------

CURREMT 
TEST JACK-

CHASSIS OPERATED 
SHORT\IG SWITCH 

OVERCURREIH 
UNIT 

2000-�8 Y.O.C. 
6000-125 v.o.c. 
60000-250 v.o.c. 

OQ-ij8 V.O.C. 
85000-125 v.o.c. 

1soooa-2SO v.o.c. 

REU.Y·TYPE U.-� CARRIER AUliLURY FOR KR CARRIER 
IN TYPE FT-32 CASE 
INTERNAL SCHEMATIC 

UPPER 

- POLAR UNIT 
(ALARM RELAY) 

LOWER 

POLAR UNIT 
{RECE IVER RELAY) 

nfO IN SERIES 
/FOR 250 V.O.C. 

13200-�8 v.o.c. 
50000-125 V.D.C. 
11200 0·250 v.o.c. 

20000-�8 v.o.c. 
37500-125 v.o.c. 
190000-250 v.o.c. 

RED HAIIDLE 

TEST SWITCH 

TERNIMAL 

629A389 

Fig. 2 Internal Schematic of the Type KA-4 Relay for KR 

carrier set. 

A transformer and current limiting reactor is  

used in conjunction with the cylinder unit .  The 

transformer supplies one set of coils on the cylinder 

unit with voltage shifted by approxim ately goo from 
the residual current supplied directly to another set 

of c oils . The transformer and reactor are of the 

s aturating type which limits energy to the cylinder 
u nit and reduces the burden on the transmission 

line CT. 

Aux i l i ary Units 

These are two solenoid-typ e contactor switches 
designated as CSP and CSG. The plunger of the 

contactor switch has a circular conducting disc 

mounted on its lower end and as the plunger travels 

upward, the disc bridges three silver stationary con­

tacts. The CSP switch i� energized by the operation 

o f  the second zone unit of the KD-4 distance relay, 

and the CSG switch, by the operation of the direction­

al and overcurrent units of the KRD-4 ground relay. 

The contacts of the two switches are connected in 

parallel as s hown in the internal schematic . The op er­

ation of either of these switches c onnects the carrier 

control circuit to  negative to stop c arrier ,  and ener­

gizes the RRT operating coil of the receiver re lay 

unit . 

:lOOD-\8 Y.O.C. 

600o-12s v.o.c.--­

&oooo-2so Y.o.c. 

Q[!-�8 �. 0. c. 
85000-12.5Y.O.C.� 

1&000D-2SO 'f. D.C. 
-

INTERNAL SCHEMATIC 

JWO Ill JUlES 
FOR 250 Y .D.C. 

__ ll2ot-•a Y. D.C. 

50000-125 Y.D.C. 

llMOQ.-250 Y.D.C. 

F. 3 I n ternal Sch emati c of the Type KA-4 Relay for TC '9· 
carrier set, 

Receiver Un i t  

The rec e iver unit c onsists o f  a n  armature and 

c ontacts mounted on a le af s pring supported sym­
metri cally within a magnet frame. The armature rides 

in the front air gap of the frame with the contact s 

proj ecting o utside. The poles of a permanent magnet 
cl amp directly to e ach side o f  the fram e. Two ad­
justable shunts are located acro ss the rear air gap s .  
These chang e t h e  reluctance of  t h e  magnetic path as 
shown in Fig. 5 so as to force some of the :qux thru 
the moving armature which is fastened to the frame 

mi dway between the two rear air gap s. Flux in the 
armature polarizes it and creates a magnetic bias , 

causing it to move towards either the left or right, 
depending upon the adj ustment. 

Two statio nary contact screws are mounted to 

the left (front view) of the moving contact assembly 

and adj usted for normally open contacts .  These con­

tacts are d esignated, RRP and RRG , and are conn ect­

ed in the phase and ground trip circuit resp ectively. 

These contacts are op erated by two conc entric coils, 

RRT and RRH, which are placed around the armature 

and within the m agnetic fram e. RRT is the op erating 

coil and receives its en ergy from the local battery 
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TYP E KA-4 CAR RI ER AUXI LIARY R ELAY----------------------

TYPICAL TIME CURVE OF THE CARRIER-START OVERCURRENT UNIT 

OF THE TYPE KA- 4 RELAY 
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MULTIPLES OF PICKUP CURRENT 

OF CARRIER-START OVERCURRENT UNIT 

Fig. 4 Typ i cal Time Characteristics of carrier start o ver­

current unit of the typ e KA-4 Relay. 

4 

when either CSP or CSG is clos ed. RRH is the hold­

ing coil and receives its en ergy from the carrier 

transmitted either from the local transmitter or the 

one at the end o f  the line section. These two 
coils are connected to oppo s e  each other with the 
op erating coil ,  RRT operating to close the RRP and 
RRG contacts and trip; and the holding coil ,  RRH to 
hold the RRP and RRG contacts open and block trip­

ping. The restraining torque o f  the RRH coil is suf­

ficient to overcome the operating torqu e of ';he RRT 

coil .  Consequently ,  RRP and RRG contacts cannot 

clo se as long as RRH is energized. 

Alarm Unit 

The alarm unit is similar in con struction to the 

receiver unit except that it is energized by a sin gle 

coil and operates a sin gle set of c ontacts . The coil 

is energized by the received carrier to  close its 

c ontacts and give an alarm . This unit has a higher­

p ick-up than that of the rec eiver unit in o rder to 

obtain a direct check on the sensitivity of th e 

carrier transmitter-receiver.  The failure of the alarm 

relay to pick-up when carrier is started indic ates 

insufficient output from th e transmitter receivers . 

Sque lch  Un it  

The function of the squelch unit is t o  hold off 

the carrier for a p eriod of 150  millisec ond s aft er 

the B reaker "a" contact opens. This is to insure 
that all other terminal s  of the line are tripped before 

allowing carrier to be transmitted for any functions.  

The squelch unit is  a tel ep hone type unit of 

slow release typ e. 

In these rel ays, an electro magnet attracts a 

right angle iro n brack et which in turn op erates one 

normally open contact. The slow release is ob­

tained by a copper slug located at the end opposite 
from the armature. When the coil becomes de-ener­

gized , the change in flux through the sl ug re sult s 

in an electromotive forc e and associated current in 

it. This current produces a flux which aids the m ain 

flux and delays the release of the armature when the 

coil is energized, the op eration of the rel ay is not 

appreciably delayed b ecause th e armature is o perated 

by flux not linking the slug. 

Operat ion Ind i cator 

The o peration indicator gives a visual indica­

tion of a carrier tripping operation for p hase faults 

by the distance relay through the RRP contacts .  

For a ground fault carrier relaying operation,  the 

indicating contacto r switch (ICS) lo cated in the 
ground relay will drop a target. 

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

The characteristics o f  the various el ements o f  
t h e  relay s  are a s  follows: 

F o r  U s e  W i th K R-Set 

CSP or CSG Coil 

CSP & CSG Tapped Resistor 

Carrier R esistor 

RRT Operating Coil 

RRT Coil Resistor 

RRH H olding Coil 

AL Alarm Coil 

Operation Indic ator ( 1  amp .) 

Squelch Unit Coil 

Squelch Unit Adj . Resistor 

48V 1 2 5  2 5 0  
A vg. A v g. A vg. 

Ohms O hms O hms 

27 

200 

2000 

1 10 0  

1 3 20 

1700 

500 

0 . 1  

3300 

27 

600 

3750 

1 100 

5000 

1700 

500 

0 . 1  

3300 

435  

6000 

1 9000 

1 100 

1 1 200 

1 7 00 

500 

0 . 1 

3300 

8500 1 5000 
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TYP E KA-4 CA RRI E R  AU XILI ARY R ELAY I.L. 41·923.4H 
-----------------------------------------------

1----� t::;::==:f-lf---- ARMATuR E l_N s-..J 

SALANC�D A I � �APS 

POLAR uN I T  PERMANENT MA�NET F LUX PATH S 

SHUNT 

uMSALAHCED A I R  �APS 

ADD I T I ONAL 
F LUX PATh 

183A062 

Fig. 5 Polar Unit P ermanent M agnet Flux P aths. 

F o r  U s e W i th T C - S e t  

CSP or  CSG Coil 2 7  27 43 5  

CSP & CSG Tapped Resistor 200 600 6000 

Carrier Resistor 1 000 3 7 50 

RRT Operating Coil 1 1 00 1 1 00 1 1 00 

RRT Coil Resistor 1 3 20 5000 1 1 200 

RRH Holding Coil 20 20 20 

AL-Al arm Coil 4 4 4 

Operation Indicator ( 1  amp . )  0 . 1 0 . 1 0 . 1 

Squelch Unit Coil 3300 3300 3300 

Squelch Unit Adj .  Resistor 8500 1 5000 

The pick-up and op erating values of these units 

are given under ' ' Adju stments and M aintenanc e ' ' .  

The time characteristic o f  the ov ercurrent unit 

is  shown in Fig. 4 .  

The pick-up value of the over-current unit can 

be changed from the factory adj usted valu e of 0 . 5  

amperes t o  any value up to 1 amp . by increasing 

spring restraint. 

S E T T I N G S 

There are no settings to be m ade. 

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

The relays should b e  mounted o n  switchboard 
p an els or  their equivalent in a location free from dirt, 

moisture,  exc essive vibratio n ,  and heat. Mount the 

relay verti cally by m ean s of the four mounting holes  
on the  flange for semi-flush mounting or by means of 

the rear mounting stud or  studs for proj ection mount­

ing. Either a mounting stud or the mounting s crews 

may be utilized for grounding the relay. The electri cal 

connections m ay be m ade directly to the terminal s  by 

means of screws for steel panel mounting or to the 

termi nal studs furni shed with the rel ay fo r thick 

pan el mo unting. The terminal studs may be easily 

removed or  inserted by locking two nuts on the stud 

and then turning the prop er nut with a wrench. 

The carrier relaying schematic ( supplied with 

the carrier order) should be consulted fo r details o f  

the external connections of these relays.  
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TYP E KA-4 CARRI ER AU XILIARY R ELAY ______________________ _ 

A DJUS T M E N T S A N D  M A l  N T E N A NC E  

The proper adju stments to insure correct op era­

tion of thi s rel ay have b een made at th e factory, 

Upon receipt of the rel ay,  no customer adju stments, 

other than tho s e  covered under ' 'SETTINGS' •, should 

be required. 

Acceptance Check 

The following check is recommended to insure 
that the r elay is in  prop er working order: 

Overcurrent Un it  

P as s  0 . 5  amperes of alternated current through 
relay terminals 1 6  and 1 7 , the contact s hould pick-up 

within . 475 and . 5 25 amp .  

Auxi l i ary Un its (CSP and  CSG). 

E ach c ontactor switch has a section of a tapped 
resistor in series with it, and will pick up po sitively 

when rated control voltage is applied aero ss the coil 
and its se ction of the resi stor. 

These units should o p erat e at 24 volts for th e 

48-volt relay, 60 volts for the 1 2 5-volt relay, and 

1 20 volt s for 250-volt relay. These units have an 

intermittent rating, and should not be energized for 

more than a few s econds. 

Operation I ndi cato r  (01) 
With the polar unit contacts clo s ed, apply direct 

current to the op eration indicator relay termi nal s .  

The op eration indicator should pick-up and drop the 
indicator target between 1 amp ere and 1 .  2 amp eres 
d-e . 

Squelch U n it ( SQ) 

6 

Apply rated D . C .  voltage to relay terminals that 

will en ergize the s quelch unit and note contact opera­

tion .  

Block i n g  Zener Diode 

Apply rated D . C .  Voltage in series with 1 0 , 000 
ohms resi stors acro ss terminals 8 and 9 with po si­

ti ve on 9 ,  the current leak age flow should not exceed 

. 25  rn a. Reverse polarity of the applied voltage; 

th e current flow should be equal to the appli ed 

voltage divided by the s eri es resi stance. 

FO R RELAYS TO B E  USED WI TH 
TC-TYP E CAR RI E R  

Po l ar U n i t  ( Receiver Rel ay) 

Connect a jump er between the middle and l eft 

hand contact connection o f  the CSG or CSP switch. 

The CSG switch is located on the left-hand pedestal 

and CSP is located on the right-hand p edestal on the 

rel ay ( front view).  Apply rated voltage acro s s  the 

RRT coil and the RRT coil resi stor ,  observing polar­

ity as shown in the internal schematic. The armature 

should move to the left . 

To the holding coil (RRH) relay terminals,  apply 

direct current o bserving correct polarity. In crease 
the current until the armature moves to the right. 

The armature should move to the right at app rox­

imately 60 rna. Now reduce the current and the 
armature should move to the l eft at appro ximat ely 
40 rn a. 

Al arm Un i t  (AL) 

Connect direct current to the alarm unit relay 

terminal s .  Increase the current until the contacts 

pick -up. The contacts should pick up at appro ximate­

ly 80 rna. Now redu ce the current and the co ntacts 

should open at 40 to 60 rna.  

FO R R ELAYS TO B E  USED WITH 
TYPE KR CARRI ERS 

Pol ar Unit ( Receiver Rel ay) 

Connect a jump er between the middl e and l eft 

hand contact connection of the CSG or  CSP switch. 
CSG switch i s  located on the left-hand pede stal 

and CSP is located o n  th e right-hand pedesta� o n  th e 
relay (front vi ew). Apply rated voltage acros s  th e 
RRT coil and the RRT coil resistor, observing polar­

ity as shown in the internal schematic. The armature 

should move to the left.  

To the hol din g  coil (RRH ) rel ay terminals,  apply 

direct current observing correct polarity. Increas e  

the current until the armature moves t o  the right. Th e 

armature should mo ve to the right at appro xim ately 

6 rna. Now reduce th e current and the arm atu re 

should move to the l eft at appro ximately 4 rn a. 

�arm Unit (AL) 

Connect direct current to the alarm unit relay 
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I.L. 4 1-923.4H TYPE KA-4 CA R RI ER AU XILI ARY R ELAY----------------------

termin al s .  Increase the current until the contacts 

pick up . The contacts should pick up at appro xi­
m ately 8 rna. No w reduce the current and the con­
tacts should open at 4 to 6 rn a. 

ROU TI N E  MAINTENANCE 

All relays should be inspected p erio di cally and 

the op eration should be check ed at least once every 

year or at such other tim e  intervals as may be dic­

tated by exp eri ence to be suitable to the parti cular 

appli cation. 

All contacts shoul d be p eriodically cl ean ed.  A 

contact burni sher Stt 1 8 2A836H 0 1  is recomm ended for 

thi s purpose.  The use of abrasive m ateri al fo r 

cleaning contacts i s  not recommended, b ecau se o f  

the danger of embedding small parti cles in the face 

of the soft sil ver and thus imp airing the contact. 

CALI BRATION 

U s e  the following proc edure for calibrating the 

relay if the rel ay has been taken apart for repairs or  

the adjustm ents have b een di sturbed. Thi s pro cedure 

should not b e  u s ed unl ess it is apparent that the 

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

Overcurrent U n i t  

The upper b earing screw should b e  screwed 

down until there is appto ximately 1/ 64" clearance 

between it and the  top o f  the  shaft bearin g. Securely 

lo ck in po sition with the lock nut. The lower b ear­

ing po sition is fixed and cannot b e  adjusted. 

With the moving contact in the normally clo sed 

po sition,  i . e . ,  against the right side o f  th e bri dge, 

screw in the station ary contact until both contacts 

just cl0 s e. Then screw in the station ary contact 

app roxim ately one-quarter turn farther to provide the 
correct amount of follow. 

The clamp holding the stationary contact housing 

need not be loosened for the adj u stm ent since the 

clamp utilizes a spring-type action in holdin g the 

stationary contact in po sition.  

The sensitivity adjustment is m ade by varying 

the tension of the spiral spring attached to the mov­

ing element as sembly. The spring is adju sted by 

placin g a screwdriver or similar tool into one of the 

notches lo cated on the p eriphery of the spring adju st­

er and rotating it.  The spring adjuster is located 

on the underside of the bri dge and is held in place 
by a spring typ e clamp that do es not have to be 

loo sened prior to m aking the n ecessary adj u stments. 

Pass 0 . 5  amp . of a. c .  through relay terminals 

1 6  and 1 7 .  Adj ust th e spring until the contact just 

open s .  In a similar mann er the pick-up valu e can be 

adju sted for any value between . 5  to 1 . 0  amp . 

Auxi l iary Un its (CSP and CSG) 

The two contactor switche s,  CSP and CSG, have 

adjustabl e plunger travel. Adj u st the station ary core 

and the moving core of 1/64" when the switch is 

picked up. This can b e  done by turning the relay 

up side-down and screwing up the core screw of the 

switch until the contacts just separate.  Then back 

off the core screw appro ximately one turn and lock 

in place. This prevents the moving core from strik­

ing and sticking to the station ary core b ecause o f  

residual magneti sm . Adj u st t h e  contact clearance 

for app roximately 1 /3 2 "  by m ean s of the two small 

nuts on either side of the Micarta di sc.  

Each contactor switch has a section o f  a tapped 

resistor in series with it, and will pick up po sitively 

when rated trip circuit voltage is applied aero ss the 

coil and its section of the resistor. 

The units should op erate at 24 volts fo r the 48-

volt relay, 60 volts for the 1 25-volt relay and 1 20 

volt s for 250-volt relay.  These units h ave an inter­

mittent rating, and should not be energized for more 
than a few seconds. 

Squel ch Un it  

Check operation with timer. Adjust seri es 

resistor to measure app roxim ately 5000 o hm s  for 

1 25 v . d. c .  relays and fo r 1 3000 ohms for 250 v . d . c. 

relay. With armature clo sed adjust the residual air 

gap to be . 00 2" - . 003 " .  Contact gap should m eas­

ure from . 020" to . 0 3 5 " .  Check for dropout tim e  

between . 140-. 1 6 0  seconds. If neces sary dropout 

time can b e  adjusted by changing the residual air 

gap .  After final adjustment the gap should b e  at 

l east . 00 2 " .  The pick up tim e  should be below 

16 milliseconds at -20% rated D.C. voltage. If 

neces sary readjust series resi sto r. 

Operation Ind icator 

The op eration indicator should pick up and drop 
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TYPE KA-4 CAR RI E R  AU XILI ARY R ELAY--
---------------------

the indicator target when the current is between 1 and 

1 .  2 amperes d-e. 

Mak e  sure that the target drop s freely when the 

unit operates. 

Z EN E R  DIODE T EST 

Forward Characteri sti cs  

P a s s  2 0 0  milliamp eres of d . c .  current through 

t erminals 8 and 9 with po sitive on terminal 8 .  

M easure voltage drop acro s s  t erminals 8 and 9 .  The 

voltage drop should not exceed 3 . 5  volts.  

Reverse Characteri sti cs  - Breakdown Voltage 

The breakdown voltage is determined by in­

creasing voltage across terminals 8 and 9 with 

p ositive on 9. Place 1 0,000 ohm resistor in s eri es 

with ammeter. Increase voltage until c urrent reads 

. 2 5  milliamperes . Measure d.c .  voltage acros s  ter­

minals 8 and 9. The voltage should be between 1 6 0  

and 2 4 0  volts for 48 and 1 25 v.d .c .  rated relays; and 

3 2 0  to 4 8 0  volts for 250 v . d. c .  rated relay s .  Do not  

exceed 3 . 0 rna. current in the circ uit. 

FOR R ELAY TO BE USED WI TH 
TC- TYPE CARRI E R  

Polar  Recei ver Un i t  

B ack o ff contact screws s o  that they d o  not 
m ak e  contact. Screw m agneti c  shunts i nto the all­
out po sition ( 5  or 6 screw threads showing. ) The 
armature should remain agai nst whichever side i t  i s  

pushed with this adj u stment. 

Adjust the stationary contacts for a contact gap 

of approxim ately . 02 0 ". This c an be done by ins er­

ting a . 0 1 0" s teel thickn ess g age between the large 

rivet head on the moving armature and the right hand 

pole face (a . 0 1 0 "  travel of the rivet head is equal 

to .020" travel of the m oving c ontacts ) .  Using an 

in dicating light in each c ontact c ircuit , adjust the 

upper and lower stationary c ontacts to touch th e 

movin g c ontact at the s am e  tim e .  With the feeler 

gauge removed the c ontac t  gap is . 0 2 0" and the 

movin g contacts close simultaneously .  

Connect a jump er between the middle and l eft 

hand contact connection of the CSG or  CSP switch. 
The CSG switch i s  lo cated on the left-hand pedestal 

8 

and CSP is located on the right hand pedestal of the 

relay (front vi ew).  Apply rated voltage acro s s  the 

RRT coil and the RRT coil resistor observing polar­

ity as shown in the internal s chematic diagram. Th e 

armature should move to the left .  

To the holding coil, RRH, apply 1 00 to 200 

milli amp eres d . c .  current observing correct p olarity. 

The armature should now move to the right. De-ener­

gize both coils and see that the armature s tays up 

ag ainst the right hand side. 

Run both shunt s crews all the w ay in ,  and then 

back out the left hand shunt s crew approximat ely 6 

turn s .  B ack out the right hand shunt screw approxi­

m ately 9 turns. 

Re- energize the op erating coil with rated voltag e 

and the holding coil with 4 0  milli amp eres d. c. Adj u st 

the right hand s hunt s crew until the armature 

moves to the left. If the armature moves to the l eft, 

at a value of holding coil current greater than 4 0 

milliamperes, the right hand shunt screw should be 

turned out to lower this value to  the correct 4 0  milli­
ampere point. 

Increase the holding coil current to 60 milli­

amp eres and adjust the l eft hand shunt screw until 

the armature resets, or moves to the right. If the 

armature resets at a value of current l ess than 60 

milli amp eres, the left hand shunt s crew should be 

turned out.  This will increase the reset value o f  the 

armature and provide for the correct 60 milliamp ere 
reset value. 

Minor adju stments of both shunt s crews must be 
made several times until the desired operatin g points 

are obtained ,  s in c e  the adju stments of one s hunt 

sc rew affect the adjustm ent on the other s hunt screw. 

Po lar  Al arm Un i t  

The contact s should clo se with 8 0  milli amp eres 

d-e ± 5% applied to the alarm coil. Adjust the con­

tact screws to obtain an . 050 "  contact g ap such 

that the armature motion between the left and right 

hand contacts is in  the c entral p art of the air gap 

between the pole faces.  Tighten the contact locking 

nut s. Approximate adjustments of the two magnetic 

shunt screws are as follows: 

Turn both shunt screws all the way in. Then 

back out both shunt screws approximately seven 
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::1< turns . Apply 80 milliamperes d. c .  to the coil observ­

ing correct polarity, and the s crew in the left hand 
shunt screw until the armature moves to the right. If 
the armature moves to the right at a value of current 

less than 80 milliamperes,  screw the left hand shunt 
out until the armature moves to the right at 80 milli­

ampere s .  Check the dropout point by reducing the 
d.c.  current. The armature should move to the left 

b etween the limits of 40 and 60 milliampere s .  If it 

fails to do s o ,  adju st the right hand s hunt s cre w 

until it does. It will then be necessary to recheck 

the pickup and dropout p oints again and m ak e  any 

minor adj ustments to the shunt screws that m ay b e  
necessary until correct calibration is obtain ed. 

In general ,  screwing in the left hand shunt s crew 

reduces the pickup current of the relay. Screwing in 

the right hand shunt screw increases the dropout cur­

rent. Thi s will in turn cau se a change in the pickup 
current, m aking necessary several slight readj u st­

ments of both shunt screws to o btain the desired 

calibration. The armature as finally calibrated 

should pickup and dropout with a snappy action.  

FOR R ELAYS TO BE USE D  WITH 
K R-TYPE CARRI E R  

Polar  Receiver U n i t  

C alibrate as outlined under TC Type C arrier.  

Apply 15 rna. d-e current for polarity check. The 

pickup value should be 4 milliamperes d . c .  ( armature 

moves to left) instead of 4 0  rna. The c alibration of 

reset ( armature moves to the right) should be d one 

at 6 milliamperes instead of 60 rna. 

Alarm U n it 

Calibrate as outlined under TC-Type C arrier.  
Check pick-up at 8 milliamperes ±5% inste ad of 80 

rna.  Dropout should be between 4 and 6 rna. instead 

of 40 and 60 rna. 

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

Repair work can b e  done most s atisfactorily at 

the factory. However, interchangeable parts can b e  
furni shed t o  t h e  customers who are equipped fo r 

doing repair work. When ordering p arts ,  always give 

the complete nameplate data. 

E N E R G Y R E QUI R E M E N T S  

Current Burden at 60 Cycl es. 

CURRENT VOLT-
AMPERES AMPERES 

0 . 5  2 . 2  

5 4 3  

20 394 

40 1 240 

60 2760 

t Current lagging voltage 
t t Current leading voltage 

Rati ng  of Overc urrent Unit  

Continuou s  rating 5 amp eres.  

rating 100 amp s.  

POWER 
F ACTOR 
ANGLE 

3 3 °  t 
70 ° t 
4 9 ° t t 
39 . 2° tt 
3 2 . 5 °  t t 

One s econd 
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CD -

lL ..... I II II 

.1.32 SCIIEW 
TOOl11EO 

LICiWA.EI 

SPACERS FOR 11111 PAIIELS 

t ·tl SCI£W 6 ( FOR TIIICK 
PAIIEL USE t.·IB STIJD)· 

; 190-32 SCREW 

TE .. IIALlMD 
MOI.fiiTIJIIG DElli LS 

-� -� 

-� � 
I 

II 
I! 

TEIIUIAL IUMB 

25 16 � Dl&. ' HOLES. FOI 
2- - • 32 MT8.· SCIEWS 

s!ff r-� 
_,., 

PMEL CUTOUT I DRI LL IIG 
FOil SEMI FWS11 MTG. 

PAIIEL DRI LLIIG 011 
CUTOUT FOR �ROJECTIOI MTG, 

(FROMT VIEW) 

3 
01&.20 HOLES 
OR CUTOUT 

57-D-7903 

Fig. 7. O utline an d Dri lling P lan for Type KA-4 R el ay in Type FT-32 Case. 
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I N STALLATI O N  
Westinghouse I . L .  41 -923.4H 

• OPERAT I O N  • MAI N TENAN CE 

INSTRUCTIONS 
TYPE KA-4 CARRIER AUXILIARY RELAY 

C A U T I O N  Before putting relays into service ,  remove 
all blocking which may have b een ins erted for the 

purpose of s ecuring the parts during shipm ent, mak e  

sure that all moving parts op erate freely, inspect the 
contact s to see that they are clean and close proper­

ly, and op erate the relay to check the settings and 

el ectrical connections.  

A P P L I C A T I O N  

The type KA-4 relay is an auxiliary relay u sed 
in a distance carrier relaying scheme to block or 

prevent instantaneous tripping for faults e xternal to 
the line section to which it is appli ed , and to permit 

instantan eous simultan e ou s  tripping for internal 

faults .  The relay is arran ged to respond to indica­

tions of fault power and direction provid ed by phase 

and ground relay s ,  thereby controllin g the trans­

mis sion of th e carrier signals.  

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

The Type KA-4 relay c onsists of two auxiliary 

unit s ,  receiver and alarm unit s ,  phase fault c arrier 

operation indicator and carrier s quelch relay .  In 

additi on,  the type KA-4 relay c ontains a high speed 
overcurrent unit used to start carrier transmi ssion 

for ground faults .  The construction and operation 
of the relay units are de scribed below . C omplete 

details of the operation of this relay in the distance 
carrier relaying scheme i s  described in I . L .  4 1 -9 1 1 .  

Overcurrent Un i t  

* The ove rcurrent unit c onsists of a transformer, 

c urrent limiting reactor ,  and a product induction cyl­

inder type unit. The time phase relationship of the 

two air gap fluxes necessary for th e development of 

torque of the cylinder unit is achieved by m eans of 

a capacitor connected in series with one pair of 

pole windings. 

Mechani cally , the cylinder unit i s  composed of 
thre e basic components: a die-c ast aluminum frame 

and electromagnet , a moving element assembly , and 

a m olded brid ge.  

SUP ERSEDES I . L.  41 -923.4G 
*Denotes changes from superseded issue . 

The frame s erves as the mounting structure for 

the m agneti c core. The m agnetic core which hous es 

the lower pin bearing i s  secured to the frame by a 

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

if necessary, without having to remove the m agnetic 

core from the frame .  

T h e  electromagnet h a s  two p airs of coil s .  The 

coils o f  each p air are mounted diametrically oppo site 

one another. In addition,  there are two locatin g  pins.  

The locating pins are used to accurately po sition the 

lower pin bearing, which i s  mounted on the fram e, 

with resp ect to the upper pin bearing, which i s  

threaded into t h e  bridge. T h e  electromagnet i s  

permanently secured to t h e  frame and cannot be 

separated from the frame .  

The moving el ement as sembly consi sts of a 
spiral spring, contact carrying member, and an 

al uminum cylinder assembled to a mol ded hub which 

holds the shaft .  The shaft has removable top and 

bottom j ewel bearings . The shaft rides between the 
bottom pin bearing and the upper pin bearing with the 

cylinder rotating in an air gap formed by the el ec­
tromagnet and the magnetic core. 

The bridge is s ecured to the el ectromagnet and 

frame by two mounting s crews. In addition to holding 
the upp er pin bearing, the bridge i s  used fo r mounting 

the adjustable stationary contact housing. The 
stationary contact housing is held in po sition by a 
spring typ e clamp. The spring adjuster is located on 

the underside o f  the bridge and is attached to the 
moving contact arm by a spiral spring. The s pring 

adjuster i s  also held in place by a spring typ e clamp . 

With the contacts closed, the electrical connec­

tion is m ade through the stationary contact housing 

clamp, to the moving contact, through the spi ral 

spring out to the spring adj uster clamp. 

When the current in the overcurrent unit exceeds 

the pick-up value the contacts open,  allowing po si­

tive p otential to be applied to the carrier transmitt er. 
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TYPE KA-4 CARRI E R  AUXILI ARY RELAY 

CARRI E R  PHASE FAULT ___.---.:. 

OP E RATION INDICATOR (01) 

CSP-CSG TAPPED 
R ESISTOR 

SQU ELCH UNIT 
R ESISTOR 

I 

POLAR UNIT 
RECEIVER R ELAY 

CSG AUXILIARY 
SWI TCH 

-----------------------------------------

POLAR UNIT 
ARM R ELAY 

(AL) 

�----SQUELCH UNIT 
INN ER R ESISTOR 

CAR R I E R  START 
---- CONTACT ( los) 

R R I E R  START 
OVERCURRENT UNIT ( los) 

Fig. 1 Type KA-4 Relay Without Case. (Front View) 
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TYP E KA-4 CAR RI E R AU XILIARY RELAY 
--

------------------1-. L_. _4 1_-9_23_. 4_H 

CURREitT 
UST JACk--

CHASS I S  OPERATED_ 
SHORTIIIG SWI TCH 

OVERCURRUT 
UN I T  

2000-q.a v.o.c. 

6000-125 Y.D.C.  
6000D-250 v.o.c. 

oo-q.a v.o.c. 
85000-125 v.o.c. 
150000·250 Y .D.C .  

REUY·TYPE KA·� CARRIER AUXILIAIIY FOR Ill CARR IER 
Ill  TYPE FT-32 CASE 
INTERNAL SCHEMATIC 

UPPER 

-POUR UNIT 
(ALARM RELAY) 

LOWER 

POLAR UNIT 
(RECEIVER RELAY ) 

TWO Ill SER I ES 
/ FOR 250 Y.D.C.  

13200-liS Y.D.C.  
50000-125 Y.D.C.  

� 11200 0-2SO V.D.C. 

20000-liS Y.D.C.  
37500-125 Y.D.C.  
190000-250 v.o.c. 

RED HAIIDLE 

TEST SWITCH 

T£RMIIIAL 

629A389 

Fig. 2 Internal Schemati c of th e Type KA-4 Relay for KR 

carrier set. 

A transformer and current limiting reactor is 

used in c onjunction with the cylinder unit. The 

transformer supplies one set of c oils on the cylinder 

unit with voltage shifted by approximately goa from 

the residual current supplied directly to another set 

of c oils . The transformer and reactor are of the 

saturating type which limits energy to the cylinder 

unit and reduces the burden on the transmission 

lin e CT . 

Auxi l i ary Units 

These are two solenoid-type contactor switches 

designated as CSP and CSG. The plunger o f  the 

contactor switch has a circular conducting disc 

mounted on its lower end and as the plunger travels 
upward, the disc bridges three silver stationary con­

tacts .  The CSP switch i� en ergized by the op eration 

of the second zone unit of the KD-4 di stance relay, 

and the CSG switch, by the operation of the direction­

al and overcurrent units of the KRD-4 ground relay. 

The contacts of t he two switc hes are connected in 

parallel as s hown in the internal schematic . The oper­

ation of either of these switches c onnects the carrier 

control circuit to negative to stop c arrier ,  and ener­

gizes the RRT operating coil of the receiver re lay 

unit . 

OVE�CURREIIT 
UNIT 

2001l-"8 v.o.c. 
600o-12s v.o.c.--­

,oooc-2so v.o.c. 

OPEUTIOM IKDICATOR 

FRONT VIEW 

RED HAIIDLE 

UPPER 
POUR UIIIT 

(ALARM RELAY) 

lWO II SEIIES 
FOI 2SO V,D,C, 

__ l320i-'8 V.D.C.  
SOOOC-125 V.D.C. 

1!M0Qoo2SO V.D.C. 

629A476 

Fig. 3 Internal Sch ematic of the Typ e KA-4 Relay for TC 
carrier set. 

Receiver Un i t  

The receiver unit c onsists o f  a n  armature and 

c ontacts mounted on a leaf s pring supported sym­
metrically within a m agnet frame. The armature rides 

in the fro nt air gap of the frame with the contacts 

proj ecting out side. The poles of a permanent magnet 

clamp directly to each side of the fram e. Two ad­

justabl e shunts are located across the rear air gaps.  
These change the reluctance of the m agnetic path as 

shown in Fig.  5 so as to force some of the �lux thru 
the moving armature which is fastened to the frame 

midway b etween the two rear air gap s .  Flux in the 
armature polarizes it and creates a magnetic bias , 

causing it to move towards either the left or right, 
depending upon the adj ustment. 

Two station ary contact screws are mounted to 

the left ( front view) of the moving contact assembly 

and adj usted for normally open contacts. These con­

tacts are designated, RRP and RRG , and are connect­

ed in the phase and ground trip circuit r esp ectively. 

Thes e contacts are op erated by two concentric coils, 

RRT and RRH, which are placed around t he armature 

and within the m agnetic fram e. RRT is the op erating 
coil and receives its energy from the lo cal battery 
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TYP E KA-4 CAR RI E R  AU XILI ARY R ELAY----------------------

TYPICAL TIME CURVE OF THE CARRIER-START OVERCURRENT UNIT 

OF THE TYPE KA· 4 RELAY 

20 

Ul 18 0 
z 
0 
0 16 Ul 
Ul 
:::; 
...J 14 i 
� 
Ul 12 
:I! 
i= 
"' 10 
z � 8 0 

I 
� 
0 6 "i! � 

4 0 

2 

0 
0 2 4 6 8 10 12 14 16 18 20 

MULTIPLES OF PICKUP CURRENT 

OF CARRIER-START OVERCURRENT UNIT 

Fig. 4 Typ i cal Time Characteristi cs of carrier start o ver­

current unit  of th e type KA-4 Relay. 

when either CSP or CSG is closed. RRH is the hold­

ing coil and rec eives its energy from the carrier 

tran smitted either from the local transmitter or the 

one at  the end o f  the line section. These two 
coils are connected to oppose each other with the 

operating coil, RRT op erating to close the RRP and 

RRG contacts and trip; and the holding coil, RRH to 

hold the RRP and RRG contacts open and block trip­

ping. The re straining torque o f  the RRH coil is suf­

ficient to overcome the operating torqu e of ';he RRT 

coil. Consequently, RRP and RRG contacts cannot 
close as long as RRH is energized. 

Alarm Unit  

4 

The alarm unit is similar in construction to the 

receiver unit except that it is energized by a single 

c oil and o perates a sin gle set of c ontacts.  The coil 

i s  energized by the received c arrier to close its 

contacts and give an alarm . This unit has a higher­

pick-up than that of the receiver unit in o rder t o  

o btain a direct c h e c k  on t h e  sensitivity of the 

c arrier transmitter-receiver .  The failure of the alarm 

relay to pick-up when carrier i s  started indic ates 

insufficien t  output from the transmitter receivers . 

Sque lch  Un i t  

The function of t h e  s quelch unit i s  t o  hold o ff 

the carrier for a p eriod of 1 50 milliseconds after 

the Break er "a" co ntact opens.  This i s  to insure 

that all other terminal s of the line are tripp ed before 

allowing c arri er to be transmitted for any functions .  

T h e  squelch unit is a telephone type unit o f  
slow release typ e. 

In these relays,  an electromagnet attracts a 

right angle iron brack et which in turn op erates one 

normally open contact. The slow release i s  ob­

tained by a copper slug located at the end opposite 

from the armature.  When the coil becomes de-ener­

gized, the change in flux t hrough the slug results 

in an electromotive force and associated current in 

it. Thi s current produces a flux which aids the m ain 

flux and delays t he release o f  the armature when the 

coil i s  energized, the op eration o f  the relay i s  not 

appreci ably delayed b ecause the armature i s  op erated 

by flux not linking the slug. 

Operati on l nd i  cator 

The operation i ndicator gives a visual indica­
tion of a carri er tripping operation for p has e faults 

by t he distance relay through the RRP contacts. 

For a ground fault c arrier relaying operation ,  the 

indicating contactor switch (ICS) located in  the 
ground relay will drop a target . 

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

The characteristics o f  t he various elem ents o f  
t h e  rel ays are a s  follows:  

F or U s e  W i th K R - S e t  

CSP or CSG Coil 

CSP & CSG Tapped Resistor 

Carrier Resistor 

RRT Operating Coil 

RRT Coil Resistor 

RRH Holding Coil 

AL Alarm Coil 

Operation Indicator ( 1  amp . )  

Squelch Unit Coil 

Squelch Unit Adj . Resistor 

48V 
A v g .  

O h m s  

27  

200 

2000 

1 10 0  

1 3 20 

1 700 

500 

0. 1 

3300 

125 
A v g .  

O hms 

27 

600 

3750 

1 100 

5000 

1700 

500 

0 . 1  

3300 

2 5 0  
A vg .  
Ohms 

435 

6000 

19000 

1 100 

1 1 200 

1 7 00 

500 

0. 1 

3300 

8500 1 5000 
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TYP E KA-4 CARRI E R  AU XILIARY RELAY I.L. 4 1 -923.4H 
-----------------------------------------------

l_N 
SALANClD A I �  �APS 

PO LAR uN I T  P E�AMENT MAGNET F LUX PATHS 

SHUNT 
I / 

uNaALANCED A I R  GAPS 

ADD I T I ONAL 
FLUX PATti 

183A062 

Fig. 5 Polar Unit P ermanent M agnet Flux Paths. 

F o r  U s e With TC- S e t  

CSP or CSG Coil 27 27 435 

CSP & CSG Tapped Resistor 200 600 6000 

Carrier Resistor 1 000 3 7 50 

RRT Operating Coil 1 100 1 1 00 1 100 

RRT Coil Re sistor 1 3 20 5000 1 1 200 

RRH Holding Coil 20 20 20 

AL-Alarm Coil 4 4 4 

Operation Indicator ( 1  amp . )  0 . 1 0 . 1 0 . 1 

Squelch Unit Coil 3300 3300 3300 

Squel ch Unit Adj . Resistor 8500 1 5000 

The pick-up and op erating valu es of these units 

are given under "Adjustments and M aintenanc e " . 

The time characteristic of the overcurrent unit 

is shown in Fig. 4 .  

The pi ck-up value of the over-current unit can 

be changed from the factory adj u sted value of 0 . 5  

amperes t o  any value u p  to 1 amp . by increasing 

spring restraint. 

S E T T I N G S 

There are no settings to be m ade. 

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

The relays should b e  mounted o n  switchboard 
pan el s  or  their equi valent in a location free from dirt, 

moi sture, excessive vibratio n ,  and heat. Mount the 

relay vertic ally by me ans of the four mounting hol es 
on the flange for semi-flush mounting or  by means of 
the rear mounting stud or studs for proj ectio n mount­

ing. Either a mounting stud or the mounting screws 

may be utilized for grounding the relay. The ele ctri cal 

connections m ay be made directly to th e terminal s  by 

means of screws for steel panel mounting or to the 

terminal studs furni shed with the relay fo r thick 

p an el mo unting. The terminal studs m ay be e asily 

removed or in serted by locking two nuts on the stud 

and then turning the prop er nut with a wrench. 

The c arrier relaying schematic ( supplied with 

the carrier order) should be consulted for details o f  

the external connections o f  these relays. 
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TYPE KA-4 CAR RI E R  AUXI L IARY R ELAY _______________ ______ _ 

A D  J US T M E N  T S A N D  M A I N T E N  A NC E 

The proper adju stments to in sure correct op era­

tion of thi s rel ay have been made at th e factory, 

Upon receipt of the rel ay, no customer adju stm ents , 

other than tho se covered under "SETTINGS" ,  shoul d 

be required. 

Acceptance Check 

Th e following check is recommended to insure 
that the r elay is in  prop er worki ng order: 

Overcurrent Un it  

P as s  0 . 5  amperes of alternated current through 
relay terminals 16 and 1 7 , the contact s hould pick-up 

within .475 and . 5 2 5  amp .  

Auxi l i ary Un its (CSP and CSG) . 

Each c ontactor switch has a section of a tapped 
resi stor in series with it, and will pick up po sitively 

when rated control voltage is applied acro s s  the coil 
and its se ction of the resi stor. 

These units should o p erate at 24 volts for the 

48-volt relay, 60 volts for the 1 25-volt relay, and 

1 20 volts for 250-volt relay. These units have an 

intermittent rating, and should not be energi zed for 

more than a few s econds. 

Operation I ndi cator (01) 

With the polar unit contacts clo s ed, apply direct 

current to the op eration indicator relay terminal s .  

The op eration indicator should pi ck-up and drop the 
indicator target between 1 amp ere and 1 . 2  amp eres 
d-e . 

Squelch U n it ( SQ) 

6 

Apply rated D . C .  voltage to relay terminals that 

will energize the s quelch unit and note contact opera­

tion.  

Blocking Zener Diode 

Apply rated D . C .  Voltage in series with 1 0 , 000 
ohms resistors acro ss terminals 8 and 9 with po si­

tive on 9 ,  th e current leak age flow should not exc eed 
. 25 rna. Reverse pol arity of the appli ed voltage; 

the current flow should be equal to the appli ed 

voltage divided by the seri es resistance.  

FO R RELAYS TO BE USED WI TH 
TC-TYP E  CA R RI E R  

Po l ar Un i t  ( Receiver Relay) 

Connect a jump er between th e middl e  and l eft 

hand contact connection o f  the CSG or CSP switch. 

The CSG switch is located on the left-hand pedestal 

and CSP is located on the right-hand p edestal on th e 

rel ay ( front vi ew) .  App ly rated voltage acro s s  the 

RRT coil and the RRT coil resistor, obs erving polar­

ity as shown in the internal schematic .  The armature 

should move to the left. 

To the holding coil (RRH) relay terminal s ,  apply 

direct current observing correct polarity. Increase 
the current until the armature mo ves to the right. 

The armature should move to the right at approx­

imately 60 rn a. Now reduc e the current and the 

armature shoul d move to the l eft at approxim ately 
40 rna. 

Alarm Un it  (AL) 

Connect direct current to the alarm unit relay 

terminal s .  Increase the current until the contacts 

pick -up . The contacts should pick up at appro ximate­

ly 80 rna. Now reduce the current and the contacts 

should open at 40 to 60 rna. 

FO R R ELAYS TO BE USED WITH 
TYP E KR CARRI ERS 

Polar Unit ( Rece iver Rel ay) 

Connect a jump er betwe en the middle and l eft 

hand contact connection of th e CSG or  CSP switch . 
CSG switch is located on the left-hand pede stal 

and CSP is located on the right-hand pedestaJ on th e 
relay ( front vi ew). Apply rated voltage acro s s  the 

R RT coil and the RRT coil resistor, observing polar­

ity as shown in the internal schematic. The armature 

should move to the left.  

To the holding coil (RRH) relay terminals,  apply 

direct current observing correct pol arity. Increas e  

th e current until the armature moves t o  the right. Th e 

armature should mo ve to the right at approxim ately 

6 rna. Now redu ce th e current and th e armature 

should move to the l eft at appro ximately 4 rn a. 

�arm Un it  (AL) 

Conn ect direct current to the alarm unit relay 
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I.L. 4 1-923.4H TYP E KA-4 CAR RI ER AU XILIARY R ELAY-----------------------

termin als .  Increase the current until the contacts 

pick up . The contacts should pick up at approxi­
m ately 8 rna. Now reduce the current and the con­
tacts should open at 4 to 6 rna. 

ROU TINE MAINTENANCE 

All rel ays should be inspected perio dically and 

the op eration should be check ed at least once every 

year or at such other time intervals as may be dic­

tated by experi ence to be suitabl e to the parti cular 

application. 

All contacts should be periodically cl ean ed. A 

contact burni sher Stt 1 8 2A836H 0 1  is recommended for 

this purpo se.  The use of abrasive m ateri al fo r 

cleaning contacts is not recommended, becau se o f  

the danger o f  embedding small parti cles i n  the face 

of the soft silver and thus impairing the contact. 

CALI BRATION 

Use the following procedure for  calibrating the 

relay if the rel ay has been taken apart for rep airs or  

the adju stm ents have been disturbed. Thi s pro cedure 

should not be used unless it is apparent th at the 

relay i s  not in  proper working order. (See "Accept­

ance Check") . 

Overcurrent Un i t  

The upper bearing screw should be screwed 

down until there is appro ximately 1/ 64" cl e arance 

between it  and the  top o f  the  shaft bearing. Securely 

lock in po sition with the lock nut. The lower be ar­

ing po sition is fixed and cannot be adjusted. 

With the moving contact i n  the normally clo sed 
posi tion, i . e . ,  against the right side o f  the bri dg e, 

screw in the stationary contact until both contacts 

just cl0 se. Then screw in the station ary contact 

approximately one-quarter turn farther to provide the 
correct amount of follo w.  

The clamp holding the stationary contact housing 

need not be loosened for the adjustm ent since the 

clamp utilizes a spring-type action in holdin g the 

stationary contact in positio n.  

The sensitivity adjustment is m ade by varying 

the tension of the spiral spring attached to the mov­

ing element ass embly. The spring is adju sted by 

placin g a screwdriver or  similar tool into one of the 

notches lo cated on the p eriphery o f the spring adjust­

er and rotating it. The spring adjuster is located 

on the underside of th e bri dge and is held in place 

by a spring typ e clamp that do es not have to be 

loo sen ed prior to m aking the n ecessary adj u stments. 

Pass 0.5 amp . of a. c .  through relay terminals 

16 and 1 7 .  Adj ust the spring until the contact just 

open s .  In a similar mann er the pick-up v alue c an be 

adju sted for any value between .5 to 1 . 0  amp. 

Aux i l iary Un its (CSP and CSG) 

The two contactor switche s,  CSP and CSG, have 

adjus table plunger trav el. Adjust  the station ary core 

and the mo ving core of 1/64 " when the switch i s  

picked up. This can be d o n e  b y  turning the relay 

upside-do wn and screwing up the core s crew of the 

switch until the contacts j ust separate.  Then back 

off the core screw appro xim ately one turn and lock 

in place. This prevents the moving core from strik­

ing and sticking to the stationary core becau se of 

residual m agneti sm. Adj u st the contact clearance 

for app roximately 1/32" by m ean s of the two small 
nuts on either side of the Micarta disc. 

E ach contactor switch has a section o f  a tapped 

resistor  in  series with it, and will pick up po sitively 

when rated trip circuit voltage is appli ed acro s s  the 

coil and its section of the resi stor. 

The units should op erate at 24 volts fo r the 48-

volt relay, 60 volts for the 1 25-volt relay and 1 20 

volts for 250-volt relay. These units have an inter­

mittent rating, and should not be energized for more 
than a few s econds. 

Squel ch Un it 

Check operation with tim er. Adj u st seri es 

resistor to measure approximately 5000 o hm s  for 

1 25 v . d . c .  relays and fo r 1 3000 ohms for 250 v . d . c .  

relay. With armature clo sed adjust the residual air 

g ap to be . 002" - . 0 03 " .  Contact g ap should m eas­
ure from . 0 2 0 "  to . 0 3 5 " .  Check for dropout tim e  

between . 140-. 1 6 0  seconds. If neces sary dropout 

time can be adjusted by changing the residual air 

gap .  After final adjustment the gap should b e  at 

l east . 00 2 " .  The pick up tim e  should be below 

16 milli seconds at -20% rated D . C .  voltage. If 

neces sary readjust series resi stor. 

Operation Ind i cator 

The op eration indicator should pick up and drop 
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TYP E  KA-4 CAR RI E R  AUXILIARY R ELAY----------------------

the indicator target when the current is between 1 and 

1 .  2 amperes d- e. 

Mak e  sure that the target drops freely when the 

unit operates . 

ZEN E R  DIODE T EST 

Forward Characteri sti c s  

Pass 200 milli amp eres o f  d . c .  current through 

t erminals 8 and 9 with po sitive on terminal 8 .  

M easure voltage drop acro s s  terminals 8 and 9 .  The 

voltage drop should not exceed 3 . 5  volts.  

Reverse Characteri sti cs  - Breakdown Voltage 

The breakdown voltage is determin ed by in­

creasin g  voltage across terminals 8 and 9 with 

p ositive on 9. Place 1 0 , 000 ohm resistor in s eries 

with ammeter. I ncrease voltage until c urrent reads 

. 2 5  milliamperes . Measure d . c .  voltage acros s  ter­

minals 8 and 9. The voltage should be between 1 6 0  

and 2 4 0  volts for 48 and 1 25 v . d . c .  rated relays ; and 

3 20 to 480 volts for 2 50 v. d . c .  rated relay s .  Do not 

exceed 3 . 0 rna. current in the circuit . 

FOR R ELAY TO BE USED WI TH 
TC-TY P E  CARRI E R  

Polar  Receiver Unit  

B ack o ff contact s crews so that they d o  n o t  

m ak e  contact. Screw m agnetic shunts i nto the all­
out po sition ( 5 or 6 screw threads showing. ) The 
armature should remain against whichever side i t  is 

pushed with this adj u stment. 

Adj u st the stationary contacts for a contact gap 

of approxim ately . 020" . This can be done by ins er­

tin g a . 0 1 0" steel thickness g age between the large 

rivet head on the moving armature and the right hand 

pole face ( a  . 01 0 "  travel of the rivet head is equal 

to . 02 0 "  travel of the m oving c ontacts ) .  Using an 

indicating light in each c ontact circuit , adj ust the 

upper and lower stationary contacts t o  touch th e 

movin g c ontact at the s am e  tim e .  With the feeler 

gauge removed the c ontac t  gap is . 02 0" and the 

movin g contacts close simultaneously .  

Connect a j umper between the middle and l eft 

hand contact connection of the CSG or  CSP switch. 

The CSG switch is lo cated on the left-hand pedestal 

8 

and CSP is located on the right hand pedestal of the 

relay ( front view). Apply rated voltage acro ss the 

RRT coil and the RRT coil resistor observing polar­

i ty as shown in the internal schematic diagram. Th e 
armature should move to the l eft. 

To the holding coil, RRH, apply 1 00 to 200 

milliamp eres d . c. current observing correct polarity. 

The armature should now mo ve to the right. D-e-ener­

gize both coils and see that the armature s tays up 

against the right hand side. 

Run both shunt screws all the way in, and then 

back out the left hand shunt s crew approximately 6 

turn s. B ack out the right hand shunt screw approxi­

m ately 9 turns. 

Re- energize the op erating coil with rated voltag e 

and the holding coil with 4 0  milliamp eres d. c. Adj ust 

the right hand s hunt screw until the armature 

moves to the left. If the armature moves to the l eft , 

at a value of holding coil current greater than 4 0 

milliamp eres, the right hand shunt screw should be 

turned out to lower this value to the correct 4 0  milli­

amp ere point. 

Increase the holding coil current to 60 milli­

amp eres and adjust the l eft hand shunt screw until 

the armature res et s ,  or moves to the right . If the 

armature resets at a value of current l es s  than 60 

milli amp eres ,  the l eft hand shunt s crew s hould be 

turned out.  This will increas e the reset value o f  th e 
armature and provide fo r the correct 60 milliampere 
reset value.  

Min or adju stments of both s hunt s crews must be 
made several times until the desired operatin g points 

are obtained, s ince the adjustments of one s hunt 

screw affect the adj ustment on the other s hunt screw. 

Polar  Alarm Un i t  

The contact s should clo se with 8 0  milli amp eres 

d-e ± 5% applied to the alarm coil. Adjust the con­

tact screws to obtain an . 050" contact gap such 

that the armature motion between the left and right 

hand contacts is in  the c entral p art of the air gap 

between the pole faces.  Tighten the contact locking 

nuts. Approximate adj ustments of the two magnetic 

shunt screws are as follows:  

Turn both shunt screws all the way in.  Then 

back out both shunt screws approximately seven 
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* turns. Apply 80 milliamperes d . c .  to the coil observ­

ing correct polarity, and the screw in the left hand 
shunt screw until the armature moves to the right. If 
the armature moves to the right at a valu e of current 

less than 80 milliamperes, screw the left hand shunt 

out until the armature moves to the right at 80 milli­

ampere s .  Check the dropout point by reducing the 
d .c .  current. The armature s hould move to the left 

between the limits of 40 and 60 milliamperes. If it 

fails to do so,  adjust the right hand s hunt s crew 

u ntil it does.  It  will then be necessary to recheck 

t he pickup and dropout p oints again and m ak e  any 

minor adj ustments to the shunt screws that m ay be 
necessary until correct calibration is obtain ed. 

In general , screwing in the l eft hand shunt screw 

reduces the pickup current of the relay. Screwi ng in 
the right hand shunt screw increases the dropout cur­

rent. Thi s will in turn cause a change in the pickup 

current, making neces sary several slight readj u st­

ments of both shunt screws to obtain the desired 

calibration. The armature as finally calibrated 

should pickup and dropout with a snappy action.  

FOR R ELAYS TO BE USE D  WI TH 
K R-TYPE CAR R I E R  

Polar Receiver Un i t  

C alibrate a s  outlined under T C  Type C arrier.  

Apply 15 rna. d-e current for polarity check.  The 

pickup value should be 4 milliamperes d .c . (armature 

moves to left) instead of 40 rna. The calibration of 

reset ( armature moves to the right) should be d one 

at 6 milliamperes instead of 60 rna.  

Al arm Un i t  

Calibrate a s  outlined under TC-Type C arrier.  
Check pick-up at 8 milliamperes ±5% instead o f  80 

rna.  Dro pout should be between 4 and 6 rna.  inst ead 

of 40 and 60 rna. 

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

Repair work can be don e mo st s atisfactorily at 

the factory. However, interchangeabl e p arts can be 

furnished to the customers who are e quipped for 

doing repair work. When ordering p art s ,  always give 

the complete nameplate data. 

E N E R G Y  R E QU I R E M E N T S  

Current Burden at 60 Cycles.  

CURRENT VOLT-
AMP ERES AMP ERES 

0 . 5  2 . 2  

5 4 3  

2 0  3 9 4  

40 1 240 

60 2760 

t Current l agging voltage 
t t Current l eading voltage 

Rati �g of Overcurrent Unit  

�� 

Continuous rating 5 amp eres. 
rating 100 amps. 

POWER 
F ACTOR 
ANGLE 

3 3 ° t 
70 o t 
4 9 ° t t 
39 . 2° tt 
3 2 . 5 ° tt 

One s econd 
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Fig. 7. O utline and Dri lling P l an for Type KA-4 R el ay in Type FT-32 Case. 
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I N STAL LATI O N  
Westinghouse I . L . 41 -923.4G 

• OPERAT I O N  • MAI N TENAN CE 

INSTRUCTIONS 
TYPE KA-4 CARRIER AUXILIARY RELAY 

C A U T I O N  B efore putting relays into service ,  remove 
all blocking which may have been ins erted for the 

purpose of s ecuring the parts during shipment,  mak e  

sure that all moving parts op erate freely, inspect the 
contacts to see that t hey are clean and clo se prop er­

ly, and op erate the relay to check the settings and 

el ectrical connections .  

A P P L I C A T I O N  

* The type KA-4 relay is an auxiliary re lay used 
in a distance carrier relaying scheme to block or 

prevent in stan taneous tripping for faults e xternal to 
the lin e  section to which it is appli ed , and to permit 

instantan eous simultan e ou s  tripping for internal 

faults .  The relay is arran ged to respond to indica­

tions of fault power and direction provided by phase 

and ground relays,  thereby controllin g the trans­

mission of th e carrier signals. 

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

The Type KA-4 relay c onsists of two auxiliary 

unit s ,  receiver and alarm unit s ,  phase fault c arrier 

operation indicator and c arrier s quelch relay . In 

addition , the type KA-4 relay c ontains a high speed 
overcurrent unit used to start carrier transmi ssion 

for ground faults .  The c onstruction and operation 

of the relay units are described below . C omplete 
details of the operation of this r elay in the distance 

carrier re laying scheme i s  described in I .  L. 4 1 -9 1 1 .  

Overcurrent Un i t  

* The o vercurrent unit c on sists of a transformer 

current limiting reactor and a product induction cyl­

inder type unit. The time phase rel ation ship of the 

two air gap fluxes necessary for the development of 

torque of the cylinder unit is achieved by mean s  of 

a capacitor connected in series with one pair of 
pole windin gs . 

* Mechanically , the cylinder unit is compos ed of 
three basic compon ents : a die-cast aluminum frame 

and ele ctromagnet , a moving element ass embly, and 

a molded bridge. 

SUPERSEDES I . L. 41 -923.4F 
*Denotes chan ges from superseded i ssue. 

The frame s erves as the mounting structure for 

the magnetic core. The m agneti c core which houses 

the lower pin b earing i s  secured to the frame by a 

spring and snap ring. The bearing can be r eplaced, 

if necessary, without having to remove the m agnetic 

core from the frame. 

The electromagnet has two p airs of coils. The 

coils of each p air  are mounted diametrically oppo site 

one another. In addition, there are two l ocating pins. 

The locating pins are used to accurately position the 

lower pin bearing, which i s  mounted o n  the frame,  

with respect to the upper pin bearing,  which i s  

threaded into t h e  bridge.  T h e  el ectromagnet i s  

permanently secured t o  t h e  frame and cannot be 

s eparated from the frame .  

T h e  moving el ement assembly consists of a 
spiral spring, contact carrying member, and an 

aluminum cylinder assembled to a mol ded hub which 

holds the shaft. The shaft has removable top and 

bottom j ewel bearings . The shaft rides between the 

bottom pin bearing and the upper pin bearing with the 

cylinder rotating in an air gap formed by the elec­
tromagnet and the magnetic core. 

The bridge is s ecured to the electromagnet and 
frame by two mounting s crews. In addition to holding 
the upper pin bearing, the bridge i s  used for mounting 

the adj ustable stationary contact housing .  The 
stationary contact housing is held in position by a 

spring typ e clamp. The spring adjuster is located on 

the underside o f  the bridge and i s  attached to the 

moving contact arm by a spiral spring. The spring 

adjuster i s  also held i n  place by a spring type clamp. 

With the contacts closed, the electrical connec­

tion i s  m ade through the stationary contact housin g 

clamp, to the moving contact, through the spi ral 

spring out to the spring adjuster clamp. 

When the current in the overcurrent unit exceed s  

t he pick-up value t h e  contacts op en,  allowing p o si­

tive p otential to be applied to the carrier transmitt er. 
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TYPE KA-4 CARRI E R  AU XILIARY RELAY 

CAR R I E R  PHASE FAULT _;;;;;,_� 

OP E RATION INDICATOR (01) 

CSP-CSG TAPPED 
R ESISTOR 

SQU ELCH UNIT 
R ESISTOR 

I 
I 

POLAR UNIT 
R E C E I V E R  R ELAY 

CSG AUXILIARY 
SWI TCH 

---------------------------------------------

POLAR UNIT  
-- - ARM R ELAY 

(AL) 

,._..___SQUELCH UNIT 
INN ER R ESISTOR 

R I E R  START 
OVERCU R R E N T  UNIT ( los) 

A UXILIARY 
SWI TCH 

* Fig. 1 Type KA-4 Relay Without Case. (Front Vi ew) 
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TYP E KA-4 CARRI E R  AU XILI ARY R ELAY 
--

------------------'-· L_. _4 1_-9_2_3 ._4G 

CUUEIT 
TEST JACK--_ 

CHUSI S  OPERATED_ 
SHOITIIIG SWITCH 

OVEIICURREIIT 
UN I T  

2000-�8 v.o.c. 

6000-125 v.o.c. 
60000·250 Y.D.C. 

00-�8 Y.D.C .  
85000-125 v.o.c. 

150000-250 v . o .c. 

RHAY-TYI'E U-� CARRIER AUXILIARY FOR KR CARRIER 
Ill  TYPE FT-32 CASE 

INTERNAL SCHEMATIC 

UPPER 

- POUR UN IT  
(ALARM RELAY) 

LOWER 

POLAR UN I T  
(RECEIVER RELAY ) 

TWO Ill SER IES 
/ FOR 25{) V.D.C.  

13200-�8 v.o.c. 
50000-125 v.o.c. 
11200 G-250 v .o .c .  

20000-�B V .O.C.  
37500-125 v.o.c. 
19000ll-250 v.o.c. 

RED HANDLE 

TEST S�I TCH 

TERMIIIAL 

Fig. 2 Internal Schematic o f  the Type KA-4 Relay for KR 

carrier set. 

* A transformer and curren t limiting reactor is 

u sed in conjunction with the cylinder unit. The 
transformer supplies one s et of c oils on the cylinder 

unit with voltage shifted by approximately goo from 

the residual current supplied directly to another set 

of c oils .  The transformer and reactor are of the 

s aturating type which limits energy to the cylinder 
unit and reduces the burden on the transmission 

line CT. 

Aux i l i ary Units 

These are two solenoid-typ e contactor switches 
designated as CSP and CSG. The plunger o f  the 

contactor switch has a circular conducting disc 

mounted on its lower end and as the plunger travels 

upward, t he disc bri dges three silver stationary con­

tacts.  The CSP switch i� energized by the op eration 

of the second zone unit of the KD-4 distance relay, 

and the CSG switch,  by the operation of the direction­

al and overcurrent units of the KRD-4 ground relay. 

The c ontacts of t he two switches are connected in 

parallel as s hown in the internal schematic. The oper­

ation of either of these switches c onnects the carrier 

control circuit to negative to stop c arrier,  and ener­

gizes the RRT operating coil of the receiver relay 

unit . 

00-4-8 �.D. C. 
85000-125 't'.D.C. 

lSOOOo-250 �.D.C. 

INTERNAL SCHEMATIC 

RED HA118LE 

UPPER 
POUR UMIT 

(ALARM RELAY) 

LOWEll 
POLAII UMIT 

{RECEIVER RELAY) 

tUiliiEIIT SHUIIT 

___ 1320&-.S 'f'.D,C.  
50000-125 't'.D.C. 

U!Oito-250 'I.D.C. 

lOOOil-4-8 Y .D .C .  
37500-125 't'.D.C. 
IIGIQ-UO 'I.D.C. 

iiED HAIIIILE 

'TEST SWITCH 

TEINIUL 

629A476 

Fig. 3 Internal Sch emati c of the Type KA-4 Relay for TC 
carrier set. 

Receiver Un i t  

The receiver unit c onsists o f  a n  armature and 

c ontacts mounted on a leaf s pring supported sym­
metri cally within a magnet frame. The armature rides 

in the front air gap of the frame with the contacts 

proj ecting o ut side. The poles of a permanent magnet 
cl amp directly to e ach side o f  the fram e. Two ad­

j ustabl e shunts are located across the rear air gaps.  
These change the reluctance of the m agnetic p ath as 

shown in Fig.  5 so as to force some of the �ux t hru 
the moving armature which is fast ened to the frame 

mi dway between the two rear air gaps.  Flux in the 
armature polarizes it and creates a magnetic bias , 

causing it to move towards either the left or ri ght, 
depending upon the adj ustment. 

Two station ary contact screws are mounted to 

the left ( front view) of t he moving contact assembly 

and adjusted for normally open contacts. These con­

tacts are designated, RRP and RRG , and are connect­
ed in the p hase and ground trip circuit respectively. 

Thes e contacts are operated by two conc entric coils, 

RRT and RRH, which are placed around the armature 

and within the m agnetic fram e. RRT is the op erating 

coil and receives its en ergy from the local battery 
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TYPICAL TIME CURVE OF THE CARRIER -START OVERCURRENT UNIT 

OF THE TYPE KA- 4 RELAY 
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OF CARRIER-START OVERCURRENT UNIT 

Fig. 4 Typ i cal Time Characteristi cs of carrier start o ver­
curren t unit  of the type KA-4 Relay. 

when either CSP or C SG is closed. RRH is the hold­

ing coil and receives its energy from the carrier 

transmitted either from the local transmitter or the 

one at the end o f  the line section. These two 
coils are connected to oppo s e  each other with the 
op erating coil, RRT op erating to clo se the RRP and 
RRG contacts and trip; and the holding coil , RRH to 

hold the RRP and RRG cont acts open and block trip­

ping. The re straining torque o f  the RRH coil is suf­

ficient to overcom e the operating torque of the RRT 

coil. Consequently, RRP and RRG contact s cannot 
close as long as RRH i s  energized. 

Alarm Unit 

* The alarm unit is similar in construction to the 

receiver unit except that it is en ergized by a single 

c oil and operates a sin gle set of c ontacts.  The coil 

i s  energized by the received carrier to close its 

c ontacts and give an alarm. This unit has a higher­

pick-up than that of the receiver unit in order to 

o btain a direct check on the sensitivity of th e 

c arrier transmitter-receiver. The failure of th e alarm 

relay to pick-up when carrier i s  started indicates 

insufficient output from th e transmitter receivers . 

4 

Squelch  Unit  

The function of the  s quelch unit i s  to  hold o ff 

the carrier for a p eriod of 1 50 milliseconds after 

the Breaker "a" contact opens.  This is to insure 

that all other terminal s  of the line are tripped before 
allowing carrier to be transmitted for any functions.  

The squel ch unit is a tel ep hon e  typ e unit o f  

slow release typ e. 

In these relay s ,  an electro magnet attracts a 

right angle iron brack et which in turn op erates one 

normally open contact. The slow r elease i s  ob­

tained by a copper slug loc ated at the end opposite 
from the armature . When the coil b ecomes d e-en er­

gized, the chang e in flux through the slug re sults 

in an electromotive forc e and associ ated current in 

it. This current produces a flux which aids the m ain 

flux and delays the release o f  the armature when the 

coil i s  e nergized, the operation o f  the relay is not 

appreci ably delayed because th e armature is op erated 

by flux not linking the slug. 

Operati on I nd i cator 

The operation i ndicator gives a visual indica­
tion of a carrier tripping operation for p hase faults 

by the distance relay through the RRP contacts. 

For a ground fault carrier relaying operation,  the 

indicating contactor switch (ICS) lo cated in the 
ground relay will drop a target. 

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

The charact eristics o f  the various elements o f  
the relays are a s  follows : 

F or U s e  W i th K R -Set  48V 1 2 5  2 5 0  
A vg .  A v g .  A v g .  

O h m s  O h m s  O h m s 

CSP or CSG Coil 27 27 435 

CSP & CSG T app ed Resi stor 200 600 6000 

C arrier Resistor 2000 3750 19000 

RRT Operating Coil 1 10 0  1 100 1 100 

RRT Coil Resistor  1320 5000 1 1 200 

RRH Holding Coil 1700 1700 1 700 

AL Alarm Coil 500 500 500 

Operation Indicator ( 1  amp . )  0 . 1 0 . 1 0 . 1 

Squelch Unit Coil 3300 3300 3300 

Squelch Unit Adj . Resi stor 8500 1 5000 
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TYP E KA-4 CA RRI E R  AU XILI ARY R ELAY I.L. 4 1-923.4G 
-----------------------------------------------

...,_ __ -l c:;::==iJf--- ARMATuRE l_N s---.J 

6ALAHC�D A l x  �APS 

POLAR UM I T  PE�AM EMT MAGN ET F LUX PATHS 

SHUNT 

UHdALAHCED A I R  �APS 

ADD I T I ONAL 
FLUX PATh 

183A062 

Fig. 5 Polar Unit P ermanent M agnet Flux P aths. 

F o r  U s e W i th T C -S e t  

CSP or CSG Coil 27 27 435  

CSP & CSG Tapped Re sistor 200 600 6000 

Carrier Resistor 1 000 3 750 

RRT Operating Coil 1 100 1 1 00 1 1 00 

RRT Coil Resi stor 1 3 20 5000 1 1 200 

RRH Holding Coil 20 20 20 

AL-Alarm Coil 4 4 4 

Operation Indicator ( 1  amp . )  0 . 1  0 . 1 0 . 1 

Squelch Unit Coil 3300 3300 3300 

Squelch Unit Adj . Resistor 8500 1 5000 

The pick-up and op erating values of these units 

are given under "Adjustments and Maintenance". 

The tim e characteristic of the overcurrent unit 

is shown in Fig. 4 .  

The pick-up value of the over-current unit can 

be changed from the factory adju sted valu e of 0 . 5  

amperes t o  any value u p  to 1 amp . by increasing 

spring restraint. 

S E T T I N G S 

There are no settings to be made. 

I N S T A L L ATI O N  

The relays should be mounted o n  switchboard 
pan el s  or  their equivalent in a location free from dirt, 
moi sture,  excessive vibration, and heat. Mount the 

relay verti cally by m ean s of the four mounting hol es 

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

the rear mounting stud or studs for proj ectio n mount­
ing.  Either a mounting stud or the mounting screws 

m ay be utilized for grounding the relay. The electri cal 

connections m ay be m ade directly to the terminals by 

mean s  of screws for steel panel mounting or to the 

termi nal studs furni shed with the relay for thick 

p an el mounting. The terminal studs may be e asily 

removed or inserted by locking two nuts on the stud 

and then turning the prop er nut with a wrench. 

The carrier relaying schematic ( supplied with 

the carri er order) should be consulted for details o f  

the external co nnections of these relays. 
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TYPE KA;4 CAR RI E R  AU XILIARY R ELAY ______________________ _ 

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

The proper adju stments to in sure correct op era­

tion of thi s rel ay have been m ade at the factory, 

Upon receipt of the relay, no customer adjustments, 

other than those covered under " SETTINGS" , shoul d 
be required. 

Acceptance Check 

The following check i s  recommended to in sure 
that the r elay is in proper working order: 

Overcurrent Un i t  

* P as s  0 . 5  amperes o f  alternated current through 

relay terminals 16 and 1 7 , the contact s hould pick-up 

within .4 75 and . 5 2 5  amp.  

Auxiliary Units (CSP and CSG) . 

Each c ontactor switch has a section of a tapped 
resi stor in series with it, and will pick up po sitively 

when rated control voltage is applied aero ss the coil 
and its section of the resi stor. 

These units should op erate at 24 volts for the 

48-volt relay, 60 volts for the 1 25-volt relay, and 

1 20 volts for 250-volt relay. These units have an 

intermittent rating, and should not be energized for 

more than a few s econds . 

Operation I ndicator (01) 

With the polar unit contacts cl o s ed, apply direct 

current to the op eration indicator relay termi nals.  

The op eration indicator should pi ck-up and drop the 
indicator target between 1 ampere and 1 .  2 amp eres 
d-e . 

Squel ch Un i t  ( SQ) 

6 

Apply rated D . C .  voltage to relay terminals that 

will energize the s quelch unit and note contact opera­

tion.  

Bl ocking Zener Diode 

Apply rated D . C .  Voltage in series with 1 0 , 000 
ohms resistors acro s s  terminals 8 and 9 with po si­

tive on 9 ,  the current leak age flow should not exceed 
. 25 rn a. Reverse polarity of the applied voltage; 

the current flow should be equal to th e appli ed 

voltage divided by the seri es resistance. 

FO R RELAYS TO B E  USED WI TH 
TC-TYP E CAR RI E R  

Po l ar Unit ( Receiver Rel ay) 

Connect a jumper between th e middl e and l eft 

hand contact conn ection o f  the CSG or CSP switch. 

The CSG switch is lo cated on the left-hand pedestal 

and CSP i s  located on the right-hand ped estal on th e 

relay ( front view).  App ly rated voltage acro s s  the 

RRT coil and the RRT coil resistor, o bserving polar­

ity as shown in the internal schemati c .  The armature 

should move to the l eft . 

To the holding coil ( RRH ) rel ay terminal s ,  apply 

direct current observing correct polarity. Increase 

the current until the armature moves to the right. 

The armature should move to the right at approx­

im ately 60 rn a. Now reduce the current and the 

armature should move to the l eft at appro xim ately 
40 rna. 

Al arm Unit (AL) 

Conn ect direct current to the alarm unit relay 

terminal s .  Increase the current until the contacts 

pick -up . The contacts should pick up at appro ximate­

ly 80 rna. Now reduce the current and the contacts 

should open at 40 to 60 rna.  

FO R R ELAYS TO BE USED WITH 
TYPE KR CARRI ERS 

Polar  Un i t  ( Receiver Rel ay) 

Connect a jumper between the middle and left 
hand contact connection of the CSG or CSP switch. 

CSG switch i s  lo cated on the left-hand pedestal 

and CSP is located on the right-hand pedestaJ on th e 
relay ( front view ) .  Apply rated voltage acros s  the 

RRT coil and the RRT coil resistor ,  o bserving polar­

ity as shown in the internal schematic.  The armature 

should move to the left.  

To the holding coil ( RRH ) rel ay terminals,  apply 

direct current observing correct polarity. Increas e  

t h e  current until the armature moves t o  the right. The 

armature should mo ve to the right at appro ximat ely 

6 rna. Now redu ce the current and the armature 

should move to the left at appro ximat ely 4 rn a. 

Al arm U nit (AL) 

Connect direct current to the alarm unit relay 
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termin als.  Increase the current until the contacts 

pick up . The contacts should pick up at approxi­
mately 8 rna. Now reduce the current and the con­
tacts should open at 4 to 6 rna. 

ROU TINE MAINTENANCE 

All rel ays should be inspected p erio di cally and 

the op eration should be check ed at least once every 

year or at such other tim e  intervals as may be dic­

tated by experi ence to be suitable to the p arti cular 

application.  

All contacts should be p eriodically cl ean ed. A 

contact burni sher Slt 18 2A836H0 1 is recommended fo r 

this purpose.  The use o f  abrasive m ateri al fo r 

cleaning contacts i s  not recommended, because o f  

the danger o f  embedding small parti cles i n  the face 

of the soft silver and thus impairing the contact. 

CALI BRATION 

Use the following pro cedure for calibrating the 

relay if the rel ay has been taken apart for repairs or  

the adju stm ents have been disturb ed. This pro cedure 

should not be used unless it is apparent that the 

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

Overcurrent U n it 

The upper bearing screw should b e  screwed 

down until there i s  apptoximately 1/ 64" cl e arance 

between it and the  top o f  the  shaft bearing. Securely 

lock in po sition with the lock nut. The lower bear­

ing po sition is fixed and cannot be adjusted. 

With the moving contact in the normally clo sed 

po sition, i . e. , against the right side o f  th e bridge, 

screw in the stationary contact until both contacts 
just cle> se. Then screw in the station ary contact 

app roximately one-quarter turn farther to provide the 
correct amount of follow. 

The clamp holding the stationary contact housing 

need not be loo sened for the adjustment since the 

clamp utilizes a spring-typ e action in holding the 

stationary contact in position.  

The sensitivity adjustment i s  m ade by varying 

the tension of the spiral spring attached to the mov­

ing element ass embly. The spring is adj u sted by 

placing a screwdriver or similar tool into one of the 

notches located on the p eriphery of the spring adjust­

er and rotating it. The spring adjuster is lo cated 

* 

on the underside of th e bridge and i s  held in place 
by a spring typ e clamp that do es not have to be 
loo sened prior to  m aking the n ecessary adj u stments. 

Pass 0.5 amp . of a. c .  through relay terminals 
1 6  and 1 7 .  Adj ust the spring until the contact just 

open s .  In a similar mann er the pick-up valu e can be 

adju sted for any value between .5 to 1 . 0 amp .  

Auxi l iary Un its (CSP and CSG) 

The two contactor switche s,  CSP and CSG, have 

adjustable plunger travel. Adjust the station ary core 

and the moving core of 1/64 " when the switch i s  

picked u p .  This can be don e b y  turning the relay 

upside-down and screwing up the core screw of the 

switch until the contacts j u st separate.  Then back 

·· off the core screw appro ximately one turn and lock 

in place. This prevents the moving core from strik­
ing and sticking to the station ary core because o f  

residual magneti sm . Adj u st t h e  contact clearance 

for appro ximately 1/3 2 ' ' by me ans of the two small 
nuts on either side of the Micarta disc. 

E ach contactor switch has a sectio n o f  a tapp ed 

resistor in series with it, and will pick up po sitively 
when rated trip circuit voltage is applied acro s s  the 
coil and its section of the resi sto r. 

The units should op erate at 24 volts fo r the 48-

volt relay, 60 volts fo r the 1 25-volt relay and 1 20 

volts for 250-volt relay. These units h ave an int er­

mittent rating, and should not be energized for more 

than a few s econds. 

Squel ch Un i t  

Check operation with timer.  Adjust series 

resistor to measure app roxim ately 5000 ohms for 

1 25 v . d. c.  relays and fo r 1 3000 ohms for 250 v . d . c .  

relay. With armature clo sed adjust the residual air 
g ap to be . 002" - . 0 03 " .  Contact gap should m eas­

ure from . 0 20" to . 0 35 " .  Check for dropout time 

between . 140-. 1 6 0  seconds. If neces sary dropout 

time can be adjusted by changing the residual air 

gap .  After final adjustment the gap should be at 

l east . 00 2 " .  The pick up tim e should be below 

16 milli seconds at -20% rated D . C .  voltage. If 

neces sary readjust series resi sto r. 

Operation Ind icator 

The op eration indicator should pi ck up and drop 
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the indicato r target when the current is between 1 and 

1 .  2 amperes d-e. 

Mak e  sure that the target drops freely when the 

unit operat es. 

Z EN E R DIODE T EST 

Forward Characteri sti es  

P a s s  2 0 0  milliamperes of d . c .  current through 

terminals 8 and 9 with po sitive on terminal 8 .  

Measure voltage drop acro ss terminals 8 and 9 .  The 

voltag e drop should not exceed 3 . 5 volts .  

Reverse Characteri sti cs  - Breakdown Vol tage 

* The breakdown voltage is determin ed by in­

creasing voltage across terminals 8 and 9 with 

p o sitive on 9. Place 1 0 , 000 ohm resistor in s eries 

with amm eter. Increase voltage until c urrent reads 

. 2 5  milliam peres . M e asure d . c .  voltage acros s  ter­

minal s  8 and 9. The voltage should be between 1 6 0  

an d 240 volts for 48 and 1 2 5  v .d . c .  rated relay s ;  and 

3 2 0  to 480 volts for 250 v . d . c .  rated relay s .  Do not 

exceed 3 . 0  rna. current in the circuit. 

FOR R ELAY TO BE USED WI TH 
TC-TYPE CA RRI E R  

Pol ar Recei ver Un i t  

B ack o ff contact screws s o  that they
/ 

do not 

m ake contact. Screw m agnetic shunts i nto the all­
out po sition ( 5 or 6 screw threads showing. ) The 
armature should remain against whichev�; side it is 

pushed with this adjustment. 

* Adjust the stationary contacts for a contact gap 

of approxim ately . 02 0 " . This can be done by ins er­

tin g a . 0 1 0" steel thickn ess g age between the large 

rivet head on the movin g armature and the right hand 

pole face (a . 0 1 0 "  travel of the rivet head is equal 

to . 020" travel of the m oving c ontacts ) .  Using an 

indicating light in each c ontact circuit , adj u st the 

upper and lower stationary contacts to touch th e 

m ovin g c ontact at the s am e  tim e .  With the feeler 

gauge removed the c ontact gap is . 020" and the 

movin g contacts close simultaneously .  

Connect a jump er between the middle and left 

hand contact connection of the CSG or CSP switch. 
The CSG switch is lo cated on the left-hand pedestal 

8 

and CSP is located on the right hand pedestal of the 

relay (front vi ew). Apply rated voltage acro ss the 

RRT coil and the RRT coil resi stor observing polar­

ity as shown in the internal schematic diagram. The 
armature should move to the left. 

To the holding coil, RRH , apply 1 00 to 200 

milli amp eres d . c . current obs erving correct p olarity. 

The armature should no w move to the right. De-en er­

gize both coils and see that the armature stays up 

against the right hand side. 

Run both shunt s crews all the way in, and then 

back out the l eft hand shunt s crew approximat ely 6 
turn s.  B ack out the right hand shunt screw approxi­

m ately 9 turns. 

Re- energize the op erating coil with rated voltage 
and the holding coil with 40 milli amp eres d. c. Adj u st 

the right hand s hunt screw until the armature 

moves to the left. If the armature moves to the l eft, 

at a value of holding coil current greater than 4 0 

milli amperes,  the right hand shunt screw should be 

turned out to lower this value to the correct 4 0  milli­
amp ere point .  

Increase t h e  holding coil current t o  60 milli­

amp eres and adjust th e left hand shunt screw until 

the arm - ' s ets ,  or  moves to the right. If the 

armature restc,s at a value of current l ess than 60 

milliamp eres, the left hand shunt s crew should be 

turned out .  This will increase the reset value o f  th e 
armature and provide fo r the correct 60 milli ampere 
reset valu e. 

* Minor adjustm ents of both s hunt screws must be 
made several times until the desired operatin g points 

are obtained,  s ince the adjustments of one s hunt 

screw affect the adj ustm ent on the other s hunt s crew . 

Po l ar Al arm Un i t  

The contacts should close with 8 0  milliamp eres 

d-e ± 5% applied to the alarm coil. Adjust the con­

tact screws to obtain an . 050" contact gap such 

that the armature motio n between the left and right 

hand contacts is in the central p art of the air gap 

between the pole faces.  Tighten the contact locking 

nuts. Approximate adj ustments of the two m agnetic 

shunt screws are as follows:  

Turn both shunt screws all the way in.  Then 
back out both shunt screws appro ximately seven 
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turns. Apply 80 milliamp eres d . c . to the coil obs erv­

ing correct polarity, and then screw in the l eft hand 

shunt screw until the armature moves to the right at 
a value of  current less than 8 0  milli amp eres, screw 

the l eft hand shunt out until the armature moves to 

the right at 80 milliamp eres. Check the dropout point 

by reducing the d. c. current. The armature should 

move to the l eft between the limi ts of 40 and 60 milli­

amp eres. If it fails to do so, adj ust the right hand 

shunt screw until it do es.  It will then be necessary 

to recheck the pickup and dropout points again and 

mak e  any minor adjustments to the shunt screws that 

may be necessary until correct calibration is obtained. 

In general, screwing i n  the left hand shunt screw 

reduces the pickup current of  the relay. Screwing in 

the right hand shunt screw increases the dropout cur­

rent. Thi s will in turn cau se a change in the pickup 

current, making neces sary several slight readju st­

ments of both shunt screws to o btain the desired 

calibration.  The armature as finally calibrated 
should pickup and dropout with a snappy action. 

FOR R E LAYS TO BE USE D  WITH 
K R-TY PE CAR R I E R  

Polar  Recei ver Un i t  

C alibrate a s  outlined under T C  Type C arrie r .  
Apply 15  rna. d-e current for polarity check. The 
pickup value should be 4 milliamperes d . c .  ( armature 

moves to left) instead of 4 0  rna. The calibration of 

reset ( armature moves to th e right) should be d one 

at 6 milliamperes inst ead of 60 rna.  

* 
Alarm Un i t  

Calibrate a s  outlined under TC-Type C arrier .  
Check pick-up at 8 milliamperes ±5% instead of  80 

rna.  Dropout should be between 4 and 6 rna.  instead 

of  40 and 60 rna.  

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

Repair work can be done most satisfactorily at 

the facto ry. However, interchangeable p arts can be 
furni shed to the custom ers who are equipped for 

doing repair work. When o rdering 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  

Current Burden at 60 Cycles.  

CURRENT VOLT-
AMPERES AMPERES 

0 . 5  2 . 2  

5 4 3  

2 0  3 9 4  

40 1 240 

60 2760 

t Current l agging voltage 
t t Current leading voltage 

Rati ng of Overcurrent Unit  

Continuou s  rating 5 amp eres. 

rating 100 amp s.  

POWER 
F ACTOR 
ANGLE 

3 3 ° t 
? O o  t 
4 9 ° t t 
3 9 . 2 °  t t 
3 2 . 5° t t 

One second 
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I N  5 TAL L  A Tl 0 N 
Westinghouse I . L. 41 -923 .4F 

• OPERAT I O N  • MAI N TENAN CE 

INSTRUCTIONS 
TYPE KA-4 CARRIER AUXILIARY RELAY 

C A U T I O N  B efore putting relays into servic e ,  remove 
all blocking which may have been ins erted for the 

purpose of securing the parts during shipment,  m ak e  

sure that all moving parts op erate freely,  inspect the 
contacts to see that they are clean and clo se prop er­

ly, and operate the relay to check the settings and 
el ectrical connections.  

A P P L I C A T I O N  

The typ e KA-4 relay is an auxiliary relay used 

in the distance carrier rel aying scheme to block or 
prevent instantaneous tripping for faults external to 

the line section to which it is applied, and to p ermit 

instantaneous simultaneous tripping for internal 

faults .  The relay i s  arranged t o  respond t o  indica­

tions of fault power and dir ection provided by the 

phase and grourid relays, thereby controlling the 

transmission of the carrier signals.  

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 KA-4 relay c onsists of two auxiliary 

unit s ,  receiver and alarm units , phase fault c arrier 

operation indicator and carrier squelch relay .  In 

addition ,  the type KA-4 relay c ontains a high speed 
overcurrent unit used to start carrier transmission 

for ground fault s .  The c onstruction and operation 
of the relay units are de scrib ed below . Complete 

details of the operation of this relay in the distance 

carrier relaying scheme is described in I. L. 4 1 -9 1 1 .  

Overcurrent Un i t  

T h e  overcurrent unit i s  a product induction cyl­

inder typ e unit. The time phase relationship of the 

two air gap fluxes necessary for the develop ment of 

torque is achieved by m eans of a capacitor connected 

in seri es with one pair of pole windings. 

Mechanically ,  the overcurrent unit is comp osed 

of three basic components :  a die- cast aluminum frame 
and el ectromagnet, a moving elem ent assembly,  and 

a molded bridge. 

SUP ERSEDES I . L .  41 -923 .4E 
*Den otes chan ges from su perseded i ssue 

The frame serves as the  mounting structure for 

the m agnetic core. The m agnetic core which houses 
the lower pin bearing i s  s ecured to the frame by a 

spring and snap ring. The bearing can be r eplaced, 

if necessary, without having to remove the m agnetic 

core from the frame.  

The electrom agnet has two p airs of coils .  The 

coils of each p air are mounted diametrically oppo site 

one another. In addition,  there are two locatin g  pins. 

The locating pins are used to accurately po sitio n  the 

lower pin beari ng, which is mounted on the frame, 

with respect to the upper pin bearing, which is 

threaded into the bri dge. The electrom agnet i s  

permanently secured to t h e  frame and cannot be 

sep arated from the frame .  

The moving element as sembly consists of a 
spiral spring, contact carrying m ember,  and an 

aluminum cylinder assembled to a molded hub which 

holds the shaft. The shaft has removable top and 
bottom j ewel bearings . The shaft rides between the 

bottom pin bearing and the upp er pin bearing with the 

cylinder rotating in an air gap formed by the elec­
trom agnet and the m agnetic core. 

The bridge i s  secured to the electromagnet and 

frame by two mounting s crews. In addition to holdin g  
t h e  upper p i n  bearing, t h e  bridge is u s e d  for mounting 

the adjustable stationary contact housing. The 
stationary contact housing is held in po sition by a 
spring typ e clamp . The spring adjuster is located on 
the underside o f  the bridge and i s  attached to the 

moving contact arm by a spiral spring. The s pring 

adjuster i s  also held i n  place by a spring typ e clamp. 

With the contacts closed, the electrical connec­

tion i s  m ade through the stationary contact housing 

clamp, to the moving contact, through the spiral 

spring out to the spring adjuster clamp . 

When the current in the overcurrent unit exceeds 

the pick- up value the contacts open , allowing po si­

tive potential to be applied to the carrier transmitt er. 
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TYP E  KA-4 CARR I E R  AU XILIARY RE LAY 

CSP-CSG TAP P ED 
R ESISTOR 

SQU E LCH UNIT __ ....;.. 

R ESISTOR 

POLAR UNIT 
R E C E I V E R  R E L AY 

-----------------------------------------

POLAR UNIT  
ARM R EL AY 

(AL) 

..,..,.�o---SQUE LCH UNIT 

INN E R  COI L 
R ESISTOR RRT 
OUT E R  CARR I ER 
R ESISTOR 

CAR R I E R  START 
�---

CONTACT ( los) 

R R I ER STAR T  
OVERCU R R E N T  U N I T  ( los) 

* Fig. 1 Type KA-4 Relay Without Case. (Front View} 
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TY P E  K A-4 CARRI E R  AU XILIARY RE LAY ---------------------1 .-L_. 4_1_·9_2J_.4_F. 

CUIIREitT 
TEST JACK-

CHASS I S  OPERATED 
SHORT ING SWITCH 

OVERCURREIIT 
U N I T  

OQ-ij8 Y.D.C.  

��g�g�:;�o vY�D�C:-

RELAY-T'f'PE U-� CARRIEII AUXILIUY FOR .:11 CARRIER 
IN TYPE FT-32 CASE 
INTERNAL SCHEMATIC 

UPPER 

- POLAR UNIT 
(ALARM RELAY) 

LOWER 

POLAR UN I T  
(RECEI'tER RELAY) 

CURRENT SHUNT 

�0 Ill SERIES 
FOR 250 Y.O.C.  

13200-�8 v . o . c .  
50000-125 v . o . c .  
11200 0-250 v . o . c  

20000-�8 Y.  D.C. 
37500-125 Y.D.C.  19oooo-2so 'i . o . c. 

629A389 

Fig. 2 I n ternal Sch em ati c of the Type KA-4 Relay for KR 

carrier set. 

A transformer and current limiting reactor i s  

used in conj unction with t h e  overcurrent unit. The 
transformer and reactor are of the s aturating type 

and limit energy to the overcurrent unit and reduce 

the burden on the op erating CT. Thi s  transformer 

supplie s  one set of  coils on the electromagnet with 

voltage s hifted by approximatly 90 ° fro m the resi­
dual current supplied directly to another set of  
coils. 

Auxi l i ary Un i ts 

These are two solenoid-type contactor switches 
designated as CSP and CSG. The plunger of  the 

contactor switch has a circular conducting disc 

mounted on its lower end and as the plunger travels 

upward, the disc bridges three silver stationary con­

tacts.  The CSP switch is energized by the operation 

*' of the second zone unit of  the KD-4 distance relay, 

and the CSG switch,  by the operation of the direction­

al and overcurrent unit s of the KRD-4 ground relay.  

The contacts of  the two s witches are connected in 

parallel as s hown in the internal schematic . The op er­

ation of either of these switches connects the carrier 

control circuit to negative to stop c arrier ,  and ener­

gizes the RRT operating coil of the receiver relay 

unit . 

CURREIIIT 
TEST JACK ----------

-
CHASSIS OPERATED 
SHORT ING SWITCH 

OYERCUii.REIIT 
UNIT ------c-:�_ 

AUXILIARY 
SW1 TCHES --=�-----

200D-'43 V.D.C. 
sooo-125 v.o.c. 

iOOOD-lSO V.D.C. 

O!H-S V . D . t .  
85000-125 V.O.C.  

lSOOOD-250 V.D.C. 

INTERNAL SCHEMATIC 

&UIIRENT SHUIIT 

1320i-tt8 v.D.C. 
50000-125 V.D.C. 

112«JQoolSO 'f.D.C. 

-�- 10000-�8 v.o.c. 
37SOQ-125 V.D.C. 
ltolil-l� Y.O.C. 

RED HAK8U 

TEST SWITCH 

-TEINIIIAL 

629A476 

Fig. 3 Internal Sch ematic of the Type KA-4 Relay for TC 
carrier set. 

* Receiver Un i t  

The receiver unit consists o f  a n  armature and 

contacts mounted on a le af s pring supported sym­
metrically within a m agnet frame. The armature rides 

in the fro nt air gap of  the frame with the contacts 

proj ecting outside. The poles of a perman ent magnet 

clamp directly to e ach side of the fram e. Two ad­
justable shunts are located acro ss the rear air gap s .  
T h e s e  change t h e  reluctance of the m agnetic path as 

shown in Fig. 5 so as to force some of the flux thru 
the moving armature which is fastened to the frame 

midway between the two rear air gap s .  Flux in the 
armature polarizes it and creates a magnetic bias , 

causing it to move towards either the left or right, 
depending upon the adj ustment. 

Two station ary contact screws are mounted to 
the l eft ( front view) of the moving contact assembly 

and adjusted for normally op en contacts .  These con­

tacts are designated, RRP and RRG , and are connect­

ed in the p has e and ground trip circuit resp ectively. 

These contacts are op erated by two concentric coils, 

RRT and RRH, which are placed around the armature 

and within the m agnetic frame .  RRT is the op erating 
coil and receives its en ergy from the lo cal battery 
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TY P E  KA-4 CAR RI ER AU XILI ARY R ELAY
----------------------

4 

TYPICAL TIME CURVE OF THE CARRIER-START OVERCURRENT UNIT 

OF THE TYPE K A- 4 REL AY 

20 

(/) I B  c 
z 
0 
0 16 Ul "' 
::::; 
_J 1 4  i 
� 
Ul 12  
:1! 
;::: 
"' 10 
z 
z � B 
9 
.... 
0 6 j! � 

4 0 

2 

0 
0 2 4 6 B 10 12  14  16  IB 20 

MULTIPLES OF PICKUP CURRENT 

OF CARRIER-START OVERCURRENT UNIT 

Fig. 4 Typ i cal Time Characteri sti cs o f  carrier start over­

current unit of the type KA-4 Relay. 

when either CSP or CSG is closed. RRH is the hold­

ing coil and receives its energy from the carrier 

transmitted either fro m the local transmitter or the 

one at the end of the line section. These two 
coils are connected to oppo s e  each other with the 
op erating coil, RRT op erating to clo se the RRP and 
RRG contacts and trip; and the holding coil, RRH to 

hold the RRP and RRG contacts open and block trip­
ping. The restraining torque of the RRH coil is  suf­

ficient to overcome the operating torque of the RRT 

coil. Consequently, RRP and RRG contact s cannot 

close as long as RRH is energized. 

Al arm Unit  

The alarm element i s  similar in  construction to 

the receiver elem ent except that it is energized by a 

single coil and op erates  a single s et of contacts.  

The coil is energi zed by the received carrier to  clo se 

the contacts and give an alarm. Thi s element has a 

higher-pick-up than that of the receiver el em ent in 

order to obtain a direct c heck on the sensitivity of  

the carrier transmitter-receiver. The failure of the 

alarm relay to pick-up when carrier is started in­

dicates insufficient output from the transmitter re­

ceivers . 

Sque lch  Unit  

The function of  the  s quelch unit i s  to  hold o ff 

the carrier for a p eriod of 1 50 milliseconds after 

the Breaker "a" contact opens. This is to insure 
that all other terminal s  of the line are tripped before 

allowing carrier to be transmitted for any functions . 

The squelch unit is a tel ep hone type unit of 
slow releas e  typ e. 

In these relays, an el ectro magnet attracts a 

right angle iron bracket which in turn op erates one 

normally open contact. The slow releas e  i s  ob­

tained by a copper slug located at the end opposite 
from the armature.  When the coil becomes de-ener­

gized, the chang e in flux through the slug results 

in an electromotive forc e and associated current in 

it. Thi s current produces a flux which aids the m ain 

flux and delays the release of  the armature when the 

coil i s  energized, the op eration of the relay i s  not 

appreci ably delayed b ecause th e armature is op erated 

by flux not linking the slug. 

Operation Ind i cator 

The operation i ndicator gives a visual indica­
tion of a carri er tripping operation for p hase faults 

by the distance relay through the RRP contacts. 

For a ground fault carrier relaying operation, the 

indicating contactor switch (ICS) lo cated in the 
ground relay will drop a target. 

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

The charact eri stics o f  the various elements of 
the rel ay s  are as fol lows:  

F o r  U s e  W i t h K R -S e t  

CSP o r  CSG Coil 

CSP & CSG Tapped Resi stor 

C arrier Resistor 

RRT Operating Coil 

RRT Coil Resi stor 

RRH Holding Coil 

AL Alarm Coil 

Operatio n Indi c ator ( 1 amp . )  

Squelch Unit Coil 

Squelch Unit Adj . Resi stor 

4 8 V  1 2 5 2 50 
A v g .  A v g .  A v g .  

O h m s  O h m s  O h m s  

27 

200 

2000 

1 1 00 

1 3 20 

1 700 

500 

0 . 1 

3300 

2 7  435  

600 6000 

3 750 1 9 000 

1 100 1 1 00 

5000 1 1 200 

1 70 0  1700  

500  500 

0 . 1 0. 1 

3300 3300 

8500 1 5 000 
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TY P E  KA-4 CA RRI E R  AU XIL I ARY R E LAY ---------------------1 .-L_. 4_1--9-23-.4-F 

SHUNT 

6ALANC tu A I �  �APS UH6ALAHCEO A I R  �APS 

POLAR UN I T  P E �AMEMT MAGNET F LUX PATHS 

183A062 

Fig. 5 Polar Unit P ermanent M agnet Flux P aths. 

F o r  U s e W i th T C - S e t  

CSP o r  CSG Coil 27 27 435 

CSP & CSG Tapped Re sistor 200 600 6000 

Carrier Re sistor 1 000 3750 

RRT Operating Coil 1 100 1 1 00 1 100 

RRT Coil Resisto r 1 3 20 5000 1 1 200 

RRH Holding Coil 20 20 20 

AL-Alarm Coil 4 4 4 

Operation Indicator ( 1  amp . )  0 . 1 0 . 1 0 . 1 

Squelch Unit Coil 3300 3300 3300 

Squelch Unit Adj .  Resistor 8500 1 5000 

The pick-up and op erating values of these units 

are given under ' ' Adju stments and Maintenance' ' .  

The time characteri stic of the ov ercurrent unit 

is shown in Fig. 4 .  

The pick-up value o f  the ov er-current unit can 

be changed from the factory adj u sted value of 0 . 5  

amp eres t o  any valu e up to 1 amp. b y  increasing 

spring restraint. 

S E T T I N G S 

There are no settings to be made. 

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

The relays should be mounted o n  switchbo ard 

p an el s  or their equi valent in a location free from dirt, 
moi sture,  exc essive vibration ,  and heat. Mount the 

relay vertically by m ean s of the four mounting holes 

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

the rear mounting stud or  studs for projectio n mount­

ing. Either a mounting stu d or the mo unting screws 

m ay be utilized for grounding the relay. The electri cal 

connections m ay be made directly to the terminal s  by 

mean s  of screws for steel panel mounting or to the 

terminal studs furni shed with the rel ay fo r thick 

pan el mounting. The terminal studs m ay be e asily 

removed or  inserted by locking two nuts on the stud 

and then turning the prop er nut with a wrench. 

The carrier relaying schematic ( supplied with 

the carrier order) should be consulted for detail s o f  

the external co nnections of these relays. 
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TYP E  KA-4 CAR RI E R  AUXI LIARY R ELAY _____________________ _ 

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

The proper adju stments to in sure correct op era­

tion of thi s rel ay have been made at the factory, 

Upon rec eipt of the relay ,  no customer adju stments, 

other than tho s e  covered under ' 'SETTINGS' ' ,  should 

be requi red. 

Acceptance Check 

The following check i s  recommended to i nsure 
that the r el ay i s  in  prop er working order: 

Overcurrent Un i t  

Pass 0 . 5  amperes o f  alternated current through 

relay terminals the contact should pick-up within 

.475  and . 5 25 amp .  

* Auxi l iary Un its (CSP and CSG) . 

E ach c ontactor switch has a section of a tapped 
resistor in series with it, and will pick up po sitively 

when rated control voltage is applied aero ss the coil 
and its section of the re si stor. 

Thes e units should op erat e at 24 volts for th e 

48-volt relay, 60 volts for the 1 25-volt relay , and 

1 20 volts for 250-volt relay. These units have an 

intermittent rating, and should not be energized for 

more than a few s econds . 

Operation I ndi cator (01) 

With the pol ar unit contact s  cl o s ed, apply direct 

current to the operation indicator relay terminal s .  
The op eration indi c ator should pick-up and drop the 

indicator target between 1 amp ere and 1 .  2 amp eres 
d-e . 

Squel ch  U n it ( SQ) 

6 

Apply rated D . C .  voltage to relay terminals that 

will en ergize the s quelch unit and note contact opera­

tion .  

Blocking Zener Diode 

Apply rated D . C .  Voltage in s eries with 1 0 , 000 
ohms resistors acro s s  terminals 8 and 9 with po si­

tive on 9, the current l e ak ag e  flow should not exc eed 
. 25 rna.  Reverse pol arity of the appli ed voltage; 

th e current flow should be equal to the appli ed 

voltage divided by the s eri es resi stance. 

FO R RELAYS TO BE USED WI TH 
TC-TYP E CAR RI E R  

Po lar U n i t  ( Recei ver Rel ay) 

Connect a jumper between the middle and l eft 

hand contact conn ection o f  the CSG or CSP switch. 

The CSG switch is lo cated on the left-hand pedestal 

and CSP i s  located on the right-hand pedestal on the 

relay ( front vi ew).  App ly rated voltage acro s s  the 

RRT coil and the RRT coil resi sto r,  o bs erving polar­

ity as shown in the internal schematic. The armature 

should move to the left . 

To the holding coil ( RRH) relay termin al s ,  apply 

direct current o bserving correct polarity. Increase 
the current until the armature tho ves to the right . 

The armature should move to the right at approx­

imately 60 rn a. Now reduce the current and the 

armature should move to the left at approxim at ely 

40 rna. 

Al arm Un i t  (AL) 

Conn ect direct current to the alarm unit relay 

terminals.  Increase the current until the contacts 

pick -up. The contacts should pick up at approximate­

ly 80 rna. Now reduce the current and the contacts 

should open at 40 to 60 rna.  

FO R R ElAYS TO BE USED WITH 
TYPE KR CARRI ERS 

Po lar Unit ( R eceiver Rel ay) 

Connect a j umper between the middle and l eft 

hand contact connection of the CSG o r  CSP switch. 
CSG switch i s  located on the left-hand pedestal 

and CSP is located o n  the right-hand p edestal o n  th e 
rel ay ( front view).  Apply rated voltag e acro ss th e 
RRT coil and the RRT coil resistor ,  observing polar­

ity as shown in the i nt ernal schem atic. The armature 

should move to the left.  

To the holding coil ( RRH) relay terminals ,  apply 

direct current observing correct polarity. Incre as e  

the current until the arm ature moves to the right. Th e 

arm ature should mo ve to the right at approximately 

6 rna. Now redu ce the current and the armature 

should move to the l eft at appro ximately 4 rna.  

Al arm Unit  (AL) 

Connect direct current to the alarm unit relay 
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TYP E  KA-4 CAR RI ER AU XIL IARY R ELAY --------------------�I ...::.L.:..... 4.:....1 ...:.-9.:;.:23:..:...4.:..:.._F 

termin al s .  Increase the current until the contacts 

pick up. The co ntacts should pick up at approxi­

m ately 8 rna. Now reduce the current and the con­
tacts should open at 4 to 6 rn a. 

ROU TINE MAINTENANCE 

All relays should be inspected perio dically and 

the op eration should be checked at least once every 

year or  at such other tim e  intervals as m ay be dic­

tated by exp eri ence to be suitable to the particular 

application. 

All co ntacts should be p eriodically cl ean ed. A 

contact burni sher S# 18 2A836HO 1 is recomm ended fo r 

this purpose.  The use o f  abrasive m aterial fo r 

cleaning contacts is not recommended, becau se o f  

the danger o f  embedding small parti cl es i n  the face 

of the soft silver and thus imp airing the contact. 

CALI B RATION 

Use the following pro cedure for calibrating the 

relay if the rel ay has been taken apart for rep airs or 

the adju stm ents have been disturbed. Thi s pro c edure 

should not be used unless it i s  apparent th at the 

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

Overcurrent Un i t  

The upper b earing screw should b e  screwed 

down until there is app roxim ately 1/ 64" cl e arance 

between it and the  top o f  the  shaft bearing. Securely 

lock in po sition with the lock nut.  The lower bear­

ing po sition i s  fi xed and cannot be adjusted. 

With the moving contact in the normally clo sed 

po sition,  i . e . ,  a g ainst the right side of the bridge, 

screw in th e stationary contact until both contacts 
just cl0 se.  Th en screw in the station ary contact 

approxim ately one-quarter turn farther to provide the 
correct amount of follow. 

The clamp holding the stationary contact housing 

n e ed not be loo sened for the adj u stm ent since the 

clamp utilizes a spring-type action in holding the 

stationary contact in position.  

P as s  0 . 5  amp . of a .c .  through relay t ermin als .  

The sensitivity adjustment i s  m ade by varying 

the tension of the spiral spring attached to th e mov­

ing element as sembly. The spring is adj u sted by 

placin g a screwdriver or similar tool into one of the 
notches located on the p eriphery o f  the spring adjust­

er and rotating it. The spring adj u ster is located 
on the underside of the bridge and i s  held in place 
by a spring typ e clamp that does not have to be 

loo sened prior to m aking the necessary adj u stments. 

Adj ust the spring until the contact j u st o p en .  

In a similar m anner t h e  pick-up value can be adjust:­
ed for any value between . 5 - 1 . 0  amp . 

* Auxi l i ary Un its (CSP and CSG) 

The two contactor swit ches, CSP and CSG, have 

adj ustable plunger travel. Adj u st the station ary core 

and the moving core of 1/64" when the switch is 

picked up. This can be don e  by turning the relay 

up side-down and screwing up the core screw o f  the 

switch until the contacts j u st separate.  Then back 

off the core screw app ro ximat ely one turn and lock 

in place. This prevents the moving core from strik­

ing and sticking to the station ary core becau s e  o f  

residual m agneti sm . Adj u st t h e  contact clearance 

for appro ximately 1/3 2 "  by mean s of the two small 

nuts on either side of the Micarta di sc.  

E ach contactor switch has a section o f  a tapped 

resi stor in series with it, and will pick up po sitively 

when rated trip circuit voltage is applied acro ss the 

coil and its section of the resistor. 

The units should op erate at 24 volts fo r the 48-

volt relay, 60 volts fo r the 1 25-volt relay and 1 20 

volts for 250-volt relay. These units have an inter­

mittent rating, and should not be energized for more 
than a few s econds. 

Squel ch Un i t  

Check operation with timer.  Adjust series 

resi stor to measure app roxim ately 5000 ohms for 

1 25 v . d. c. relays and for 1 3000 ohm s  for 250 v . d . c. 

relay. With armature clo sed adjust the residu al air 

gap to be . 002" - . 00 3 " .  Contact g ap should m eas­

ure from .020" to . 0 3 5 " .  Check for dropout tim e  

between . 140-. 1 6 0  seconds. If neces sary dropout 
time can be adjusted by changing the residual air 

gap .  After final adju stment the g ap should be at 

l east . 002" . The pick up tim e  should b e  below 

16 milliseconds at -20% rated D.C. voltage. If 

neces sary readj ust series resi stor.  

Operation Ind icator 

The op eration indicator s hould pick up and drop 
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TYP E  KA-4 CAR RI E R  AUXI L IARY R EL AY ______________________ _ 

the indicator target when the current is between 1 and 

1 .  2 amperes d- e. 

Mak e  sure that the target drops freely when the 

unit op erates.  

Z EN E R DIODE T EST 

Forward Characteri sti cs  

P a s s  2 0 0  milli amp eres o f  d . c. current through 

terminals 8 and 9 with positive on terminal 8 .  

Measure voltage drop acro ss terminals 8 and 9 . The 

voltage drop should not exceed 3 . 5  volts. 

Reverse Characteri sti cs - Breakdown Vol tage 

The breakdown voltage i s  determined by in­

creasing voltage acro s s  terminals 8 and 9 with 

po sitive on 9. Place 1 0 , 000 ohm resi stor in series 
with amp . meter. Increase voltage until current 
reads . 25 milliamp eres. Measure d .  c. voltage 

acro s s  terminal s  8 and 9. The voltage should be 

between 160 and 240 volts for 48 and 1 25 v . d . c .  
rated rel ays; and 3 20 to 480 volts for 250 v . d . c .  

rated r elays.  D o  not exceed 3 . 0  rna. current in 
the circuit .  

- -

FO R R ELAY TO BE USED WI TH 
TC-TYPE CARRI E R  

Polar  Rece iver Un it  

Back off contact screws s o  that they do not 
m ak e  contact. Screw magneti c shunts i nto the all­

out po sition (5 or 6 screw thread s  showin g. ) Th e 
armature should remain against whichever side it i s  
pushed with this adj ustment. 

Adj u st the stationary contacts fo r a contact gap 

of approximately . 0 20 " .  This perhap s  can b e st b e  

don e  b y  ins erting a . 0 1 0 "  steel thickness gage be­

tween the l arge rivet head o n  the moving armature 

and the right hand pole face (a . 0 1 0 "  travel of  

the rivet head i s  equal to .020" travel of  the 

moving contacts) .  U sing an indicating li ght in  e ach 

contact circuit, adjust the upper and lower stationary 

contacts to tou ch the rr1oving contact at the s am e  

time.  With t h e  feel er g auge removed t h e  contact 

gap is . 0 2 0 "  and the moving contacts clo s e  simult­

aneously. 

Connect a jumper between the mi ddle and left 

hand contact connection of the CSG or CSP switch. 

The CSG switch is located on the left-hand pedestal 

8 

and CSP is located on the right hand pedest al of the 

relay (front vi ew). Apply rated voltage acros s  the 

RRT coil and the RRT coil resistor observing polar­

ity as shown in the internal schematic diagram. Th e 
armature should move to the left.  

To the holding coil,  RRH , apply 1 00 to 200 

milli amp eres d . c. current observing correct polarity. 

The armature should now move to the right. D e-ener­

gize both coils and see that the armature stays up 

against the right hand side. 

Run both shunt screws all the way in,  and then 

back out the left hand shunt s crew approximately 6 
turn s.  B ack out the right hand shunt screw approxi­

m ately 9 turns. 

Re-energize the op erating coil with rated voltage 

and the holding coil with 40 milliamp eres d. c. Adjust  

the right hand shunt s crew until the armature 

moves to the left. If the armature moves to the l eft, 
at a value of holding coil current greater than 4 0 

milliamperes, the right hand shunt screw should be 

turned out to lower this value to the correct 4 0  milli­
amp ere point. 

Increase the holding coil current to 60 milli­

amp eres and adj ust th e l eft hand shunt screw until 

the arm ature resets,  or moves to the right. If the 

armature resets at a value of current l ess than 60 

milli amp eres, the l eft h and shunt screw should be 

turned out .  This will increase the reset value of  th e 
armature and provide for the correct 60 milliamp ere 
reset value. 

Minor adju stm ents of  both shunt screw must be 

m ade several tim es until the desired operating points 

are obtained, since the adju stments of one shunt 
screw affect the adj ustment on the other shunt screw. 

Polar  Al arm Un i t  

The contacts should clo s e  with 8 0  milliamp eres 

d- e ± 5% appli ed to the alarm coil. Adjust the con­

tact screws to obtain an . 050 ' ' contact gap such 

that the armature motion between the left and right 

hand contacts is in  the c entral p art of the air gap 

between the pole faces.  Tighten the contact locking 

nut s.  Approximate adjustments of the two magnetic 

shunt screws are as follows:  

Turn both shunt screws all the way in.  Then 

back out both shunt screws approxim ately seven 
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TY P E  KA-4 CARRI ER AU XI L I A RY R E LAY ____________ _ _ ______ ,_.L_. _41_-9_23_.4_F 

turns .  Apply 80 milliamp eres d . c .  to the coil obs erv­

ing correct polarity, and then screw in the left hand 
shunt screw until the armature moves to the right at 
a value of current less than 8 0  milli amp eres, screw 

the l eft hand shunt out until the armature moves to 

the right at 80 milli amp eres. Check the dropout point 

by reducing the d. c. current. The armature should 

move to the left between the limits of 40 and 60 milli­

amp eres. If it fails to do so, adjust the right hand 

shunt screw until it do es.  It will then be necessary 

to recheck the pickup and dropout points again and 

mak e  any minor adjustments to the shunt screws that 

may be necessary until correct calibration is obtained. 

In general , screwing in the left hand shunt screw 

reduces the pickup current o f  the relay. Screwing in 

the right hand shunt screw increases the dropout cur­

rent. Thi s will in turn cause a change in the pickup 

current, m aking necessary several slight readju st­

ments of both shunt screws to o btain the desired 

calibration. The armature as finally calibrated 

should pickup and dropout with a snappy action. 

FOR RE LAYS TO BE USE D  WI TH 
K R-TY P E  CAR R I E R  

Polar  Receiver Un i t  

Calibrate a s  outlined above except apply 1 5  rn a. 

d- e current for polarity check. The pickup value 

should be 4 milliamperes d. c .  ( armature moves to 

left) instead of 40 rna. The reset calibration ( arma­

tures moves to the right) should be do ne at 6 milli­

amp eres instead of 60 rna.  

Al arm Un i t  

Calibrate a s  outlined above.  Except check 

pick-up at 8 milli amp eres ± 5% instead of 80 rna. 
Dropout should be between 4 and 6 rna. instead of 
40 and 60 rna. 

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

Repair work can b e  done most sati sfactorily at 

the factory. However, interchangeable p arts can be 
furni shed to the custom ers who are equipped for 

doing rep air  work . When ordering part s ,  always give 

the complete nameplate data. 

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

Current Burden at 60 Cycles.  

CURRENT VOLT-
AMPERES AMPERES 

0 . 5  2 . 2  

5 4 3  

20 3 9 4  

40 1 240 

60 2760 

t Current lagging voltage 
t t Current leading voltage 

Rati ng of Overcurrent Unit  

--

Continuou s  rating 5 amp eres . 

rating 100 amp s.  

P OWER 
F ACTOR 
ANGL E 

3 3 °  t 
7 0 o  t 
4 9 °  t t 
3 9 . 2 °  t t 
3 2 . 5° t t 

One second 
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TY P E  K A-4 CARRI E R  AU XI LI A RY R ELAY _____________________ _ 

1 0  

TEIIMIMAL AIID 
MOUNTI NG DErAI LS 

,.._ s � - � .!.  
2 25 . ; �11.11 HOLES FOR 

! " f L , I 
i , .,_, ""· """ 

-- roo � I ..., ,.,. � l Ul 

I �:� I �· T 1 
ffT L I �� 1 5 . 11. "f6 ,  

5 ·� � 
PAHEL CUTOUT & DRILL I NG 
FOft SEMI FLUSH MTG· 

3 i DU. 20 HOLES 
OR CUT OUT 

I .... 

_1 

57-D-7903 

Fig. 6. O utline and Drilling P lan for Type KA -4 Relay in Type F T-32 C as e. 
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I N STAL LATI O N  • 
Westinghouse I . L .  41 -923 .4F 

OPERAT I O N  • MAI N TENAN CE 

INSTRUCTIONS 
TYPE KA-4 CARRIER AUXILIARY RELAY 

C A U T I O N  B efore putting relays into service,  remove 
all blocking which may have been ins erted for the 

purpose of securing the parts during shipment, make 

sure that all moving parts op erate freely, inspect the 
contact s to see  that they are clean and close proper­

ly, and op erate the relay to check the settings and 

electrical connections .  

A P P L I C A T I O N  

The typ e KA-4 relay is an auxiliary relay used 

in the distance carrier relaying scheme to block or 

prevent instantaneous tripping for faults external to 

the line section to which it is applied, and to p ermit 

instantan eous simultaneous tripping for internal 

faults. The rel ay is arranged to respond to indica­

tions of fault power and direction provided by the 

p hase and ground relays, thereby controlling the 

transmission of the carrier signal 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 KA-4 relay c onsists of two auxiliary 

unit s ,  rec eiver and alarm unit s ,  phase fault carrier 

operation indicator and c arrier s quelch relay .  In 

addition,  the type KA-4 relay c ontains a high speed 
overcurrent unit used to start carrier transmi ssion 
for ground faults .  The c onstruction and operation 
of the relay units are de scrib ed below . C omplete 

details of the operation of this relay in the d istance 

carrier relaying scheme is described in I . L .  4 1 -9 1 1 .  

Overcurrent Un i t  

T h e  overcurrent unit i s  a product induction cyl­

inder type unit. The time phase rel ationship of the 

two air gap fluxes necessary for the dev elop ment of 

torque is achi eved by means of a capacitor connected 

in seri es with one pair of pole windings. 

Mechanically, the overcurrent unit is comp osed 
of three basic component s:  a die- cast aluminum frame 

and el ectromagnet, a moving elem ent as sembly, and 

a molded bridge. 

SUP ERSEDES I . L. 41 -923 .4E 
*Den otes chan ges from su perseded i ssue 

The frame s erves as the mounting structure for 

the magnetic core. The m agnetic core which houses 

the lower pin bearing i s  secured to the frame by a 

spring and snap ring. The bearing can be r eplaced, 

if necessary , without having to remove the magnetic 

core from the frame. 

The electrom agnet has two p airs of coil s .  The 

coils o f  each p air are mounted diametrically oppo site 

one another. In addition,  there are two locating pins.  
The locating pins are used to accurately po sitio n  the 

lower pin bearing, which i s  mounted on the frame, 

with respect to the upper pin bearing, which i s  

threaded into t h e  bridge. T h e  electromagnet i s  

permanently secured t o  t h e  frame and cannot be 

sep arated from the frame. 

The moving elem ent assembly con sists of a 
spiral sp ring, contact carrying member, and an 
aluminum cylinder assembled to a molded hub which 

holds the shaft. The shaft has removable top and 

bottom j ewel bearings. The shaft rides between the 
bottom pin bearing and the upper pin bearing with the 

cylinder rotating in an air gap formed by the elec­
tromagnet and the magnetic core. 

The bridge is s ecured to the el ectromagnet and 

frame by two mounting screws. In addition to holding 
the upp er pin bearing, the bridge is used for mounting 
the adj ustable stationary contact housing. The 
stationary contact housing is held in po sition by a 
spring type clamp. The spring adj uster is located on 

the underside o f  the bridge and i s  attached to the 
moving contact arm by a spiral spring. 'The spring 

adjuster i s  also held in place by a spring typ e clamp. 

With the contacts closed, the el ectrical connec­

tion i s  m ade through the statio nary contact housing 

clamp, to the moving contact, through the spiral 

spring out to the spring adjuster clamp. 

When the current in the o vercurrent unit exceeds 

the pick-up value the contacts op en ,  allowing po si­

tive potential to be applied to the carrier transmitt er. 
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TYPE KA-4 CA RRI E R  AU XILI ARY RE LAY 

CSP-CSG TAP PED 
R ESISTOR 

SQU E LCH UNIT 
R E SISTOR 

POLAR UNIT 
R E C E I V E R  R ELAY 

CSG AUX IL IARY 
SWI TCH 

-----------------------------------------

POLAR UNIT  
RM R ELAY 
{AL) 

SQUELCH UNIT 

I N N E R  COI L 
�---- R ESISTOR RRT 

OUT E R  CARR I E R  
R ESISTOR 

CAR R I E R  START 
---- CONTACT ( los) 

CAR R I ER START 
OVERCURRENT UN IT { los) 

* Fig. 1 Type KA-4 Relay Without Case. (Front Vi ew) 
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TY P E  KA-4 CARRI E R AU X I L I ARY RELAY 
_____________________ I _. L_. _41_-9_23_._4 F. 

CUR REliT 
TEST JACK-

CHASSIS OPERATED_ 
SHORTIIIG SW I TCH 

OYEIICURREIIT 
UN I T  

AUXIURY _ 
SWITCHES 

zooo-�a ..-.o.c. _ 
6000- 1 2 5  v.o.c. 
60000-250 v.o.c. 

OD-It8 Y . O . C ,  
asooo-1 2 5  Y.o.c.  ___ 
150000-250 v.o.c. 

RELAY-TYPE U-� CURlER AUX I L I U Y  FOR K:R CURlER 
I M  TYPE FT-32 CASE 

INTERNAL SCHEMATIC 

FRONT VIEW 

UPPER 

- POLAR UM I T  
(ALAR� RELAY) 

ntO Ill SERIES 
FOR 250 Y.D.C.  

1320Ll-l�8 Y.O.C. 
50000-125 Y.D.C. 
1 1 200 0-250 v.o.c. 

20001H�8 Y.O.C. 
37500- 1 2 5  v.o.c. 
190000-250 v.o.c. 

629A389 

Fig. 2 I nternal Schemati c of the Type KA-4 Relay fo r KR 

carrier set. 

A transformer and current limiting reactor i s  

used in conj unction with t h e  overcurrent unit. The 

transformer and reactor are of the s aturating type 

and limit energy to the o vercurrent unit and reduce 

the burden on the operating CT. This transformer 

supplies one s et of coils on the el ectromagnet with 

voltage s hifted by approximatly 90 ° from the resi­
dual current supplied directly to another set of 
coils.  

Aux i l i ary Un its 

These are two sol enoid-type contactor switches 

designated as CSP and CSG. The plunger o f  the 
contactor switch has a circular conducting disc 

mounted on its lower end and as the plunger travels 

upward, the disc bridges three silver stationary con­

tacts.  The CSP switch is en ergized by the op eration 

if. of the second zon e  unit of  the KD-4 distance relay, 

and the CSG switch ,  by the operation of the direction­

al and ov ercurrent units of the KRD-4 ground relay. 

The contacts of the two switches are connected in 

parallel as s hown in the internal schematic . The oper­

ation of either of these switches connects the carrier 

control circuit to negative to stop c arrier ,  and ener­

gizes the RRT operating coil of the receiver re lay 

unit . 

INTERNAL SCHEMATIC 

1320R-118 V.D.C. 

50000-125 v.o.c. 
llMOa--250 v.o.c. 

-- toooo-�a v.o.c. 
37SOD-125 'i'.D.C. 
ltfJIQ ... 2SO 'i'.D.t. 

RED HAKltlf 

"'TEST s•JTtH 

TEIINIIIAL 

629A4(6 

Fig. 3 Internal Sch emati c of the Type KA-4 R elay for TC 

carrier set. 

* Receiver Un i t  

T h e  receiver unit c onsists o f  a n  armature and 

contacts mounted on a leaf s pring supported sym­
metrically within a m agnet frame. The armature rid es 

in the front air gap of the frame with the contacts 

p roj ecting outside. The poles of a p ermanent magnet 

cl amp directly to e ach side of  the fram e. Two ad­

justabl e s hunts are located across the rear air gap s .  
These change t h e  reluctance of t h e  magnetic p ath as 

shown in Fig. 5 so as to force some of the flux thru 

the moving armature which is fast ened to the frame 

midway between the two rear air gaps.  Flux in the 
armature polarizes it and creates a magnetic bias , 

causing it to move towards either the left or right, 
depending upon the adj ustment. 

Two stationary contact screw s are mounted to 

the left ( front view) of the moving contact assembly 

and adj usted for normally open contacts.  These con­

tacts are designated, RRP and RRG , and are connect­

ed in the p hase and ground trip circuit respectively. 

Thes e contacts are op erated by two conc entric coils.  

RRT and RRH, which are placed around the armature 

and within the m agnetic frame. RRT is the op erating 
coil and receives its en ergy from the local battery 
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TYP E  KA-4 CAR RI ER AUXI L IARY R ELAY ----------------------------------------

4 

TYPICAL TIME CURVE OF THE CARRIER-START OVERCURRENT UNIT 

OF THE TYPE KA- 4 RELAY 

20 

<f) 1 8  0 
z 
0 
0 16 .., 
<f) 
:::; 
...J 1 4  :i 
� .., 1 2  
:I! 
;:: 
"' 10 
z � 8 
9 
,_ 
0 6 � � 

4 0 

2 

0 
0 2 4 6 8 10 12 14 16 18 20 

MULTIPLES OF PICKUP CURRENT 

OF CARRIER-START OVERCURRENT UNIT 

Fig. 4 Typ i cal Time Characteristi cs of carrier start o ver­
current uni t of the type KA-4 Relay. 

when either CSP or C SG is clo sed. RRH is the hold­

ing coil and receives its energy from the carrier 

transmitted either from the local transmitter or the 

one at the end of the line s ection. These two 
coils are connected to oppo s e  each other with the 
op erating coil, RRT operatin g  to clo se the RRP and 
RRG contacts and trip ; and the holding coil, RRH to 

hold the RRP and RRG cont acts open and block trip­

ping. The restraining torque of the RRH coil is suf­

ficient to overco m e  the operating torqu e of the RRT 

coil. Consequently, RRP and RRG contact s cannot 
clo se as long as RRH i s  energi zed. 

Al arm Unit  

The alarm elem ent i s  similar in construction to 

the receiver elem ent except that it  is energized by a 

singl e coil and op erates  a single set of contacts .  

The coil i s  en ergized b y  t h e  received c arrier t o  clo s e  

the contacts and give a n  al arm. This elem ent has a 

higher-pick-up than that of the receiver el ement in 

order to obtain a direct c heck on the sensitivity of 

the carrier transmitter-receiver. The failure of the 

alarm relay to pick-up w hen carrier is started in­

dicates insufficient output from the transmitter re­

ceivers . 

Squel ch  Un it  

The function o f  t h e  s quelch unit i s  t o  hold o ff 

the carrier for a p eriod of 1 50 milliseconds after 

the Breaker "a" contact opens.  This is to  insure 

that all other terminal s  of the line are tripped before 

allowing carrier to be transmitted for any function s .  

T h e  squelch unit i s  a tel ep hone type unit o f  
slow release typ e. 

In these relays,  an el ectro magnet attracts a 

right angle iron brack et which in turn op erates one 

normally open contact. The slow releas e  i s  ob­

tained by a copper slug lo cated at the end oppo site 

from the armature. When the coil becomes de-ener· 

gized, the change in flux thro ugh the slug results 

in an electromotive forc e and associated current in 

it.  Thi s current produces a flux which aids the m ain 

flux and delays the release o f  the armature when the 

coil i s  energized, the op eration o f  the relay is not 

appreciably delayed b ecause the armature is op erated 

by flux not linking the slug. 

Operation I nd i cator 

The operation indicator gives a visual indica­
tion of a carri er tripping operation for p hase faults 

by the distance relay through the RRP contacts.  

For a ground fault c arrier relaying operation,  the 

indicating contactor switch ( ICS) lo cated in the 
ground relay will drop a target. 

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

The charact eristics of the various el ements of 
the relay s  are as fol lows:  

F o r  U s e  W i th K R - S e t  

CSP o r  CSG Coil 

CSP & CSG Tapped Resistor 

Carrier Resistor 

RRT Operating Coil 

RRT Coil Resistor 

RRH Holdi ng Coil 

AL Alarm Coil 

Operation Indicator ( 1 amp . )  

Squ elch Unit Coil 

Squelch Unit Adj . Resi stor 

4 8 V  1 2 5 2 50 
A v g .  A v g .  A v g .  

O h m s  O h m s  O h m s  

27 

200 

2000 

1 1 00 

1 3 20 

1 700 

500 

0. 1 

3 30 0  

27 

600 

3 750 

1 100 

5000 

1700  

500  

0 . 1 

3 300 

435  

6000 

19000 

1 1 00 

1 1 200 

1 700 

500 

0. 1 

3300 

8500 1 5000 
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TY P E  KA-4 CARRI E R  AU X I LI A RY R E LAY I.L. 41 -923.4F 
-----------------------------------------------

SHUNT 

SALAHCtD A I �  �APS UNBALANCED A I R  uAPS 

POLAR uN I T  PERMAKEKT MAuNET F LUX PATHS 

183A062 

Fig. 5 Polar Unit P ermanent M agn et Flux P aths. 

F o r  U s e W i th T C -S e t  

CSP o r  CSG Coil 27 27 435 

CSP & CSG Tapp ed Re si stor 200 600 6000 

C arrier Resi sto r 1 000 3 750 

RRT Op erating Coil 1 1 00 1 1 00 1 100 

RRT Coil Resi stor 1 3 20 5000 1 1 200 

RRH Holding Coil 20 20 20 

AL- Alarm Coil 4 4 4 

Operation Indicator ( 1  amp . )  0 . 1  0 . 1 0 . 1  

Squ elch Unit Coil 3300 3300 3300 

Squelch Unit Adj . Resi stor 8500 1 5000 

The pick-up and op erating values of these units 

are given under " Adjustments and Maint enanc e " .  

The tim e  characteristic of the ov ercurrent unit 

is shown in Fig. 4 . 

The pick-up value of the ov er-current unit can 

be changed from the factory adj u sted v alu e of 0 . 5  

amp eres t o  any valu e u p  to 1 amp . b y  increasing 

spring restraint. 

S E T T I N G S 

There are no s ettings to be made. 

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

The relays should be mounted on switchboard 

p an el s  or  their equivalent in a location free fro m  dirt, 
moi sture, excessive vibratio n ,  and heat .  Mount the 

relay verti cally by m e an s  of the four mo unting hol e s  

on t h e  flange for semi-flush mounting or b y  m e ans o f  

t h e  rear mounting stud or studs for proj ection mount­
ing.  Either a mounting stud or the mo unting screws 

m ay b e  utilized for grounding the relay. The electrical 

connections m ay be m ade directly to the terminal s by 

m e an s  of screws for steel panel mounting or to the 

te rminal studs furni shed with the rel ay for thick 

p an el mo unting. The terminal studs m ay be e asily 

removed or  inserted by locking two nuts on the stud 

and then turning the prop er nut with a wrench. 

The carri er relaying schematic ( supplied with 

the carri er order) should be consulted for detail s o f  

t h e  external co nnections of the se relays .  
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TYP E  KA-4 CARRI E R  AU XIL IARY RE LAY _____________________ _ 

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

The proper adju stments to i n sure correct op era­

tion of thi s relay have been made at the factory, 

Upon rec eipt of the relay ,  no customer adju stm ents ,  
other than tho s e  covered under ' 'SETTINGS' ' ,  should 

be required. 

Ac ceptance Check 

The following check is recommended to i n sure 
that the r elay is in pro p er working order: 

Overcurrent Un it  

P as s  0 . 5  amperes of alternated c urrent through 

relay terminals the contact should pick-up within 

. 4 7 5  and . 5 25 amp . 

'I< Aux i l i ary U n its (CSP and CSG) . 

E ach c ontactor switch has a section of a tapp ed 
resistor in series with it, and will pick up po sitively 

when rated control voltage is applied aero ss the coil 
and its section of the resi stor. 

Thes e units should op erate at 24 volts for the 

48-volt relay, 6 0  volts for the 1 25-volt relay, and 

1 20 volts for 250-volt relay. These units have an 

int ermittent rating, and should not be energized for 

more than a few seconds.  

Operation Ind i cato r  (01) 

With the polar unit cont act s cl o s ed,  apply direct 
current to the o p eration indicato r relay terminal s .  
The op eration i ndicator should pi ck-up and drop the 

indicator target between 1 ampere and 1 .  2 amp eres 

d-e . 

Squel ch U n it ( SQ) 

6 

Apply rated D . C .  voltage to relay terminals that 

will en ergize the s quelch unit and note contact opera­

tion .  

Block i n g  Zener Diode 

Apply rated D . C .  Voltage in serie s with 1 0 , 000 
ohms resi stors acro ss termi nal s  8 and 9 with po si­

tive on 9 ,  the current leak age flow should not exceed 

. 25 rn a. Reverse polarity of the applied voltage; 

the current flow should be equal to the appli ed 

voltage divided by the s eri es resi stance. 

FO R RELAYS TO BE USED WI TH 
TC-TYP E  CAR RI E R  

P o l ar Un i t  ( Recei ver Rel ay) 

Connect a jump er between the middl e and l eft 

hand contact connection o f  the CSG or CSP switch. 

The CSG swi tch is located on the left-hand ped estal 

and CSP i s  located on the right-hand pedestal o n  th e 

relay ( front view) .  App ly rated voltage acro s s  the 

RRT coil and the RRT coil resistor, observing polar­

ity as shown i n  the i nternal schematic. The armature 

should move to the left . 

To the holding coil ( RRH) relay terminals ,  apply 

direct current o bserving correct polarity. Increase 
the current until the armature mo ves to the right . 

The armature should move to the right at approx­

imately 60 rn a. Now reduc e the current and the 
armature should move to the left at appro ximat ely 
40 rna. 

Al arm Un it  (AL) 

Connect direct current to the alarm unit relay 

terminals .  Increase the current until the contacts 

pick-up .  The contacts should pick up at approximate­

ly 80 rna. Now reduce the current and the contacts 

should open at 40 to 6 0  rna. 

FO R R ElAYS TO BE USED WITH 
TYPE KR CARRI ERS 

Po lar  Un i t  ( Receiver Rel ay) 

Connect a j umper between the middle and left 
hand contact connection of the CSG or CSP switch. 

CSG switch is located on the left-hand pedestal 

and CSP i s  located on the right-hand pedestal o n  the 
relay ( front vi ew ) .  Apply rated voltag e acro s s  the 
RRT coil and the RRT coil resi stor ,  observing polar­

ity as shown in the internal schematic. The armature 

should move to the left.  

To the holding coil ( RRH) relay terminals ,  apply 

direct current observi n g  correct polarity. Increas e  

the current until the armature moves t o  the right. The 

armature shoul d mo ve to the right at appro ximat ely 

6 rna. Now r edu ce the current and the armature 

should move to the l eft at approximately 4 rna. 

Al arm Un i t  (AL) 

Conn ect direct current to the alarm unit relay 
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termin als.  Increase the current until the contacts 

pick up . The co ntacts should pick up at appro xi· 
m ately 8 rn a. Now reduce the current and the con· 
tacts should open at 4 to 6 rn a. 

ROU TINE MAINTENANCE 

All rel ays should be inspected periodically and 

the op eration should be check ed at le ast once every 

year or at such other tim e interval s as m ay be dic­
tated by exp erience to be suitable to the p articular 

application. 

All contacts should b e  p eriodically cl ean ed. A 

contact burni sher S# 18 2A836HO 1 is recommended fo r 

this purpose.  The use of abrasive m ateri al fo r 

cleaning contacts i s  not recommended, because o f  

the danger of embedding small parti cl es in t h e  face 

of the soft silver and thus imp airing the contact. 

CALI BRATION 

Use the fo llo wing pro cedure for calibrating the 
relay if the rel ay has been taken apart for rep airs or  

the adju stm ents have be en disturb ed. Thi s pro cedure 

should not be used unless it  is app arent th at the 

rel ay i s  not in  proper working order. ( See " Accept­

ance Check " ) .  

Overcurrent U n i t  

The upper b earing screw should b e  screwed 

down until there is app ro ximately 1/ 64" cl e arance 

between it and the  top o f  the  shaft bearing. Securely 

lo ck in po sition with the lock nut. The lower b e ar­

ing po sition is fixed and cannot be adjusted. 

With the moving contact in the n ormally clo sed 

po sition, i . e . ,  a gainst the right side of the bri dge, 

screw in the stationary contact until both contacts 
just cl0 se.  Then screw in the station ary contact 

app ro ximately one-qu arter turn farther to provide the 
correct amount of follo w .  

The clamp holding t h e  stationary contact housing 

need not be loosened for the adj u stm ent since the 

clamp utilizes a spring-type action in holding the 

stationary contact in  po sition.  

P ass 0.5  amp . of a .c .  through relay t erminals.  

The sensitivity adj u stment is m ade by varying 

the tension of the spiral spring attached to th e mov­

ing el ement as sembly. The spring is adj u sted by 

placing a screwdri ver or similar tool into one of the 
notches located on the p eriphery of the spring adju st­
er and rotating it .  The spring adjuster is lo cated 
on the underside of the bridge and is held in place 
by a spring typ e clamp that do es not have to be 

loo sened prior to  m aking the necessary adjustments .  

Adjust the spring until the co ntact j ust o p en .  

In a similar m anner t h e  pick-up value can be adjust.­
ed for any value between . 5 - 1 . 0  amp . 

* Aux i l iary Un its (CS P and CSG) 

The two contactor swit ches, CSP and CSG, have 

adjustable plunger travel .  Adj u st the station ary core 

and the moving core of 1/64" when the switch is 

picked up. This can be done by turning the rel ay 

upside-down and screwing up the core s crew of the 

switch until the contacts j u st sep arate.  Then back 

off the core screw appro ximately one turn and lock 

in place. This prevents the moving core from strik­

ing and sticking to the stationary core b ecau s e  o f  

residual m agneti sm. Adj u st the contact clearance 

for approxim ately 1/3 2" by m ean s of the two small 
nuts on either side of the Micarta di sc.  

E ach contactor switch has a section o f  a tapped 

resistor in  series with it, and will pick up po sitively 

when rated trip circuit voltag e is applied acro s s  the 
coil and its section of the resistor. 

The units should op erate at 24 volts fo r the 48-

volt relay, 60 volts for the 1 25-volt relay and 1 20 

volts for 250-volt relay.  These units h ave an inter­

mittent rating, and should not be energized for more 
than a few seconds. 

Squel ch Un i t  

Check op eration with timer. Adj u st series 

resistor to measure app roxim ately 5000 ohms for 

1 25 v . d. c .  relays and for 1 3000 ohms for 250 v. d. c. 

relay. With armature clo sed adjust the residual air 

gap to be . 00 2 "  - . 003 " .  Contact g ap should m eas­

ure from . 0 2 0 "  to . 0 3 5 " .  Check for dropout tim e  

between . 1 40-. 1 6 0  seconds. If neces sary dropout 
time can be adjusted by changing the residual air 

gap. After final adju stment the gap should be at 

l east . 0 0 2 " .  The pick up tim e  should be below 

16 milli seconds at -20% rated D.C. voltage. If 

neces sary readjust series resi stor. 

Operation Ind i cator 

The op eration indicator should pick up and drop 
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TYP E  KA-4 CAR RI E R  AU XIL I ARY R ELAY 
-------------------------------------------------------

the indicator target when the current is between 1 and 

1 .  2 amperes d- e. 

Mak e  sure that the target drops freely when the 

unit op erates.  

Z EN E R DIODE T EST 

Forward Characteri sti cs  

P a s s  200 milliamp eres o f  d . c .  c urrent through 
terminal s 8 and 9 with positive on terminal 8 .  

M easure voltage drop acro s s  terminals 8 and 9 .  The 

voltage drop should not exceed 3 . 5  volts. 

Reverse Characteri sti cs - Breakdown Vol tage 

The breakdown voltage i s  determined by in­
creasing voltage acro ss t ermin al s  8 and 9 with 

po sitive on 9. Place 1 0 , 000 ohm resi stor in seri e s  
with amp . meter. Increase voltage until current 
reads . 25 milli amp eres. Measure d . c .  voltage 

acro s s  terminal s  8 and 9 .  The voltage should be 

between 160 and 240 volts for 48 and 1 25 v . d. c. 
rated rel ays; and 320 to 480 volts for 250 v . d . c. 

rated r elays. 

the circuit .  

Do not exceed 3 .0  rn a. current in  

FOR R ELAY TO BE USED WI TH 
TC- TY P E  CA RRI E R  

Polar  Recei ver Un i t  

Back off contact screws s o  th at they d o  not 
m ak e  contact. Screw magn eti c shunts i nto the all­

out position (5 or 6 screw threads sho wing.)  The 

armature should remain against whichever side it  i s 

pushed with this adj ustment. 

Adj ust the stationary contacts fo r a contact g ap 

of approximately . 0 20 " .  This perhaps can best b e  

don e  b y  ins erting a . 0 1 0 "  steel thickness gage be­

tween the l arge rivet head o n  the moving armature 

and the right hand pole face (a . 0 1 0 "  travel of 

the rivet head is equal to . 0 20" travel of  the 

moving contacts) .  Using an indicatin g  li ght in  e ach 

contact circuit, adjust the upper and lower stationary 

contacts to touch the IT10 Ving contact at the s am e  

time. With the feel er gauge removed the contact 

gap is . 0 2 0 "  and the moving contacts clo se simult­

an eou sly. 

Connect a j umper between the middle and left 

hand contact connection of the CSG or CSP switch. 

The CSG switch is located on the left-hand pedestal 

8 

and CSP is located on the right hand pedest al of the 
relay ( front vi ew). Apply rated voltage acros s  the 

RRT coil and the RRT coil resistor observing polar­
ity as shown in the internal schematic diagram. Th e 
armature should move to the left. 

To the holding coil, RRH , apply 1 00 to 200 

milliamp eres d . c . current observing correct polarity. 

The armature should now mo ve to the right. D e-ener­

gize both coils and see that the armature stays up 

against the right hand side. 

Run both shunt s crews all the w ay in, and then 

back out th e l eft hand shunt s crew approximat ely 6 
turn s.  B ack out the right hand shunt screw approxi­

m ately 9 turns. 

Re- energize the operating coil with rated voltage 

and the holding coil with 40 milli amp eres d. c .  Adjust  

the right hand s hunt s crew until the armature 
moves to the left. If the armature moves to th e l eft, 

at a value of  holding coil current greater than 4 0 

milliamp eres, the right hand shunt screw should be 

turned out to lower this value to the correct 4 0  milli­

amp ere point. 

Increase the holding coil current to 60 milli­

amp eres and adjust th e l eft hand shunt screw until 

the armature resets, or moves to the right. If the 

arm ature resets at a value of current l ess than 60 

milli amp eres, the l eft hand shunt screw should be 

turned out. This will increas e the reset value of  th e 
armature and provide for the correct 60 milliamp ere 

reset valu e. 

Minor adj u stm ents of  both shunt screw must be 

m ade several tim es until the desired operating points 

are obtained, since the adjustments of one shunt 
screw affect the adjustment o n  the other shunt screw. 

Polar  Al arm Un i t  

The contacts should clo se with 8 0  milliamp eres 

d-e ± 5% appli ed to the alarm coil. Adjust the con­

tact screws to obtain an . 050" contact gap su ch 

that the armature motion between the left and right 

hand contacts is in the c entral p art of the air gap 

between the pole faces.  Tighten the contact locking 

nuts. Approximate adjustments of the two magnetic 

shunt screws are as follows:  

Turn both shunt screws all the way in. Then 

back out both shunt screws approxim ately seven 
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turns .  Apply 80 milliamp eres d . c .  to the coil obs erv­

ing correct polarity, and then screw in the left hand 
shunt screw until the armature moves to the right at 
a value of current less than 80 milli amp ere s,  screw 

the left hand shunt out until the armature moves to 

the right at 80 milli amp eres .  Check the dropout point 

by reducing the d .  c .  current. The armature should 

move to the left between the limits of 40 and 60 milli­

amperes. If it fails to do so, adjust the right hand 

shunt screw until it does.  It will then be neces sary 

to recheck the pickup and dropout points again and 

make any minor adjustm ents to the shunt screws that 

m ay be necessary until correct calibration is obtained. 

In general ,  screwing in the left hand shunt screw 

reduces the pickup current of the relay. Screwing in 

the right hand shunt screw incre ases the dropout cur­

rent. Thi s will in turn c ause a change in the pickup 

current, m aking necessary several slight readju st­

ments of both shunt screws to o btain the desired 

calibration.  The armature as finally c alibrated 
should pickup and dropout with a snappy action. 

FOR R EL AYS TO BE U SE D  WITH 
K R-TY PE CAR R I E R  

Polar  Receiver Un i t  

Calibrate a s  outlined abov e  except apply 1 5  rn a. 

d-e current for polarity check . The pickup value 

should be 4 milliamperes d. c. ( armature moves to 

left) instead of 40 rna. The reset calibration ( arma­

tures moves to the right) s hould be do ne at 6 milli­

amp eres instead of 60 rna.  

Al arm Un i t  

C alibrate a s  outlined above. Except check 

pick-up at 8 milli amp eres ± 5% instead of 80 rna. 
Dropout should be between 4 and 6 rna. instead of 

4 0  and 60 rn a. 

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

Repair work can b e  done most s atisfactorily at 

the factory. However, interchangeable p arts c an be 
furnished to the customers who are equipped for 

doing repair work . When ordering p arts ,  always give 

the complete namepl ate data. 

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

Current Burden at 60 Cycles.  

CURRENT VOLT-
AMP ERES AMPERES 

0 . 5  2 . 2  

5 4 3  

2 0  394 
f--

40 1 240 

60 2760 

t Current l agging voltage 
t t Current leading voltage 

Rating of Overcurrent Unit 

-

Continuous rating 5 amp eres. 
rating 100 amp s .  

P OW ER 
F ACTOR 
ANGL E 

3 3 °  t 

70o  t 

4 9 ° t t 

39 . 2° t t  

3 2 . 5 ° t t 

One s econd 
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OR CUT OUT 

t 

__ 1 

57-D-7903 

Fig. 6. O utline and D rilling P lan for Type KA-4 R elay in Type F T-32 Case. 
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I N STAL L  A Tl O N  
Westinghouse I . L. 4 1 -923 .4E 

• OPERAT I O N  • MAI N TENAN CE 

INSTRUCT IONS 
TYPE KA-4 CARRIER AUXILIARY RELAY 

C A U T I O N  B efore putting r el ays into service ,  remove 
all blocking w hich may have been ins erted for the 

purpose of s e curing the parts during shipment,  make 

sure that all moving parts op erate freely, inspect the 
contacts to s ee that they are clean and clos e  prop er­

ly, and op erate the relay to check the settings and 

electri cal connections.  

A P P L I C A T I O N  

The typ e KA-4 relay is an auxiliary relay used 
in the distance carri er rel aying scheme to block or 

prevent instantan eous tripping for faults external to 

the line s ection to which it is appli ed, and to p ermit 

instantaneous simultaneous tripping for internal 

faults.  The r el ay i s  arranged to respond to i ndica­

tions of fault power and direction provided by the 

p hase and ground relays, thereby controlling the 

transmission of the c arrier signal 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 Typ e KA-4 rel ay consists of direction al 

auxili ary units ,  receiver and alarm units ,  p hase 

fault carrier op eration indicator and carrier s quelch 

relay. In addition,  the typ e KA-4 relay contains a 

high speed overcurrent unit used to start carrier 
tran smis sion for ground faults .  The construction and 
operation of the rel ay units are described below. 

Complete details of  the op eration of  this relay in the 

distance carrier relaying s cheme i s  described in 
I. L .  4 1-9 1 1 . 

Overcurrent Un i t  

The overcurrent unit i s  a product induction cyl­

inder typ e unit. The time p hase relationship of the 

two air g ap flux es necessary for the development of  

torque i s  achi eved by m eans of a capacitor connected 

in s eri es with one p air of pole windings.  

Mechanically, the overcurrent unit is composed 

of three basic compon ents :  a die- c ast aluminum frame 

and el ectromagnet, a moving element as sembly, and 

a molded bridge. 

SU PERSEDES I .  L .  4 1 -923 .40 
*Denotes changes f rom superseded issue . 

The frame s erves as the mounting structure for 

the m agneti c core. The m agnetic core which houses 

the lower pin bearing i s  s ecured to the frame by a 

spring and snap ring.  The bearing can b e  r eplaced, 

i f  necessary, without having to remove the m agnetic 

core from the frame .  

T h e  electromagnet h a s  two p airs of coils. The 

coils of  each p air are mounted diam etrically opposite 

one another. In addition,  there are two locatin g  pins. 

The locating pins are used to accurately po sition the 

lower pin bearing, which i s  mounted o n  the fram e, 

with r esp ect to the upper pin bearing, which is 

threaded into the bridge.  The electromagnet is 

perman ently secured to the frame and cannot be 

separated from the frame .  

T h e  moving el ement as sembly consists of a 
spiral spring, contact carrying member, and an 
aluminum cylinder assembled to a molded hub which 

holds the shaft. The s haft has removable top and 

bottom j ewel bearings . The shaft rides between the 

bottom pin bearing and the upper pin bearing with the 

cylinder rotating in an air gap formed by the elec­
tromagnet and the magnetic core. 

The bridge is s ecured to the el ectromagnet and 

frame by two mounting s crews. In addition to holding 
the upper pin bearing, the bridge i s  used for mounting 
the adj ustable stationary contact housing.  The 

stationary contact housing i s  held in position by a 

spring typ e clamp . The spring adjuster is located on 

the underside of  the bridge and i s  attached to the 

moving contact arm by a spiral spring. The s pring 

adjuster i s  also held in place by a spring typ e  clamp. 

With the contacts closed, the electrical connec­

tion i s  m ade through the stationary contact housing 

clamp , to the moving contact, through the spiral 

spring out to the spring adju ster clamp. 

When the current in the overcurrent unit exceed s  

the pick- up value t h e  contacts open, allowing posi­

tive potential to be applied to the carrier transmitter. 
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TYPE KA-4 CARR I E R  AUXILI ARY RE LAY 
_____________ ________ 

_ 

CAR R I E R  P HASE FAUL T ___;;;;::_...;,; 
OPE RAT ION INDICATOR (01) 

POLAR UNI T 
R E C E I V E R  R E L AY 

CSG AUX I L IARY 
SWI TCH 

POLAR UNIT 
:::::;;:;jjiiiiiiiiiif""" ALARM R ELAY 

(AL) 

.. � ... --SQUELCH UN I T  

CAR R I E R  START 
----- CONTACT ( los) 

R R I E R  START 
OVERCURRENT UNIT ( los) 

Fig. 1 Type KA-4 Relay Without Case. (Front View) 
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TY P E  KA-4 CARRI E R AU XILI ARY RELAY 
--------------------I . L_._4_1 -_92

_3 _.4E 

CURREIIT 
TEST JACk-

CHASSIS OPERATED __ 
SHORTIIIG SWITCH 

OVERCURREMT 
U N I T  

AUXILARY 
SWITCHES 

2000-�8 V . D . C .  
6000-125 V . D . C .  
60000-250 Y . D . C .  

OD-118 Y . D . C .  

����g����o "v�o�c:--

REU.Y-TYPE KA·� CURlER AUX I L IARY FOR lR CARR I E R  
I ll  TYPE F T - 3 2  CASE 
INTERNAL SCHEMATIC �--�--

UPPER 

-- POUR UN I T  
(ALAR� RELAY) 

LOWER 

POLAR UN I T  
( RECEIVER RELAY) 

r.O IM SEll I E S  
' F O R  2 5 0  V . O.C.  

13200-�8 Y . D . C .  
50000-125 v . o . c .  

11200 0-250 Y. D . C. 

20000-IJB Y . O . C .  
37500-125 v.o.c.  
190000-250 v.o.c.  

Fig. 2 I nternal Schemati c a f  the Type KA-4 Relay for KR 

carrier set. 

A transformer and current limiting reactor is 

used in conjunction with the overcurrent unit.  The 

transformer and reactor are of the saturating type 

and limit energy to the o vercurrent unit and reduce 

the burden on the op erating CT. Thi s transformer 

supplies one s et of coils on the electromagnet with 

voltage s hifted by appro ximatly 90 o from the resi­

dual current supplied directly to another set of 

coils. 

Di recti onal Aux i l i ary Units  

These are  two solenoid-type contactor switches 

designated as CSP and CSG. The plunger of the 

contactor switch has a circular conducting disc 

mounted on its lower end and as the plunger travels 
upward, the disc bridge s  three silver station ary con­

tacts. The CSP switch is energized by the operation 

o f  the s econd zone unit o f  the KD-4 di stance relay, 

and the CSG switch, by the operation of the direction­

al and overcurrent units of the ground relay. The 

contact s of the two switches are connected in paral­

lel as s hown in the internal schem ati c.  The operation 

of either of these switches connects the carrier 

control circuit to negative to stop carrier, and ener­

gizes the RRT operating coil of the receiver rel ay 

unit. 

CURRENT 
TEST JACK 

CIIASS I S  OPERATE() 
SHORTIIIG SWI TCH 

OYERCUiRUT 
UNIT ---.......____ 

AUXILIARY 
SliiTCHfS --,�---

200D-"' v.o.c. 

6000·125 v. o.c. 

10000 .. 250 v. o.c. 

00·4.8 � . o.c. 
85000-125 v. o.c. 

1SOOOD-2SO Y.D.C.  

INTERNAL SCHEMATIC 

LOWER 
- - - POLAR UNIT 

(RECEIVER R:EUY) 

tURRENT SHUNT 

13201-'8 Y.D.C. -
50000-125 'i'.D.C. 

UteOg....250 V.D.C. 

----10000-4.8 Y.D.C. 
37500-125 Y.O.C. 

atoeo-2so v.l).c. 

RED HANDLE 

TEST SWITCH 

TEitUitAL 

629A476 

Fig. 3 I nternal Sch emati c of the Type KA-4 R elay for TC 
carrier set. 

Recei ver Un i t  

The polarized relay consists o f  an armature and 

contacts mounted on a leaf spring support ed sym­

metrically within a magnet frame. The armature ride s  

in t h e  front air gap of t h e  frame with t h e  contacts 

proj ecting outside. The pol e s  of a p ermanent magn et 

cl amp directly to each side o f  the fram e. Two ad­

justabl e shunts are located acro ss the rear air gap s .  

T hese change t h e  reluctance of  the magnetic p ath as 

shown in Fig. 5 so as to force some of  the flux thru 
the moving arm ature which is fastened to the frame 

mi dway b etween the two rear air gap s. Flux in the 
armature polarizes it and creates a magnetic bias , 

causin g it to move towards either the left or ri ght, 
depending upon the adj ustment. 

Two stationary contact screws are mounted to 

the left ( front view) of the moving contact ass embly 

and adj usted for normally open contacts .  These con­

tacts are d esignated, RRP and RRG , and are connect­

ed in the phase and ground trip circuit resp ectiv ely. 

These cont act s are operated by two conc entric coil s ,  

RRT and RRH, which are placed around t h e  armature 

and within the m agnetic fram e.  RRT is the op erating 
coil and receives its en ergy from the local battery 
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TY P E  KA-4 CAR RI ER AUXI L IARY R ELAY ----------------------------------------

TYPICAL TIME CURVE OF THE CARRIER-START OVERCURRENT UNIT 

OF THE TYPE KA- 4 RELAY 
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MULTIPLES OF PICK UP CURRENT 

OF CARRIER-START OVERCURRENT UNIT 

Fig. 4 Typ i c al Time Characteristi cs o f  carrier start o ver­

current unit of the type KA-4 Relay. 

when either CSP or CSG is closed. RRH is the hold­

ing coil and receives its energy from the carrier 

transmitted either from the local transmitter or the 

one at the end o f  the line s ection. These two 
coils are connected to oppo s e  each other with the 
operating coil, RRT operatin g  to clo s e  the RRP and 

RRG contacts and trip ; and the holding coil, RRH to 

hold the RRP and RRG contacts open and blo ck trip­

ping. The restraining torque of the RRH coil is  suf­

ficient to overcome the op erating torque of the RRT 

coil. Consequently, RRP and RRG contact s cannot 
clo se as long as RRH is energized. 

Alarm Un it  

T h e  alarm el em ent i s  similar in  construction to 

the receiver elem ent except that it is energized by a 

singl e coil and operates a single set of contact s.  

The coil is en ergiz ed by the recei ved carrier to clos e  

the contacts and give a n  al arm. This elem ent has a 

higher-pick-up than that of the receiver el ement in 

order to obtain a direct c heck on the se nsitivity of 

the carri er trans mitter-receiver. The failure of the 

alarm relay to pick-up w hen carrier is started in­

dicates insufficient o utput from the transmitter re­

ceivers . 

4 

Squel ch  Unit  

The function of the  s quelch unit i s  to  hold o ff 

the carrier for a p eriod of 1 5 0  milliseconds after 

the Breaker "a" contact opens.  This is to insure 
that all other terminal s  of the line are tripped before 

allowing carri er to be transmitted for any functions.  

The squelch unit i s  a tel ep hon e  typ e unit of 
slow rel eas e type. 

In these relays,  an el ectro magnet attracts a 

right angle iron brack et which in turn op erates one 

normally open contact. The slow rel eas e  i s  ob­

tained by a copp er slug lo cated at the end opposite 

from the armature . When the coil becomes d e-en er­

gized, the change in flux thro ugh the slug re sults 

in an electromotive forc e and associated current in 

it. Thi s current produces a flux which aids the m ain 

flux and delays the release o f  the armature when the 

coil is energized, the op eration of the rel ay is not 

appreciably delayed because th e armature is op erated 

by flux not linking the slug. 

Operati on I nd i cator 

The operation indicator gives a visual indica­
tion of a carrier tripping operation for p hase faults 

by the distance relay through the RRP contacts .  
For  a ground fault carrier rel aying operation,  the  

indicating contactor switch ( ICS) lo cated in the 
ground relay will drop a target . 

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

The characteri stics of the various elements o f  

the  r el ay s  are as foll o w s :  

F o r  U s e  W i th K R - S e t  

CSP o r  CSG Coil 

* CSP & CSG Tapp ed Resi stor 

carrier Resistor 

RRT Op erating Coil 

RRT Coil Resi stor 

RRH Holding Coil 

AL Al arm Coil 

Op eration Indicator ( 1  amp . )  

Squ el c h  Unit Coil 

Squel c h  Unit Adj . Resi stor 

4 8 V  

A v g .  
O h m s  

2 7  

200 

2000 

1 1 0 0  

1320  

1 700 

500 

0 . 1 

3 30 0  

1 2 5 2 5 0  
A v g .  A v g .  

O h m s  O h m s  

2 7  

600  

3 750 

1 100 

5000 

1700 

500 

0 . 1 

3 30 0  

8 5 0 0  

435 

6000 

1 9 000 

1 100 

1 1 200 

1 7 0 0  

5 0 0  

0 . 1 

3300 

1 5000 
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TY P E  KA-4 CA RRI E R  AUXI LIA RY R E LAY I . L. 41 -92 3 . 4 E  
-----------------------------------------------

1----i t:;::::=:::::jf-l-1�- ARMATuRE l_N S - _) 

6ALANCtO A I �  wAPS 

POLAR uN I T  P ERMANENT MAuHET F LUX PATH S 

SHUNT 

UHSALAHCEO A I R  �APS 

ADD I T I ONAL 
FLUX PATh 

183A062 

Fig. 5 Polar Unit P ermanent M agnet Flux P aths. 

F o r  U s e W i th T C - S e t  

CSP or  CSG Coil 27 27 43 5  

CSP & CSG Tapped Resistor 200 600 6000 

Carrier Resistor 1 000 3 750 

RRT Op erating Coil 1 1 00 1 1 00 1 100 

RRT Coil Resistor 1 3 20 5000 1 1 200 

RRH Holding Coil 20 20 20 

AL-Alarm Coil 4 4 4 

Op eration Indicator ( 1  amp . )  0 . 1 0 . 1 0 . 1 

Squ elch Unit Coil 3300 3300 3300 

Squelch Unit Adj . Resistor 8500 1 5000 

The pick-up and op erating values of these units 

are given under " Adjustments and M aintenanc e " .  

The time characteristic o f  the o vercurrent unit 

is shown in Fig.  4 .  

The pick-up value of t h e  over-current unit can 

be changed from the factory adj u sted v alu e of 0 . 5  

amp eres t o  any value u p  t o  1 amp . b y  increasing 

spring restraint. 

S E T T I N G S 

There are no settings to be m ade. 

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

The relays should b e  mounted on switchboard 
p an el s  or  their equivalent in a location free from dirt, 
moisture, exc essive vibration ,  and heat. Mount the 

relay vertically by m e an s  of the four mounting holes 

on the flange for s emi-flush mounting or by m e ans of 

the rear mounting stud or studs for proj ection mount­

ing. Either a mounting stud or the mounting screws 

may b e  utilized for grounding the relay. The ele ctrical 

connections may be m ade directly to the terminal s  by 

m e an s  of screw s for steel panel mounting or to the 

te rminal studs furni shed with the rel ay for thick 

p an el mo unting. The terminal studs m ay be e asily 

removed or in serted by locking two nuts on the stud 

and then turning the proper nut with a wrench. 

The carrier relaying schematic ( supplie d  with 

the carri er order) should be consulted for detail s o f  

t h e  external connections of the se relay s.  
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TYP E  KA-4 CARRI E R  AU XIL IARY R E LAY _____________________ _ 

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

The proper adju stments to insure correct op era­

tion of thi s relay have been made at the factory, 

Upon rec eipt of the relay ,  no customer adju stments, 

other than tho se covered under "SETTINGS" , should 

be required. 

Ac ceptance Check 

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

Overcurrent Un it  

P a s s  0 . 5  amperes of alternated current through 

relay termi nals the contact should pick-up within 

. 4 7 5  and . 5 25 amp . 

Di rectional Auxi l i ary Un its (CSP and CSG). 

E ach c ontactor s witch has a section of a tapped 
resistor in series with it, and will pick up po sitively 

when rated control voltage is applied acro s s  the coil 
and its section of the re sistor. 

These units should o p erate at 24 volts for the 

4 8-volt relay, 60 volts fo r the 1 25-volt relay, and 

1 20 volts for 250-volt relay. These units have an 

int ermittent rating, and should not be energized for 

more than a few s econds . 

Operation I nd i cator (01 ) 

With the polar unit contacts cl osed, apply dir ect 
current to the o p eration indicator relay terminals .  
The op eration indicator should pi ck-up and drop the 
indicator target between 1 ampere and 1 .  2 amp eres 
d-e . 

Squel ch Un it  ( SQ) 

Apply rated D . C .  voltag e to relay terminals that 

will energize the squelch unit and note contact opera­

tion.  

Block i n g  Zener Diode 

Apply rated D . C. voltage in seri es with 1 0 , 000 

ohms resistors acro ss termi nal s  8 and 9 with po si­

ti ve on 9 ,  the current leak age flow should not exc eed 
. 25 rn a. Reverse polarity o f  the applied voltage; 

the current flow should be equal to the applied 

voltage divided by the seri es resistance. 

6 

FO R RELAYS TO B E  USED WI TH 
TC-TYP E CAR RI E R  

Po lar Un i t  ( Recei ver Rel ay) 

Connect a j ump er between the middl e and l eft 

hand contact connection o f  the CSG or CSP switch. 

The CSG switch is lo cated on the left-hand pedestal 

and CSP i s  located on the right-hand pedestal on the 

relay ( front view).  Apply rated voltage acro ss the 

RRT coil and the RRT coil resistor ,  o bserving polar­

ity as shown in the internal schematic. The armature 

should move to the l eft . 

To the holding coil ( RRH) relay terminal s ,  apply 

direct current o bserving correct polarity. Increase 
the current until the armature mo ves to the right . 

The armature should move to the right at approx­

imately 60 rn a. Now reduc e the current and the 

armature shoul d move to the left at appro xim ately 

40 rna. 

Al arm Un i t  (AL) 

Conn ect direct current to the alarm unit relay 

terminals .  Increase the current until the contacts 

pick -up. The contacts should pick up at appro ximate­

ly 80 rna. Now reduce the current and the contacts 

should open at 40 to 60 rn a .  

FO R R EL AYS TO B E  USED WITH 
TYP E  KR CARRI ERS 

Polar Unit ( Receiver Rel ay) 

Connect a jump er between the middle and l eft 

hand contact connection of the CSG or CSP switch. 

The CSG switch is  located on the left-hand pede stal 

and CSP is located on the right-hand pedestal o n  th e 
relay ( front vi ew). Apply rated voltag e acro ss the 
RRT coil and the RRT coil resi stor,  observing polar­

ity as shown in the i nt ernal schematic.  The armature 

should move to the left .  

To the holding coil ( RRH) relay t ermin als ,  apply 

direct current ob serving correct polarity. Increas e  

the current until t h e  armature moves t o  t h e  right. T h e  

armature should mo ve t o  t h e  right a t  approximat ely 

6 rna. Now redu ce the current and the armature 

should move to the left at appro ximately 4 rna.  

Al arm Un i t  (AL ) 

Connect direct current to the alarm unit relay 
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TYP E  KA-4 CAR RI E R  AUXI L I ARY R ELAY ____________________ L L_._4_1 -_92_3 ·_4E 

terminals .  Increase the current until the contacts 

pick up . The contacts should pick up at approxi­
mately 8 rn a. Now reduce the current and the con­

tacts should open at 4 to 6 rna. 

ROU TI N E  MAINTENANC E  

All relays should be insp ected periodically and 

the operation should be check ed at least once every 

year or at such other tim e intervals as m ay be dic­

tated by experience to be suitable to the particular 

application. 

All contacts should be p eriodically cl ean ed. A 

contact burni sher S# 18 2A836HO 1 i s  recommendec! fo r 

this purpo se. The use o f  abrasive m aterial fo r 

cleaning contacts is not recommended, becau se o f  

the danger of embedding small parti cl es i n  the fac e 
of the soft silver and thus impairing the contact. 

CAL I BRATION 

use the follo wing procedure fo r calibrating the 

relay if the relay has been taken apart for repairs or 

the adju stm ents have been disturbed. This p ro cedure 

should not be used unless it is  apparent that the 

relay is  not in  proper working o rder. (See " Accept­
ance Check " ) .  

Overcurrent Un i t  

The upper bearing screw should b e  screwed 

down until there i s  approxim ately 1/64" cl e arance 

between it and the top o f  the shaft bearing. Securely 

lock in po sition with the lock nut.  The lower be ar­

ing position is fixed and cannot be adjusted. 

With the moving contact i n  the normally clo sed 
po sition,  i. e. , a g ainst the right side o f  the bri dge, 

screw in the stationary contact until both contacts 
just cle se. Then screw in the station ary contact 

app roximately one-quarter turn farther to provide the 
correct amount of follo w. 

The clamp holding the stationary contact housing 

need not be loos ened for the adj ustm ent since the 

clamp utilizes a spring-typ e action in holding the 

stationary contact in  p o sition.  

P ass 0. 5 amp . o f  a. c. through relay t erminals. 

The sensitivity adjustm ent is m ade by varying 

the tension of the spiral spring attached to th e mov­

ing elem ent assembly. The spring is adjusted by 

placin g a screwdriver or similar tool into one of the 
notches located on the periphery of the spring adju st­

er and rotating it.  The spring adju ster is lo cated 
on the underside of the bridge and is held in place 

by a sp ring typ e clamp that does not have to be 

loosened prior to m aking the neces sary adjustments. 

Adjust the spring until the contact j u st open. 
In a similar m anner the pick-up value can be adju st­

ed for any value between . 5 - 1 . 0  amp . 

Di rectional Auxi l i ary Units (CSP and CSG) 

The two contactor swit che s,  CSP and CSG, have 

adjustabl e plunger travel . Adjust the station ary core 

and the mo ving core of 1/64" when the switch is  

picked up.  This can b e  done by turning the relay 

upside-down and screwing up the core screw of the 

switch until the contacts j ust separate.  Then back 

off the core screw approxim ately one turn and lock 

in place.  This prevents the moving core from strik­

ing and sticking to the stationary core b ecause o f  

residual m agneti sm . Adjust the contact clearance 

for appro ximately 1/3 2 ' ' by means of the two small 
nuts on either side o f  th e Micarta di sc.  

E ach contactor switch has a s ection o f  a tapped 

resistor in  series with it, and will pick up po sitively 

when rated trip circuit voltage is applied acro ss the 

coil and its section of the resistor. 

The units should op erate at 24 volts fo r the 48-

volt relay, 60 volts fo r the 1 25-volt relay and 1 20 

volts for 250-volt relay.  These units h ave an inter­
mittent rating, and should not be energized for more 

than a few s econds. 

Squel ch Un i t  

Check operation with timer. Adjust series 

resistor to measure app roximately 5000 o hm s  for 

1 25 v . d. c .  relays and for 1 30 00 ohms for 250 v . d . c. 

relay. With armature closed adjust the residual air 
gap to be . 00 2 "  - . 003 " .  Contact g ap should m eas­

ure from . 0 20" to . 0 3 5 " .  Check for dropout tim e  

between . 1 40-. 1 6 0  seconds. If neces sary dropout 

time can be adjusted by changing the residual air 

gap.  After final adjustm ent the. gap should be at 

least . 00 2 " .  The pick up tim e  should be below 

16 milliseconds at -20% rated D . C .  voltage. If 

neces sary readjust series resistor. 

Operation Ind i cator 

The op eration indi c ator should pick up and drop 
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TY P E  KA-4 CAR RI E R  AU XIL IARY R ELAY----------------------

the indicator target when the current is between 1 and 

1 .  2 amperes d-e. 

Mak e  sure that the target drops freely when the 

unit op erates. 

Z EN E R  DIODE T EST 

Forward Characteri sti cs  

P as s  200 milliamp eres of d . c. current through 

terminals 8 and 9 with po sitive on terminal 8. 

M easure voltage drop acro s s  terminals 8 and 9. The 

voltage drop should not exceed 3 . 5  volts.  

Reverse Characteri sti cs - Breakdown Voltage 

The breakdown voltage is determined by in­

creasing voltage acro s s  terminal s  8 and 9 with 

po sitive on 9. Place 1 0 , 000 ohm resistor in series 

with amp. m eter. Increase voltage until current 

reads . 25 milli amp ere s .  Measure d.  c. voltage 

acro s s  terminals 8 and 9 .  The voltage should be 

between 1 6 0  and 240 volts for 48 and 1 25 v . d . c .  
rated rel ays; and 3 20 t o  4 8 0  volts for 2 5 0  v .d .c .  

rated r elays.  Do not  exceed 3 .  0 rna. current in  - -
the circuit . 

FOR R ELAY TO BE USED WI TH 
TC-TY P E  CARRI E R  

Polar  Recei ver Un it  

Back o ff contact screws s o  that they d o  not 

make contact. Screw m agneti c  shunts i nto the all­
out po sition ( 5 or 6 screw threads showing. ) Th e 
armature should remain against whichever side it i s  

pushed with this adj u stment. 

Adj u st the stationary contacts fo r a contact gap 

of approximately . 0 20 " .  This perhaps can b e st be 

done by ins erting a . 0 1 0 "  steel thickness gage be­

tween the l arge riv et head o n  the moving armature 

and the right hand pole face (a . 0 1 0 "  travel o f  

the rivet head i s  equal t o  . 0 20" travel o f  the 

moving contacts) .  Using an indicating light in e ach 

contact circuit, adjust the upper and lower stationary 

contacts to tou ch the moving contact at the s am e  

time.  With t h e  feeler gauge removed t h e  contact 

gap is . 0 2 0 "  and the moving contacts clo s e  simult­

an eously. 

Connect a jump er between the mi ddle and left 

hand contact connection o f  the CSG or CSP switch. 

The CSG switch is located on the left-hand pedestal 

8 

and CSP is located on the right hand pedestal of the 

relay ( front view). Apply rated voltage acros s  the 

RRT coil and the RRT coil re sistor observing polar­
ity as shown in the internal schematic diagram. Th e 

armature should move to the left. 

To the holding coil, RRH , apply 1 00 to 200 

milli amp eres d . c. current observing correct polarity. 

The armature should now move to the right. De-ener­

giz e  both coils and see that the armature stays up 

against the right hand side. 

Run both shunt s crews all the way in, and then 

back out th e l eft hand shunt s crew approxim ately 6 

turn s. B ack out the right hand shunt screw approxi­

m ately 9 turns. 

Re-energize the op erating coil with rated voltage 

and the holding coil with 4 0  milli amp eres d. c. Adj u st 

the right hand s hunt s crew until the armature 

moves to the left. If the armature moves to the l eft, 

at a value of holding coil current greater than 4 0 

milliamperes, the right hand shunt screw should be 

turned out to lower this value to the correct 4 0  milli­

amp ere point. 

Increase the holding coil current to 60 milli­

amp eres and adjust th e l eft hand shunt screw until 

the armature res ets ,  or moves to the right. If the 

armature resets at a value of current l ess than 60 

milli amp eres, the l eft hand shunt s crew should be 

turned out .  This will increase the reset  value o f  the 

armature and provide fo r the correct 60 milliamp ere 
reset value. 

Minor adj u stments of both shunt screw must be 

m ade several tim es until the desired operating points 

are obtained, since the adju stments of one shunt 
screw affect the adjustment on the other shunt screw. 

Polar  Al arm Un it  

The contacts should clo s e  with 8 0  milliamp eres 

d-e ± 5% applied to the alarm coil. Adjust the con­

tact screws to obtain an . 050" contact gap su ch 

that the armature motion between the left and right 

hand contacts is in the central p art of the air gap 

between the pole faces.  Tighten the contact locking 

nuts. Approximate adjustments of the two m agnetic 

shunt screws are as follows:  

Turn both shunt screws all the way in.  Then 

back out both shunt screws approximately seven 
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turns.  Apply 80 milliamp eres d . c .  to the coil obs erv­

ing correct polarity, and then screw in the left hand 
shunt screw until the armature moves to the right at 
a value of current less than 8 0  milliamp eres, screw 

the left hand shunt out until the armature moves to 

the right at 80 milliamp eres. Check the dropout point 

by reducing the d. c.  current. The armature should 

move to the l eft between the limits of 40 and 60 milli­

amperes. If it fails to do so, adjust the right hand 

shunt screw until it  does. It will then be neces sary 

to recheck the pickup and dropout points again and 

mak e any minor adjustm ents to the shunt screws that 

may be necessary until correct calibration is obtai ned. 

In general ,  screwing i n  the left hand shunt screw 

reduces the pickup current of the relay. Screwi ng i n  

the right hand shunt screw i ncreases t h e  dropout cur­

rent. Thi s will in turn cause a change in the pi ckup 

current, making n eces sary several slight readjust­

ments of both shunt screws to o btain the desired 

calibration. The armature as finally calibrated 

should pickup and dropout with a snappy action. 

FOR R E LAYS TO BE USE D  WITH 
K R-TY P E  CARRI E R  

Polar  Receiver Un it  

Calibrate a s  outlined above except apply 1 5  rn a. 
d-e current for polarity check. The pickup value 

should be 4 milliamp eres d. c. ( armature moves to 

left) instead of 40 rna. The reset calibration ( arm a­

tures moves to the right) should be do ne at 6 milli­

amp eres instead of 60 rna. 

Al arm Un i t  

Calibrate a s  outlined abo ve. Except check 

pick-up at 8 milli amp eres ± 5% instead of 8 0  rna. 
Dropout should be between 4 and 6 rna. instead o f  
40 and 60 rna. 

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

Rep air work can be done most sati sfactorily at 

the factory. However, interchangeable p arts can be 
furni shed to the customers who are equipped for 

doing repair  work. When o rdering part s, always give 

the compl ete nameplate data. 

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

Current Burden at 60 Cycl es.  

CURRENT VOLT-
AMP ERES AMPERES 

0 . 5  2 . 2  

5 4 3  1------
20 394 

40 1 240 

60 2 7 60 

t Current lagging voltage 
t t Current leading voltage 

Rati ng of Overcurrent Unit 

Continuous rating 5 amp eres. 
rating 100 amp s. 

POWER 
FACTOR 
ANGL E 

3 3 °  t 
7 0 °  t 
4 9 °  t t 
39 . 2 o t t  
3 2 . 5 °  t t 

One s econd 
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* Fig. 6. O utline and Drilling P lan for Type KA-4 R elay in Type F T-32 C a s e. 
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I N STAL LATI O N  
Westinghouse I . L .  4 1 -923 .4E 

• OPERAT I O N  • MAI N T E NAN CE 

INSTRUCT IONS 
TYPE KA-4 CARRIER AUXILIARY RELAY 

C A U T I O N  B efore putting relays into s ervice ,  remove 
all blocking which may have been ins erted for the 

purpose of s ecuring the parts during shipment,  m ak e  

sure that all moving parts op erate fre ely, inspect the 
contacts to see that they are clean and clos e  p rop er­

ly, and op erat e the relay to check the settings and 

electrical connections.  

A P P L I C A T I O N  

The typ e KA-4 relay is an auxiliary relay used 

in the distanc e  c arrier r el ayin g  s cheme to block o r  

prevent instantan eous tripping for faults external to 

the line section to which it is applied, and to p ermit 

instantaneous simultaneous tripping for internal 

faults. The r el ay i s  arranged to respond to indica­

tions of fault power and dir ection provided by the 

p hase and ground relays, thereby controlling the 

transmis sion o f  the carrier signal 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 Typ e KA-4 relay consi sts o f  directional 

auxiliary units ,  receiver and alarm units , p has e 

fault carrier op eration indicator and carrier s quelch 

relay. In addition, the typ e KA-4 relay contains a 

high speed o vercurrent unit used to start carrier 
tran smis sion for ground faults .  The construction and 
operation of the relay units are des cribed below. 

Complete details o f  the operation o f  this relay i n  the 

distance carrier relaying s cheme i s  described in 

I. L .  4 1-9 1 1 . 

Overcurrent Un i t  

The overcurrent unit i s  a product induction cyl­

inder type unit. The time p hase relationship o f  the 

two air gap fluxes necessary for the development of 

torque i s  achieved by m eans o f  a capacitor c onnected 

in series with one pair of pole windings. 

Mechanically, the o vercurrent unit i s  composed 

of three basic components :  a die- cast aluminum fram e 

and el ectromagnet, a moving element assembly,  and 

a molded bridge. 

SU PERSEDES I . L. 4 1 -923 .40 
*Denotes changes from superseded 1ssue . 

The frame s erves as the mounting structure for 

the m agnetic core . The m agnetic core which houses 

the lower pin bearing i s  s ecured to the frame by a 

spring and snap ring. The bearing can b e  r eplaced, 

if necessary, without having to remove the magnetic 

core from the frame .  

T h e  electromagnet h a s  two p airs of coil s .  The 

coils o f  each p air are mounted diametrically opposite 

one another. In additiun,  there are two locatin g  pins. 

The locatin g  pins are used to accurately position the 

lower pin bearing,  which i s  mount ed on the frame,  

with r e spect to the upper pin bearing, which i s  

threaded into t h e  bridge. T h e  el ectrom agnet i s  

perman ently secured t o  t h e  frame and cannot be 

s eparated from the frame .  

T h e  moving el ement as sembly consi sts of a 
spiral sp ring ,  contact carrying member, and an 

aluminum cylinder as sembled to a molded hub which 

holds the shaft .  The s haft has removable top and 

bottom j ew el bearings.  The shaft rides between the 

bottom pin bearing and the upp er pin bearing with the 

cylinder rotating in an air gap formed by the elec­
tromagnet and the magnetic core. 

The bridge is s ecured to the electromagnet and 

frame by two mounting s crews. In additio n  to holding 
the upper pin bearing, the bridge is used for mounting 

the adj ustable stationary contact housing. The 

stationary contact housing i s  held in p osition by a 
spring typ e clamp . The spring adjuster is located on 

the underside o f  the bridge and i s  attached to the 

moving contact arm by a spiral spring. The s pring 

adjuster i s  also held in place by a spring typ e clamp. 

With the contacts clo s ed, the el ectrical connec­

tion i s  m ade through the stationary contact housing 

clamp, to the moving contact, through the spiral 

spring out to the spring adj uster clamp. 

When the current in the o vercurrent unit exc eeds 

the pick- up value the contacts op en,  allowing p o si­

tive p otential to be app lied to the carrier transmitter. 
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TYPE KA-4 CARRI E R  AU X I L I ARY RE LAY 
_

__________________
___ _ 

CARRI E R  P HASE FAUL T ---.;;---..:.;;:: 
OP E RATION INDICATOR {01) 

POLAR UNIT 
RECEIVER R ELAY 

CSG AUX I L I ARY 
SWI TCH 

,� 

POLAR UNIT  
ARM R ELAY 

{AL) 

... .,.to---SQUELCH UNIT 

CAR R I E R  START 
=-----

CONTACT { los) 

R R I E R  START 
OYERCURRENT UNIT { los) 

Fig. 1 Type KA-4 R elay Without Case. (Front View) 
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TY P E  KA-4 CAR RI E R AU XILI ARY RE LAY 
--

-------------------
1

.-L_. 4_1_-9_23_.4_E 

CURREU 
TI!ST JACK-

CHASSIS OPERATED _ _  
SHORTIIIG SWITCH 

OVERCURRENT 
UNIT 

2000•118 v . o . c. 
600o-t2s v . o . c .-----

60000-2SO Y.ll.C. 

OPERATI ON I ND I CA TOR 

00-118 v. o.c. 
85000-125 v . o . c . ---
150000-250 v.o.c. 

II:HAY-TYPE KA-� CARRIER AllliLURY FOR KR CARR IER 

Ill  TYPE FT-32 CASE 
INTERNAL SCHEMATIC 

FRONT VIEW 

UPPER 

-- POLAR UN I T  
(ALARM RELAY) 
LO.-ER 

POLAR UN I T  {RECE I VER RELAY ) 

TWO Ill SERIES 
FOR 250 V . D . C .  

13200-118 v . o . c .  
50000-125 v . o . c .  
11200 0-250 v . o . c. 

20000-118 v . o . c .  
37500-125 v . o . c .  
190000-250 v . o . c .  

629A389 

Fig. 2 Internal Sch emati c of the Type KA-4 Relay for KR 

carrier set. 

A transformer and current limiting reactor i s  
used in conj unction with the o vercurrent unit. The 

transformer and reacto r are of the saturating type 

and limit energy to the o vercurrent unit and reduce 

the burden on the operating CT. This transformer 

supplies one set of coils on the electromagnet with 

voltage shifted by app roximatly 90 a from the resi­

dual current supplied directly to another set of 

coils. 

D irectional Aux i l i ary Un its  

These are two sol enoid-typ e contactor switches 
design ated as CSP and CSG. The plunger o f  the 
contactor switch has a circular conducting disc 
mounted on its lower end and as the plunger travels 

upward, the disc bridges three silver station ary con­

tacts. The CSP switch is energized by the operation 

of the second zone unit of the KD-4 distance relay, 

and the CSG switch, by the op eration of the direction­

al and overcurrent units of the ground relay. The 

contacts of the two switches are connected in paral­

l el as shown in the internal schematic. The operation 

of either of these switches con nects the carrier 

control circuit to negative to stop carrier, and en er­

gizes the RRT op erating coil of the receiver relay 

unit. 

tURREll 
TEST JACK 

OYEfi:CURiiEIIT 
UMIT -�----=--.::._-

AUXILIARY 
SWITCHES _,...::.;:::;_-----

2ooo-..a V.D.C. 
600Dwt25 V.O.Co 

i000Dw2SO Y.D.C. 

0Qw�8 UJ.C. 
8500Qw125 V. OoCo 

15000Q-250 V.D.C. 

INTERNAL SCHEMATIC 

LOWEll 
_ - - POLAR UMIT 

(RECEIVER RELAY) 

£URRENT SIIUNT 

13201-ltS Y.D.C. 

SOOOD-125 V.D. C. 

tt!GOg.4SO v.�.c. 

Fig. 3 I nternal Sch emati c of the Type KA-4 R elay for TC 
carrier set. 

Recei ver Un i t  

The polarized relay consi sts o f  an armature and 

contacts mounted on a leaf spring supported sym­

metri cally within a magnet frame. The armature rides 

in the front air gap o f  the frame with the contacts 

proj ecting o utside. The poles of a p ermanent magnet 
clamp directly to each side o f  the fram e. Two ad­

justable shunt s are located across the rear air gaps.  
These change t h e  reluctance of t h e  magnetic p ath as 
shown in Fig. 5 so as to force some of the flux thru 
the moving armature which i s  fastened to the frame 

mi dway between the two rear air gaps.  Flux in the 

armature polarizes it and creates a magnetic bi as, 

causing it to move towards either the left o r  right, 
depending upon the adj ustment. 

Two statio nary contact screws are mounted to 
the left ( front view) of the moving contact assembly 

and adjusted for normally open contacts. These con­

tacts are designated, RRP and RRG , and are connect­

ed in the phase and ground trip circuit respectively. 

These contacts are op erated by two concentric coils, 

RRT and RRH, which are placed around the armature 

and withi n the m agnetic fram e .  RRT is the op erating 

coil and receives its en ergy from the local battery 
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TY P E  KA-4 CAR RI E R AUXI L IARY R ELAY ------------------------------------

TYPICAL TIME CURVE OF THE CARRIER -START OVERCURRENT UNIT 

OF THE TYPE KA- 4 REL AY 

20 

IJ) 18  c 
z 
0 
0 16 "' 
IJ) 
:J 
..J 1 4  i 
� 
"' 1 2  2 0:: 
"' 10 
z 
z � 8 
9 
.... 
0 6 � � 

4 u 

2 

0 
0 2 4 6 8 10 12 14 16 18 20 

MULTIPLES OF PICKUP CURRENT 

OF CARRIER-START OVERCURRENT UNIT 

Fig. 4 Typ i cal Time Characteri stics of carrier start over­
current unit of the type K A -4 R el ay. 

when either CSP or CSG is closed. RRH is the hold­

ing coil and receives its energy from the carrier 

transmitted either from the local transmitter or the 

one at the end o f  the line section. These two 
coils are connected to oppo s e  each other with the 
operatin g  coil, RRT op eratin g  to close the RRP and 

RRG contacts and trip; and the holding coil , RRH to 

hold the RRP and RRG contacts open and block trip­

ping. The restraining torque of the RRH coil is  suf­
ficient to overcome the operating torqu e of the RRT 

coil. Consequently, RRP and RRG contacts cannot 

clo se as long as RRH is energized. 

Al arm Un i t  

T h e  alarm elem ent is  similar in construction to 

the receiver elem ent except that it is  energized by a 

single coil and operates a single set of contacts. 

The coil is energiz ed by the recei ved carrier to close 

the contacts and give an alarm. Thi s elem ent has a 

higher-pick-up than that of the receiver elem ent in 

order to obtain a direct c heck on the sensitivity of 

the carrier transmitter-receiver. The failure of the 

alarm relay to pick-up when carrier is started in­

dicates insufficient output from the transmitter re­

ceivers . 

4 

Sque lch  Un i t  

The function o f  the squelch unit is  t o  hold o ff 

the carrier for a p eriod of 1 50 milliseconds after 

the Breaker "a" contact opens. This is  to insure 

that all other terminal s  of the line are tripped before 
allowing carrier to be transmitted for any functions.  

The squelch unit is a tel ep hone type unit of 

slow release typ e. 

In these relays, an el ectro magnet attracts a 

right angle iron bracket which in turn op erates one 
normally open contact. The slow release is  ob­

tained by a copper slug located at the end opposite 
from the armature.  When the coil becomes de-ener­

gized, the change in flux through the slug re sults 

in an electromotive forc e and associ ated current in 

it. Thi s current produces a flux which aids the m ain 

flux and delays the release o f  the armature when the 

coil is energized, the op eration of the relay is  not 

appreciably delayed because the armature is  op erated 

by flux not linking the slug. 

Operati on Ind i cator 

The operation i ndicator gives a visual indica­
tion of a carri er tripping operation for p hase faults 

by the distance relay through the RRP contacts .  
F o r  a ground fault carrier relaying operation,  the 

indicating contactor switch (ICS) lo cated in the 
ground relay will drop a target. 

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

The characteristics o f  the various elements of  
the relays are as follows : 

F o r  U s e  W i t h  K R - S e t  

CSP or CSG Coil 

* CSP & CSG Tapped Resistor 

Carrier Resistor 

RRT Operating Coil 

RRT Coil Resisto r  

RRH Holding Coil 

AL Alarm Coil 

Operation Indicator ( 1  amp . )  

Squel ch Unit Coil 

Squ elch Unit Adj . Resistor 

4 8 V  1 2 5 2 5 0  
A v g .  A v g .  A v g .  

O h m s  O h m s  O h m s  

27 

200 

2000 

1 1 0 0  

1 3 20 

1 700 

500 

0 . 1  

3 30 0  

2 7  

600 

3 750 

1 100 

5000 

1 7 0 0  

500 

0 . 1 

3300 

8500 

435 

6000 

1 9000 

1 1 00 

1 1 200 

1 7 00 

500 

0 . 1 

3300 

1 5 000 
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TY P E  KA-4 CA RRI E R  AUXI LI ARY R E LAY I . L. 41 -92 3 . 4 E  
-------------------------------------------------------

h 
-

1-----1 t:;::=:::::j��- ARMATuRE l_N S - � 

---- MOV I h \3 CONTACT 

6ALANC tD A I �  JAPS 

POLAR �M I T  PERMAN ENT MAGNET F LUX PATHS 

SHUNT 

�NaALAHCEO A I R  QAPS 

ADO I T I ONAL 
FLUX PATh 

183A062 

Fig. 5 Polar Unit P ermanent M agnet Flux P aths. 

F o r  U s e W i th T C -S e t  

CSP o r  CSG Coil 27 27 435 

CSP & CSG Tapped Resistor 200 600 6000 

Carrier Resi stor 1000 3750 

RRT Operating Coil 1 1 00 1 1 00 1 100 

RRT Coil Resistor 1 3 20 5000 1 1 200 

RRH Holding Coil 20 20 20 

AL-Alarm Coil 4 4 4 

Operation Indicator ( 1 amp . )  0 . 1  0 . 1 0 . 1 

Squelch Unit Coil 3300 3300 3300 

Squelch Unit Adj . Resistor 8500 1 5000 

The pick-up and operating values of these units 

are given under ' ' Adjustments and Maintenance' ' .  

The time characteristic of the overcurrent unit 

is shown in Fig. 4 .  

The pick-up value of the over-current unit can 

be changed from the factory adj usted valu e of 0 . 5  

amp eres t o  any value u p  t o  1 amp . b y  increasing 

spring restraint. 

S E T T I N G S 

There are no settings to be made. 

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

The relays should b e  mounted o n  switchboard 
pan els or their equivalent in  a location free from dirt, 

moisture, excessive vibratio n ,  and heat. Mount the 

relay vertically by m ean s of the four mounting hol es 

on the flange for semi-flu sh mounting or by me ans of 

the rear mounting stud or studs for projection mount­

ing. Either a mounting stud or the mounting screws 

may be utilized for grounding the relay. The electri cal 

connections m ay be m ade directly to the terminals by 

me an s of screws for steel panel mounting or to the 

te rminal studs furni shed with the relay fo r thick 

panel mo unting. The terminal studs m ay be easily 

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

The carrier relaying schematic ( supplied with 

the carri er order) should be consulted for details of 

the external co nnections of these relays. 
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TYP E  KA-4 CARRI E R  AU XI L IARY R ELAY ______________________ _ 

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

The proper adj ustments to insure correct opera­

tion of thi s relay have been made at the factory, 

Upon receipt of the relay ,  no customer adj u stments, 

other than those covered under ' 'SETTINGS' ' ,  should 
be required. 

Ac ceptance Check 

The following check is  recommended to insure 
that the r elay is  in  proper working o rder: 

Overcurrent U n i t  

Pass 0 . 5  amperes of alternated c urrent through 

relay terminals the contact should pick-up within 

. 475 and . 5 25 amp . 

Directional Auxi l i ary Un i ts  ( CSP and CSG). 

Each c ontactor switch has a section of a tapped 
resistor in series with it, and will pick up po sitively 

when rated control voltage is applied aero ss the coil 
and its se ction of the re sistor. 

These units should op erat e at 24 volts for the 

48-volt relay, 60 volts fo r t he 1 25-volt relay, and 

120 volts for 250-volt relay. These units h ave an 

intermittent rating ,  and should not be energized for 

more than a few s econds . 

Operation Ind i cator (01) 

With the polar unit contact s cl osed,  apply direct 

current to the operation indicato r relay termi nals.  

The op eration indicator should pick-up and drop the 
indicator target between 1 amp ere and 1 . 2  amp eres 

d-e . 

Squel ch U n i t  ( SQ) 

Apply rated D . C .  voltag e to relay terminals that 

will en ergize the squelch unit and note contact opera­

tion.  

Blocking Zener D iode 

Apply rated D . C .  voltage in seri es with 1 0 , 0 00 

ohms resistors acro ss termin als 8 and 9 with po si­

tive on 9 ,  the current leak age flow should not exceed 
. 25 rn a. Reverse pol arity of the applied voltage; 

th e current flow should be equal to the applied 

voltage divided by the s eri es resistance.  

6 

FO R RELAYS TO B E  USED WI TH 
TC-TYP E CAR RI E R  

Po lar Un i t  (Recei ver Rel ay) 

Connect a jump er between the middl e and l eft 

hand contact connection o f  the CSG o r  CSP switch. 

The CSG switch is located on the left-hand p edestal 

and CSP i s  located on the right-hand pedestal on the 

relay ( front vi ew).  App ly rated voltage acro ss the 

RRT coil and the RRT coil resistor ,  observing polar­

ity as shown in the internal schematic .  The armature 

should move to the left . 

To the holding coil ( RRH) relay terminal s ,  apply 

direct current o bserving correct polarity. In crease 
the current until the armature mo ves to the right . 

The armature should move to the right at approx­

imately 60 rn a. Now reduce the current and the 
armature should move to the left at appro xim at ely 

40 rna. 

Alarm Un i t  (AL) 

Connect direct current to the alarm unit relay 

terminals.  Increase the current until the contacts 

pick -up. The contacts should pick up at appro ximate­

ly 80 rna. Now reduce the current and the contacts 
should open at 40 to 60 rna. 

FOR R EL AYS TO BE U SED WITH 
TYPE KR CARRI ERS 

Polar U n i t  ( Rece iver Rel ay) 

Connect a j umper between the middle and l eft 
hand contact connection of the CSG o r  CSP switch. 
The CSG switch is  located on the left-hand pedestal 

and CSP is located on the right-hand pedestal o n  the 
relay ( front view).  Apply rated voltag e  across the 
RRT coil and the RRT coil resi stor ,  observing polar­

ity as shown in the internal schematic .  The armature 

should move to the left. 

To the holding coil ( RRH) relay terminals ,  apply 

direct current observing correct polarity. Increas e  

t h e  current until t h e  armature m o v e s  t o  the right. T h e  

armature should mo ve t o  t h e  right at approximat ely 

6 rna. Now redu ce the current and th e armature 

should move to the l eft at app ro ximat ely 4 rna.  

Al arm Unit  (AL ) 

Connect direct current to the alarm unit relay 
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TYP E  KA-4 CAR RI ER AU X I L I ARY R ELAY ---------------------
1 .-L_. 4_1_-92_3_·4_E 

terminals.  Increase the current until the contacts 

pi ck up. The contacts should pick up at approxi­

mately 8 rn a. Now reduce the current and the con­

tacts should open at 4 to 6 rna. 

ROU TINE MAINTENANCE 

All rel ays should be inspected perio dically and 

the operation should be check ed at least once every 

year or at such other time intervals as m ay be dic­

tated by experi ence to be suitabl e to the particular 

application. 

All contacts should be p erio dically cl eaned. A 

contact burni sher Stt 18 2A836H0 1 i s  recommended fo r 

this purpo se.  The use o f  abrasive m ateri al fo r 

cleaning contacts is not recommended, because o f  

the danger o f  embedding small parti cl es i n  t h e  face 

of the soft silver and thus imp ai ring the contact. 

CALI B RATION 

Use the following pro cedure for calibrating the 

relay if  the rel ay has been taken apart for rep airs or  

the adjustm ents have been di sturbed. This pro cedure 

should not be used unless it is apparent that the 

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

ance Check " ) .  

Overcurrent Un i t  

The upper b earing screw should b e  screwed 

down until there is app roximately 1/64" cl e arance 

between it and the top o f  the shaft bearing. Securely 

lo ck in po sition with the lock nut. Th e lower b ear­

ing position is fixed and cannot be adjusted. 

With the moving contact in the n o rmally closed 

posi tion, i . e . ,  a gainst the right side of the bri dge, 

screw in the stationary contact until both contacts 
just cl0 se.  Then screw in the station ary contact 

app roximately one-quarter turn farther to provide the 
correct amount of follo w .  

The clamp holding the stationary contact housing 

need not be loosened for the adj ustment since the 

clamp utilizes a spring-typ e action i n  holding the 

stationary contact in position.  

P ass 0.5  amp . of a .c .  through relay t erminals.  

The sensitivity adjustment is m ade by varying 

the tension o f  the spiral spring attached to the mov­

ing elem ent assembly. The spring i s  adjusted by 

placing a screwdri ver or similar tool into one of the 
notches located on the p eriphery o f  the spring adjust­

er and rotating it. The spring adj uster is located 
on the underside of the bridge an d is held in p lac e 

by a spring typ e clamp that does not have to be 

loosened prior to m aking the necessary adjustments. 

Adjust the spring until the contact j u st o p en.  
In a simil ar m anner the pi ck-up value can be adju st­

ed for any value between . 5 - 1 . 0  amp . 

Di rectional Auxi l i a ry Un i ts (CSP and CSG) 

The two contactor switches, CSP and CSG, have 

adjustable plunger travel. Adjust the statio n ary core 

and the moving core of 1/64" when the switch i s  

picked up. Thi s can be don e b y  turning the relay 

up side-do wn and screwing up the core screw of the 

switch until the contacts j ust sep arat e. Then back 

off the core screw appro ximately one turn and lock 

in place. This prevents the moving core from strik­

ing and sticking to the stationary core because of 

residual m agneti sm. Adjust the contact clearance 

fo r app ro ximately 1/ 3 2 ' ' by means of the two small 
nuts on either side of the Micarta di sc. 

E ach contactor switch has a s ection o f  a tapped 

resi stor i n  series with it, and will pick up posi tively 

when rated trip circuit voltage is applied acro ss the 

coil and its section o f  the resi stor. 

The units should op erate at 24 volts fo r the 48-

volt relay, 60 volts for the 1 25-volt relay and 1 20 

volt s for 250-volt relay.  These units have an i nter­

mittent rating, and should not be energized for more 

than a few s econds. 

Squelch Un i t  

Check operation with timer. Adjust series 

resistor to measure app roximately 5000 o hms for 

1 25 v . d. c .  relays and fo r 1 3000 ohms for 250 v . d . c .  

relay. With armature closed adj ust the residual air 
g ap to be . 00 2 " - . 003 " .  Contact g ap should meas­

ure from . 0 20" to . 0 3 5 " .  Check for dropout tim e  

b etween . 140-. 1 6 0  seconds. If neces sary dropout 

time can be adjusted by changing the residual air 

gap. After final adjustm ent the, gap should be at 

l east . 0 0 2 " .  The pick up tim e  should be below 

1 6  milli seconds at -20% rated D.C. voltage. If 

necessary readjust series resi stor. 

Operation Ind i cator 

The op eration indicator should pi ck up and drop 
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TY P E  KA-4 CAR RI E R  AUXIL IARY R ELAY----------------------

the indicator target when the current is between 1 and 

1 .  2 amperes d- e. 

Mak e  sure that the target drop s freely when the 

unit op erates. 

Z EN E R  DIODE T EST 

Forward Chara cteri sti es  

P ass 200 milli amp eres o f  d . c .  current through 

terminals 8 and 9 with positive on terminal 8 .  

Measure voltage drop acro ss terminals 8 and 9 .  The 

voltage drop should not exceed 3 . 5  volts. 

Reverse Characteri sti cs  - Breakdown Vol tage 

The breakdown voltage is determined by in­

creasing voltage acro ss terminal s  8 and 9 with 

po sitive on 9. Place 1 0 , 000 ohm resistor in  series 

with amp. meter. In crease voltage until current 

reads . 25 milli amp eres.  Measure d .c .  voltage 

acro ss termin als 8 and 9. The voltage should be 

between 1 60 and 240 volts for 48 and 1 25 v . d. c .  
rated relays; and 3 2 0  t o  480 volts for 2 5 0  v . d . c .  

rated r elays. 

the circuit.  

Do not exceed 3.0 rn a. current in 

FO R RELAY TO BE USED WI TH 
TC-TY P E  CA RRI E R  

Polar  Recei ver Un i t  

B ack o ff contact screws s o  that they d o  not 

make contact. Screw magnetic shunts i nto the all­
out position (5 or 6 screw threads showin g.)  The 

armature should remain against whichever side it  is  
pushed with this adj ustment. 

Adj u st the stationary contacts fo r a contact gap 

of approximately . 0 20 " .  This perh aps can best be 

done by inserting a . 0 1 0 "  steel thickness gage be­

tween the l arge rivet h ead on the moving armature 

and the right hand pole face (a . 0 1 0 "  travel o f  

t h e  rivet head is  equal t o  . 0 20 "  travel o f  the 

moving contacts). Using an indicatin g  light in  e ach 

contact circuit, adjust the upper and lower station ary 

contacts to touch the moving contact at the same 

time.  With the feeler gauge removed the contact 

gap is  . 0 2 0 "  and the moving contacts clo se simult­

an eously. 

Connect a jumper between the middle and left 

hand contact connection of the CSG or CSP switch. 

The CSG switch is located on the left-hand pedestal 

8 

and CSP is located on the right hand pedestal of the 

relay ( front vi ew). Apply rated voltage acro ss the 

RRT coil and the RRT coil resistor  observing polar­
ity as shown in the int ernal schematic diagram. Th e 

armature should move to the left. 

To the holding coil, RRH, apply 1 00 to 200 

milli amp eres d.c. current observing correct p olarity. 

The armature should now move to the right. D e-ener­

giz e  both coils and see that the armature stays up 

against the right hand side. 

Run both shunt screws all the w ay in, and then 

back out the left hand shunt screw approximately 6 

turns. B ack out the right hand shunt screw approxi­

m ately 9 turns. 

Re- energize the op erating coil with rated voltag e 

and the holding coil with 40 milli amp eres d. c. Adj ust 

the right hand s hunt screw until the armature 

moves to the left. If the armature moves to the l eft, 

at a value of holding coil current greater than 4 0 

milli amperes, the right h and shunt screw should be 

turned out to lower this value to the correct 4 0  milli­

ampere point. 

Increase the holding coil current to 60 milli­

amp eres and adjust the left hand shunt screw until 

the arm ature resets, or moves to the right. If the 

armature resets at a value of current l ess than 60 

milli amp eres, the l eft h and shunt screw should be 

turned out. This will increase the reset value o f  th e 

armature and provide fo r the correct 60 milliampere 
reset value. 

Minor adjustm ents of both shunt screw must be 

m ade several tim es until the desired op erating points 

are o btained, since the adju stments of one shunt 
screw affect the adj ustment on the other shunt screw. 

Polar  Al arm Un i t  

The contacts should close with 8 0  milli amp eres 

d-e ± 5% applied to the alarm coil. Adjust the con­

tact screws to obtain an . 050 ' '  contact gap such 

that the armature motion between the left and right 

hand contacts is  in the central p art of the air gap 

between the pole faces. Tighten the contact locking 

nuts. Approximate adj ustments of the two magnetic 

shunt screws are as follows:  

Turn both shunt screws all the way in.  Then 

back out both shunt screws approximately seven 
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TY P E  KA-4 CARRI E R  AU XI L I A RY R ELAY ____________________ I _. L_. 4_1_·9_2J_.4_E 

turns .  Apply 80 milliamp eres d . c . to the coil obs erv­

ing correct polarity, and then screw in the left hand 
shunt screw until the armature moves to the right at 
a value of current less than 80 milli amperes, screw 

the left hand shunt out until the armature moves to 

the right at 80 milliamp eres. Check the dropout point 

by reducing the d.  c. current. The armature should 

move to the left between the limits of 40 and 60 milli­

amperes. If it fails to do so , adjust the right hand 

shunt screw until it does. It will then be necessary 

to recheck the pickup and dropout points again and 

mak e any minor adjustments to the shunt screws that 

may be necessary until correct calibration is obtained. 

In general ,  screwing in the left hand shunt screw 

reduces the pickup current of the relay. Screwing in 

the right hand shunt screw increases the dropout cur­

rent. Thi s will in turn cause a change in the pi ckup 

current, making necessary several slight readjust­

ments of both shunt screws to o btain the desired 

calibration .  The armature as finally calibrated 

should pickup and dropout with a snappy action.  

FOR R E LAYS TO BE U SE D  WITH 
K R-TY P E  CARRI E R  

Polar  Receiver U n i t  

Calibrate as outlined above except apply 1 5  .rna. 
d-e current for polarity check. The pickup value 

should be 4 milli amperes d. c .  ( armature moves to 

left) instead of 40 rna. The reset calibration ( arma­

tures moves to the right) s hould be done at 6 milli­

amp eres instead of 60 rna. 

Al arm U n i t  

Calibrate a s  outlined abo ve. Except check 
pick-up at 8 milli amp eres ± 5% instead of 80 rna. 
Dropout should be between 4 and 6 rna. instead o f  

40 and 60 rn a .  

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

Repair work can b e  done most sati sfactorily at 

the factory. However, interchangeable p arts can be 

furni shed to the customers who are equipped for 

doing repair wo rk. When o rdering parts ,  always give 
the compl ete nameplate data. 

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

Current Burden at 60 Cycles.  

CURRENT VOLT-
AMP ERES AMPERES 

0 . 5  2 . 2  

5 4 3  

2 0  394 

40 1 240 

60 2760 

t Current lagging voltage 
t t Current leading voltage 

Rati ng of Overcurrent Unit  

Continuou s  rating 5 amp eres. 

rating 100 amps.  

POWER 
FACTOR 
ANGL E 

33 ° t 
70 ° t 
4 9 °  t t 
39 . 2 ° t t 
3 2 . 5 °  t t 

On e second 
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TYP E  K A-4 CARRI E R  AUXI L I A RY R ELAY _____________________ _ 

1 0  

' 1 1 r 1 9 1 19 -� �- 6-- 1 � -
32 1 1e . 111  

1 1�1 'Tl t 1 i I I 
. l r  

i i I I -I N 
<i> + I i I I 

�� tJ j-·-L*--�:"'i ---'!! r- 6 � __, '"\\ [; 
PiliiEL LOCATI ON '\ � 
SEMI FLUSH MTG. -
PROJECTI ON MTG. ______ j 

PAIIEL Dlti UI!tG OR CJITOUT I'IR PIN£CTIOII MTG. 

3 ii Dt A. 20 HOLES 
Olt CUT OUT 

__ 1 

57-D-7903 

* Fig. 6. O utline and D ri lling P l an for Type KA-4 R elay in Type F T-32 Case. 
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I N STA L L ATI O N  
Westinghouse I . L. 4 1 -923. 4D 

• OPE R A T I O N  • M A I N TE N A N C E  

INSTRUCT IONS 
TYPE KA-4 CARRIER AUXILIARY RELAY 

C A U T I O N  B efore putting r elays into s ervice,  remove 
all blocking w hich may have been ins erted for the 

purpose of s e curing the parts during shipment,  mak e  

sure that all moving parts op erate freely, inspect the 

contacts to see that they are clean and clos e  prop er­

ly, and op erate the relay to check the settings and 

electrical connections .  

A P P L I C A T I O N  

The typ e KA-4 relay i s  an auxiliary relay used 
in the distance c arri er relaying s cheme to block or  

prevent instantaneous tripping for faults external to 

the line s ection t o  which it is applied, and to p ermit 

inst antaneous simultaneous tripping for internal 

faults. The relay i s  arranged to respond to indi c a­

tions of fault power and direction provided by the 

p hase and ground relays,  thereby controlling the 

transmission o f  the c arrier signal 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 Typ e KA-4 relay consists of direction al 

auxiliary units,  receiver and alarm units ,  p hase 

fault carrier oper ation indicator and carrier s quelch 

relay. In addition, the typ e KA-4 relay contains a 

high speed o vercurrent unit used to start carrier 

tran smission for ground faults .  The construction and 
operation of the rel ay units are described below. 

Complete details of the operation o f  this relay i n  the 

distance carrier relaying s cheme i s  described in 
I. L .  4 1-9 1 1 .  

Overcurrent Un i t  

T h e  overcurrent unit i s  a product induction cyl­

inder typ e unit. The time p hase relationship of the 

two air g ap flux es necessary for the development of 

torque is achi eved by m eans o f  a capacitor connected 

in series with one pair of pole windings. 

Mechanically, the overcurrent unit i s  comp osed 

of three basic components :  a die- c ast aluminum frame 

and el ectromagnet, a moving element assembly, and 

a molded bridge. 

SUP ERSEDES I . L. 41 -923. 4C 
* Denotes changes from superseded i ssu e. 

The frame s erves as the mounting structure for 

the magnetic core. The m agnetic core which houses 

the lower pin bearing is s ecured to the fram e by a 

spring and snap ring. The bearin g  can b e  replac ed, 

if necessary, witho ut having to remove the m agnetic 

core from the frame. 

The electromagnet has two p airs of coils. The 

coils of each p air are mounted diametrically oppo site 

one another. In addition,  there are two l ocating pins.  

The locatin g  pins are used to accurately position the 

lower pin bearing, which i s  mounted o n  the frame, 

with resp ect to  the upper pin bearing, which i s  

threaded into t h e  bridge.  T h e  electromagnet i s  

p ermanently secured t o  t h e  frame and cannot be 

s ep arated from the frame .  

T h e  moving el ement assembly consists of a 
spiral sp ring,  contact carrying m ember, and an 

aluminum cylinder assembled to a molded hub which 

holds the shaft .  The s haft has removable top and 

bottom jewel bearings . The s haft rides betw e en the 

bottom pin bearing and the upp er pin bearing with the 

cylinder rotating in an air gap formed by the el ec­
tromagnet and the magnetic core. 

The bridge is secured to the electromagnet and 

frame by two mounting s crews. In addition to holding 
the upp er pin bearing,  the bridge i s  used for mo unting 

the adjustable stationary contact housing. The 
stationary contact housing i s  held in position by a 
spring type clamp . The spring adjuster is located on 

the underside o f  the bridge and i s  attached to the 

moving contact arm by a spiral spring. The spring 

adju ster is also held in place by a spring typ e clamp. 

With the contacts clos ed, the el ectrical connec­

tion i s  m ade through the stationary contact housing 

clamp, to the moving contact, through the spiral 

spring out to the spring adjuster clamp. 

When the current in the o vercurrent unit exceeds 

the pick-up value the contacts op en,  allowing po si­

tive p otential to be applied to the carrier transmitter .  
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TYP E  KA-4 CARR I E R  AU XIL IARY RE LAY 
_____________________ 

_ 

CARRI E R  P HASE FAUL T 
O P E RATION INDICATOR (01)  

2 

POLAR UNIT 
RECEIVER R EL AY 

CSG AUX I L IARY 
SWI TCH 

POLAR UNIT  
RM R ELAY 
(AL) 

CAR R I E R  START 

---- CONTACT ( los) 

Fig. l Type KA-4 Relay Without Case. (Front View) 

R I E R  STA R T  
OVERCURRENT U N I T  ( los) 
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TY P E  KA-4 CAR RI E R  AU XIL IARY RE LAY ____________________ I_. L_. _4 1_-9_23_.4_D 

CURREn 
TEST JACK-

CHASSIS OPERATED 
SHORTIIIG SWITCH 

OVERCUIIRENT 
U N I T  

2000·1J8 V . O . C .  
6000-125 Y.D.C. 
60000-250 v.o.c.  

00-If8 Y.D.C.  
85000-125 v.o.c.  
150000-250 Y . D . C .  

RELAY-TYPE U-� CARRIER AUliLUII:Y F O il  lll CARR IER 

I N  TYPE FT-32 CASE 
INTERNAL SCHEMATIC 

FRONT VIEW 

UPPER 

-- POLAR UN I T  
(ALARI-4 RELAY) 

LOiiER 

POLAR UN I T  
(IIECE I YEII IIELAY) 

TWO I N  SERIES 
FOR 250 V.D.C. 

13200-lfS Y . O . C .  
50000-125 Y . O . C .  
11200 0-250 v . o . c .  

20000-lfS Y . O . C .  
37500-125 v.o.c.  
t9oooo-2so v . o . c. 

REO HAIIDLE 

TEST S�ITCH 

TEIIM IU.L 

629A389 

Fig. 2 Internal Schem atic of the Type KA-4 Relay for KR 

carrier set. 

A transformer and current limiting reactor is  

used in conj unction with the o vercurrent unit. The 

transformer and re actor are of the saturating type 

and limit energy to the o vercurrent unit and reduce 

the burden on the operating CT. Thi s transformer 

supplies one set of coils on the electromagnet with 

voltage shifted by appro ximatly 90 o from the resi­

dual current supplied directly to another set of 
coils. 

Directi onal Aux i l i ary Units  

These are two sol enoid-typ e contactor switches 
design ated as CSP and CSG. The plunger o f  the 
contactor switch has a circular conducting disc 

mounted on its lower end and as the plunger travels 

upward, the disc bri dges three silver stationary con­

tacts. The CSP switch is energized by the operation 

of the second zone unit of the KD-4 distance relay, 

and the CSG switch, by the operation of the direction­

al and overcurrent units of the ground relay. The 

contacts of the two switches are connected in paral­

lel as shown in the internal schematic. The operation 

of either of these switches connects the carrier 

control circuit to negative to stop carrier, and ener­

gizes the RRT op erating coil of the receiver relay 

unit. 

CUll liE IT 
TEST JACK 

OYEIICUiliiUT 
Ulll T �----=::::_ 

AUX I L I ARY 
SWITCIIfS ......,__�-:::::_

--
-

oo-..a >t.o.c. 
85000-125 'I.D.C. 

l&OOOD--ZSO Y.D.C. 

INTERNAL SCHEMATIC 

£UiREIIT SHUll 

:ntO II SERIES 
FOR 250 Y.D.C. 

13201H�8 Y.D.C. 

SD000-125 Y.D.C. 

11!00g..250 ••  D.C. 

lOOOD-� Y.D.C. 
375®-125 •• D.C. 
atota-250 v.o.e. 
RED HAMel£ 

TEST SWITCH 

TEitUKAL 

629A476 

Fig. 3 I n ternal Sch ematic of the Type KA-4 R elay for TC 

carrier set. 

Recei ver Un i t  

T h e  polarized relay consi sts o f  an armature and 

contacts mounted on a leaf spring supported sym­

metri cally within a magnet frame. The armature rides 

in the front air gap of the frame with the contacts 

proj ecting o utside. The poles of a permanent magnet 
cl amp directly to each side o f  the frame. Two ad­

justable shunts are located acro ss the rear air gaps.  

These change the reluctance of the m agnetic path as 
shown in Fig.  5 so as to force some of the flux thru 
the moving armature w hich is  fastened to the frame 

mi dway between the two rear air gaps.  Flux in the 

armature polarizes it and creates a magnetic bias, 

causing it to move towards either the left o r  right, 
depending upon the adj ustment. 

Two stationary contact screws are mounted to 
the left ( front view) of the moving contact assembly 

and adj usted for normally open contacts. These con­

tacts are designated, RRP and RRG, and are connect­

ed in the phase and ground trip circuit respectively. 

These contacts are op erated by two concentric coils, 

RRT and RRH, which are placed around the armature 

and within the m agnetic frame. RRT is the op erating 

coil and receives its en ergy from the local battery 
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TY P E  KA-4 CAR RI ER AU XI L IARY R ELAY 
----------------------------------------

4 

TYPICAL TIME CURVE OF THE CARRIER-START OVERCURRENT UNIT 

OF THE TYPE KA- 4 RELAY 

20 

"' 18  0 
z 
0 
0 16 "' "' 
:J 
...J 1 4  i 
co; 
"' 12  
2 
i= 
"' 10 
z � 8 
9 
.... 
0 6 f! � 

4 0 

2 

0 
0 2 4 6 8 10 12 14 16 18 20 

MULTIPLES OF PICKUP CURRENT 

OF CARRIER-START OVERCURRENT UNIT 

Fig. 4 Typ i cal Time Characteristi cs of carrier start o ver­
current unit of the type KA-4 Relay. 

when either CSP or  CSG is closed. RRH is the hold­
ing coil and receives its energy from the carrier 

transmitted either from the local transmitter or  the 

one at the end o f  the line section. These two 
coils are connected to oppo s e  each other with the 
operating coil, RRT op eratin g  to clo se the RRP and 
RRG contacts and trip ; and the holding coil, RRH to 

hold the RRP and RRG contacts open and block trip­

ping. The restraining torque o f  the RRH coil is suf­

ficient to overcom e the op erating torqu e of the RRT 

coil. Consequently, RRP and RRG contacts cannot 
clo se as long as RRH is energi zed. 

Al arm Un it  

T h e  alarm el em ent is  similar in construction to 

the receiver elem ent except that it is energized by a 

singl e coil and operates a single set of contacts.  

The coil is energized by the received carrier to clo s e  

t h e  contacts and give a n  al arm. This el ement has a 

higher-pick-up than that of the receiver el ement in 

order to obtain a direct c heck on the sensitivity of 

the carrier transmitter-receiver. The failure of the 
alarm relay to pick- up when carrier is  started in­

dicates insufficient output from the transmitter re­

ceivers. 

Squel ch  Unit  

The function o f  the  squelch unit is  to  hold o ff 

the carrier for a p eriod of 1 50 milliseconds after 

the Break er "a" contact opens. This is to insure 

that all other terminal s  of the line are tripped before 

allowing carrier to be transmitted for any functions.  

The squelch unit is  a tel ep hone type unit of 

slow rel ease type. 

In these relays ,  an electro magnet attracts a 

right angle iron brack et which in turn op erates one 

normally open contact. The slow r elease is  ob­

tained by a copper slug located at the end opposite 
from the armature. When the coil becomes de-ener­

gized, the chang e in flux through the slug results 

in an electromotive forc e and associ ated current in 

it. Thi s current produces a flux which aids the m ain 

flux and delays the release o f  the armature when the 

coil is  energized, the op eration of the relay is  not 

appreciably delayed b ecause th e armature is  op erated 

by flux not linking the slug. 

Operati on Ind i cator 

The operation i ndicator gives a visual indica­
tion of a carrier tripping operation for p hase faults 

by the distance relay through the RRP contacts. 

For a ground fault carrier relaying operation,  the 
indicating contactor switch (ICS) located in the 
ground relay will drop a target. 

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

The characteristics of the various el ements o f  
the relays are a s  follows: 

For U s e  W i th K R - S e t  

CSP or  CSG Coil 

CSP & CSG T apped Resi stor 

C arrier Resistor 

RRT Operating Coil 

RRT Coil Resistor 

RRH Holding Coil 

AL Alarm Coil 

Operation Indicator ( 1  amp . )  

Squelch Unit Coil 

Squel�h Unit Adj . Resi stor 

48V 
A vg .  

O h m s  

2 7  

200 

2000 

1 10 0  

1 3 20 

1700 

500 

0. 1 

3300 

125 
A v g .  

O h m s  

2 7  

200 

3750 

1 100 

5000 

1700 

500 

0 . 1  

3300 

8500 

2 50 
A vg .  
O h m s 

435 

6000 

1 9000 

1 100 

1 1 200 

1700 

500 

0 . 1 

3300 

1 5000 
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TYP E  KA-4 CA R RI E R  AU X I L I A RY R E LAY ____________________ I_. L_._4_1 -_92_J_. 4_D 

SHUN T 

SALANCtD A I �  �APS UNBALANCED A I R  �APS 

POLAR UN I T  P E RMAN ENT MAGNET F LUX PATHS 

183A062 

Fig. 5 Polar Unit P ermanent M agn et Flux P aths. 

F o r  U s e W i th T C- S e t  

CSP o r  CSG Coil 27 27 435 

CSP & CSG Tapped Resistor 200 600 6000 

Carrier Resistor 1 000 3 750 

RRT Operating Coil 1 100 1 1 00 1 100 

RRT Coil Resistor 1 3 20 5000 1 1 200 

RRH Holding Coil 20 20 20 

AL-Alarm Coil 4 4 4 

Operation Indicator ( 1 amp . )  0 . 1 0 . 1 0 . 1  

Squelch Unit Coil 3300 3300 3300 

Squelch Unit Adj . Resistor 8 500 1 5000 

The pick-up and operating values of these units 

are given under " Adju stments and Maintenanc e " .  

The time characteristic o f  the ov ercurrent unit 

is shown in Fig .  4 .  

The pick-up value o f  the over-current unit can 

be changed from the factory adj u sted value of 0 . 5  

amperes to any value u p  t o  1 amp . b y  increasing 

spring restraint. 

S E T T I N G S 

There are no settings to be m ade. 

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

The relays should be mounted on switchboard 
pan els or th eir equi valent in a location free from dirt, 

moisture ,  excessive vibratio n ,  and heat. Mount the 

relay vertically by m e an s  of the four mounting holes 
on the flange for semi-flush mounting o r  by means of 

the rear mounting stud or studs for proj ection mount­

ing. Either a mounting stud or the mounting s crews 

m ay be utilized for grounding the relay. The electrical 

connections m ay be made directly to the terminal s  by 

means of screw s for steel panel mounting or to the 

termi nal studs furni shed with the relay for thick 

p an el mounting. The terminal studs m ay be easily 

removed or inserted by locking two nuts on the stud 

and then turning the proper nut with a wrench. 

The carrier relaying schematic ( supplied with 

the carri er order) should be consulted for detail s of 

the external connections of these relay s. 
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TYP E  KA-4 CAR RI E R  AU XIL IARY R ELAY ______________________ _ 

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

The p roper adju stments to insure correct opera­

tion of thi s rel ay have been m ade at the factory, 

Upon rec eipt of the relay, no customer adjustments, 

other than tho s e  covered under ' 'SETTINGS' ' ,  should 
be required. 

Acceptance Check 

The following check is  recomm ended to insure 
that the r elay is  in p rop er working o rder: 

O vercurrent U n i t  

Pass 0 . 5  amperes of alternated current through 

relay terminals the contact should pick-up within 

. 4 7 5  and . 5 25 amp . 

Directional Auxi l iary Un i ts  (CSP and CSG). 

E ach c ontactor switch has a section of a tapped 
resistor in series with it, and will pick up po sitively 

when rated control voltage is  applied aero ss the coil 
and its section of the resistor. 

These units should op erate at 24 volts for th e 

4 8-volt relay, 60 volts fo r the 1 25-volt relay, and 

120 volts for 250-volt relay. These units have an 

intermittent rating, and should not be energi zed for 

more than a few s econds . 

0 peration I nd i cator (01) 

With the polar unit contact s cl o s ed, apply direct 
current to the o p eration indicator relay terminal s .  
The op eration i ndi cator should pick-up and drop the 

indicator target between 1 amp ere and 1 .  2 amp eres 

d-e . 

Squel ch Un i t  ( SQ) 

Apply rated D . C .  voltag e to relay terminals that 

will energiz e  the squelch unit and note contact opera­

tion.  

Block ing  Zener D iode 

Apply rated D . C .  voltage in s eri es with 1 0 , 0 00 

ohms resistors acro ss terminal s  8 and 9 with po si­

tive on 9 ,  the current leak ag e  flow should not exceed 
. 25 rna.  Reverse pol arity o f  the appli ed voltage; 

th e current flow should be equal to the applied 

voltage divided by the s eri es resistance. 

6 

FO R RELAYS TO BE U SE D  WI TH 
TC-TYP E CAR RI E R  

Polar Un i t  ( Receiver Rel ay) 

Connect a jump er between the middl e  and l eft 

hand contact connection o f  the CSG o r  CSP switch. 

The CSG switch is  locat ed on the left-hand p edestal 

and CSP i s  located on the right-hand p edestal on the 

relay ( front view) .  Apply rated voltag e acro ss the 

RRT coil and the RRT coil resistor, o bserving polar­

ity as shown in the internal schem atic. The armature 

should move to the left . 

To the holding coil (RRH) relay terminal s ,  apply 

direct current o bs erving correct polarity. Increase 
the current until the armature moves to the right . 

The armature should move to the right at app rox­

imately 60 rn a. Now reduce the current and th e 
armature shoul d move to the l eft at app ro xim at ely 
40 rn a. 

Al arm Un i t  (AL) 

Connect direct current to the alarm unit relay 

terminal s .  Increase the current until the contacts 

pick -up. The contacts should pick up at approximate­

ly 80 rna. Now reduce the current and the contacts 

should open at 40 to 60 rna.  

FO R R EL AYS TO B E  USED WITH 
TYP E  KR CARRI ERS 

Polar  Unit  ( Receiver Rel ay) 

Connect a j umper between the middle and l eft 

hand contact connection of the CSG o r  CSP switch. 

The CSG switch is  located on the left-hand p ede stal 

and CSP is located o n  th e right-hand pede stal o n  th e 
relay ( front view).  Apply rated voltage across the 

RRT coil and the RRT coil resistor ,  observing polar­

ity as shown in the internal schematic. The armature 

should move to the l eft. 

To the holding coil ( RRH) relay termin als ,  apply 

direct current observing correct polarity. Increas e  

the current until t h e  armature m o v e s  t o  t h e  right. The 

armature should move to the right at app ro xi m at ely 

6 rna. Now r educe the current and the armature 

should move to the l eft at approxi m ately 4 rn a. 

Al arm Un i t  (AL) 

Connect direct current to the alarm unit relay 
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TYP E  KA-4 CARRI ER AU XIL I ARY R ELAY ---------------------I_. L_. _4 1_·9_2_3 ._4D 

termin als.  Increase the current until the contacts 

pick up . The contacts should pick up at approxi­
m ately 8 rn a. Now reduce the current and the con­

tacts should open at 4 to 6 rna. 

ROU TINE MAINTENANCE 

All relays should be insp e cted perio dically and 
the operation should be check ed at least once every 

year or  at such other tim e intervals as m ay be dic­

tated by experience to be suitable to the particular 

application. 

All contacts should be p erio dically cl ean ed. A 

contact burni sher S# l8 2A836H0 1 is recommended fo r 

thi s purpo se.  The use of abrasive m ateri al fo r 

cleaning contacts is not recommended, becau se o f  
the danger o f  embedding small parti cl es in the face 

of the soft silver and thus imp airing the contact. 

CALI BRATION 

Use the following procedure for calibrating the 
relay if the rel ay has been taken apart for rep airs or  

the adjustm ents have been disturbed. This pro cedure 

should not be u s ed unless  it  is apparent that the 

relay i s  not in proper working order. ( See " Accept­
ance Check " ) .  

Overcurrent Un i t  

The upper bearing screw should b e  screwed 

down until there is approximately 1/64" cl e arance 

between it and the top o f  the shaft bearing. Securely 

lock in po sition with the lock nut. The lower b ear­

ing po sition is fixed and cannot be adjusted. 

With the moving contact in the normally clo sed 

position, i. e . ,  against the right side o f  th e bridge, 

screw in the stationary contact until both contacts 
just clCJ se.  Then screw in the station ary contact 

approximately one-quarter turn farther to provide the 
correct amount of follo w .  

T h e  clamp holding t h e  stationary contact housing 

need not be loosened for the adj ustm ent since the 

clamp utilizes a spring-type action in holding the 

stationary contact in  po sitio n .  

P ass 0 . 5  amp . of a .c .  through rel ay terminals.  

The sensitivity adjustment is made by varying 

the tension of the spiral spring attached to the mov­

ing elem ent as sembly. The spring is adj u sted by 

pl acing a screwdriver or similar tool into one of the 
notches located on the p eriphery o f the spring adju st­
er and rotating it.  The spring adjuster is located 
on the underside of the bridge and is held in place 

by a spring typ e clamp that does not have to be 

loo sened prior to m aking the n ecessary adj ustments. 

Adj u st the spring until the contact just open.  
In a similar m anner the pick-up value can be adj u st­
ed for any value between . 5  - 1 . 0  amp . 

Di recti onal Auxi l i ary Un i ts (CSP and CSG) 

The two contactor :" witches,  CSP and CSG, have 

adjustable plunger travel.  Adjust the station ary core 

and the moving core of 1/64" when the switch is 

picked up. This can be do ne by turning the relay 

upside-down and screwing up the core s crew of the 

switch until the contacts j ust separate.  Then back 

off the core screw appro ximately one turn and lock 

in place. This prevents the moving core from strik­

ing and sticking to the stationary core b ecau se of 

residual magneti sm . Adjust the contact cl e arance 

for app roximately 1/32" by m eans of the two small 

nuts on either side of the Micarta di sc.  

Each contactor switch has a section o f  a tapped 

resistor in series with it, and will pick up po sitively 

when rated trip circuit voltage is appli ed acro s s  the 

coil and its section of the resistor. 

The units should op erate at 24 volts for the 4 8-

volt relay, 60 volts for the 1 25-volt relay and 1 20 

volts for 250-volt relay. These units h ave an inter­

mittent rating,  and s;10uld no t be energized for more 
than a few seconds. 

Squel ch Un i t  

Check operation with timer. Adjust serif::' 

resistor to measure approxim ately 5000 o hm s  for 

1 25 v . d. c. relays and fo r 1 3000 ohms for 250 v.d. c .  

relay. With armature closed adj ust the residual air 
gap to be . 00 2 "  - . 0 03 " .  Contact g ap should meas­

ure from . 0 2 0 "  to . 0 3 5 " .  Check for dropout tim e  

between . 140-. 1 6 0  seconds. If neces sary dropout 

time can be adju sted by changing the residual air 

gap. After final adjustment the• gap should be at 

l east . 00 2 " .  The pick up tim e should be below 

1 6  milliseconds at - 20% rated D . C .  voltage. If 

neces sary readj ust series resi stor. 

Operation Ind i cator 

The op eration indicator should pick up and drop 
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TYP E  KA-4 CAR RI E R  AU XIL IARY R ELAY 
-------------------------------------------------------

the indicator target when the current is between 1 and 

1 .  2 amperes d-e. 

M ak e  sure that the target drops freely when the 

unit op erates. 

Z EN E R  DIODE T EST 

Forward Characteri sti cs 

P ass 200 milli amp eres of d . c. current through 

terminals 8 and 9 with positive on terminal 8 .  

M easure voltage drop acro ss terminals 8 and 9.  The 

voltage drop should not exceed 3 . 5  volts. 

Reverse Characteri sti cs - Breakdown Voltage 

The breakdown voltage is determined by in­

creasing voltage acro ss terminals 8 and 9 with 

positive on 9. Place 10, 000 ohm resi stor in seri es 
with amp . m eter. In crease voltage until current 

reads . 25 milli amp eres. Measure d .  c. voltage 

acro ss terminals 8 and 9. The voltage should b e  

between 1 60 and 240 volts for 48 and 1 25 v . d . c .  
r ated rel ays; and 3 20 t o  480 volts for 250 v. d . c. 

rated r el ays. 

the circuit .  

Do not exceed 3 .0  rn a. current in  

FO R R ELAY TO BE USED WI TH 
TC- TY P E  CARRI E R  

Polar Receiver Unit  

Back o ff contact screws so  that they do not 

make contact. Screw magnetic shunts i nto the all­
out po sition ( 5  or 6 screw threads sho wing. ) Th e 
armature should remain agai nst whichever side it i s  
pushed with this adj ustment. 

Adj ust the stationary contacts fo r a contact gap 

of approximately . 020" .  This perhap s  can b est b e  

do ne b y  ins erting a . 0 10" steel thi ckness gage b e­

tween the l arge rivet head o n  the moving armature 

and the right hand pole face (a . 0 10"  travel of 

the rivet head is  equal to . 020" travel of  the 

moving contacts) .  Using an indicatin g  li ght in e ach 

contact circuit, adjust the upper and lower stationary 

contacts to touch the moving contact at the s am e  

time .  With the feeler gauge removed the contact 

gap is  .020" and the moving contacts clo s e  simult­

aneously. 

Connect a j ump er between the middle and left 

hand contact connection of the CSG or CSP switch. 
The CSG switch is located on the left-hand pedestal 

8 

and CSP is located on the right hand pedestal of the 

relay ( front view). Apply rated voltage across the 

RRT coil and the RRT coil resistor observing polar­

ity as shown in the internal schematic diagram. Th e 
armature should move to the left. 

To the holding coil, RRH, apply 1 00 to 200 
milli amp eres d . c .  current observing correct pol arity. 
The armature should now mo ve to the right. D e-ener­

gize both coils and see that the armature stays up 
against the right hand side.  

Run both shunt screws all the way in,  and then 

b ack out the left hand shunt screw appro xim ately 6 
turns.  B ack out the right hand shunt screw approxi­

m ately 9 turns.  

Re-energize the op erating coil with rated voltage 

and the holding coil with 40 milli amp eres d. c. Adjust 

the right hand shunt screw until the armature 

moves to the left.  If the armature moves to the l eft, 

at a value of  holding coil current greater than 4 0 
milliamperes, the right hand shunt screw should be 

turned out to lower this value to the correct 40 milli­
ampere point. 

Increase the holding coil current to 60 milli­

amp eres and adjust th e left hand shunt screw until 

the armature resets ,  or moves to the right. If the 
armature resets at a value of current l ess than 60 
milli amp eres, the l eft hand shunt screw should be 

turned out. This will increase the reset value of  th e 
armature and provide for the correct 60 milliamp ere 
reset value. 

Minor adjustments of both shunt screw must be 

m ade sevE ral tim es until the desired operating points 
are obtai ,ed, since the adjustments of one shunt 

screw affect the adjustment on the other shunt screw. 

Polar  Al arm Un i t  

The contacts should clo se with 80 milli amp eres 

d-e ± 5% appli ed to the alarm coil. Adjust the con­

tact screws to obtain an . 050" contact gap such 

that the armature motion b etween the left and right 

hand contacts is  in  the c entral part of the air gap 

b etween the pole faces. Tighten the contact locking 

nuts. Approximate adjustments of the two magnetic 

shunt screws are as follows: 

Turn both shunt screws all the way in. Then 

b ack out both shunt screws appro ximately seven 
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TY P E  KA-4 CARRI E R  AU XI L I A RY R ELAY ____________________ I_. L_. _4 1_·9_2_J._4D 

turns. Apply 80 milliamp eres d . c .  to the coil obs erv­

ing correct polarity, and then screw in the left hand 
shunt screw until the armature moves to the right at 

a value of current less than 80 milliamp ere s ,  screw 

the left hand shunt out until the armature moves to 

the right at 80 milliamp eres. Check the dropout point 

by reducing the d.  c .  current. The armature shoul d 

move to the left b etween the limits of 40 and 60 milli­

amp eres. If it fails to do so, adjust the right hand 

shunt screw until it do es.  It will then be necessary 

to recheck the pickup and dropout points again and 
make any minor adjustments to the shunt screws that 

m ay be necessary until correct calibration is obtained. 

In gen eral, screwing in the left hand shunt screw 

redu ces the pickup current of the relay. Screwing in 

the right hand shunt screw increases the dropout cur­

rent. Thi s will in turn cau s e  a chang e  in the pickup 

current, m aking necessary several slight readjust­

ments of both shunt s crews to o btain the desired 

calibration .  The armature as finally calibrated 

should pickup and dropout with a snappy action. 

FOR R EL AY S  TO BE U SE D  WITH 
K R-TY P E  CAR R I E R  

Polar  Receiver U n i t  

Calibrate a s  outlined above except apply 1 5  rn a. 
d-e current for polarity check. The pickup value 

should b e  4 milliamperes d. c.  ( armature moves to 

left) in stead of 40 rn a. The reset calibration ( arma­

tures moves to the right) should be do n e  at 6 milli­

amp eres instead of 60 rna. 

Al arm U n i t  

C alibrate a s  outlined above. Except check 

pick-up at 8 milliamp eres ± 5% instead of 80 rn a. 
Dropout should be between 4 and 6 rna. instead of 

40 and 60 rn a. 

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

Rep air work can b e  done most s atisfactorily at 

the factory. However, interchangeable p arts can b e  
furni shed t o  t h e  customers w h o  are equipped for 

doing rep air  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  

Current Burden at 60 Cyc les. 

CURRENT VOLT-
AMP ERES AMPERES 

0 . 5  2 . 2  

5 43  

20 394 

40 1 240 

60 2760 

t Current l agging voltage 
t t Current leading voltage 

Rati ng  of Overcurrent Un i t  

Continuous rating 5 amp eres. 

rating 100 amp s .  

POWER 
F ACTOR 
ANGL E 

33°  t 
? O o  t 
49 ° t t 
39 . 2 ° tt 
3 2 . 5° tt 

One s econd 
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TYP E  K A-4 CAR RI E R  AUXI L I A RY R ELAY _____________________ _ 
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* Fig. 6. O utline and Drilling P lan for Type KA -4 R elay in Type F T-32 Case. 
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I N ST A L L ATI O N  
Westinghouse I . L. 4 1 -923. 4D 

• O PE R A T I O N  • M A I N TE N A N CE 

INST R UCT IONS 
TYPE KA-4 CARRIER AUXILIARY RELAY 

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

p urpose of s e curing the parts during shipment,  mak e  

sure that all moving parts op erate freely, inspect the 
contacts to see that they are clean and close prop er­

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

electrical connection s .  

A P P L I C A T I O N  

The typ e KA-4 relay is an auxiliary relay used 
in the distance c arri er rel ayin g  scheme to block or 

prevent instantaneous tripping for faults external to 

the line s ection to which it i s  applied, and to p ermit 

inst antaneous simultaneous tripping for internal 

faults. The rel ay is  arranged to respond to indica­

tions of fault power and dir ection provided by the 

p hase and ground relays, thereby controlling the 

transmission of the c arrier signals. 

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 Typ e KA-4 relay consists of direction al 

auxiliary units, receiver and alarm units, phase 

fault carrier operation indicator and carrier squelch 

relay. In addition, the typ e KA-4 relay contains a 

high speed overcurrent unit used to start carrier 

tran smission for ground faults .  The construction and 
operation of  the relay units are described below. 

Complete details of  the operation of  t his relay in the 

distance carrier relaying s cheme is  described in 
I .L.  4 1-9 1 1 .  

Overcurrent Un i t  

The overcurrent unit is  a product induction cyl­

inder typ e unit. The time phase relationship of the 

two air g ap  fluxes necessary for the develop ment of  

torque is  achi eved by mean s  of  a capacitor connected 

in s eri es with one p air of pole windings. 

Mechanically, the overcurrent unit is composed 

of  three basic components: a die-cast aluminum frame 

and el ectromagnet, a moving element assembly, and 

a molded bridge. 

SUPERSEDES I . L. 41 -923. 4C 
* Denotes changes from superseded i ssu e. 

The frame s erves as the mounting structure for 

the m agnetic core. The m agnetic core which houses 

the lower pin bearing i s  s ecured to the frame by a 
spring and snap ring. The b earin g  can be r eplaced, 
if necessary, without having to remove the m agnetic 

core from the frame. 

The electromagnet has two p airs of  coils. The 

coils of  each p air are mounted diametrically oppo site 

one another. In addition, there are two locatin g  pins. 

The loc atin g  pins are used to accurately position the 

lower pin bearing, which is  mounted o n  the fram e,  

with respect to the upper pin bearing, which i s  

threaded into t h e  bridge. T h e  electromagnet is  

p ermanently secured to the frame and cannot be 

separated from the frame .  

T h e  moving el ement assembly con sists of a 
spiral spring, contact carrying m ember, and an 

aluminum cylinder as sembl ed to a molded hub which 

holds the shaft .  The s haft has removable top and 

bottom j ew el bearings . The shaft rides between the 

bottom pin bearing and the upper pin b earing with the 

cylinder rotating in an air gap formed by the el ec­
tromagnet and the m agnetic core. 

The bridge is s ec ured to the electromagnet and 

frame by two mounting s crews. In addition to holding 
the upper pin bearing, the bridge is u sed for mounting 

the adjustable stationary contact housing. The 
stationary contact housing is  held in position by a 

spring typ e clamp. The spring adjuster is located o n  

t h e  underside o f  the bridge and i s  attached to the 

moving contact arm by a spiral spring. The s prin g  

adjuster is  also held i n  place b y  a spring typ e clamp. 

With the contacts closed, the el ectrical connec­

tion i s  m ade through the stationary contact housing 

clamp, to the moving contact, through the spiral 

spring out to the spring adju ster clamp. 

When the current in the overcurrent unit exceeds 

the pick-up value the contacts op en ,  allowing po si­

tive potential to be app lied to the carrier transmitter. 
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TYPE KA-4 CARRI E R  AU X I L I ARY RE LAY 
_____________________ 

_ 

2 

POLAR U N I T  
R EC E I V E R  R ELAY 

CSG AUXI L I ARY 
SWI TCH 

POLAR UNIT  
ARM R E L AY 

(AL) 

.,. SQUE LCH UNIT 

CAR R I E R  START 
;.,._ ___ CONTACT ( l o s) 

Fig. l Type KA-4 Relay Without Case. (Front View) 

,_.,.,,,,I E R  START 
OVERCURRENT UNIT ( lo s) 
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TY P E  KA-4 CAR RI E R  AU X I LIARY R E LAY 
--

-------------------I ._L ._4_1 _-9_23_. 4_D 

CUIIREIH 
TlST JACK-

CHASSIS OPERA TED __ 
SHORTIIIG SWITCH 

OVERCUIIREIIT 
UN I T  

.2000-'18 v . o . c .  
6000-125 v . o . c .  
60000-250 v . o . c. 

00-'18 v . o . c .  

����g���o \�D�C:---

RELAY-TYPE KA-� CARRIER AUXILIARY FOR lR CARR IER 
IN  TYPE FT-32 CASE 
INTERNAL SCHEMATIC 

FRONT VIEW 

UPPER 

- POLAR UN I T  (ALARI-4 RELAY ) 
LOWER 

POLAR UN I T  (RECEIVER RELAY ) 

TWO IN SERIES 
FOR 250 V . D .C .  

13200-'18 V .D .C .  
50000-125 v.o.c.  
11200 0-2SO Y.O.C. 

20000-'18 v . o . c .  
37500-125 Y.O.C.  
190000-250 v . o . c .  

RED HAMOLE 

TEST SWITCH 

TERNIIIAL 

Fig. 2 I nternal Schemati c of the Type KA-4 Relay for KR 

carrier set. 

A transformer and current limiting reactor is  
used in conj unction with the o vercurrent unit. The 

transformer and reactor are of the saturating type 

and limit energy to the o vercurrent unit and reduce 

the burden on the operating CT. This transformer 

suppli es one set of coils on the electromagnet with 

voltage shifted by appro ximatly 90 ° from the resi­

dual current supplied directly to another set of 

coils.  

Directional Auxi l i ary Units 

Thes e are two solenoid-typ e contactor switches 

designated as CSP and CSG. The plunger o f  the 

ccntactor switch has a circular conducting disc 

mounted on its lower end and as the plunger travels 
upward, the disc bridges three silver stationary con­

tacts. The CSP switch is en ergized by the op eration 

of the second zone unit of the KD-4 di stance relay, 

and the CSG switch, by the operation of the direction­

al and overcurrent units of the ground relay. The 

contacts of the two switches are connected in paral­

lel as shown in the internal schematic. The operation 

of either of these switches connects the carrier 

control circuit to negative to stop carrier, and ener­

gizes the RRT operating coil of the receiver rel ay 

unit. 

CUIIIIEKT 
TEST JACK 

OYEiiCUiliiEIIT 
UMIT �----c_ 

AUXILIARY 
SWITCHES "'"""'�--

200Q-" Y.D.C. 
600D-125 v.o.c . 

iOOOD-260 Y.D.C. 

00-�8 V.D.C. 
SSOOD-125 V.D.C. 

lSOOOD-2!;0 v.o.c. 

INTERNAL SCHEMATIC 

tURREitT SHUNT 

13201-'8 Y.D.C. 

SOOOQ-125 Y.O.C. 
l l!OOD--250 v.o.c. 

- toooD-'48 V.D.C. 
3750Q-125 V.D.C. 
,.,.g .. zsc v.o.c. 

RED IIAMDU 

TEST SWITCH 

TEINIMAl 

Fig. 3 I nternal Sch emati c of the Type KA-4 R elay for TC 
carrier set. 

Recei ver Un i t  

T h e  p olarized relay consists o f  an armature and 

contacts mounted on a leaf spring support ed sym­

metri cally within a m agnet frame. The armature rides 

in the front air gap o f  the frame with the contacts 

proj ecting o utside. The poles of a permanent magnet 

cl amp directly to each side o f  the fram e. Two ad­

justable s hunts are located across the rear air gap s .  
These change t h e  reluctance of t h e  m agnetic p ath a s  
shown in Fig. 5 so a s  to force s o m e  o f  t h e  flux thru 

the moving armature which i s  fastened to the frame 

midway between the two rear air gap s .  Flux in the 
armature polarizes it and creates a magnetic bias , 

causing it to move towards either the left or right, 
depending upon the adj ustment. 

Two stationary contact screws are mounted to 

the left ( front view) of the moving contact assembly 

and adjusted for normally open contacts.  These con­

tacts are designated, RRP and RRG, and are connect­

ed in the p hase and ground trip circuit respectively. 

Thes e contacts are op erated by two concentric coils, 

RRT and RRH, which are placed around the armature 

and within the m agnetic frame. RRT is the operating 

coil and receives its en ergy from the local battery 
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TY P E  KA-4 CAR RI E R  AU XI L IARY R ELAY----------------------

TYPICAL TIME CURVE OF THE CARRIER-START OVERCURRENT UNIT 

OF THE TYPE K A- 4 RELAY 

20 

"' 18  0 
z 
0 
C,) 16 UJ 
"' 
:::; 
_J 1 4  i 
� 
UJ 12  
2 
i= 
"' 10 
z � 8 
9 
.... 
C,) 6 r! � 

4 C,) 

2 

0 
0 2 4 6 8 10 12 14  16  18  20 

MULTIPLES OF PICKUP CURRENT 

OF CARRIER-START OVERCURRENT UNIT 

Fig. 4 Typ i cal Tim e Characteristi cs o f  carri er start o ver­

current unit of the typ e K A -4 R elay. 

when either CSP or CSG is closed. RRH is the hold­

ing coil and receives its energy from the carrier 

transmitted either from the local transmitter or  the 

one at the end of the line s ection. These two 
coils are connected to oppo s e  each other with the 
op erating coil, RRT op eratin g  to close the RRP and 
RRG contacts and trip; and the holding coil, RRH to 
hold the RRP and RRG cont acts open and block trip­

ping. The restraining torque of the RRH coil is suf­
ficient to overcom e the op erating torqu e of the RRT 

coil. Consequently, RRP and RRG contacts cannot 
close as long as RRH i s  energized. 

Al arm Unit  

The alarm el em ent i s  similar in  construction to 

the receiver elem ent except that it i s  energized by a 

single coil and operates a single set of contacts .  

The coil is energized b y  t h e  received carrier t o  clos e  
the contacts and give a n  alarm. This elem ent has a 

higher-pick-up than that of the receiver el ement in 

order to obtain a direct c heck on the sensitivity of 

the c arrier trans mitter-receiver. The failure of the 

alarm relay to pick- up when carrier i s  started in­

dicates insufficient output from the transmitter re­

c eivers. 

4 

Squel ch  Unit  

The function of the  squelch unit i s  to  hold o ff 

the carrier for a p eriod of 1 50 millisecond s after 

the Breaker "a" contact opens.  This is to insure 

that all other terminal s  of the line are tripped before 
allowing carrier to be transmitted for any functions.  

The squelch unit is a tel ep hon e  typ e unit of 
slow release type. 

In  these relays ,  an el ectro magnet attracts a 

right angle iron brack et 

normally open contact. 

tained by a copper slug 

which in turn op erates one 
The slow release i s  ob­

located at the end opposite 

from the armature.  When the coil becomes de-ener­

gized, the change in flux through the slug re sults 

in an electromotive forc e and associated current in 

it. Thi s current produces a flux which aids the m ain 

flux and delays the release o f  the armature when the 

coil i s  energized, the op eration of the relay is not 

appreciably delayed b ecause the armature is op erated 

by flux not linking the slug. 

Operati on I nd i cator 

The operation i ndicator gives a visual indica­
tion of a carrier tripping operation for p hase faults 

by the distance relay through the RRP contacts .  
For a ground fault carrier relaying operation, the 

indicating contactor switch (ICS) lo cated in the 
ground relay will drop a target. 

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

The characteristics of the various el ements o f  
t h e  relays are a s  follows: 

For U s e  W i th K R - S e t  

CSP or CSG Coil 

CSP & CSG T apped Resi stor 

Carrier Resistor 

RRT Operating Coil 

RRT Coil Resistor  

RRH Holding Coil 

AL Alarm Coil 

Operation Indicator (1 amp . )  

Squelch Unit Coil 

Squel ch Unit Adj . Resi stor 

48V 1 25 
A v g .  A v g .  

O h m s  O h m s  

27 
200 

2000 

1 100 

1320 

1700 
500 

0 . 1 

3 300 

27 
200 

3 750 

1 100 

5000 

1700 
500 

0 . 1 

3 300 

250 
A v g .  
O h m s  

435 
6000 

1 9000 

1 100 

1 1 200 

1 700 
500 

0 . 1 

3300 
8500 1 5000 
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TY P E  KA-4 CA RRI E R  AUXI LIARY R E LAY I . L .  4 1 -923 . 4 0  ----------------------------------------------

SHUNT 

h -

l_N 
-'------- foiOV l h li CONTACT 

BALAHC�O A I �  �APS UH6ALAHCEO A I R  �APS 

POLAR UH I T  P E RMAHEHT MAGNET F LUX PATHS 

183A062 

Fig. 5 Polar Unit P ermanent M agnet Flux P aths. 

F o r  U s e W i th T C - S e t  

CSP or CSG Coil 27 27 435 
CSP & CSG Tapped Resistor 200 600 6000 
carrier Resistor 1000 3750 
RRT Operating Coil 1 100 1 100 1 100 
RRT Coil Resistor 1 3 20 5000 1 1 200 
RRH Holding Coil 20 20 20 
AL-Alarm Coil 4 4 4 

Operation Indicator ( 1 amp . )  0 . 1 0. 1 0 . 1 
Squelch Unit Coil 3300 3300 3300 

Squel ch Unit Adj . Resistor 8500 1 5000 

The pick-up and op erating values of these units 

are given under " Adju stments and M aint enanc e" . 

The time charac teri stic of the ov ercurrent unit 

is shown in Fig. 4. 

The pick-up value of the over-current unit can 

be changed from the factory adjusted value of 0 .5  
amp eres to any value u p  t o  1 amp . b y  increasing 

spring restraint. 

S E T T I N G S 

There are no settings to be made. 

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

The relays shoul d b e  mounted o n  switchboard 
pan el s  or  their equi valent in a location free from dirt, 

moisture, exc essive vibratio n ,  and heat. Mount the 
relay verti cally by m ean s of the four mounting hol e s  

on t h e  flange for semi-flush mounting or b y  m e ans of 

the rear mounting stud or  studs for proj ection mount­

ing.  Either a mounting stud or the mounting screws 

may b e  utilized for grounding the relay. The ele ctrical 

connections m ay be made directly to the terminal s  by 

mean s  of screws for steel panel mounting or  to the 

termi nal studs furni shed with the rel ay fo r thick 

p an el mounting. The terminal studs m ay be easily 

removed or  inserted by locking two nuts on the stud 

and then turning the proper nut with a wrench. 

The c arrier relaying schematic ( supplied with 

the carri er order) should be consulted for details o f  

the external connections of these relays. 
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TYP E  KA-4 CAR RI E R  AU XIL IARY R ELAY ______________________ _ 

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

The proper adj u stments to in sure correct opera­

tion of thi s rel ay have been made at the factory, 

Upon rec eipt of the relay, no customer adj ustments,  

other than tho s e  covered under ' 'SETTINGS' ' ,  should 

be required. 

Acceptance Check 

The following check i s  recommended to insure 
that the r elay is in proper working order: 

Overcurrent Un i t  

P a s s  0 . 5  amperes of alternated current through 

relay terminals the contact should pick-up within 

. 47 5  and . 5 25 amp . 

Directional Auxi l iary U n its  (CSP and CSG). 

Each c ontactor switch has a section of a tapped 
resi stor in series with it, and will pick up po sitively 

when rated control voltage is applied aero ss the coil 
and its se ction of the resi stor. 

These units should op erate at 24 volts for the 

48-volt relay,  60 volts for the 1 25-volt relay, and 

1 20 volts for 250-volt relay. These units have an 

intermittent rating , and should not be energized for 

more than a few s econds . 

Operation Ind i cator (01)  

With the polar unit contacts cl o s ed, apply direct 

current to the op eration indicato r relay t erminal s .  

The op eration indicator should pick-up and drop the 
indicator target between 1 ampere and 1 . 2  amp eres 
d-e . 

Squel ch  U n it ( SQ) 

Apply rated D . C .  voltag e to relay terminals that 

will energize the s quelch unit and note contact opera­

tion .  

Blocking Zener Diode 

Apply rated D . C .  voltage in seri e s  with 1 0 , 000 

ohms resi stors acros s  terminals 8 and 9 with po si­

tive on 9 ,  the current leak ag e  flow should not exceed 

. 25 rn a. Reverse polarity o f  the applied voltage; 

the current flow should be equal to the appli ed 

voltage divided by the s eri es resi stan ce. 

6 

FO R RELAYS TO B E  U SED WI TH 
TC-TYP E CAR RI E R  

Po l ar U n i t  ( Receiver Rel ay) 

Connect a j ump er between the middl e and l eft 

hand contact connection of th e CSG or  CSP switch. 

The CSG switch is lo cated on the left-hand p edestal 

and CSP i s  located o n  the right-hand pedestal o n  the 

rel ay ( front view).  Apply rated voltage acro s s  the 

RRT coil and the RRT coil resistor ,  o bserving polar­

ity as shown in the internal schematic. The armature 

should move to the l eft . 

To the holding coil ( RRH) relay termin al s ,  apply 

direct current o bs erving correct polarity. Increase 
the current until the armature moves to the right . 

The armature should mo ve to the right at approx­

imately 60 rn a. Now reduce the current and the 

armature should move to the l eft at approximately 

40 rn a. 

Al arm U ni t  (AL) 

Connect direct current to the alarm unit relay 

terminal s .  Increase the current until the contacts 

pick -up . The contacts should pick up at appro ximate­

ly 80 rna. Now reduce the current and the contacts 

should open at 40 to 60 rna. 

FO R R EL AYS TO BE USED WITH 
TYP E  KR CARRI ERS 

Polar  U n i t  ( Receiver Relay) 

Connect a j ump er between the middle and l eft 

hand contact connection o f  the CSG or  CSP switch .  
The CSG switch i s  lo cated on t h e  left-hand p edestal 

and CSP is located o n  the right-hand pedestal o n  th e 
rel ay ( front view).  Apply rated voltag e acro s s  the 

RRT coil and the RRT coil resistor, observing polar­

ity as shown in the i nt ernal schematic.  The armature 

should move to the left.  

To the holding coil ( RRH ) relay t ermin al s ,  apply 

direct current observing correct polarity. Increas e  

the current until the armature moves t o  the right. Th e 

armature should mo ve to the right at appro xim at ely 

6 rna. Now redu ce the current and the arm atu re 

should move to the l eft at appro ximately 4 rna.  

Al arm Unit  (AL) 

Conn ect direct current to the alarm unit relay 
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TYP E  KA-4 CAR RI ER AUXI L IARY R ELAY ____________________ L_L ._4_1 -_9 2_3_. 4_D 

termin al s .  Increase the current until the contacts 

pick up. The contacts should pick up at appro xi­
mately 8 rna. No w reduce the current and the con­

tacts should open at 4 to 6 rna. 

ROU TINE MAINTENANCE 

All rel ays should be insp e cted p erio dically and 

the op eration should be checked at least once every 

year or at such other tim e  intervals as m ay be dic­

tated by exp erience to be suitable to the particular 

application.  

All contacts should be p eriodically cl ean ed. A 

contact burni sher Stt 18 2A836HO 1 is recommendec! fo r 

thi s purpo se.  The use o f  abrasive m aterial fo r 

cleaning contacts i s  not recommended, becau se o f  

the danger of embedding small parti cles in the face 

of the soft silver and thus imp airing the contact. 

CAL I BRATION 

Use the following pro cedure for calibrating the 
relay if the rel ay has been taken apart for repairs or 

the adjustm ents have been disturbed. This pro cedure 

should not be used unless it is apparent th at the 

relay i s  not in  proper working order. ( See " Accept­

ance Check " ) .  

Overcurrent U n i t  

The upper bearing screw should b e  screwed 

down until there is appro ximately 1/64" cl e arance 

between it and the top o f  the shaft bearing. Securely 

lock in po sition with the lock nut. The lower bear­

ing po sition is fixed and cannot be adjusted. 

With the moving contact in the normally clo sed 

po sition, i . e . ,  against the right side o f  th e bridge, 

screw in the stationary contact until both contacts 

just cl0 se. Then screw in the station ary contact 

approximately o ne-qu arter turn farther to provide the 
correct amount of follo w. 

The clamp holding the stationary contact housing 

need not be loosened for the adjustm ent since the 

clamp utilizes a spring-type action in holding the 

stationary contact in positio n .  

P as s  0 . 5  amp . of a. c. through relay t ermin als.  

The sensitivity adj u stment i s  m ade by varying 

the tension of the spiral spring attached to th e mov­

ing el em ent assembly. The spring is adj usted by 

placin g a screwdri ver or similar tool into one of the 
notches located on the p eriphery o f the spring adjust­

er and rotating it .  The spring adju ster is lo cated 
on the undersi de of the bridge and is held in place 

by a spring typ e clamp that does not have to be 

loosened prior to  m aking the n ecessary adjustments. 

Adj u st the spring until the co ntact j ust open.  
In a similar m anner the pi ck-up valuE can be adj u st­
ed for any value between . 5 - 1 . 0  amp . 

Di rectional Aux i l i ary Un i ts (CSP and CSG) 

The two contactor f' Witche s,  CSP and CSG, have 

adjustabl e plunger travel . Adj ust the station ary core 

and the moving core of 1/64 " when the switch i s  

picked up. This can be don e  by turning the relay 

upside-down and screwing up the core screw of the 

switch until the contacts just separate.  Then back 

off the core screw appro ximately one turn and lock 

in place. This prevents the moving core from strik­

ing and sticking to the stationary core because o f  

residual m agneti sm . Adj u st t h e  contact clearance 

for approximately 1/32" by m eans of the two small 
nuts on either side of the Micarta di sc.  

E ach contactor switch has a section o f  a tapped 

resistor in series with it, and will pick up po sitively 

when rated trip circuit voltage is applied acro s s  the 

coil and its section of the resistor. 

The units should op erate at 24 volts fo r the 4 8-

volt relay, 60 volts for the 1 2 5-volt relay and 1 20 

volts for 250-volt relay. These units h ave an inter­

mittent rating,  and s!wuld not be energized for more 
than a few s econds. 

Squel ch Un i t  

Check operation with tim er. Adjust seri e >"  

resistor t o  measure app roxim ately 5 0 0 0  ohms for 

1 25 v . d. c.  relays and fo r 1 3000 ohm s  for 250 v . d. c .  

relay. With armature clo sed adjust the re sidual air 
gap to be . 00 2 " - . 003 " .  Contact g ap should m eas­

ure from . 0 20 " to . 03 5 " .  Check for dropout tim e  

b etween . 140-. 1 6 0  seconds. If neces sary dropout 

time can be adju sted by changing the residual air 

gap .  After final adju stment the .  g ap should be at 

l east . 002 " .  The pick up tim e  should be below 

1 6  milli seconds at -20% rated D . C .  voltage. If 

necessary readjust series resistor. 

Operation Ind i cator 

The op eration indicator should pick up and drop 
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TYP E  KA-4 CAR RI E R  AUXIL IARY R ELAY-----------------------

the indicator target when the current is between 1 and 

1. 2 amperes d-e. 

Mak e  sure that the target drop s freely when the 

unit op erates. 

ZEN E R  DIODE T EST 

Forward Characteri sti cs  

Pass 200 milliamp eres of d .  c .  current through 

terminals 8 and 9 with po sitive on terminal 8 .  
M easure voltage drop acro s s  terminals 8 and 9 .  The 

voltage drop should not exceed 3 . 5  volts.  

Reverse Characteri sti cs - Breakdown Voltage 

The breakdown voltage i s  determined by in­

creasing voltage acro s s  terminal s  8 and 9 with 

po sitive on 9. Place 10 , 000 ohm r esistor in series 

with amp . m eter. Increase voltage until current 
reads . 25 milliamp eres . Measure d . c .  voltage 

acro s s  terminals 8 and 9. The voltage sho uld be 

between 160 and 240 volts for 48 and 1 25 v. d. c. 
r ated rel ays; and 320 to 480 volts for 250 v . d . c .  

rated r elays. 

the circuit .  

Do not exceed 3.0 rn a. current in 

FO R R ELAY TO BE USED WI TH 
TC-TYP E  CAR RI E R  

Polar  Recei ver Unit  

Back o ff contact screws so  that they do  not 

make contact. Screw m agnetic shunts i nto the all­
out po sition ( 5  or 6 screw threads showing. ) The 
armature should remain against whichever side it  is 

pushed with this adjustment. 

Adj u st the stationary contacts fo r a contact gap 

of approximately . 020 " .  This perhap s  can best be 

done by inserting a . 0 10" steel thickness gage be­

tween the l arge rivet head o n  the moving armature 

and the right hand pole face (a . 0 1 0 "  travel o f  

the rivet head i s  equal t o  . 020" travel o f  the 

moving contacts) .  U sing an indicatin g  light in  e ach 

contact circuit, adjust the upper and lower stationary 

contacts to tou ch the mo ving contact at the sam e  

time.  With the feeler gauge removed the contact 

gap is .020" and the moving contacts clos e  simult­

aneously. 

Connect a jump er between the mi ddle and left 

hand contact connection of the CSG or CSP switch. 

The CSG switch is located on the left-hand pedestal 

8 

and CSP is located on the right hand pedest al of the 

relay ( front view).  Apply rated voltage acros s  the 
RRT coil and the RRT coil re sistor observing polar­

ity as shown in the internal schemati c diagram. The 
armature should move to the left .  

T o  the holding coil, RRH , apply 1 00 t o  200 
milli amp eres d . c . current observing correct p olarity. 

The armature should now move to the right. De-ener­

gize both coils and see that the armature stays up 

against the right hand side. 

Run both shunt s crews all the w ay in,  and then 

back out the left hand shunt s crew approximately 6 
turns.  B ack out the right hand shunt screw approxi­

m ately 9 turns. 

Re-energize the op erating coil with rated voltage 

and the holding coil with 40 milliamp eres d. c. Adj ust 

the right hand shunt s crew until the armature 
moves to the left .  If the armature moves to the l eft, 

at a value of holding coil current greater than 4 0 
milli amp eres, the right hand shunt screw should be 

turned out to lower this value to the correct 40 milli­

amp ere point.  

Increase the holding coil current to 60 milli­

amp eres and adjust the l eft hand shunt screw until 

the armature res ets,  or moves to the right. If the 

armature resets at a value of current l ess than 60 
milliamp eres, the l eft hand shunt s crew should be 

turned out. This will increase the reset value o f  th e 
armature and provide fo r the correct 60 milliampere 
reset value. 

Minor adju stm ents of both shunt screw must be 

m ade sevnal tim es until the desired operating points 

are o btai , ed, since the adju stments of one shunt 
screw affect the adjustment on the other shunt screw. 

Polar  Al arm Un i t  

The contacts should clo se with 80 milli amp eres 

d-e ± 5% appli ed to the alarm coil. Adjust the con­

tact screws to obtain an . 050" contact gap such 

that the armature motion between the left and right 

hand contacts is in the central p art of the air gap 

between the pole faces.  Tighten the contact locking 

nuts .  Approximate adj ustments of the two magnetic 

shunt screws are as follows: 

Turn both shunt screws all the way in.  Then 

back out both shunt screws approxim ately seven 
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TY P E  KA-4 CAR RI E R  AU XI L IA RY R E LAY ____________________ I_. L_. _41_·9_2_3 ._4o 

turns. Apply 80 milliamp eres d . c. to the coil observ­

ing correct pol arity, and then screw in the left hand 
shunt screw until the armature moves to the right at 

a value of current less than 80 milli amp eres, screw 

the left hand shunt out until the armature moves to 

the right at 80 milli amp eres. Check the dropout point 

by reducing the d .  c .  current. The armature should 
move to the left between the limits of 40 and 60 milli­

amp eres. If it fails to do so ,  adjust the right hand 

shunt screw until it do es .  It will then be necessary 

to recheck the pickup and dropout points again and 

mak e  any minor adjustm ents to the shunt screws that 

m ay be necessary until correct calibration is obtained. 

In  general ,  screwing in the left hand shunt s crew 

reduces the pickup current of the relay. Screwing in 

the right hand shunt screw increases the dropout cur­

rent. This will in turn cause a change in the pickup 

current, m aking necessary several slight readju st­

ments of both shunt screws to o btain the desired 

calibration.  The armature as finally calibrated 

should pickup and dropout with a snappy action. 

FOR RELAYS TO BE U SE D  WITH 
K R-TY P E  CARRI E R  

Polar Receiver U n i t  

C alibrate as outlined above except apply 15  rna. 

d- e current for polarity check. The pickup value 

should be 4 milliamp eres d. c .  ( armature moves to 

left) in stead of 40 rna. The reset calibration ( arma­

tures mo ves to the right) should be done at 6 milli­

amp eres instead of 60 rna. 

Alarm Un i t  

Calibrate a s  outlined above.  Except check 
pick-up at 8 milli amp eres ± 5% instead of 80 rn a. 

Dropout should be between 4 and 6 rna. instead of 

40 and 60 rna. 

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

Rep air work can be done most s atisfactorily at 

the factory. However, interchangeable p arts can be 

furni shed 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 

Current Burden at 60 Cycles .  

CURRENT VOLT-
AMPERES AMPERES 

0 . 5  2 . 2  

5 43  

20 394  

40 1 240 

60 2760 

t Current lagging voltage 
t t Current leading voltage 

Rati ng of Overc:urrent Unit 

Continuous rating 5 amp eres. 
rating 100 amp s .  

POWER 
F ACTOR 
ANGLE 

33 °  t 
70o t 
49 o t t 
3 9 . 2° t t  
3 2 . 5 °  t t  

One s econd 
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TYP E  KA-4 CARRI E R  AUXI L I A RY R ELAY ____________________ _ 
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FOI! SEMI FLUSH MTG. 
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3 i DU. 20 HOLES 
Olt CUT OUT 

__ 1 

57-D-7903 

* Fig. 6. O utline and Drilling P lan for Type KA-4 Relay in Type F T-32 C a s e. 
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I N S TA L L ATI O N  
Westinghouse I . L . 4 1 -923 . 4C 

• O PE R A T I O N  • MA I N TE N A N CE 

INSTR U CT IONS 
TYPE KA-4 CARRIER AUXILIARY RELAY 

C A U T I O N  B efore putting relays into s ervi c e ,  remove 
all blocking w hich may have been inserted for the 

p urpose o f  s ecuring the parts during shipment,  m ak e  

sure that all moving parts op erate freely, inspect the 
contacts to see t hat t hey are clean and clos e  proper­

ly, and operate the relay to check the settings and 

el ectrical connections.  

A P P L I C A T I O N  

The typ e KA-4 relay is an auxiliary relay used 

in the distance c arri er relaying scheme to block or  

prevent instantaneous tripping for faults external to 

the line s ection t o  which it i s  applied, and to p ermit 

instantaneous simultaneous tripping for internal 

faults.  The rel ay is arranged to respond t o  indica­

tions of fault power and direction provided by the 

p hase and ground relays, thereby controlling the 

transmission o f  the c arrier signal 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 Typ e KA-4 relay consists of directional 

auxiliary units,  receiver and alarm units ,  phase 

fault carrier operation indicator and carrier squelch 

relay. In addition, the typ e KA-4 relay contains a 

high speed o vercurrent unit used to start carrier 
tran smis sion for ground faults .  The construction and 
operation of the rel ay units are described below. 

Complete details o f  the operation o f  this relay in the 

distance carrier relaying s cheme i s  described in 
I. L .  4 1-9 1 1 .  

Overcurrent Un i t  

T h e  overcurrent unit i s  a product induction cyl­

inder typ e unit. The time p hase relationship of the 

two air g ap fluxes necessary for  the d evelopment o f  

torque i s  achieved by m eans o f  a capacitor c onnected 

in s eri es with one p air of pole windings. 

Mechanically, the overcurrent unit is comp osed 

* of three basic components :  a die-c ast aluminum frame 

and electromagnet ,  a moving elem ent as sembly ,  and 

a molded bridge. 

SUPERSEDES I . L. 4 1 -923. 4B 
*Denotes changes from superseded issue.  

T h e  frame s erves as the mounting structure for 

the m agnetic core. The m agnetic core which houses 

the lower pin bearin g  i s  s ecured to the frame by a 

spring and snap ring. The bearin g  can be r eplaced, 
i f  necessary, without having to remove the m agnetic 

core from the frame.  

The electromagnet has two p airs of coils. The 

coils o f  each p air  are mounted diametrically oppo site 

one another. In addition, there are two locating pins.  
The locating pins are used to accurately po sition the 

lower pin bearing,  which i s  mounted on the frame, 

with resp ect to the upper pin bearing, which i s  

threaded into the bridge. T h e  el ectromagnet i s  

p ermanently secured t o  t h e  frame and cannot be 

s ep arated from the frame .  

T h e  moving el ement as sembl y  consists of a 
spiral spring, contact carrying member, and an 

* aluminum cylinder as sembled to a molded hub which 

holds the shaft. The s haft has removable top and 

bottom j ew el bearings.  The shaft rides between the 

bottom pin bearing and the upper pin b earing with the 

cylinder rotating in an air gap formed by the el ec­
tromagnet and the magnetic core. 

The bridge is s ec ured to the electromagnet and 

frame by two mounting s crews. In addition t o  holdin g  
t he upp er pin bearing ,  the bridge i s  used for mounting 

the adjustable stationary contact housing. The 
stationary contact housing i s  held in p osition by a 

spring type clamp . The spring adjuster is located on 

the underside o f  the bridge and i s  attached to the 

moving contact arm by a spiral spring. The spring 

adjuster is also held in place by a spring typ e clamp. 

With the contacts clo s ed, the electrical connec­

tion i s  m ade through the stationary contact housin g 

clamp, to the moving contact, through the spiral 

spring out to the spring adju ster clamp. 

When the curre nt in the overcurrent unit exceeds 

t he pick-up value the contacts open,  allowing p o si­

tive potential to be applied to the carrier transmitt er . 
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TYPE KA-4 CARR I E R  AU XILIARY RE LAY _____________________ 
_ 

CARRI E R  P HASE FAUL T 
OP E RATION INDICATOR (01) 

2 

POLAR UNI T 
R E C E I V E R  R ELAY 

CSG AUX I L IARY 
SWI TCH 

POLAR UNIT  
RM R ELAY 
(AL) 

,._ __ SQUE LCH UNIT  �\ 
� 

CAR R I E R  START 
----- CONTACT ( los) 

Fig. l Type KA-4 Relay Without Case. (Front View) 

"'"'"'""'I ER START 
OVERCUR RE N T  UNIT ( l o s) 
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TY P E  KA-4 CARRI E R  AU XILI ARY RE LAY 

CURitEIT 
TEST JACK--- _ _  

CHUS I $  OPERA TED 
SHOIT IMG SW I TCH -

OVERCURREMT 
UN I T  

AUXI LARY 
SWITCHES ---------�-

2000-118 v . o . c .  
6000- 125 v . o . c .  
60000-250 v . o . c .  

Oll·lf8 V . O . C .  
85000-12S Y . O . C .  
150000-250 v . o . c. 

REU.Y·TYfi'E IU·IJ CARRIER AUXILIARY FOR 1:R CARRIER 
IN TYPE FT-32 CASE 
INTERNAL SCHEMATIC 

UPPER 

- POLAR UNIT 
(ALARM RELA'f') 

LOWER 

POLAR UNIT 
(RECEIVER RELAY) 

TWO Ill SER I E S  
/ F O R  25{) V . O . C .  

lJlOD-118 Y . O . C .  
SOOOD- 125 V . D . C .  
11200 0·250 V . O . C .  

20000-118 v . o . c .  
37500-125 Y . O . C .  
19000D-250 v . o . c .  

R E O  HAJtDLE 

TEST SWITCH 

TERNIMAL 

Fig. 2 Internal Schemati c o f  the Type KA-4 Relay for K R  

carrier set. 

A transformer and current limiting reactor i s  

used in conj unction with t h e  o vercurrent unit. The 

transformer and reacto r are of the s aturating type 

and limit energy to the overcurrent unit and redu c e  

t h e  burden on t h e  operating C T .  This transformer 

supplies one set of coils on the electromagnet with 

voltage shifted by appro ximatly 90 ° from the resi­

dual current supplied directly to another set o f  

coils.  

Directional Auxi l i ary Units  

These are two solenoid-type contactor switches 

designated as CSP and CSG. The plunger o f  the 

contactor switch has a circular conducting disc 

mounted on its l ower end and as the plunger travel s 

upward, the disc bridges three silver stationary con­

tacts. The CSP switch is energized by the op eration 

of the second zone unit of the KD-4 distance relay, 

and the CSG switch, by the op eration of the direction­

al and ov ercurrent units of the ground relay. The 

contacts of the two switches are connected in paral­

lel as shown in the internal schematic. The operation 

of either of these switches co nnects the carrier 

control circuit to negative to stop carrier, and ener­

gizes the RRT operating coil of the receiver rel ay 

unit. 

CURREIT 
TEST JACK 

INTERNAL SCHEMATIC 

I .L .  4 1 -923.4C 

IU KAliL£ 

UP.-E.R 
POLAR UMIT 

(ALJRM RELAY) 

LOWU 
POUR UNIT 

(RECEIVER RELAV) 

JW0 II IEIIES 
fOI 250 Y.D.C. 

13201-.a Y.D.C. 

SOOOQ-125 Y.D.C. 

U!IOQ.oZSO Y.D.C. 

100011-"8 Y.D.C. 
315D0-125 V.D.C • 
.-a-uo v.o.c. 

RED KAifU 

T£ST SWITCK 

TEIIUIAL 

629A476 

* Fig. 3 I nternal Sch ematic of the Type KA-4 Relay for TC 
carrier set. 

Recei ver Un i t  

T h e  polarized relay consists o f  an armature and 
contacts mounted on a leaf spring supported sym­

metrically within a m agnet frame. The armature rides 

in the front air gap o f  the frame with the contacts 

proj ecting o utside. The poles of a p ermanent magnet 

cl amp directly to e ach side of the frame. Two ad­
justable shunts are located acro ss the rear air gap s .  
These change the reluctance of the m agnetic p ath a s  

shown in Fig. 5 so a s  to force s o m e  o f  t h e  flux thru 
the moving armature which is fastened to the frame 

midway between the two rear air gaps.  Flux in the 
armature polarizes it and creates a magnetic bias, 

causing it to move towards either the left or right, 
depending upon the adj ustment. 

Two stationary contact screws are mounted to 

the left ( front view ) of the moving contact assembly 

and adj usted for normally open contacts. Thes e con­

tacts are designated, RRP and RRG , and are connect­

ed in the phase and ground trip circuit resp ectively. 
Thes e co ntacts are operated by two conc entric c oils,  

RRT and RRH, which are placed around the armature 

and within the m agnetic frame.  RRT is the op erating 

coil and receives its en ergy from the local battery 
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TY P E  KA-4 CAR RI E R  AU XI L I ARY R EL AY ----------------------------------------

TYPICAL TIME CURVE OF THE CARRIER-START OVERCURRENT UNIT 

OF THE TYPE KA- 4 RELAY 

20 

"' 18  0 
z 
0 
0 16 "' 
"' 
:::; 
...J 1 4  i 
� 
"' 1 2  2 
;::: 
<!) 10 
z � 8 
9 
1-
0 6 � � 

4 0 

2 

0 
0 2 4 6 8 10 12 14 16 18 20 

MULTIPLES OF PICKUP CURRENT 

OF CARRIER-START OVERCURRENT UNIT 

Fig. 4 Typ i cal Time Characteristi cs o f  carrier start o ver­

current uni t of th e type K A-4 Relay. 

when either CSP or C SG is closed. RRH is the hold­
ing coil and receives its energy from t he carrier 

transmitted either from the local tran smitter o r  the 

one at the end of the line s ection. These two 
coils are connected to oppo s e  each o ther with the 
operating coil, RRT op erating to clo se the RRP and 
RRG contacts and trip; and the holding coil, RRH to 

hold the RRP and RRG contacts open and block trip­

ping. The restraining torque o f  the RRH coil i s  suf­

ficient to overcome the operating torque of the RRT 

coil. Consequently, RRP and RRG contact s cannot 

close as long as RRH is energized. 

Alarm U nit  

T h e  alarm element i s  similar in  construction t o  

t h e  receiver elem ent except that i t  i s  energized by a 

singl e coil and operates a singl e  set of contact s .  

The coil is energized b y  t h e  received carrier t o  clo se 

the contacts and give an al arm. This element has a 

higher-pick-up than t hat of the receiver el ement in  

order to obtain a direct c heck on the sensitivity o f  

t he carrier transmitter-receiver. T h e  failure of the 

alarm relay to pick-up w hen carrier  i s  started in­

dicates insufficient o utput from the transmitter re­

ceivers . 

4 

Sque lch  Un i t  

The function o f  t h e  s quelch unit i s  t o  hold o ff 

the carrier for a p eriod of 1 50 milliseconds after  

the Breaker "a" contact opens.  This i s  t o  insure 

that all other terminal s  of the line are tripped b efore 
allowing carrier to be transmitted for any function s .  

T h e  squelch unit is a telep hone typ e unit o f  

slow release typ e. 

In  these relays , an el ectromagnet attracts a 

right angle iron brack et 

normally open contact. 

tained by a copper slug 

which in turn op erates one 
The slow release i s  ob­

located at the end opposite 

from the armature. When the coil becomes de- ener­

gized, the chang e in flux t hrough the slug results 

in an electromotive force and associ ated current in 

it.  This current produces a flux which aids the m ain 

flux and delays the release o f  the armature when t he 

coil is energized, the op eration of the relay is not 

appreci ably delayed b ecause the armature i s  op erated 

by flux not linking the slug. 

Operati on I nd i cator 

The operation i ndicator gives a visual indica­

tion of a carrier  t ripping operation for p has e faults 

by the distance relay through the RRP contacts.  

For  a ground fault carrier relaying operation,  the 
indicating contactor switch (ICS) located in the 
ground relay will drop a t arget. 

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

The characteristics  of the various elements o f  
the relays are a s  follows: 

For U s e  W i th K R - S e t  

CSP or CSG Coil 

CSP & CSG Tapped Resi stor 

Carrier Resistor 

RRT Operating Coil 

RR'f Coil Resisto r  

RRH Holding Coil 

AL Alarm Coil 

Operation Indicator ( 1 amp . )  

Squelch Unit Coil 

Squel�h Unit Adj . Resistor 

48V 
A vg .  

O h m s  

2 7  
200 

2000 

1 100 

1320 
1700 
500 

0 . 1 

3 300 

1 25 2 5 0  
A v g .  A vg .  

O h m s  O h m s  

2 7  435 
200 6000 

3 750 19000 

1 100 1 100 

5000 1 1 200 

1700 1700 
500 500 

0 . 1 0. 1 

3300 3300 

8500 1 5000 
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TY P E  KA-4 CA RRI E R  AU XI LI ARY R E LAY I . L .  4 1 -923.4C 
-----------------------------------------------

SHUN T 

SALAHC�O A I K  �A PS UM8ALAMCED A I R  �APS 

POLAR UN I T  P E �AMEMT MAGNET F LUX PATH S 

ADD I T I ONAL 
FLUX PATti 

183A062 

F i g. 5 Polar Unit P ermanent M agnet Flux P aths. 

F o r  U s e W i th T C -S e t  

CSP or CSG Coil 27 27 435 
CSP & CSG Tapped Resistor 200 600 6000 
Carrier Resi stor 1000 3750 
RRT Operating Coil 1 100 1 100 1 100 
RRT Coil Re sistor 13 20 5000 1 1 200 
RRH Holding Coil 20 20 20 
AL-Al arm Coil 4 4 4 

Operation Indicator ( 1  amp . )  0 . 1 0. 1 0. 1 
Squelch Unit Coil 3300 3300 3300 

Squelch Unit Adj . Resistor 8500 15000 

The pick-up and op erating values of these units 

are given under " Adjustments and Maintenance" . 

The tim e characteristic of the ov ercurrent unit 

is  shown in Fi g.  4 .  

The pick-up value of the over-current unit can 

be changed from the factory adjusted value of 0 .5  
amp eres to any value u p  t o  1 amp . b y  incre asing 

spring restraint. 

S E T T I N G S 

There are no settings to be made. 

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

The relays should b e  mounted o n  switchboard 

p an els or their equivalent in a location free from dirt, 

moi sture, exc essive vibration ,  and heat. Mount the 

relay verti cally by m ean s of the four mounting hol es 

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

the rear mounting stud or studs for proj ection mount­

ing. Either a mounting stud or the mounting screws 

may be utilized for grounding the relay. The electrical 

connections m ay b e  made directly to the terminals by 

mean s  of screws for steel panel mounting or to the 

termi nal studs furni shed with the relay fo r thick 

p an el mo unting. The terminal studs m ay be easily 

removed or inserted by locking two nuts on the stud 

and then turning the proper nut with a wrench. 

The carrier relaying schematic ( supplied with 

the carrier order) should be consulted for details o f  

the external co nnections of these relays. 
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TYP E  KA-4 CARRI E R  AU XI L IARY R E LAY ______________________ _ 

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

The proper adju stments to in sure correct op era­

tion of thi s rel ay have be en made at the factory, 

Upon receipt of the rel ay ,  no customer adjustments ,  

other than those covered under ' ' SETTINGS' ' ,  should 

be required. 

Acceptance Check 

The following check is  recommended to insure 
that the r elay is  in  prop er wo rking order: 

Overcurrent Un i t  

Pass 0 . 5  amperes o f  alternated c urrent through 

relay terminals the contact should pick-up within 

. 475 and . 5 25 amp . 

Di rectional Auxi l i ary Un its  ( CSP and CSG). 

E ach c ontactor switch has a section of a tapped 
resi stor in series with it, and will pick up po sitively 

when rated control voltage is applied aero ss the coil 
and its section of the re sistor. 

These units should op erate at 24 volts for the 

48-volt relay ,  60 volts for the 1 25-volt relay,  and 

1 20 volts for 250-volt relay.  These units have an 

intermittent rating, and should not be energized for 

more than a few s econds . 

Operation I ndi cato r  (01) 

With the polar unit contacts clos ed. apply direct 
current to the op eration indicator relay terminals .  

The op eration indicator should pick-up and drop the 
indicator target between 1 amp ere and 1 . 2  amp eres 
d-e . 

Squelch Un i t  ( SQ) 

Apply rated D . C .  voltag e to relay terminals that 

will energize the squelch unit and note contact opera­

tion.  

Blocking Zener Diode 

Apply rated D . C .  voltage in series with 1 0 , 0 00 

ohms resistors acro ss terminals 8 and 9 with po si­

tive on 9 ,  the current leak age flow should not exceed 

. 25  rn a. Reverse polarity of the applied voltage; 

the current flow should be equal to the appli ed 

voltag e divided by the s eri es resistance. 

6 

FO R RELAYS TO B E  USED WI TH 
TC-TYP E CAR RI E R  

Po l ar Un i t  (Recei ver Rel ay) 

Connect a jumper between the middle and l eft 

hand contact connection o f  the CSG or CSP switch. 

The CSG switch is located on the left-hand pedestal 

and CSP i s  located on the right-hand p edestal on the 

rel ay ( front vi ew).  App ly rated voltage acro ss the 

RRT coil and the RRT coil resistor,  o bs erving polar­

ity as shown in the internal schematic .  The armature 

should move to the l eft. 

To the holding coil (RRH) relay t erminal s ,  apply 

direct current o bs erving correct polarity. Increase 
the current until the armature mo ves to the right . 

The armature should move to the right at appro x­

imately 60 rn a. Now reduce the current and the 

armature should move to the l eft at appro xim at ely 
4 0  rn a. 

Alarm Un i t  (AL)  

Connect direct current t o  the alarm unit relay 

terminals .  Increase the current until the contacts 

pick-up. The contacts should pick up at approximate­

ly 80 rna. Now reduce the current and the co ntacts 

should open at 40 to 60 rna. 

FOR R EL AYS TO BE USED WITH 
TYPE KR CARRI ERS 

Po lar Un i t  ( Receiver Rel ay) 

Connect a j umper between the middle and l eft 

hand contact connection of the CSG o r  CSP switch. 
The CSG switch is  located on the left-hand pedestal 

and CSP is located on th e right-hand pedestal o n  the 
relay ( front vi ew). Apply rated voltag e acro ss the 

RRT coil and the RRT coil resistor, observing polar­

ity as shown in the internal schematic.  The armature 

should move to the l eft. 

To the holding coil ( RRH) r el ay t ermin als ,  apply 

direct current observing correct polarity. Increas e  

t h e  current until t h e  armature moves t o  t h e  right. T h e  

armature should mo ve t o  t h e  right a t  appro ximately 

6 rna. Now r edu ce the current and the arm atu re 

should move to the l eft at appro ximately 4 rna. 

Al arm Un i t  (AL) 

Connect direct current to the alarm unit relay 
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TYP E  KA-4 CARRI ER AU X I L I ARY R ELAY -----------------,.----1 · L_._ .. _1 ·_92_3._"'c 

termin al s .  

pick up . 

Increase the current until the contacts 

The contacts should pick up at approxi-
mately 8 rna. Now redu ce the current and the con­
tacts should open at 4 to 6 rna. 

ROU TI N E  MAINTENANC E  

All relays should be insp e cted periodically and 

the op eration should be checked at least once every 

year or at such other tim e  intervals as m ay be dic­

tated by experience to be suitable to the particular 

application. 

All contacts should be perio dically cl eaned. A 

contact burni sher S# 18 2A836HO 1 is recommended fo r 

thi s purpose.  The use o f  abrasive m aterial fo r 

cleaning contacts i s  not recommended, becau se o f  

the danger of embedding small parti cl es in the face 

of the soft silver and thus impairing the contact. 

CALI BRATION 

Use the follo wing pro cedure for calibrating the 

relay if the rel ay has been taken apart fo r repairs or  

the adj u stm ents have been disturbed. Thi s pro cedure 

should not be u s ed unless  it is apparent th at the 

rel ay i s  not in  proper working order. ( See " Accept­

ance Check " ) .  

Overcurrent Un i t  

T h e  upper bearing screw should b e  screwed 

down until there i s  app roximately 1/64" cl e arance 

between it  and the top o f  the shaft bearin g. Securely 

lock in po sition with the lock nut. The lower b ear­

ing po sition is fixed and cannot be adjusted. 

With the moving contact in  the norm ally clo sed 

po sition,  i . e . ,  a gainst the right side of the bri dg e, 

screw in the stationary contact until both contacts 
just cl0 se.  Then screw in the station ary contact 

approxim ately one-qu arter turn farther to provide the 
correct amount of follow. 

The clamp holding the stationary contact housing 

need not be loo sened for the adjustm ent since the 

clamp utilizes a spring-type action in holding the 

stationary contact in  position .  

P ass 0 . 5 amp. of a. c. through relay terminals.  

The sensitivity adju stment i s  m ade by varying 

the tension of the spiral spring attached to the mov­

ing elem ent ass embly. The spring is adj u sted by 

placin g a screwdriver or similar tool into one of the 
notches located on the p eriphery of the spring adjust­
er and rotating it. The spring adju ster is lo cated 
on the underside of the bridge and i s  held in place 

by a spring typ e clamp that do es not have to be 

loo sened prior to m aking the neces sary adju stments. 

Adjust the spring until the co ntact j ust o p en .  
I n  a similar m anner the pi ck-up value can be adj u st­

ed for any value between . 5  - 1 . 0  amp . 

Di rectional Auxi l iary Units  (CSP and CSG) 

The two contactor switches, CSP and CSG, have 

adjustabl e plunger travel. Adjust the station ary core 

and the moving core of 1/64" when the switch is 

picked up. This can be don e  by turning the relay 

up side-down and screwing up the core s crew o f  the 

switch until the contacts j ust separate.  Then back 

off the core screw appro ximately one turn and lock 

in place. This prevents the moving core from strik­

ing and sticking to the stationary core b ecau se o f  

residual m agneti sm. Adj u st t h e  contact clearance 

for approximately 1/3 2 "  by means of the two small 
nuts on either side of the Micarta di sc. 

Each contactor switch has a s ection of a tapped 

resistor in  series with it, and will pick up po sitively 

when rated trip circuit voltage is applied acro s s  the 

coil and its section of the resistor. 

The units should op erate at 24 volts fo r the 48-

volt relay, 60 volts fo r the 1 25-volt relay and 1 20 

volts for 250-volt relay.  These units h ave an inter­

mittent rating, and should not be energized for more 
than a few s econds. 

Squel ch Un i t  

Check operation with tim er. Adjust seri es 

resistor to  measure app roxim ately 5000 o hm s  for 

125  v . d. c .  relays and for 13000 ohms for 250 v . d . c. 

relay. With armature clo sed adjust the res�dual air 
gap to be . 00 2 " - . 0 03 " .  Contact g ap should meas­

ure from . 0 2 0 "  to . 0 3 5 " .  Check for dropout time 

between . 140-. 1 6 0  seconds. If necessary dropout 

time can be adjusted by changing the residual air 

gap .  After final adjustment the . g ap should be at 

l east . 00 2 " .  The pick up tim e  should be below 

1 6  milli seconds at -20% rated D . C .  voltage. If 

neces sary readjust series resi stor. 

Operation Indi cator 

The op eration indicator should pick up and drop 
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TYP E  KA-4 CAR RI E R  AUXIL IARY R EL AY 
---------------------------------------------------------

the indicator target when the current is between 1 and 

1 .  2 amperes d-e. 

Mak e  sure that the target drops freely wh en the 

unit op erates. 

Z EN E R  DIODE T EST 

Forward Characteri sti c s  

P ass 200 milli amp eres o f  d . c. current through 

t erminals 8 and 9 with po sitive on terminal 8. 

Measure voltage drop acro ss terminals 8 and 9. The 

voltage drop should not exceed 3 . 5  volts. 

Reverse Characteri sti cs - Breakdown Vol tage 

The breakdown voltage is determined by in­

creasing voltage acro ss termi nal s 8 and 9 with 

po sitive on 9. Place 1 0 , 000 ohm r esistor in series 
with amp . meter. Increase voltage until current 
reads . 2 5  milli amp eres. Measure d . c .  voltage 

acro ss termin als 8 and 9. The voltage should be 

between 1 60 and 240 volts for 48 and 1 25 v . d. c. 
rated r el ays; and 3 20 to 480 volts for 250 v . d . c .  

rated r elays. 

the circuit .  

Do not  exceed 3 . 0  rn a. current in  

FO R R ELAY TO BE USED WI TH 
TC- TY P E  CA RRI E R  

Pola� Recei ver Un it  

Back o ff contact screws s o  that they d o  not 

m ak e  contact. Screw m agnetic shunts i nto the all­
out po sition (5 or 6 screw threads sho wing.)  Th e 
armature should remain against whichever side it i s  

pushed with this adj ustment. 

Adj ust the stationary contacts fo r a contact gap 
of approximately . 0 20 " .  This perhaps can best b e  

done b y  inserting a . 0 1 0 "  steel thickness gage be­

tween the l arge rivet head on the moving armature 

and the right hand pole face (a . 0 1 0 "  travel o f  

the rivet head is  equal t o  . 0 20" travel o f  the 

moving contacts) .  Using an indicatin g  light in  e ach 

contact circuit, adjust the upper and lower stationary 

contacts to tou ch the moving contact at the s am e  

time. With the feeler gauge removed the contact 

gap is  . 0 2 0 ' ' and the moving contacts clo s e  simult­

aneously. 

Connect a jumper between the middle and l eft 

hand contact connection o f  th e CSG or CSP switch. 

The CSG switch is  lo cated on the left-hand pedestal 

8 

and CSP is located on the right hand pedestal of the 

relay (front vi ew). Apply rated voltage acro ss the 

RRT coil and the RRT coil resistor observing polar­
ity as shown in the internal schematic diagram. The 

armature should move to the left. 

To the holding coil, RRH, apply 1 00 to 200 

milli amp eres d . c .  current observing correct polarity. 

The armature should now move to the right. D e-ener­

gize both coils and see that the armature stays up 

against the right hand side. 

Run both shunt screws all the w ay in, and then 

back out the l eft hand shunt screw appro xim at ely 6 

turn s. Back out the right hand shunt screw approxi­

m ately 9 turns. 

Re- energize the op erating coil with rated voltage 

and the holding coil with 40 milliamp eres d. c .  Adj ust 

the right hand shunt screw until the armature 

moves to the left . If th e armature moves to th e l eft , 

at a value o f  holding coil current greater than 4 0 

milliamperes, the right hand shunt screw should be 

turned out to  lower this value to the correct 4 0  milli­
ampere point. 

Increase the holding coil current to 60 milli­

amp eres and adjust the l eft hand shunt screw until 

the armature re s ets,  or moves to the right. If the 

armature resets at a value of current l ess than 60 

milli amp eres, the l eft h and shunt screw should be 

turned out .  Thi s will increase the reset value o f  th e 
armature and provide for the correct 60 milliampere 

reset value. 

Minor adjustments o f  both shunt screw must be 

m ade several tim es until the desired op erating points 

are o btained, since the adju stments o f  one shunt 

screw affect the adjustment on the other shunt screw. 

Polar  Al arm Un i t  

The contacts should close with 8 0  milliamperes 

d-e ± 5% appli ed to the alarm coil. Adjust the con­

tact screws to obtain an . 050" contact gap such 

that the armature motion between the left and right 

hand contacts is  in the c entral p art of the air gap 

between the pole faces. Tighten the contact locking 

nuts. Approximate adjustments o f  the two magnetic 

shunt screws are as follows: 

Turn both shunt screws all the way in.  Then 

back out both shunt screws appro ximately seven 
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TYP E  K A-4 CARRI ER AUXH. I A RY R E LAY ___________________ �I'"'"". L_. _4 1_-9_2_3.�4c 

turns. Apply 80 milliamp eres d . c .  to the coil obs erv­

ing correct polarity, and then screw in the left hand 
shunt screw until the armature moves to the right at 
a value of current less than 80 milli amp eres,  screw 

the l eft hand shunt out until the armature moves to 

the right at 80 milli amp eres. Check the dropout point 

by reducing the d. c .  current. The armature should 

move to the left b etween the limit s  of 40 and 60 milli­

amp eres .  If it fails to do so, adj ust the right hand 

shunt screw until it  do es.  It will then be necessary 

to recheck the pickup and dropout points again and 

mak e any minor adjustments to the shunt screws that 

may be necessary until correct calibration is obtained. 

In general ,  screwing in the left hand shunt screw 

reduces the pickup current of the relay. Screwing in 

the right hand shunt screw increases the dropout cur­

rent. Thi s will in turn cause a chang e  in the pickup 

current, m aking necessary several slight readj u st­

m ents of both shunt screws to o btain the desired 

calibration.  The armature as finally calibrated 

should pickup and dropout with a snappy action.  

FOR R E LAYS TO BE USE D  WITH 
K R-TYP E  CARRI E R  

Polar  Receiver Un i t  

C alibrate a s  outlined above except apply 1 5  rn a. 

d-e current for polarity check. The pi ckup value 

should be 4 milliamperes d. c. ( armature moves to 

left) instead of 40 rna. The reset calibration ( arma­

tures moves to the right) should be do n e  at 6 milli­

amp eres instead of 60 rna. 

Al arm Un i t  

Calibrate a s  outlined abo ve. Except check 

pick-up at 8 milliamp eres ± 5% instead of 80 rn a. 
Dropout should be between 4 and 6 rn a. instead o f  

40 and 60 rn a .  

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

Rep air work can be done most s atisfactorily at 

the factory. However, interchangeabl e p arts can be 
furnished to the customers who are equipped for 

doing rep air  work. When ordering parts, always give 

the complete nameplat e data. 

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

Current Burden at 60 Cycles.  

CURRENT VOLT-
AMPERES AMPERES 

0 . 5  2 . 2  

5 43  

20 394 

40 1 240 

60 2760 

t Current l agging voltage 
t t Current leading voltage 

Rati ng of Overcurrent Unit 

Continuous rating 5 amp eres. 

rating 100 amp s.  

P OWER 
F ACTOR 
ANGLE 

33° t 
70°  t 
49 ° t t 
39 . 2° tt 
3 2. 5° t t 

One second 
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J .h-----i ---d 
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r- e l -1  ' u 
PMEL LOCATI OII \ A 
SEMI FLUSH MTG.-----·� I 
PRO.IECTIOII MTG. -------1 

TEIMIJll AltO 
MOUNTING DElllLS 

PMEL DltiUtiiG OR CIROUT Pll �lOll MTG. 

3 i Ot A. 20 HOUS 
Olt CUT OUT 

... 
_1 

57-D-7903 

* Fig. 6. O utline and Drilling P lan fo r Type KA-4 R el ay in Type F T-42 C ase. 
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I N STA L L  A Tl ON 
Westinghouse I . L. 4 1 - 923. 4B 

• OPE R A T I O N  • M A I N TEN A N CE 

INSTRUCT IONS 
TYPE KA-4 CARRIER AUXILIARY RELAY 

C A U T I O N  B efore putting relays into service,  remove 
all blocking which may have been ins erted for the 

purpose of s ecuring the parts during shipment, mak e  

sure that all moving parts op erate freely, inspect the 
contacts to see that they are clean and close prop er­

ly, and operate the relay to check the settings and 

electri cal connections.  

A P P L I C A T I O N  

The typ e KA-4 relay is an auxiliary relay used 
in the distance carrier rel aying scheme to block or  

prevent inst antan eous tripping for faults external to  

the line s ection to which it i s  appli ed, and to permit 

instantan eous simultaneous tripping for internal 

faults.  The relay is arranged to resp ond to indica­

tions of fault power and direction provided by the 

p hase and ground relays, thereby controlling the 
transmission of the carrier signal 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 Typ e KA-4 rel ay consists of direction al 

auxili ary units, receiver and alarm units, p hase 

fault carrier op eration indicator and carrier s quelch 
relay. In addition, the typ e KA-4 rel ay contains a 

high speed o vercurrent unit used to start carrier 
transmission for ground faults .  The construction and 
operation of the relay units are described below. 
Complete details o f  the operation o f  this relay in the 

distance carrier relaying s cheme is described in 
I.L. 4 1-9 1 1 .  

Overcurrent Un i t  

T h e  overcurrent unit i s  a product induction cyl­

inder type unit. The time p hase rel ationship of the 

two air gap fluxes necessary for the development of 

torque is achieved by m eans o f  a capacitor c onnected 

in seri es with one pair of pole windings. 

Mechanic ally, the overcurrent unit is composed 

of three basic components: a die-cast alumium frame 

and el ectromagnet, a moving element assembly, and 
a mold ed bridge. 

SUPERSEDES I . L. 4 1 - 923. 48 
*Denotes changes from superseded i ssue. 

The frame s erves as the mounting structure for 

the m agnetic core . The m agnetic core which houses 

the lower pin bearing i s  secured to the frame by a 
spring and snap ring.  The bearin g  can b e  r eplaced, 

if necessary, without having to remove the m agnetic 

core from the frame .  

T h e  electromagnet h a s  two p airs of coils. The 

coils of each p air are mounted diametrically oppo site 

one another. In addition,  there are two locatin g  pins.  
The locating pins are used to accurately position the 

l ower pin bearing,  which i s  mounted on the fram e, 

with respect to the upper pin bearing, which is 

threaded into the bridge. The electromagnet is 

perman ently secured to the frame and cannot be 

sep arated from the frame. 

The moving element assembly consists of a 

spiral spring, contact carrying member, and an 

alumium cylinder assembled to a molded hub which 

holds the shaft. The shaft has removable top and 

bottom j ewel bearings.  The shaft rides between the 
bottom pin bearing and the upper pin bearing with the 

cylinder rotating in an air gap formed by the electro­

magnet and the m agnetic c ore.  

The bridge i s  secured to the electromagnet and 

frame by two mounting s crews. In addition to holding 
the upper pin bearing, the bridge is used for mounting 

the adj ustable statio n ary contact housing. The 
stationary contact housing i s  held in positio n  by a 

spring type clamp. The spring adjuster is located on 

the underside of the bridge and is attached to the 

moving contact arm by a spiral spring. The spring 

adjuster i s  also held i n  place by a spring type clamp. 

With the contacts closed,  the electrical connec­

tion i s  m ade through the station ary contact housing 

clamp, to the moving contact, through the spiral 

spring out to the spring adjuster clamp. 

When the current in the o vercurrent unit exceeds 

the pick-up value the contacts op en,  allowing po si­

tive potential to be app lied to the carrier transmitter. 

E F FECTI VE NOVEMBER 1 965 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TY P E  KA-4 CARRI ER AU XILI ARY RE LAY _____________________ 
_ 

CARRI E R  P HASE FAUL T 
OPERATION INDICATOR (01) 

2 

POLAR UNI T 
R E C E I V E R  R EL AY 

CSG AUX I L IARY 
SWI TCH 

POLAR UNIT  
LARM R ELAY 

(AL) 

�--SQUE LCH UNIT ';� 

CAR R I E R  START 
---- CONTACT ( l o s) 

Fig. 1 Type KA-4 R elay Without Case. (Front View) 

, .... ,..,.,,,, , E R  START 
OVERCURRENT UNIT ( l o s) 
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TY P E  KA-4 CAR RI E R AU XIL IARY RELAY 
-

-
-------------------I . L_._4_1 -_92_3_.4_B 

CURRElT 
T£ST JACK---

CHUS I S  OPERATED_ 
SHORTIIIG SWITCH 

OV£RCURREIIT 
UN I T  

AUXI LARY SW I TCHES ----..._ 

2000-LIS V.D.C.  
6000-125 v.o.c. 
60000-250 v.o.c. 

DO-LIS 'i'.Q.C.  
85000·125 v.o.c.  
150000-250 Y.D.C.  

REU.Y·TYPE U-� CARRIER AlllllURY FOR fi:R CARR IER 
I N  TYPE FT-32 CASE 
INTERNAL SCHEMATIC 

"' 

TWO I ll  SERI ES 
FOR 250 V . D . C .  

13200-118 v . o.c.  
50000-125 v.o.c.  
1 1200 0·250 Y . D . C .  j 20001)-1�8 v.o.c.  
37500-125 v.o.c.  

I 190000-250 v.o.c.  

J :::::::� !OJ TERNIMAL 

Fig. 2 I nternal Schem atic of the Type KA-4 Relay for KR 

carrier set. 

A transformer and current limiting reactor is 
used in conjunction with the overcurrent unit. The 

transformer and reactor are of the saturating type 

and limit energy to the overcurrent unit and reduce 

the burden on the operating CT. This transformer 
suppli es one set of coils on the electromagnet with 

voltage s hifted by approximatly 90 a from the resi­

dual current supplied directly to another set of 

coils .  

Di recti onal Auxi l i ary Units  

These are two solenoid-type contactor switches 

designated as CSP and CSG. The plunger of  the 

contactor switch has a circular conducting disc 

mounted on its lower end and as the plunger travels 

upward, the disc bri dges three silver stationary con­

tacts. The CSP switch is energized by the operation 

* of the second zone unit of  the KD-4  distance relay, 

and the CSG switch, by the operation of the direction­

al and overcurrent units of  the ground relay. The 

contacts of  the two switches are connected in paral­

lel as s hown in the internal schemati c. The operation 

of either of these switches connects the carrier 

control circuit to n egative to stop carrier, and ener­

gizes the RRT op erating coil of the receiver relay 
unit. 

CURREIIT 
TEST JACK 

AUX I L I ARY 
SWITCM.S �_ 

INTERNAL SCHEMATIC 

lED .. BLE 

£URREIIT SKUNT 

132011-IJS Y.D.C. 
SOOOil-125 Y.D.C. 

112tllft.450 V.D.C. 

toooa-118 v.o.c. 
375D0-125 v.o.c. 
18110-250 v.o.c. 

RED HAIUtU 

TEST SWITCH 

TEitUUl 

629A476 

Fig. 3 Internal Sch emati c of the Type KA-4 Relay for TC 
carrier set. 

Recei ver Un i t  

T h e  polarized relay consists of  a n  armature and 

contacts mounted on a leaf spring supported sym­

metrically within a magnet frame. The armature rides 

in the fro nt air gap of  the frame with the cont acts 

proj ecting outside. The poles of a permanent magnet 

clamp directly to e ach side of  the frame. Two ad­

j ustable shunts are located across the rear air gap s .  
These change t h e  reluctance of the magnetic p ath as 

shown in Fig. 5 so as to force some of the flux thru 
the moving armature which is fastened to the frame 

mi dway between the two rear air gap s .  Flux in the 

armature polarizes it and creates a magnetic bias , 

causing it to move towards either the left or right, 
depending upon the adj ustment. 

Two statio n ary contact screws are mounted to 

the left ( front view) of the moving contact assembly 

and adjusted for normally open contacts.  These con­

tacts are designated, RRP and RRG , and are connect­

ed in the phase and ground trip circuit resp ectively. 

These contacts are op erated by two concentric coils ,  

RRT and RRH, which are placed around the armature 

and within the m agnetic fram e. RRT is the op eratin g  
coil and receives i t s  en ergy from t h e  local battery 
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TY P E  KA-4 CAR RI E R  AUXI L I ARY R ELAY ----------------------------------------

TYPICAL TIME CURVE OF THE CARRIER-START OVERCURRENT UNIT 

OF THE TYPE KA- 4 RELAY 

20 

"' 18  0 
z 
0 
Q 16 "' 
"' 
:J 
...J 1 4  i 
� 
"' 12  
:I! 
;:: 
"' 10 
z � 8 
9 
f-
Q 6 ;! � 

4 Q 

2 

0 
0 2 4 6 8 10 12 14 16 18 20 

MULTIPLES OF PICKUP CURRENT 

OF CARRIER-START OVERCURRENT UNIT 

Fig. 4 Typi cal Time Characteristics of carrier start o ver­

current unit  of the type KA-4 Relay. 

when either CSP or  CSG is clo sed. RRH i s  the hold· 

ing coil and receives its energy from the carrier 

transmitted either from the local transmitter or the 

one at the end of the line s ection. These two 
coils are connected to oppo s e  each other with the 
op erating coil, RRT op erating to clo se the RRP and 
RRG contacts and trip;  and the holding coil, RRH to 

hold the RRP and RRG cont acts open and block trip­

ping. The restraining torque o f  the RRH coil is suf­

ficient to overcom e the op erating torqu e of the RRT 

coil. Consequently, RRP and RRG contact s cannot 
clo se as long as RRH i s  energized. 

Alarm Un i t  

T h e  alarm el ement i s  similar in  construction to 

the rec eiver elem ent except that it is energized by a 

single coil and op erates a single s et of contacts.  

The coil  is energi zed by the received carrier to clo se 

the contacts and give an alarm. This el ement has a 

higher-pick-up than that of the receiver el em ent in 

order to obtain a direct c heck on the sensitivity of 

the carrier transmitter-receiver. The failure of the 

alarm relay to pick-up w hen carrier i s  started in­

dicates insufficient output from the transmitter re­

ceivers .  

4 

Sque lch  Unit  

The function of the  s quelch unit i s  to  hold o ff 

the carrier for a p eriod of 1 50 milliseconds after 

the Breaker "a" contact opens.  This is to  insure 

that all other terminal s  of the line are tripped b efore 

allowing carrier to be transmitted for any functions.  

The squelch unit i s  a tel ep hon e  typ e unit of 
slow rel eas e  typ e. 

In these r elays, an electro magnet attracts a 

* right angle iron brack et which in turn op erates one 

normally open contact. The slow releas e  i s  ob­

tained by a copper slug lo cated at the end opposite 

from the armature.  When the coil becomes de-ener­

gized, the change in flux thro ugh the slug re sults 

in an electromotive forc e and associated current in 

it. Thi s current produces a flux which aids the m ain 

flux and delays the release of the armature when the 

coil i s  energized, the op eration of the relay i s  not 

appreci ably delayed b ecause th e armature i s  op erated 
by flux not linking the slug. 

Operati on Ind i cator 

The operation i ndicator gives a visual indica­
tion of a carrier tripping operation for p hase faults 

by the distance relay through the RRP contacts. 

For a ground fault carrier relaying operation,  the 

indicating contactor switch (ICS) located in the 
ground relay will drop a target. 

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

The characteristics of the various el ements of 
the relays are as follows: 

For U s e  W i t h  K R -Set  48V 1 25 2 5 0  
A vg. A v g .  A v g .  

O h m s  O h m s  O h m s  

CSP o r  CSG Coil 27 27 435 
CSP & CSG Tapped Resi stor 200 200 6000 
Carrier Resistor 2000 3750 19000 
RRT Operating Coil 1 100 1 100 1 100 
RRT Coil Resisto r  1320 5000 1 1 200 
RRH Holding Coil 1700 1700 1700 
AL Alarm Coil 500 500 500 
Operation Indicator ( 1 amp . )  0. 1 0 . 1 0 . 1 
Squelch Unit Coil 3300 3300 3300 

* Squel�h Unit Adj . Resi stor 8500 15000 

�. 
� 
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TY P E  KA-4 CA RRI E R  AU X I L I ARY R E LAY 
_____________________ I . L_._4_1 --92_3_.4_B 

SHUN T 

l_N 
6ALANC tD A I �  �APS UMBALAHCEO A I R  �APS 

POLAR UH I T  P ERMANENT �AGHET F LUX PATHS 

183A062 

Fig. 5 Polar Unit P ermanent M agnet Flux P aths. 

F o r  U s e W i th T C -S e t  

CSP or CSG Coil 27 27 435 
CSP & CSG Tapped Resi sto r 200 600 6000 
Carrier Resistor 1 000 3750 
RRT Op erating Coil 1 100 1 100 1 100 
RRT Coil Resi sto r 1 3 20 5000 1 1200 
RRH Holding Coil 20 20 20 
AL-Alarm Coil 4 4 4 

Op eration Indicator ( 1  amp . )  0 . 1  0. 1 0 . 1 

Squelch Unit Coil 3300 3300 3300 

* Squelch Unit Adj . Resistor 8500 15000 

The pick-up and op erating values of these units 

are given under " Adju stments and M aintenanc e " .  

The time characteristic o f  the o vercurrent unit 

is shown in Fig. 4 .  

The pick-up value of the over-current unit can 

be changed from the factory adjusted valu e of 0 .5  
amp eres to any value u p  t o  1 amp . b y  increasing 
spring restraint. 

S E T T I N G S 

There are no settings to be m ade. 

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

The relays should b e  mounted o n  switchboard 
p an el s  or  their equi valent in a locatio n  free from dirt, 

moi sture, excessive vibratio n ,  and heat. Mount the 

relay vertically by mean s  of the four mounting holes 

on the flange for semi-flush mounting or by m e ans of 
the rear mounting stud or studs for projectio n mount­

ing. Either a mounting stud or the mounting s crews 

m ay be utilized for grounding the relay. The electri cal 

connections may be m ade directly to the terminal s by 

means of screw s for steel panel mounting or to the 

terminal studs furni shed with the rel ay fo r thick 

p an el mounting. The terminal studs m ay be easily 

removed or  inserted by locking two nuts on the stud 

and then turning the proper nut with a wrench. 

The carrier relaying schematic ( supplied with 

the carrier order) should be consulted for detail s o f  

the external connections o f  these relays. 
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TYP E  KA-4 CARRI E R  AU XI L IARY R ELAY ______________________ _ 

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

The proper adju stm ents to in sure correct op era­

tion of thi s rel ay have been made at the factory, 

Upon rec eipt of the relay, no customer adju stm ent s ,  

other than tho s e  covered under ' 'SETTINGS' ' ,  should 

be required. 

Acceptance Check 

The following check i s  recommended to insure 

that the r elay i s  in  prop er working order: 

Overcurrent Un i t  

P a s s  0 . 5  amperes o f  alternated c urrent through 

relay terminals the contact should pick-up within 

. 4 7 5  and . 5 25 amp . 

Di rectional Auxi l ia ry Un its (CSP and CSG). 

E ach c ontactor switch has a section of a tapped 
resistor in series with it, and will pick up po sitively 

when rated control voltage is applied aero ss the coil 
and its section of the resi stor. 

These units should o p erate at 24 volts for the 

4 8-volt relay, 60 volts for the 1 25-volt relay, and 

1 20 volts for 250-volt relay. These units have an 

intermittent rating,  and should not b e  energized for 

more than a few s econds. 

Operation Ind i cator (01) 

With the polar unit contact s cl o s ed,  apply dir ect 
current to the op eration indicator relay termin als.  
The op eration indi c ator should pick-up and drop the 

indicator target b etween 1 amp ere and 1 . 2  amp eres 
d-e . 

Squel ch Un it  ( SQ) 

Apply rated D . C .  voltag e to relay terminals that 

will energize the s quelch unit and note contact opera­

tion.  

Blocking Zener Diode 

Apply rated D . C .  voltage in seri es with 1 0 , 000 

ohms resistors acro s s  terminals 8 and 9 with po si­

tive on 9 ,  the current leak age flow should not exceed 
. 25 rn a. Reverse polarity o f  the applied voltage; 

the current flow should b e  equal to the appli ed 

voltage divided by the s eri es resi stan ce. 

FO R RELAYS TO BE USED WI TH 
TC-TYP E  CAR RI E R  

Po lar Un it  (Recei ver Rel ay) 

Connect a jumper between the middl e and l eft 

hand contact connection o f  the CSG or CSP switch. 

The CSG switch is located on the left-hand pedestal 

and CSP is located on the right-hand p edestal on th e 

relay ( front vi ew).  Apply rated voltage acro s s  the 

RRT coil and the RRT coil resistor,  observing polar­
ity as shown in the internal schematic. The armature 

should move to the l eft. 

To the holding coil ( RRH) relay terminal s ,  apply 

direct current o b s erving correct polarity. Increase 
the current until the armature mo ves to the right . 

The armature should move to the right at approx­
imately 60 rn a. Now reduce the current and the 

armature should move to the l eft at appro xim at ely 
40 rn a. 

Al arm Un i t  (AL) 

Conn ect direct current to the alarm unit relay 

terminal s .  Increase the current until the contacts 

pick -up.  The contacts should pick up at appro ximate­

ly 80 rna. Now redu ce the current and the contacts 

should open at 40 to 60 rna.  

FO R R EL AYS TO B E  USED WITH 
TYP E  KR CARRI ERS 

Polar Unit ( Recei ver Rel ay) 

Connect a jump er between the middle and l eft 
hand contact connection of the CSG or  CSP switch. 

The CSG switch i s  located on the left-hand pedestal 

and CSP is located on the right-hand p edestal on the 

relay ( front vi ew).  Apply rated voltage acros s  the 

RRT coil and the RRT coil resistor,  obs erving polar­

ity as shown in the internal schematic .  The armature 

should move to the l eft. 

To the holding coil ( RRH) relay terminal s ,  apply 

direct current observing correct polarity. Increas e  

the current until the armature moves to t h e  right. The 

armature shoul d mo ve to the right at appro ximately 

6 rna. Now r educe the current and the arm atu re 

should move to the l eft at approximat ely 4 rn a. 

Al arm Un i t  (AL) 

Connect direct current to the alarm unit relay 
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TYP E  KA-4 CAR RI E R  AUX I L I ARY R ELAY ---------------------1 ·_L_. 4_1
_-9_23_.4_8 

termin al s .  

pick up . 

Increase the current until the contacts 

The contacts should pick up at approxi-

mately 8 rn a. Now redu ce the current and the con­
tacts should open at 4 to 6 rna. 

ROU TI NE MAINTENANC E  

All rel ays should be insp e cted periodically and 
the operation should be checked at least once every 

year or  at such other tim e intervals as m ay be dic­

tated by experi ence to be suitable to the particular 

application. 

All contacts should be p erio dically cl ean ed. A 

contact burni sher Stt 1 8 2A836H0 1 is recommended fo r 

thi s purpo se.  The use o f  abrasive m ateri al fo r 

cleaning contacts i s  not recommended, because o f  

the danger of embedding small parti cl es in the face 

of the soft silver and thus impairing the contact . 

CAL I BRATION 

use the following pro cedure for calibrating th e 
relay if the rel ay has been taken apart for repairs o r  

the adjustm ents have been disturbed. This pro cedure 

should not be used unless it is apparent that the 

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

Overcurrent U n i t  

The upper bearing screw should b e  screwed 

down until there is appro ximately 1/64" clearance 

between it and the  top o f  the shaft bearing. Securely 

lock in po sition with the lock nut. The lower b ear­

ing position is fixed and cannot be adjusted. 

With the moving contact in the normally clo sed 
position, i . e . ,  against the right side of th e bridge, 

screw in the stationary contact until both contacts 
just cl0 se.  Then screw in the station ary contact 

app roxim ately one-quarter turn farther to provide the 
correct amount of follo w. 

The clamp holding the stationary contact housing 

need not be loosened for the adjustm ent since the 

clamp utilizes a spring-type action in holding the 

stationary contact in  p o sition.  

Pass 0.5  amp . of a .c .  through relay terminals.  

The sensitivity adj u stment i s  m ade by varying 

the tension of the spiral spring attached to the mov­

ing elem ent as sembly. The spring is adj u sted by 

placin g a screwdriver or similar tool into one of the 
notches located on the p eriphery o f the spring adjust­

er and rotating it. The spring adjuster is  lo cated 
on the underside of the bridge and is held in place 

by a spring typ e clamp that does not have to be 

loo s ened prior to  m aking the n ecessary adj u stments. 

Adj ust the spring until the contact j ust open.  

In a similar m anner the pi ck-up value can be adj u st­

ed for any value between . 5 - 1 . 0 amp. 

Di rectional Auxi l i ary Un its (CSP and CSG) 

The two contactor switches,  CSP and CSG, have 

adjustabl e plunger travel . Adjust the station ary core 

and the moving core of 1/6 4 "  when the switch is 

picked up. This c·an be done by turning the relay 
upside-down and screwing up the core s crew of the 

switch until the contacts just separate. Then back 

off the core screw appro ximat ely one turn and lock 

in place. This prevents the moving core from strik­

ing and sticking to the stationary core because o f  

residual m agneti sm. Adjust t h e  contact clearance 

for app roximately 1/3 2 ' ' by mean s of the two small 

nuts on either side of the Micarta di sc.  

E ach contactor switch has a s ection o f  a tapped 

resistor in series with it,  and will pick up po sitively 

when rated trip circuit voltage is applied acro s s  the 

coil and its section of the resi stor. 

The units should op erate at 24 volts fo r the 48-

volt relay, 60 volts for the 1 25-volt relay and 1 20 

volts for 250-volt relay. These units h ave an inter­

mittent rating,  and should not be energized for more 

than a few seconds. 

Squel ch U n i t  
Check operation with timer.  Adjust series 

resistor to measure app roxim ately 5000 ohm s  for 

1 25 v . d. c .  relays and for 1 3000 ohm s  for 250 v .d .c .  

relay. With armature clo sed adjust the  residual air 
gap to be . 00 2 "  - . 0 03 " .  Contact g ap should m eas­

ure from . 020" to . 0 3 5 " .  Check for dropout tim e  

between . 140-. 1 6 0  seco nds. If neces sary dropout 

time can be adjusted by changing the residual air 

gap .  After final adjustment the . g ap should be at 

least . 00 2 " .  The pick up tim e  should b e  below 

16 milli seconds at -20% rated D . C .  voltage. If 

necessary readjust series resi stor. 

Operation Ind i cator 

The op eration indicator should pick up and drop 

7 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYP E  KA-4 CAR RI E R  AUXIL IARY R ELAY 
-------------------------------------------------------

the indicator target when the current is between 1 mid 

1 .  2 amperes d-e. 

Mak e  sure that the target drop s freely when the 
unit op erates. 

Z EN E R  DIODE T EST 

Forward Characteri sti es  

P ass 200 milli amp eres of d . c .  current through 

terminals 8 and 9 with positive on terminal 8 .  

M easure voltage drop acro ss terminals 8 and 9 .  The 

voltage drop should not exceed 3 . 5  volts .  

Reverse Characteri sti cs - Breakdown Voltage 

The breakdown voltage is determined by in­

creasing voltage acro ss terminal s  8 and 9 with 

po sitive on 9 .  Place 1 0 , 000 ohm resi stor in seri es 
with amp . meter. Increase voltage until current 
reads . 2 5  milliamp eres. Measure d.  c.  voltage 

acro ss termin als 8 and 9 .  The voltage should be 

between 160 and 240 volts for 48 and 1 25 v . d. c. 
* rated rel ays; and 3 20 to 480 volts for 250 v . d . c .  

rated r elays. 

the circuit . 

Do not exceed 3 . 0  rn a. current in  

FOR RELAY TO BE USED WI TH 
TC-TY P E  CARRI E R  

Polar  Recei ver Unit  

B ack o ff contact screws so that they do not 

m ak e  contact. Screw magneti c  shunts i nto the all­
out position ( 5 or 6 screw threads sho wing. ) The 
armature should remain agai nst whichever side it  i s  

pushed with this adj ustment. 

Adjust the stationary contacts fo r a contact gap 

of approximately . 0 20 " .  This p erhaps can best b e  
done b y  inserting a . 0 1 0 "  steel thickness gage be­

tween the l arge rivet head on the moving armature 

and the right hand pole face (a . 0 1 0 "  travel o f  

t h e  rivet head is  equal t o  . 0 20 "  travel o f  the 

moving contacts).  Using an indicating light in  e ach 

contact circuit, adjust the upper and lower stationary 

contacts to tou ch the moving contact at the s am e  

time.  With the feeler g auge r emoved the contact 

gap is . 0 2 0 "  and the moving contacts clo s e  simult­

aneously. 

Connect a jump er between the middle and l eft 

hand contact connection of the CSG or CSP switch. 

The CSG switch is  lo cated on the left-hand pedestal 

8 

and CSP is located on the right hand pedest al of the 

relay ( front view).  Apply rated voltage acro ss the 

RRT coil and the RRT coil resistor observing polar­
ity as shown in the internal schematic diagram. The 
armature should move to the left. 

To the holding coil, RRH, apply 1 00 to 200 

milliamp eres d.c. current obs erving correct p olarity. 

The armature should now mo ve to the right. D e-ener­

gize both coils and see that the armature stays up 

against the right hand side. 

Run both shunt screws all the w ay in,  and then 

back out the left hand shunt screw approxim ately 6 

turn s. B ack out the right hand shunt screw approxi­

m ately 9 turns. 

Re-energize the op erating coil with rated voltage 

and the holding coil with 40 milli amp eres d. c .  Adj ust 

the right hand shunt screw until the armature 

moves to the left.  If the armature moves to the l eft, 

at a value of holding coil current greater than 4 0 

milliamperes, the right hand shunt screw should be 

turned out to  lower this value to the correct 4 0  milli­
amp ere point. 

Increase the holding coil current to 60 milli­

amp eres and adjust the l eft hand shunt screw until 

the armature resets, or moves to the right. If the 

arm ature resets at a value of current l ess than 60 

milli amp eres, the l eft h and shunt screw should b e  

turned out. This will increase the reset value o f  the 

armature and provide fo r the correct 60 milliampere 
reset value. 

Minor adjustm ents o f  both shunt screw must be 

m ade several tim es until the desired op erating points 

are o btained, since the adjustments o f  one shunt 

screw affect the adj ustment on the other shunt screw. 

Polar  Al arm Unit  

T h e  contacts should close with 8 0  milliamp eres 

d-e ± 5% applied to the alarm coil. Adjust the con­

tact screws to obtain an . 050" contact g ap su ch 

that the armature motion between the left and right 

hand contacts is  in  the c entral p art of the air gap 

between the pole faces.  Tighten the contact locking 

nuts. Approximate adjustments o f  the two magnetic 

shunt screws are as follows: 

Turn both shunt screws all the way in.  Then 

back out both shunt screws approximately seven 
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TY P E  K A-4 CARRI E R  AU XI L IA RY R ELAY ___________________ .....:.I;.::. L..:... . ..:..:41.....:.-9..:::;23:.:..4.=-B 

turns. Apply 80 milliamp eres d . c. to the coil obs erv­

ing correct polarity, and then screw in the left hand 
shunt screw until the armature moves to the right at 

a value of current less than 80 milliamp eres, screw 

the l eft hand shunt out until the armature moves to 

the right at 80 milli amp eres. Check the dropout point 

by reducing the d. c. current. The armature shoul d 

move to the left between the limits of 40 and 60 milli­

amperes .  If it fails to do so ,  adjust the right hand 

shunt screw until it do es.  It will then be necessary 

to recheck the pickup and dropout points again and 

mak e any minor adjustments to the shunt screws that 

m ay be necessary until correct calibration is obtained. 

In general ,  s crewing in the left hand shunt screw 

reduces the pickup current of the relay. Screwing in 

the right hand shunt screw increases the dropout cur­

rent. Thi s will in turn cause a chang e  in the pickup 

current, making necessary several slight readj u st­

ments of both shunt screws to o btain the desired 

calibration. The armature as finally calibrated 

should pickup and dropout with a snappy action. 

FOR R E LAYS TO BE USE D  WITH 
K R-TYP E  CARRI E R  

Polar  Receiver  Un i t  

Calibrate a s  outlined above e xcept apply 15  rn a. 

d-e current for polarity check . The pickup value 

should be 4 milliamperes d. c. ( armature moves to 

left) instead of 40 rn a. The reset calibration ( arma­

tures mo ves to the right) should be done at 6 milli­

amp eres instead of 60 rn a. 

Alarm Un i t  

C alibrate a s  outlined above.  Except check 

pick-up at 8 milli amp eres ± 5% instead of 80 rn a. 
Dropout should be between 4 and 6 rna. instead o f  

40 and 60 rn a. 

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

Repair work can be done most s ati sfactorily at 

the factory. However, interchangeable p arts can be 
furnished to the customers who are equipped fo r 

doing rep air  work . When o rdering 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 

Current Burden at 60 Cycl es.  

CURRENT VOLT-
AMPERES AMPERES 

0 . 5 2 . 2  

5 43  

20 394 

40 1 240 

60 2760 

t Current l agging voltage 
t t Current leading voltage 

Rati ng  of Overcurrent Unit  

--

Continuous rating 5 amp eres. 

rating 100 amp s. 

P OWER 
F ACTOR 
ANGL E 

33°  t 
70° t 
49o t t 
39 . 2o  t t  
3 2 .5 °  t t  

One second 
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I N STA L L  A Tl 0 N 
Westi nghouse 1. L. 4 1 - 923. 4B 

• OPERATI O N  • M A I N TEN A N CE 

INSTRUCTIONS 
TYPE KA-4 CARRIER AUXILIARY RELAY 

C A U T I O N  B efore putting relays into service,  remove 
all blocking which may have been ins erted for the 

purpose of s ecuring the parts during shipment, mak e  

sure that all moving parts op erate freely, inspect the 

contacts to see that they are clean and clos e  prop er­

ly, and op erate the relay to check the settings and 

electrical connections.  

A P P L I C A T I O N  

The typ e KA-4 relay is an auxiliary relay used 
in the distance carrier relaying scheme to block or 

prevent instantan eous tripping for faults external to 

the line s ection to which it i s  applied, and to p ermit 

instantan eous simultaneous tripping for internal 

faults. The rel ay is arranged to respond to indica­

tions of fault power and direction provided by the 

phase and ground relays, thereby controlling the 

transmission o f  the carrier signal 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 KA-4 relay consists of direction al 

auxili ary units, receiver and alarm units, p hase 

fault carrier op eration indicator and carrier squelch 

relay. In addition, the typ e KA-4 relay contains a 

high speed overcurrent unit used to start carrier 
transmission for ground fault s .  The construction and 
operation of the relay units are described below. 

Complete details o f  the op eration o f  this relay in the 

distance carrier r el aying scheme is described in 
I . L .  4 1-9 1 1 . 

Overcurrent Unit  

The overcurrent unit i s  a product induction cyl­

inder type unit. The time phase rel ationship of the 

two air gap fluxes necessary for the development of 

torque is achi eved by means o f  a capacitor connected 

in series with one pair of pole windings.  

Mechanic ally, the overcurrent unit i s  composed 

of three basic components :  a die-cast alumium frame 

and electromagnet, a moving element ass embly , and 
a molded bridge. 

SUP ERSEDES I . L. 4 1 -923. 48 
*Denotes changes from superseded i ssue. 

The frame s erves as the mounting structure for 

the magnetic core. The m agnetic core which houses 

the lower pin bearing is s ecured to the fram e by a 

spring and snap ring. The bearing can b e  r eplaced, 

if necessary, without having to remove the magnetic 

core from the frame. 

The electromagnet has two p airs of coil s .  The 

coils o f  each p air are mounted diametrically oppo site 

one another. In addition, there are two l ocating pins. 
The locating pins are used to accurately position the 

lower pin bearing, which i s  mounted on the fram e, 

with respect to the upper pin bearing, which is 

threaded into the bri dge. The electromagnet is 

permanently secured to the frame and cannot be 

sep arated from the frame .  

T h e  moving element assembly consists o f  a 

spiral spring, contact carrying member, and an 

alumium cylinder assembled to a molded hub which 

holds the shaft. The shaft has removable top and 
bottom j ewel bearings.  The s haft rides between the 

bottom pin bearing and the upper pin bearing with the 

cylinder rotating in an air gap formed by the electro­

magnet and the m agnetic c ore.  

The bri dg e  i s  secured to the electromagnet and 

frame by two mounting screws. In addition to holding 
the upper pin bearing, the bridge i s  used fo r mounting 

the adjustable statio n ary contact housing. The 
stationary contact housing is held in p osition by a 
spring type clamp. The spring adjuster is located on 

the underside o f  the bridge and i s  attached to the 

moving contact arm by a spiral spring. The spring 

adjuster i s  also held in place by a spring type clamp. 

With the contacts closed, the el ectrical connec­

tion is m ade through the stationary contact housing 

clamp, to  the moving contact, through the spiral 

spring out to the spring adjuster clamp. 

When the current in the overcurrent unit exceeds 

the pick-up value the contacts open , allowing po si­

tive potential to be applied to the carrier transmitt er.  
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TYP E  KA-4 CARRI E R  AU XIL IARY RE LAY _______________
______ 

_ 

CARRI E R  P HASE FAULT ---:=--;.: 
OPERATION INDICATOR (01) . 

POLAR UNI T 
R E C E I V E R  R EL AY 

CSG AUX IL IARY 
SWI TCH 

POLAR UNIT  
ARM R E L AY 

(AL) 

· SQUE LCH UNIT 
� �' 

CAR R I E R  START 
�---

CONTACT ( l o s) 

A R R I E R  START 
O V E RC U R R E N T  UNIT ( l o s) 

Fig. l Type KA-4 Relay Without Case. (Front View) 
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TYP E  KA-4 CARRI E R AU XIL IARY RELAY 
--

-------------------I . L_._4_1 -_92_3_.4_B 

CURREMT 
TlST JACK--

CHUS IS OPERA TED_ 
SHORT IIG SWITCH 

OVERCURREIIT 
UN I T  

AUXI LAIIY __ 
SWITCHES ------------� 

2000-�8 v . o . c .  
6000-1 2 5  Y.O.C.  
60000-250 v . o . c. 

00·118 Y . D . C .  
85000-125 v . o . c. 
150000-250 v . o . c .  

REU.Y·TYPE IU-� CARRIER  AUX I L IARY FOR (II CARRIER 
Ill  TYPE FT-32 CASE 
INTERNAL SCHEMATIC 

FRONT VIEW 

UPPER 
- POUR UH I T  

(ALARM RELAY) 

LOWER 

POLAR UN I T  
(RECE I VER RELAY ) 

TWO Ill SERIES 
FOR 250 Y.D.C.  

13200-liS Y.O.C.  
soooo-12s v . o . c .  
11200 0-250 Y.O.C.  

20000-118 v . o . c .  
37500-125 Y.D.C.  
190000-250 'i.O.C.  

Fig. 2 I nternal Schemati c a f  th e Type KA-4 Relay fo r KR 

carrier set. 

A transformer and current limiting reactor i s  
used in conj unction with t h e  o vercurrent unit. The 

transformer and reacto r are of the saturating type 

and limit energy to the o vercurrent unit and reduce 

the burden on the operating CT. Thi s transformer 

suppli es one set of coils on the electromagnet with 

voltage s hifted by appro ximatly 90 o from the resi­
dual current supplied directly to another set o f  

coil s.  

Directi onal Auxi l i ary Units 

These are two solenoid-type contactor switches 
designated as CSP and CSG. The plunger o f  the 

contactor swit ch has a circular conducting disc 

mounted on its lower end and as the plunger travels 

upward, the disc bridge s three silver stationary con­

tacts . The CSP switch is energi zed by the operation 

'if of the second zone unit of the KD-4 di stance relay, 

and the CSG switch, by the operation of the direction­

al and overcurrent units of the ground relay. The 

contacts of the two switches are connected in paral­

lel as s hown in the internal schemati c.  The operation 

of either of these switches connects the carrier 

control circuit to n egative to stop carrier, and ener­

gizes the RRT op erating coil of the receiver relay 
unit. 

CUIIREIT 
TEST JACK 

AUXILIARY 
SIIII TCIIfS 

INTERNAL SCHEMATIC 

lED llbiOLE 

t320Q-.8 v.o.c. 
500®-125 Y.D.C.  

11Jitlt--2� Y.D.C. 

lOOOD-IUI Y.D.C. 
37SD0- 125 Y.D.C. 
MGI0-250 Y.O.C. 
RED HAtiDU 

TEST SWITCH 

TEINJUL 

629A476 

Fig. 3 Internal Sch ematic of the Type KA-4 R elay for TC 
carrier set. 

Receiver  Un i t  

T h e  polarized relay consi sts o f  an armature and 
contacts mounted on a leaf spring support ed sym­

metrically within a m agnet frame. The armature rides 

in the front air gap o f  the frame with the contacts 

proj ectin g  o utside. The poles of a p erman ent magnet 

cl amp directly to e ach side o f  the fram e. Two ad­

justabl e shunts are located acro ss the rear air gap s .  
These change t h e  reluctance of the m agnetic path as 
shown in Fig. 5 so as to force some of the flux thru 

the moving armature which is fast ened to the frame 

midway between the two rear air gap s .  Flux in the 
armature polarizes it and creates a magnetic bias , 

causing it to move towards either the left or right, 
depending upon the adj ustment. 

Two stationary contact screws are mounted to 

the left ( front view) of the moving contact as sembly 

and adj usted for normally open contacts. These con­

tacts are designated, RRP and RRG, and are conn ect­

ed in the phase and ground trip circuit respectively. 
These contacts are op erated by two conc entric coils, 

RRT and RRH ,  which are plac ed around the armature 

and within the m agnetic frame .  RRT is the op erating 
coil and receives its en ergy from the local battery 
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TY P E  KA-4 CAR RI E R  AU XI L I ARY R EL AY ----------------------------------------

TYPICAL TIME CURVE OF THE CARRIER -START OVERCURRENT UNIT 

OF THE TYPE KA-4 RELAY 

20 

"' 18  0 
z 
0 
0 16 w 
"' 
:J 
-' 1 4  i 
� 
w 12  
2 
i= 
"' 10 
z 
z � 8 0 

I 
f-
0 6 � � 

4 0 

2 

0 
0 2 4 6 8 10 12 14 16 18 20 

MULTIPLES OF PICKUP CURRENT 

OF CARRIER-START OVERCURRENT UNIT 

Fig. 4 Typ i cal Time Characteristi cs o f  carrier start o ver­
current unit of the type KA-4 Rel ay. 

when either CSP or C SG is closed. RRH is the hold­

ing coil and receives its energy from the carrier 

transmitted either from the local transmitter or the 

one at the end of the line s ection. These two 
coils are connected to oppo s e  each other with the 
operating coil, RRT op erating to clo se the RRP and 
RRG contacts and trip ; and the holding coil, RRH to 

hold the RRP and RRG contacts open and block trip­

ping. The restraining torque of the RRH coil is suf­

ficient to overcome the op erating torqu e of the RRT 

coil. Cons equently, RRP and RRG contacts cannot 
clo se as long as RRH i s  energi zed. 

Al arm Un it  

T h e  alarm el em ent i s  similar in  construction to 

the receiver elem ent except that it is energized by a 

singl e coil and operates a single s et of contacts .  

T h e  coil is energized b y  t h e  received carrier t o  clo se 

the contacts and give an alarm. This elem ent has a 

higher-pick-up than that of the receiver el ement in 

order to obtain a direct c heck on the se nsitivity of 

the carrier transmitter-rec eiver. The failure of the 

alarm relay to p ick-up w hen carrier is started in­

dicates insufficient o utput from the transmitter re­

ceivers.  

4 

Squel ch  Unit  

The function o f  the  s quelch unit i s  to  hold o ff 

the carrier for a p eriod of 1 50 milliseconds after 

the Break er "a" contact opens. This is to insure 
that all other terminal s  of the line are tripped before 

allowing carrier to be transmitted for any functions.  

The squelch unit i s  a tel ep hone type unit  of 

slow release typ e. 

In these r elays ,  an el ectromagnet attracts a 

* right angle iron brack et which in turn op erates one 

normally open contact. The slow r eleas e  i s  ob­
tained by a copper slug lo cated at the end oppo site 

from the armature. When the coil becomes de-ener­

gized, the change in flux through the slug re sults 

in an electromotive forc e and associated current in 

it. Thi s current produces a flux which aids the m ain 

flux and delays the release of the armature when the 

coil i s  energized, the operation of the rel ay is not 

appreciably delayed b ecause th e armatu re i s  op erated 

by flux not linking the slug. 

Operati on Ind i cator 

The operation i ndicator gives a visual indica­
tion of a carrier tripping operation for p hase faults 

by the distance relay through the RRP contacts. 

For a ground fault carrier relaying operation,  the 

indicating contactor switch (ICS) lo cated in the 
ground relay will drop a target. 

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

The characteristics of the various elements o f  
t h e  relays are a s  follo ws:  

F o r  Use W i th K R -Set  

CSP or CSG Coil 

CSP & CSG Tapped Resi stor 

Carrier Resi stor 

RRT Operating Coil 

RRT Coil Resistor 

RRH Holding Coil 

AL Alarm Coil 

Operation Indicator ( 1  amp. ) 

Squelch Unit Coil 

* Squel{;h Unit Adj . Resi stor 

48V 
A vg .  

O h m s  

2 7  

200 

2000 

1 100 

1 3 20 

1 700 

500 

0. 1 

3 300 

1 25 2 5 0  
A v g .  A vg .  

O h m s  O h m s  

2 7  4 3 5  

200 6000 

3 750 1 9 000 

1 100 1 100 

5000 1 1 200 

1700 1700 

500 500 

0. 1 0. 1 

3 300 3300 

8 500 1 5000 

� 
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TY P E  KA-4 CA RRI E R  AUXI L IARY R E LAY I . L .  41 -923.48 
-----------------------------------------------

SHUNT 

SALANC�D A I �  �APS �MoALAMCEO A I R  GAPS 

POLAR �M I T  P E RMANENT MAGNET F LUX PATHS 

183A062 

Fig. 5 Polar Unit P ermanent M agnet Flux P aths. 

F o r  U s e W i th T C -S e t  

CSP or CSG Coil 27 27 435 

CSP & CSG Tapped Resistor 200 600 6000 

Carrier Resistor 1 000 3 750 

RRT Operating Coil 1 1 00 1 1 00 1 100 

RRT Coil Re sistor 1 3 20 5000 1 1 200 

RRH Ho lding Coil 20 20 20 

AL-Alarm Coil 4 4 4 

Operation Indicator ( 1 amp . )  0 . 1  0. 1 0 . 1 

Squelch Unit Coil 3300 3300 33 00 

* Squelch Unit Adj . Resi stor 8500 1 5000 

The pick-up and operating values of these units 

are given under " Adjustments and M aintenance " .  

The time characteristic of the overcurrent unit 

is shown in Fi g.  4 .  

The pick-up value o f  the over-current unit can 

be changed from the factory adjusted valu e of 0 . 5  

amperes t o  any value u p  t o  1 amp . b y  increasing 

spring restraint. 

S E T T I N G S 

There are no settings to be made. 

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

The relays should b e  mounted o n  switchboard 
p an el s  or  their equi valent in a location free from dirt, 

moisture, exc essive vibratio n ,  and heat. Mount the 

relay verti cally by m e an s  of the four mounting holes 
on the flange for semi-flush mounting or by means of 

the rear mounting stud or  studs for proj ection mount­

ing. Either a mounting stud or the mounting screws 

m ay be utilized for grounding the relay. The electrical 

connections m ay be made directly to the terminal s  by 

means of screw s for steel panel mounting or to the 

terminal studs furni shed with the rel ay fo r thick 

pan el mounting. The terminal studs m ay be e asily 

removed or inserted by locking two nuts on the stud 

and then turning the proper nut with a wrench. 

The carri er relaying schematic ( supplied with 

the carri er order) should be consulted for detail s o f  

t h e  external co nnections of these relays. 
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TY P E  KA-4 CAR RI E R  AU XILIARY R ELAY ______________________ _ 

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

The proper adju stments to insure correct opera­

tion of thi s relay have been made at the factory, 

Upon receipt of the relay, no customer adjustments ,  

other than tho se covered under ' ' SETTINGS' ' ,  should 

be re quired. 

Acceptance Check 

The following check i s  recommended to insure 
that the r elay i s  in  proper working order: 

Overcurrent Un i t  

P a s s  0 . 5  amperes o f  alternated c urrent through 

relay terminals the contact should pick-up within 

.475 and . 5 25 amp . 

Directional Auxi l i ary Units  (CSP and CSG). 

Each c ontactor switch has a section of a tapped 
resi stor in series with it, and will pick up po sitively 

when rated control voltage is applied aero ss the coil 
and its section of the resi stor. 

These units should o p erate at 24 volts for th e 

48-volt relay ,  60 volts for the 1 25-volt relay ,  and 

120  volts for 250-volt relay. These units have an 

int ermittent rating, and should not be energized for 

more than a few s econds. 

Operation I ndi cato r  (01) 

With the polar unit contacts clo s ed, apply direct 

current to the o p eration indicator relay terminal s .  
The op eration indicator should pick-up and drop the 

indicator target between 1 amp ere and 1 .  2 amp eres 
d-e . 

Squelch Unit  ( SQ) 

Apply rated D . C .  voltage to relay terminals that 

will en ergiz e  the s quelch unit and note contact opera­
tion .  

Blocking Zen er Diode 

Apply rated D . C .  voltage in seri es with 1 0 , 000 

ohms resi stors acro ss terminals 8 and 9 with po si­

tive on 9 .  the current leak age flow should not exceed 
. 25 rn a. Reverse polarity of the applied voltage; 

the current flow should be equal to the appli ed 

voltage divided by the seri es resi stan ce. 

6 

FO R RELAYS TO B E  USED WI TH 
TC-TYP E CAR RI E R  

Po lar Unit  ( Receiver Rel ay) 

Connect a jump er between the middle and l eft 

hand contact connection o f  the CSG or CSP switch. 

The CSG switch is located on the left-hand p edestal 

and CSP i s  located on the right-hand p edestal on the 

relay ( front view) .  App ly rated voltage acro ss the 

RRT coil and the RRT coil resistor, obs erving polar­

ity as shown in the internal schematic. The armature 

should move to the l eft. 

To the holding coil ( RRH) relay termin al s ,  apply 

direct current o bs erving correct polarity. Increase 
the current until the armature mo ves to the right. 

The armature should move to the right at approx­

imately 60 rn a. Now reduc e the current and the 
armature should move to the l eft at appro xim ately 

40 rn a. 

Al arm Un i t  (AL) 

Connect direct current to the alarm unit relay 

terminals .  Increase the current until the contacts 

pick -up. The contacts should pick up at approximate­

ly 80 rna. Now reduce the current and the co ntacts 

should open at 40 to 60 rna. 

FO R R EL AYS TO BE USED WITH 
TYP E  KR CARRI ERS 

P olar  Un i t  ( Receiver Rel ay) 

Connect a j ump er between the middle and l eft 

hand contact connection o f  the CSG or  CSP switch. 

The CSG switch i s  lo cated on the left-hand pedestal 

and CSP is located o n  the right-hand pedestal o n  th e 
relay ( front vi ew). Apply rated voltage acro s s  the 

RRT coil and the RRT coil resi sto r ,  o bserving polar­

ity as shown in the internal schematic .  The armature 

should move to the left. 

To the holding coil ( RRH) rel ay t ermin al s ,  apply 

direct current observing correct polarity. Increas e  

the current until the armature moves t o  the right. The 

armature should mo ve to the right at appro xim at ely 
6 rna. Now r edu ce the current and the arm ature 

should move to the l eft at approximately 4 rn a. 

Al arm Un i t  (AL) 

Conn ect direct current to the alarm unit relay 

/' 
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termin al s. 

pick up . 

Increase the current until the contacts 

The contacts should pick up at approxi-
m ately 8 rna. Now reduce the current and the con­

tacts should open at 4 to 6 rn a. 

ROU TINE MAINTENANCE 

All rel ays should be inspected periodically and 

the op eration should be check ed at least once every 

year or  at such other tim e intervals as m ay be dic­

tated by exp erience to be suitable to the particular 

application. 

All contacts should be p eriodically cl eaned. A 

contact burnisher S!t 18 2A836HO 1 is recommended for 

this purpose.  The use of abrasive m aterial fo r 

cleaning contacts is not recommended, because o f  

the danger o f  embedding small parti cl es in the face 

of the soft silver and thus impairing the contact. 

CAL I BRATION 

use the following pro cedure for calibrating the 

relay if the rel ay has been taken apart for repairs or 

the adjustments have been di sturbed. This pro cedure 

should not be used unless it is apparent that the 

rel ay is not in  proper working o rder. ( See " Accept­
ance Check " ) .  

Overcurrent Un i t  

T h e  upper b earing screw should b e  screwed 

down until there is appro ximately 1/64" clearance 

between it and the  top o f  the  shaft bearing. Securely 

lock in po sition with the lock nut. The lower be ar­

ing po sition is fixed and cannot be adjusted. 

With the moving contact in  the normally clo sed 

po sition,  i. e . ,  a gainst the right side of th e bridge, 

screw in the stationary contact until both contacts 
just cl0se. Then screw in the station ary contact 

approximately one-quarter turn farther to provide the 
correct amount of follo w. 

The clamp holding the stationary contact housing 

need not be loo s ened for the adjustment since the 

clamp utilizes a spring-typ e action in holding the 

stationary contact in positio n .  

P ass 0 . 5 amp . of a. c. through relay terminals.  

The sensitivity adjustm ent i s  m ade by varying 

the tension of the spiral spring attached to th e mov­

ing elem ent as sembly. The spring is adjusted by 

placing a screwdriver or similar tool into one of the 
notches located on the p eriphery o f the spring adjust­

er and rotating it. The spring adjuster is lo cated 
on the underside of the bridge and is held in place 

by a spring typ e clamp that does not have to b e  

loo sened prior t o  m aking the necessary adj u stmen ts . 

Adj u st the spring until the contact j ust open.  

In a similar m anner the pi ck-up value can be adj u st­
ed for any value between . 5  - 1 . 0  amp . 

Di rectional Aux i l i ary Un its (CSP and CSG) 

The two contactor switches,  CSP and CSG, have 

adjustabl e plunger travel. Adjust the station ary core 

and the moving core of 1/64" when the switch i s  

picked u p .  This can be don e  b y  turning the relay 

upside-down and screwing up the core screw o f  the 

switch until the contacts just separate. Then back 

off the core screw approxim ately one turn and lock 

in place. This prevents the moving core from strik­

ing and sticking to the stationary core because o f  

residual m agnetism . Adjust t h e  contact clearance 

for appro ximately 1/3 2" by m eans of the two small 
nuts on either side of the Micarta di sc. 

E ach contactor switch has a section o f  a tapped 

resistor in  series with it, and will pick up po sitively 

when rated trip circuit voltage is applied acro s s  the 

coil and its section of the resi stor. 

The units should op erate at 24 volts fo r the 4 8-

volt relay, 60 volt s fo r the 1 25-volt rel ay and 1 20 

volt s for 250-volt relay. These units h ave an inter­

mittent rating, and sho uld not be energized for more 
than a few seconds. 

Squel ch U n i t  
Check operation with timer.  Adjust seri es 

resistor to  measure approxim ately 5000 ohm s for 

1 25 v . d. c .  relays and fo r 1 3000 ohms for 250 v . d. c. 

relay. With armature clo sed adjust the residual air 
gap to be . 00 2 "  - . 003 " .  Contact g ap should m eas­
ure from . 0 20" to . 03 5 " .  Check for dropout tim e  

between . 140-. 1 6 0  seconds. If necessary dropout 

tim e  can be adju sted by changing the residual air 

gap. After final adjustm ent the. gap should be at 

l east . 00 2 " .  The pick up tim e  should b e  below 

16 milliseconds at -20% rated D.C.  voltage.  If 
necessary readjust series resistor. 

Operation Ind i cator 

The op eration indicator should pick up and drop 
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TY P E  KA-4 CAR RI E R  AUXIL IARY R EL AY _____________________ _ 

the indicator target when the current is between 1 and 

1. 2 amperes d-e. 

M ak e  sure that the target drops freely wh en the 

unit op erat es. 

Z EN E R DIODE T EST 

Forward Characteri sti cs  

P ass 2 0 0  milliamp eres o f  d .c .  current through 

terminals 8 and 9 with positive on terminal 8 .  

M easure voltage drop acro ss t erminal s  8 and 9 .  The 

voltage drop should not exceed 3 . 5  volts.  

Reverse Character isti cs  - Breakdown Voltage 

The breakdown voltage is determined by in­

creasing voltage acro s s  terminal s 8 and 9 with 

po sitive on 9. Place 1 0 , 000 ohm r esistor in  series 

with amp . meter. Increase voltage until current 
reads . 25 milliamp eres. Measure d. c. voltage 

acro s s  terminals 8 and 9. The voltage should be 

between 1 60 and 240 volts for 48 and 1 25 v . d . c. 
* rated r el ays; and 320 to 480 volts for 250 v . d. c .  

rated r elays.  

the circuit .  

D o  not exceed 3 . 0  rn a .  current in  

FOR R ELAY TO BE USED WI TH 
TC- TY P E  CARRI E R  

Polar Receiver Unit  

B ack o ff contact screws so  that they do not 

m ake contact. Screw m agneti c  shunts i nto the all­
out p o sition ( 5 or 6 screw threads showing. ) Th e 
armature should remain agai nst whichever side it i s  
pushed with this adj ustm ent. 

Adj u st the stationary contacts fo r a contact gap 

of approxim ately . 0 20 " .  This p erhaps can best b e  
done by ins erting a . 0 1 0 "  steel thickness gage be­

tween the l arge rivet head on the moving armature 

and the right hand pole face (a . 0 1 0 "  travel of 

the rivet head is equal to . 0 20" travel of  the 

moving contacts) .  U sing an indicatin g  li ght in  e ach 

contact circuit, adjust the upper and lower station ary 

contacts to tou ch the moving contact at the s am e  

time .  With the feel er gauge removed the contact 

gap is . 0 2 0 "  and the moving contacts clo s e  simult­

aneously. 

Connect a jump er between the middle and l eft 

hand contact connectio n of th e CSG or CSP switch. 

The CSG switch is lo cated on the left-hand pedestal 

8 

and CSP is located on the right hand pedestal of the 

relay ( front view).  Apply rated voltage acro s s  the 

RRT coil and the RRT coil re sistor observing polar­

ity as shown in the internal schematic diagram. Th e 
armature should move to the left. 

To the holding coil, RRH , apply 1 00 to 200 

milli amp eres d . c. current observing correct polarity. 

The armature should now mo ve to the right. De-ener­

gize both coils and see that the armature s tays up 

against the right hand side. 

Run both shunt s crews all the w ay in , and then 

back out the l eft hand shunt s crew approximately 6 

turn s. B ack out the right hand shunt screw approxi­

m ately 9 turns.  

Re-energize the op erating coil with rated voltage 

and tl1e holding coil with 40 milliamp eres d. c. Adj ust 

the right hand s hunt screw until the armature 

moves to the left. If the armature moves to the l eft, 

at a value of  holding coil current great er th an 4 0 

milliamperes, the right hand shunt screw should be 

turned out to lower this value to the correct 4 0  milli­

amp ere point. 

Increase the holding coil current to 60 milli­

amp eres and adj ust the l eft han d  shunt screw until 

the armature reset s ,  or moves to the right. If the 

armature resets at a value of  current l es s  than 60 

milli amp eres ,  the l eft hand shunt s crew should be 

turned out .  This will increase the reset value of  the 

armature and provide for the correct 60 milliamp ere 
reset value. 

Minor adj ustments of  both shunt screw must be 

m ade several tim es until the desired operating points 

are obtain ed, since the adjustments of  one shunt 
screw affect the adjustment o n  the other shunt screw . 

Polar  Al arm Un i t  

The contact s should close with 8 0  milliamp eres 

d-e ± 5% applied to the alarm coil. Adjust the con­

tact screws to obtain an . 05 0 "  contact gap such 

that the armature motion between the left and right 

hand contacts is in  the c entral p art of  the air gap 

between the pole faces. Tighten the contact locking 

nuts .  Approximate adj ustments of  the two magnetic 

shunt screws are as follows: 

Turn both shunt screws all the way in.  Then 

back out both shunt screws approximately seven 
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turns. Apply 80 milliamp eres d . c . to the coil obs erv­

ing correct pol arity, and then screw in the l eft hand 
shunt screw until the armature moves to the right at 

a value of current less than 80 milli amp eres, screw 
the left hand shunt out until the armature moves to 

the right at 80 milli amp eres. Check the dropout point 

by reducing the d. c. current. The armature shoul d 

move to the left between the limits of 40 and 60 milli­

amp eres. If it fails to do so, adjust the right hand 

shunt screw until it does.  It will then be necessary 

to recheck the pickup and dropout points again and 

mak e  any minor adjustments to the shunt screws that 

m ay be necessary until correct calibration is obtained. 

In general , s crewing i n  the left hand shunt screw 

reduces the pickup current of the relay. Screwing in 

the right hand shunt screw increases the dropout cur­

rent. Thi s will in turn cau s e  a change in the pickup 

current, m aking necessary several slight readj u st­

ments of both shunt screws to o btain the desired 

calibration. The armature as finally calibrated 

should pickup and dropout with a snappy action. 

FOR R ELAY S  TO BE USE D  WITH 
K R-TY P E  CAR R I E R  

Polar  Receiver Un i t  

C alibrate a s  outlined abo ve ex cept apply 1 5  rna. 

d-e current for polarity check. The pickup value 

should be 4 milliamperes d. c. ( armature moves to 

left) instead of 40 rna. The reset calibration ( arma­

tures moves to the right) s hould be done at 6 milli­

amp eres instead of 60 rn a. 

Al arm Un i t  

Calibrate a s  outlined abo ve. Except check 

pick-up at 8 milli amp eres ± 5% instead of 80 rna. 
Dropout should be between 4 and 6 rna. instead o f  

40 and 60 rna. 

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

Repair work can b e  done mo st s atisfactorily at 

the factory. Ho wever, interchangeable p arts can be 
furnished 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  

Current Burden at 60 Cyc les .  

CURRENT VOLT-
AMPERES AMP ERES 

0 . 5  2 . 2  

5 4 3  

2 0  3 9 4  

4 0  1 240 

60 2 7 60 

t Current laggin g  voltage 
t t Current leading voltage 

Rating of Overcurrent Unit  

Continuous rating 5 amp eres. 

rating 100 amp s. 

P OWER 
F ACTOR 
ANGL E 

3 3 °  t 
70o t 
4 9 o  t t 
3 9 . 2 °  t t  
3 2 . 5° t t 

One second 
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