INSTALLATION

Westinghouse 1.L. 41-923.4H
OPERATION e MAINTENANCE

INSTRUCTIONS

TYPE KA-4 CARRIER AUXILIARY RELAY

CAUTION Before putting relays into service, remove
all blocking which may have been inserted for the
purpose of securing the parts during shipment, make
sure that all moving parts operate freely, inspect the
contacts to see that they are clean and close proper-
ly, and operate the relay to check the settings and
electrical connections.

APPLICATION

The type KA-4 relay is an auxiliary relay used
in a distance carrier relaying scheme to block or
prevent instantaneous tripping for faults external to
the line section to which it is applied, and to permit
instantaneous simultaneous tripping for internak
faults. The relay is arranged to respond to indicas
tions of fault power and direction provided by phase
and ground relays, thereby controlling the, trans-
mission of the carrier signals.

CONSTRUCTION AND OPERATION

The Type KA-4 relay consists ef twolauxiliary
units, receiver and alarm unitsy phase fault carrier
operation indicator and carrier,“squeléh relay. In
addition, the type KA-4 relay eontainsya high speed
overcurrent unit used to start carrier transmission
for ground faults. The coenstrietion and operation
of the relay units are described below. Complete
details of the operation of“this'relay in the distance
carrier relaying scheme dsg¢described in I.L. 41-911.
Overcurrent Unit

* The overeurrent unit consists of a transformer,
current limitingsreactor, and a product induction cyl-
inder type uniti§The time phase relationship of the
two air gap fluxes necessary for the development of
torque of the cylinder unit is achieved by means of
a capacitor connected in series with one pair of
pole windings.

Mechanically, the cylinder unit is composed of
three basic components: a die-cast aluminum frame

and electromagnet, a moving element assembly, and
a molded bridge.

SUPERSEDES I.L. 41-923.4G

*Denotes changes from superseded issue.

The frame serves (as/the®mounting structure for

the magnetic core. The magnetic core which houses
the lower pin bearing ISysecured to the frame by a

spring and snap.ringd.The bearing can be replaced,

if necessary, without having to remove the magnetic
core from the“frame.

Dhe electromagnet has two pairs of coils. The

coils of ‘@ach'pair are mounted diametrically opposite
one. another.”In addition, there are two locating pins.
The,locating pins are used to accurately position the
lower“pin bearing, which is mounted on the frame,
withy@respect to the upper pin bearing, which is
threaded into the bridge.
permanently secured to the frame and cannot be
separated from the frame.

The electromagnetis

The moving element assembly consists of a
spiral spring, contact carrying member, and an

aluminum cylinder assembled to a molded hub which
holds the shaft. The shaft has removable top and
bottom jewel bearings. The shaft rides between the
bottompinbearing 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 secured to the electromagnet and
frame by two mounting screws. In addition to holding
the upper pin bearing, the bridge is used for mounting
the adjustable stationary contact housing. The
stationary contact housing is held in position 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 is also held in place by a spring type clamp.

With the contacts closed, the electrical connec~
tion is made 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 posi-
tive potential to be applied to the carrier transmitter.
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RELAY-TYPE KA-4 CARRIER AUXILIARY FOR KR CARRIER
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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.l The
transformer supplies one set of coils on the eylinder
unit with voltage shifted by approximately 90° from
the residual current supplied directly ta) amother set
of coils. The transformer and reac¢tor are” of the
saturating type which limits energy.to the cylinder
unit and reduces the burden onW%the®™fransmission
line CT.

Auxiliary Units

These are two solenoid-type contactor switches
designated as CSP andCSG. The plunger of the
contactor switch, hasda /eircular conducting disc
mounted on its’lowern,end and as the plunger travels
upward, theddiscsbridges three silver stationary con-
tacts. The CSRfswit€h i energized by the operation
of the second Zoné€ unit of the KD-4 distance relay,
andthe CSG switch, bythe operation of the direction-
al and overcurrent units of the KRD-4 ground relay.
The eontacts of the two switches are connected in
parallebas shownin theinternal schematic. The oper-
ation ofteither of these switches connects the carrier
control circuit to negative to stop carrier, and ener-
gizes the RRT operating coil of the receiver relay
unit.

Fig. 3 Internal Schematic of the Type KA-4 Relay for TC

carrier set.

_Réceiver Unit

The receiver unit consists of an armature and
contacts mounted on a leaf spring supported sym-
metrically within a magnet frame. The armature rides
in the front air gap of the frame with the contacts
projecting outside. The poles of a permanent magnet
clamp directly to each side of the frame. Two ad-
justable shunts are located across the rear air gaps.
These change the reluctance of the magnetic 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 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 adjustment.

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 phase and ground trip circuit respectively.
These contacts are operated by two concentric coils,
RRT and RRH, which are placed around the armature
and within the magnetic frame. RRT is the operating
coil and receives its energy from the local battery




TYPE KA-4 CARRIER AUXILIARY RELAY

TYPICAL TIME CURVE OF THE CARRIER-START OVERCURRENT UNIT
OF THE TYPE KA-4 RELAY
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Fig. 4 Typical Time Characteristics of carrier start over-
current unit of the type KA-4 Relay.

when either CSP or CSG is closed. RRH is the held-
ing coil and receives its energy from the carrier
transmitted either from the local transmitter or the
one at the end of the line section. Thes€ gwo
coils are connected to oppose each otherl with, the
operating coil, RRT operating to clos& the .RRP/and
RRG contacts and trip; and the holdingyCc@il, RRH to
hold the RRP and RRG contacts opemyand bleck trip-
ping. The restraining torque of the . RRH%eo0il is suf-
ficient to overcome the operatingstorquefof :he RRT
coil. Consequently, RRP and RRG Gontacts cannot
close as long as RRH is energized.

Alarm_Unit

The alarm unit isdsimilar in construction to the
receiver unit exceptithatdt is energized by a single
coil and operates a single set of contacts. The coil
is energized by the received carrier to close its
contacts and give @an alarm. This unit has a higher-
pick-up tham that of the receiver unit in order to
obtain @mdirect check on the sensitivity of the
carrientransmitter-receiver. The failure of the alarm
relayto pick-up when carrier is started indicates
inSufficient output from the transmitter receivers.

Squelch Unit

The function of the squelch unit is to holdwoff
the carrier for a period of 150 milliseconds after
the Breaker ‘‘a’’ contact opens. This is to insure
that all other terminals of the line are tripped before
allowing carrier to be transmitted for anyafunctions.

The squelch unit is a telephene type unit of
slow release type.

In these relays, an electromagnet attracts a
right angle iron bracket“which in turn operates one
normally open contacti®, 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, theschange in“*flux through the slug results
in an electromotivesforce and associated current in
it. This current*produces a flux which aids the main
flux andydelays\the release of the armature when the
coil“i§” energized, the operation of the relay is not
appreciablysdelayed because the armature is operated
by “flux not linking the slug.

Operation Indicator

The operation indicator gives a visual indica-
tion of a carrier tripping operation for phase 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.

CHARACTERISTICS

The characteristics of the various elements of
the relays are as follows:

For Use With KR-Set 48V 125 250
Avg. Avg. Avg.
Ohms Ohms Ohms

CSP or CSG Coil 27 27 435
CSP & CSG Tapped Resistor 200 600 6000
Carrier Resistor 2000 3750 19000
RRT Operating Coil 1100 1100 1100
RRT Coil Resistor 1320 5000 11200
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
Squelch Unit Adj. Resistor - 8500 15000

e
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For Use With TC-Set

CSP or CSG Coil 27 21 435
CSP & CSG Tapped Resistor 200 600 6000
Carrier Resistor 10004, 3750 -

RRT Operating Coil 1100y, 1100 1100
RRT Coil Resistor 1820 5000 11200
RRH Holding Coil 20 20 20
AL-Alarm Coil 4 4 4
Operation Indicator (lgsamp.) 0.1 0.1 0.1
Squelch Unit Coil 3300 3300 3300
Squelch UnitdAdj.“Resistor — 8500 15000

The piek-dup and’operating values of these units
are given unden’'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 adjusted value of 0.5
amperes to any value up to 1 amp. by increasing
spring restraint.

SETTINGS

There are no settings to be made.

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a location free from dirt,
moisture, excessive vibration, and heat. Mount the
relay vertically by means of the four mounting holes
on the flange for semi-flush mounting or by means of
the rear mounting stud or studs for projection mount-
ing. Either a mounting stud or the mounting screws
may beutilized forgrounding therelay. The electrical
connections may be made directly to the terminals by
means of screws for steel panel mounting or to the
terminal studs furnished with the relay for thick
panel mounting. The terminal studs may be easily
removed or inserted by 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 of
the external connections of these relays.
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ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct opera-
tion of this relay have been made at the factory,
Upon receipt of the relay, no customer adjustments,
other than those covered under ‘‘SETTINGS’’, should
be required.

Acceptance Check

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

Overcurrent Unit

Pass 0.5 amperes of alternated current through
relay terminals 16 and 17, the contact should pick-up
within .475 and .525 amp.

Auxiliary Units (CSP and CSG).

Each contactor switch has a section of a tapped
resistor in series with it, and will pick up positively
when rated control voltage is applied across the coil
and its section of the resistor.

These units should operate at 24 volts for the
48-volt relay, 60 volts for the 125-volt relay, and
120 volts for 250-volt relay. These units have an
intermittent rating, and should not be energized for
more than a few seconds.

Operation Indicator (Ol)

Wwith the polar unit contacts closed, apply dizect
current to the operation indicator relay terminals.
The operation indicator should pick-upsand,drop the
indicator target between 1 ampere and“.2 amperes
d-c.

Squelch Unit (SQ)

Apply rated D.C. yoltageyto relay terminals that
will energize the squélch 4ihit and note contact opera-
tion.

Blocking Zener Diode

Apply rated D.C. Voltage in series with 10,000
ohms resisters“across terminals 8 and 9 with posi-
tive on 9, thejcurrent leakage flow should not exceed
.25 maf), Rewerse polarity of the applied voltage;
the current flow should be equal to the applied
voltageydivided by the series resistance.

FOR RELAYS TO BE USED WITH
TC-TYPE CARRIER

Polar Unit (Receiver Relay)

Connect a jumper between the middle and left
hand contact connection of the CSG or CSP switch.
The CSG switch is located on the leftzhand,pedestal
and CSP is located on the right-hdnd pedestal on the
relay (front view). Apply rated voltage “across the
RRT coil and the RRT coil resistor; ebserving 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 corréct polarity. Increase
the current until the armatare moves to the right.

The armdture should move to the right at approx-
imately 60 mat, “Now reduce the current and the
armature {should ‘move to the left at approximately
40 ma.

AlarmqUnit (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 ma. Now reduce the current and the contacts
should open at 40 to 60 ma.

FOR RELAYS TO BE USED WITH
TYPE KR CARRIERS

Polar Unit (Receiver Relay)

Connect a jumper 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 is located on the right-hand pedestal on 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. The armature
should move to the left.

To the holding coil (RRH) relay terminals, apply
direct current observing correct polarity. Increase
the current until the armature moves to the right. The
armature should move to the right at approximately
6 ma. Now reduce the current and the armature
should move to the left at approximately 4 ma.

Alarm Unit (AL)

Connect direct current to the alarm unit relay
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terminals. Increase the current until the contacts
pick up. The contacts should pick up at approxi-
mately 8 ma. Now reduce the current and the con-
tacts should open at 4 to 6 ma.

ROUTINE MAINTENANCE

All relays should be inspected periodically and
the operation should be checked at least once every
year or at such other time intervals as may be dic-
tated by experience to be suitable to the particular
application.

All contacts should be periodically cleaned. A
contact burnisher S#182A836H01 is recommended for
this purpose. The use of abrasive material for
cleaning contacts is not recommended, because of
the danger of embedding small particles in the face
of the soft silver and thus impairing the contact.

CALIBRATION

Use the following procedure for calibrating the
relay if the relay has been taken apart for repairs or
the adjustments have been disturbed. This procedare
should not be used unless it is apparent that‘the
relay is not in proper working order. (Segl“‘Accept=
ance Check”’).

Overcurrent Unit

The upper bearing screw should/be ‘screwed
down until there is apptoximately” 1/64%¢clearance
between it and the top of thegshaft\bearing. Securely
lock in position with the lock nut. “The lower bear-
ing position is fixed and cannot be adjusted.

With the moving contactiinpthe normally closed
position, i.e., against the Tight side of the bridge,
screw in the stationary@eentact until both contacts
just clese. Then scerew in the stationary contact
approximately“one-quarter turn farther to provide the
correct amount of“fellow.

The clamp holding the stationary contact housing
need not be loo0sened for the adjustment since the
clamp utilizes a spring-type action in holding the
stationary gcontact in position.

The sensitivity adjustment is made by varying
thentension of the spiral spring attached to the mov-
ing, element assembly. The spring is adjusted by
placing a screwdriver or similar tool into one of the
notches located on the periphery of the spring adjust-
er and rotating it. The spring adjuster is located

on the underside of the bridge and is held in/place
by a spring type clamp that does giot have to be
loosened prior to making the necessary adjustments.

Pass 0.5 amp. of a.c. through,relay terminals
16 and 17. Adjust the spring until the contact just
opens. In a similar manneér thempick-up value can be
adjusted for any valuetbetweend.5 to 1.0 amp.

Auxiliary Units (CSP and/CSG)

The two centactor switches, CSP and CSG, have
adjustable plungerngtravel. Adjust the stationary core
and the movingWeore of 1/64’’ when the switch is
picked up. “WThis can be done 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 approximately one turn and lock
in place. This prevents the moving core from strik-
ing and sticking to the stationary core because of
residual magnetism. Adjust the contact clearance
for approximately 1/32’’ by means of the two small
nuts on either side of the Micarta disc.

Each contactor switch has a section of a tapped
resistor in series with it, and will pick up positively
when rated trip circuit voltage is applied across the
coil and its section of the resistor.

The units should operate at 24 volts for the 48-
volt relay, 60 volts for the 125-volt relay and 120
volts for 250-volt relay. These units have an inter-
mittent rating, and should not be energized for more
than a few seconds.

Squelch Unit

Check operation with timer. Adjust series
resistor to measure approximately 5000 ohms for
125 v.d.c. relays and for 13000 ohms for 250 v.d.c.
relay. With armature closed adjust the residual air
gap to be .002’’ — .003’’. Contact gap should meas-
ure from .020’’ to .035’’. Check for dropout time
between .140—.160 seconds. If necessary dropout
time can be adjusted by changing the residual air
gap. After final adjustment the gap should be at
least .002’. The pick up time should be below
16 milliseconds at —20% rated D.C. voltage. If
necessary readjust series resistor.

Operation Indicator

The operation indicator should pick up and drop
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the indicator target when the current is between 1 and
1.2 amperes d-c.

Make sure that the target drops freely when the
unit operates.

ZENER DIODE TEST

Forward Characteristics

Pass 200 milliamperes of d.c. current through
terminals 8 and 9 with positive on terminal 8.
Measure voltage drop across terminals 8 and 9. The
voltage drop should not exceed 3.5 volts.

Reverse Characteristics — Breakdown Voltage

The breakdown voltage is determined by in-
creasing voltage across terminals 8 and 9 with
positive on 9. Place 10,000 ohm resistor in series
with ammeter. Increase voltage until current reads
.25 milliamperes. Measure d.c. voltage across ter-
minals 8 and 9. The voltage should be between 160
and 240 volts for 48 and 125 v.d.c. rated relays; and
320 to 480 volts for 250 v.d.c. rated relays. Do not
exceed 3.0 ma. current in the circuit.

FOR RELAY TO BE USED WITH
TC-TYPE CARRIER

Polar Receiver Unit

Back off contact screws so that they de,not
make contact. Screw magnetic shunts into the all-
out position (5 or 6 screw threads showing.)a The
armature should remain against whichevef’side, it is
pushed with this adjustment.

Adjust the stationary contacts(for a‘contact gap
of approximately .020°’’. This canmybeWdone by inser-
ting a .010’" steel thickness gage'bétween the large
rivet head on the moving armature and the right hand
pole face (a .010’" trawel of the rivet head is equal
to .020°’ travel of the m@©ving, contacts). Using an
indicating light in each contact circuit, adjust the
upper and lower stationary contacts to touch the
moving contact at the same time. With the feeler
gauge removed the centact gap is .020’" and the
moving contacts close simultaneously.

Connect®a jumper between the middle and left
hand centaet connection of the CSG or CSP switch.
The _CSG, switch is located on the left-hand pedestal

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. The
armature should move to the left.

To the holding coil, RRH, apply 100 to 200
milliamperes d.c. current observing cofrectgpolarity.
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 screws all*the ‘way in, and then
back out the left hand shuntyscrew approximately 6
turns. Back out the right®™hand“Shunt screw approxi-
mately 9 turns.

Re-energize the operating coil with rated voltage
and the holding €eil with/40 milliamperes d.c. Adjust
the right hand\shunt screw until the armature
moves to theWeft. \If the armature moves to the left,
at a vallue ofyholding coil current greater than 40
milliampéres, the right hand shunt screw should be
turned Qut to Iower this value to the correct 40 milli-
ampere, point.

Increase the holding coil current to 60 milli-
amperes and adjust the left hand shunt screw until
the armature resets, or moves to the right. If the
armature resets at a value of current less than 60
milliamperes, the left hand shunt screw should be
turned out. This will increase the reset value of the
armature and provide for the correct 60 milliampere
reset value.

Minor adjustments of both shunt screws must be
made several times until the desired operating points
are obtained, since the adjustments of one shunt
screw affect the adjustment on the other shunt screw.

Polar Alarm Unit

The contacts should close with 80 milliamperes
d-c + 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 part 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 approximately seven
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turns. Apply 80 milliamperes d.c. to the coil observ-
ing correct polarity, and the screwin 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-
amperes. Check the dropout point by reducing the
d.c. current. The armature should move to the left
between the limits of 40 and 60 milliamperes. 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 make 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. This will in turn cause a change in the pickup
current, making necessary several slight readjust-
ments of both shunt screws to obtain the desired
calibration. The armature as finally calibrated
should pickup and dropout with a snappy action.

FOR RELAYS TO BE USED WITH
KR-TYPE CARRIER

Polar Receiver Unit

Calibrate as outlined under TC Type Carrier.
Apply 15 ma. d-c current for polaritygmcheek. The
pickup value should be 4 milliamperes d4c. ¢armature
moves to left) instead of 40 ma. /he €alibration of
reset (armature moves to the right) should be done
at 6 milliamperes instead of 6@yma.

_Alarm Unit

Calibrate as outlined under TE@-Type Carrier.
Check pick-up at 8 milliamperes *5%jyinstead of 80
ma. Dropout should be between 4 and 6 ma. instead
of 40 and 60 ma.

RENEWAL#PARTS

Repair work can beydone most satisfactorily at
the factory. Howeverminterehangeable parts can be
furnished to the customers who are equipped for
doing repair work4, When ordering parts, always give
the complete nameplate data.

ENERGY REQUIREMENTS

CurrentgBurdenyat 60 Cycles.

CURRENT VOLT- R
AMPBRES AMPERES ANGLE
0.5 2.2 33° t
5 43 700 t
20 | 394 490 t1
40 1240 39.2¢ 1 1
60 2760 32.5° 11

t Current lagging voltage
t t Current leading voltage

Rating of Overcurrent Unit

Continuous rating 5 amperes. One second

rating 100 amps.
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INSTALLATION

Westinghouse I.L. 41-923.4H
OPERATION e MAINTENANCE

INSTRUCTI O NS

TYPE KA-4 CARRIER AUXILIARY RELAY

CAUTION Before putting relays into service, remove
all blocking which may have been inserted for the
purpose of securing the parts during shipment, make
sure that all moving parts operate freely, inspect the
contacts to see that they are clean and close proper-
ly, and operate the relay to check the settings and
electrical connections.

APPLICATION

The type KA-4 relay is an auxiliary relay used
in a distance carrier relaying scheme to block or
prevent instantaneous tripping for faults external to
the line section to which it is applied, and to permit
instantaneous simultaneous tripping for internal
faults. The relay is arranged to respond to indica-
tions of fault power and direction provided By phase
and ground relays, thereby controlling 4he frans-
mission of the carrier signals.

CONSTRUCTION AND OPERATION

The Type KA-4 relay consistsgof’ twopauxiliary
units, receiver and alarm units, phase fault carrier
operation indicator and carriefysquélch relay. In
addition, the type KA-4 relayqContains a high speed
overcurrent unit used to “start “earrier transmission
for ground faults. The eenstruetion and operation
of the relay units arefdesctibed below. Complete
details of the operation ofythis relay in the distance
carrier relaying sche€me'is described in I.L. 41-911.

Overcurrent Unit

* The overcurrent unit consists of a transformer,
current limiting reacfor, and a product induction cyl-
inder type unity The time phase relationship of the
two air gap fluxes necessary for the development of
torque of the cylinder unit is achieved by means of
a capacitor“connected in series with one pair of
pole ‘Windings.

Mechanically, the cylinder unit is composed of
three basic components: a die-cast aluminum frame
and electromagnet, a moving element assembly, and
a molded bridge.

SUPERSEDES I.L. 41-923.4G

*Denotes changes from superseded issue.

The frame serves as th€ mounting structure for
the magnetic core. “Fhetmdgnetic core which houses

the lower pin bearing s secured to the frame by a
spring and snap. ring..<The bearing can be replaced,
if necessary, without having to remove the magnetic
core from theyframe.

Thevelectromagnet has two pairs of coils. The

coilsyofaeach™pair are mounted diametrically opposite
ene another. In addition, there are two locating pins.
The loeating pins are used to accurately position the
lowerppin bearing, which is mounted on the frame,
with# respect to the upper pin bearing, which is
threaded into the bridge.
permanently secured to the frame and cannot be
separated from the frame.

The electromagnetis

The moving element assembly consists of a
spiral spring, contact carrying member, and an

aluminum cylinder assembled to a molded hub which
holds the shaft. The shaft has removable top and
bottom jewel 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 secured to the electromagnet and
frame by two mounting screws. In addition to holding
the upper pin bearing, the bridge is used for mounting
the adjustable stationary contact housing. The
stationary contact housing is held in position 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 is also held in place by a spring type clamp.

With the contacts closed, the electrical connec-
tion is made 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 posi-
tive potential to be applied to the carrier transmitter.

EFFECTIVE FEBRUARY 1973
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Fig. 1 Type KA-4 Relay Without Case. (Front View)
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RELAY-TYPE KA-4 CARRIER AUXILIARY FOR KR CARRIER
IN TYPE FT-32 CASE
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Fig. 2 Internal Schematic of the Type KA-4 Relay for KR

carrier set.

A transformer and current limiting Teactor is
used in conjunction with the cylinderqunitiyThe
transformer supplies one set of coils ongthe "eylinder
unit with voltage shifted by approximately“90° from
the residual current supplied directly tofanother set
of coils. The transformer and reactor)are of the
saturating type which limits energytosthe cylinder
unit and reduces the burdenf*onWthe transmission
line CT.

Auxiliary Units

These are two selenoidstype contactor switches
designated as CSP and@SG. The plunger of the
contactor switeh, has @ circular conducting disc
mounted ondits lowen end and as the plunger travels
upward, the disc bridges three silver stationary con-
tacts. The CSP switch ig energized by the operation
of the second Zone unit of the KD-4 distance relay,
andthe CSG switch, by the operation of the direction-
al and ovetcurrent units of the KRD-4 ground relay.
Theycontacts of the two switches are connected in
parallel as shownin theinternal schematic. The oper-
ation 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 relay
unit.

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

_Réceiver Unit

The receiver unit consists of an armature and
contacts mounted on a leaf spring supported sym-
metrically within a magnet frame. The armature rides
in the front air gap of the frame with the contacts
projecting outside. The poles of a permanent magnet
clamp directly to each side of the frame. Two ad-
justable shunts are located across the rear air gaps.
These change the reluctance of the magnetic 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 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 adjustment.

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 phase and ground trip circuit respectively.
These contacts are operated by two concentric coils,
RRT and RRH, which are placed around the armature
and within the magnetic frame. RRT is the operating
coil and receives its energy 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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Fig. 4 Typical Time Characteristics of 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 from the local transmitter or the
one at the end of the line section. These two
coils are connected to oppose each other (with the
operating coil, RRT operating to close the RRP_and
RRG contacts and trip; and the holding €0il;%RRH to
hold the RRP and RRG contacts openyand,block trip-
ping. The restraining torque of the RRH coil is suf-
ficient to overcome the operatingftorque ‘of ihe RRT
coil. Consequently, RRP and RRG contacts cannot
close as long as RRH is energized.

Alarm_Unit

The alarm unit@is &imilaP in construction to the
receiver unit except that it is energized by a single
coil and operates a single set of contacts. The coil
is energized by the received carrier to close its
contacts and give an alarm. This unit has a higher-
pick-up than“that of the receiver unit in order to
obtain a “difeet) check on the sensitivity of the
carriegtransmitter-receiver. The failure of the alarm
relay to)pick-up when carrier is started indicates
insufficient output from the transmitter receivers.

Squelch Unit

The function of the squelch unit is to hold off
the carrier for a period of 150 milliseconds after
the Breaker ‘‘a’’ contact opens. This is to dnsure
that all other terminals of the line aregtripped before
allowing carrier to be transmitted forfany functions.

The squelch unit is a telephone, type unit of
slow release type.

In these relays, an, electromagnet attracts a
right angle iron bracket, whiehf'in turn operates one
normally open conta¢t. ““Ehe slow release is ob-
tained by a copper slug, located at the end opposite
from the armaturg. ;When' the coil becomes de-ener-
gized, the €hange fin /flux through the slug results
in an electromotive“force and associated current in
it. Thisweurrent produces a flux which aids the main
flux and delays*the release of the armature when the
coil is ‘energized, the operation of the relay is not
appreciablyidélayed because the armature is operated
by _fluxypnot linking the slug.

Operation Indicator

The operation indicator gives a visual indica-
tion of a carrier tripping operation for phase 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.

CHARACTERISTICS

The characteristics of the various elements of
the relays are as follows:

For Use With KR-Set 48V 125 250
Avg. Avg. Avg.
Ohms Ohms Ohms

CSP or CSG Coil 27 27 435
CSP & CSG Tapped Resistor 200 600 6000
Carrier Resistor 2000 3750 19000
RRT Operating Coil 1100 1100 1100
RRT Coil Resistor 1320 5000 11200
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
Squelch Unit Adj. Resistor - 8500 15000

A

R,
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Fig. 5 Polar Unit Permanent Magnet Flux Paths.

For Use With TC-Set

CSP or CSG Coil 27 27 435
CSP & CSG Tapped Resistor 200 600 6000
Carrier Resistor 1000 93750 -

RRT Operating Coil 1100°%,1100 1100
RRT Coil Resistor 1320 5000 11200
RRH Holding Coil 20 20 20
AL-Alarm Coil 4 4 4
Operation Indicator (ls@mp.) 0.1 0.1 0.1
Squelch Unit Coil 3300 3300 3300
Squelch UnitAdj. Resistor — 8500 15000

The piek-up and operating values of these units
are given under®tAdjustments and Maintenance’’.

The time characteristic of the overcurrent unit
is shown in Fig. 4.

The pick-up value of the over-current unit can
bewmechanged from the factory adjusted value of 0.5
amperes to any value up to 1 amp. by increasing
spring restraint.

SETTINGS

There are no settings to be made.

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a location free from dirt,
moisture, excessive vibration, and heat. Mount the
relay vertically by means of the four mounting holes
on the flange for semi-flush mounting or by means of
the rear mounting stud or studs for projection mount-
ing. Either a mounting stud or the mounting screws
maybe utilized forgrounding therelay. The electrical
connections may be made directly to the terminals by
means of screws for steel panel mounting or to the
terminal studs furnished with the relay for thick
panel mounting. The terminal studs may be easily
removed or inserted by 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 of
the external connections of these relays.
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ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct opera-
tion of this relay have been made at the factory,
Upon receipt of the relay, no customer adjustments,
other than those covered under ‘‘SETTINGS’’, should
be required.

Acceptance Check

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

Overcurrent Unit

Pass 0.5 amperes of alternated current through
relay terminals 16 and 17, the contact should pick-up
within .475 and .525 amp.

Auxiliary Units (CSP and CSG).

Each contactor switch has a section of a tapped
resistor in series with it, and will pick up positively
when rated control voltage is applied across the coil
and its section of the resistor.

These units should operate at 24 volts for the
48-volt relay, 60 volts for the 125-volt relay, and
120 volts for 250-volt relay. These units have an
intermittent rating, and should not be energized for
more than a few seconds.

Operation Indicator (Ol)

With the polar unit contacts closed, apply diréct
current to the operation indicator relay terminals.
The operation indicator should pick=up and,drop the
indicator target between 1 ampere and“.2,amperes
d-c,

Squelch Unit (SQ)

Apply rated D.C. yoltageyto relay terminals that
will energize the squelchfunit and note contact opera-
tion.

Blocking Zener Diode

Apply rated D.C. Voltage in series with 10,000
ohms resisters“across terminals 8 and 9 with posi-
tive on 9, theycurrent leakage flow should not exceed
.25 ma.) Rewverse polarity of the applied voltage;
the <urcent flow should be equal to the applied
voltageydivided by the series resistance.

FOR RELAYS TO BE USED WITH
TC-TYPE CARRIER

Polar Unit (Receiver Relay)

Connect a jumper between the middle and left
hand contact connection of the CSG or CSP switch.
The CSG switch is located on the leftéhandypedestal
and CSP is located on the right-hand pédestal on the
relay (front view). Apply rated voltage across the
RRT coil and the RRT coil resistor,“ebserving polar-
ity as shown in the internal schematic. The armature
should move to the left.

To the holding coilllRRH)relay terminals, apply
direct current observing correct polarity. Increase
the current until thegarmature moves to the right.

The armature should move to the right at approx-
imately 60 may “Now reduce the current and the
armature® should “move to the left at approximately
40 ma.

Alarm® Unit (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 ma. Now reduce the current and the contacts
should open at 40 to 60 ma.

FOR RELAYS TO BE USED WITH
TYPE KR CARRIERS

Polar Unit (Receiver Relay)

Connect a jumper 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 is located on the right-hand pedestal on 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. The armature
should move to the left.

To the holding coil (RRH) relay terminals, apply
direct current observing correct polarity. Increase
the current until the armature moves to the right. The
armature should move to the right at approximately
6 ma. Now reduce the current and the armature
should move to the left at approximately 4 ma.

Alarm Unit (AL)

Connect direct current to the alarm unit relay

P
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terminals. Increase the current until the contacts
pick up. The contacts should pick up at approxi-
mately 8 ma. Now reduce the current and the con-
tacts should open at 4 to 6 ma.

ROUTINE MAINTENANCE

All relays should be inspected periodically and
the operation should be checked at least once every
year or at such other time intervals as may be dic-
tated by experience to be suitable to the particular
application.

All contacts should be periodically cleaned. A
contact burnisher S#182A836H01 is recommended for
this purpose. The use of abrasive material for
cleaning contacts is not recommended, because of
the danger of embedding small particles in the face
of the soft silver and thus impairing the contact.

CALIBRATION

Use the following procedure for calibrating the
relay if the relay has been taken apart for repairs or
the adjustments have been disturbed. This procedufe
should not be used unless it is apparent that the
relay is not in proper working order. (Seef‘‘Accept-
ance Check’’).

Overcurrent Unit

The upper bearing screw should /e screwed
down until there is appfoximatelyf1/64"®Clearance
between it and the top of the shaft'bearing. Securely
lock in position with the lockgnut, The lower bear-
ing position is fixed and cannot be adjusted.

With the moving contact infthe normally closed
position, i.e., against (the right side of the bridge,
screw in the stationary “Gemtact until both contacts
just close. Thenl screw, in the stationary contact
approximately one-quarter turn farther to provide the
correct amotint of follow.

The clamp holding the stationary contact housing
need not be lo@sened for the adjustment since the
clamp utilizes a spring-type action in holding the
stationary gontact in position.

The sensitivity adjustment is made by varying
the tension of the spiral spring attached to the mov-
ing\element assembly. The spring is adjusted by
placing a screwdriver or similar tool into one of the
notches located on the periphery ofthe spring adjust-
er and rotating it. The spring adjuster is located

on the underside of the bridge and is held in place
by a spring type clamp that does not  have to be
loosened prior to making the necessary adjustments.

Pass 0.5 amp. of a.c. through gelay terminals
16 and 17. Adjust the spring until the contact just
opens. In a similar mannef thefpick-up value can be
adjusted for any value between & to 1.0 amp.

Auxiliary Units (CSP and €SG)

The two caentactorsswitches, CSP and CSG, have
adjustable plungeratravel. Adjust the stationary core
and the moving “eore of 1/64’’ when the switch is
picked up. “Bhis can be done by turning the relay
upsidefdownpand screwing up the core screw of the
switch“until/the contacts just separate. Then back
off\theypcore screw approximately one turn and lock
in_place.” This prevents the moving core from strik-
ing and sticking to the stationary core because of
residual magnetism. Adjust the contact clearance
for approximately 1/32’’ by means of the two small
nuts on either side of the Micarta disc.

Each contactor switch has a section of a tapped
resistor in series with it, and will pick up positively
when rated trip circuit voltage is applied across the
coil and its section of the resistor.

The units should operate at 24 volts for the 48-
volt relay, 60 volts for the 125-volt relay and 120
volts for 250-volt relay. These units have an inter-
mittent rating, and should not be energized for more
than a few seconds.

Squelch Unit

Check operation with timer. Adjust series
resistor to measure approximately 5000 ohms for
125 v.d.c. relays and for 13000 ohms for 250 v.d.c.
relay. With armature closed adjust the residual air
gap to be .002”’ — .003’’. Contact gap should meas-
ure from .020”’ to .035’’. Check for dropout time
between .140—.160 seconds. If necessary dropout
time can be adjusted by changing the residual air
gap. After final adjustment the gap should be at
least .002’’. The pick up time should be below
16 milliseconds at —20% rated D.C. voltage. If
necessary readjust series resistor.

Operation Indicator

The operation indicator should pick up and drop



TYPE KA-4 CARRIER AUXILIARY RELAY

the indicator target when the current is between 1 and
1.2 amperes d-c.

Make sure that the target drops freely when the
unit operates.

ZENER DIODE TEST

Forward Characteristics

Pass 200 milliamperes of d.c. current through
terminals 8 and 9 with positive on terminal 8.
Measure voltage drop across terminals 8 and 9. The
voltage drop should not exceed 3.5 volts.

Reverse Characteristics — Breakdown Voltage

The breakdown voltage is determined by in-
creasing voltage across terminals 8 and 9 with
positive on 9. Place 10,000 ohm resistor in series
with ammeter. Increase voltage until current reads
.25 milliamperes. Measure d.c. voltage across ter-
minals 8 and 9. The voltage should be between 160
and 240 volts for 48 and 125 v.d.c. rated relays; and
320 to 480 volts for 250 v.d.c. rated relays. Do not
exceed 3.0 ma. current in the circuit.

FOR RELAY TO BE USED WITH
TC-TYPE CARRIER

Polar Receiver Unit

Back off contact screws so that they .de not
make contact. Screw magnetic shunts into(the all-
out position (5 or 6 screw threads showing.)y.TLhe
armature should remain against whichever side it is
pushed with this adjustment.

Adjust the stationary contacts for a contact gap
of approximately .020’’. This ean, bemdone by inser-
ting a .010’’ steel thickness gage hHetween the large
rivet head on the moving armaturegand the right hand
pole face (a .010’" travel ,of the rivet head is equal
to .020’’ travel of4the smoving contacts). Using an
indicating light in eaechycontact circuit, adjust the
upper and lower stationary contacts to touch the
moving contact at the same time. With the feeler
gauge removed the cbntact gap is .020’" and the
moving contacCts close simultaneously.

Connect®a)jumper between the middle and left
hand @entact connection of the CSG or CSP switch.
The, CSG switch is located on the left-hand pedestal

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. The
armature should move to the left.

To the holding coil, RRH, apply 100 to 200
milliamperes d.c. current observing correetypolarity.
The armature should now move to“theright./De-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,screw approximately 6
turns. Back out the right“hand“shunt screw approxi-
mately 9 turns.

Re-energize the operating coil with rated voltage
and the holdingeoil With 40 milliamperes d.c. Adjust
the right hand) shunt screw until the armature
moves to“theWleft: If the armature moves to the left,
at a value ofyholding coil current greater than 40
milliamperes, the right hand shunt screw should be
turned®Qut to lower this value to the correct 40 milli-
amp@re, point.

Increase the holding coil current to 60 milli-
amperes and adjust the left hand shunt screw until
the armature resets, or moves to the right. If the
armature resets at a value of current less than 60
milliamperes, the left hand shunt screw should be
turned out. This will increase the reset value of the
armature and provide for the correct 60 milliampere
reset value.

Minor adjustments of both shunt screws must be
made several times until the desired operating points
are obtained, since the adjustments of one shunt
screw affect the adjustment on the other shunt screw.

Polar Alarm Unit

The contacts should close with 80 milliamperes
d-c + 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 part 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 approximately seven

R
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turns. Apply 80 milliamperes d.c. to the coil observ-
ing correct polarity, and the screwin 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-
amperes. Check the dropout point by reducing the
d.c. current. The armature should move to the left
between the limits of 40 and 60 milliamperes. 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 make 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. This will in turn cause a change in the pickup
current, making necessary several slight readjust-
ments of both shunt screws to obtain the desired
calibration. The armature as finally calibrated
should pickup and dropout with a snappy action.

FOR RELAYS TO BE USED WITH
KR-TYPE CARRIER

Polar Receiver Unit

Calibrate as outlined under TC Type, Catrier.
Apply 15 ma. d-c current for polarity¥ ‘eheck. The
pickup value should be 4 milliamperes déc. (@rmature
moves to left) instead of 40 ma./Fhe calibration of
reset (armature moves to the, right) should be done
at 6 milliamperes instead of 60"ma.

_Alarm Unit

Calibrate as outlined under TQ-Type) Carrier.
Check pick-up at 8 milliamperes *5%“instead of 80
ma. Dropout should be between 4 and 6 ma. instead
of 40 and 60 ma.

RENEWALS/PARTS

Repair work can be“donemmost satisfactorily at
the factory. Howeverfinterchangeable parts can be
furnished to the customers who are equipped for
doing repair work.@When,ordering parts, always give
the complete nameplateydata.

ENERGY REQUIREMENTS

Current gBurden%at 60 Cycles.

CURRENT VOLT- RS
AMPERES AMPERES ANGLE
0.5 2.2 33
5 43 700 t
20 394 490 11
40 1240 39.20 11
60 2760 32.5° tt

t Current lagging voltage
t 1 Current leading voltage

Rating of Overcurrent Unit

Continuous rating 5 amperes. One second

rating 100 amps.
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INSTALLATION

Westinghouse I.L. 41-923.4G
OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPE KA-4 CARRIER AUXILIARY RELAY

CAUTION Before putting relays into service, remove
all blocking which may have been inserted for the
purpose of securing the parts during shipment, make
sure that all moving parts operate freely, inspect the
contacts to see that they are clean and close proper-
ly, and operate the relay to check the settings and
electrical connections.

APPLICATION

The type KA-4 relay is an auxiliary relay used
in a distance carrier relaying scheme to block or
prevent instantaneous tripping for faults external to
the line section to which it is applied, and to permit
instantaneous simultaneous tripping for internad
faults. The relay is arranged to respond to indica-
tions of fault power and direction provided by phase
and ground relays, thereby controlling the trans-
mission of the carrier signals.

CONSTRUCTION AND OPERATION

The Type KA-4 relay consistsfof twosauxiliary
units, receiver and alarm unit$é, phase fault carrier
operation indicator and carrier “squelch relay. In
addition, the type KA-4 relay €entains a high speed
overcurrent unit used to sgart carrier transmission
for ground faults. The censtruetion and operation
of the relay units are [described below. Complete
details of the operation,of%thiS relay in the distance
carrier relaying schemefistdescribed in I.L. 41-911.
Overcurrent Unit

* The overcurrént umit consists of a transformer

current limiting reactor and a product induction cyl-
inder type unit.yThe time phase relationship of the
two air gap fluxes necessary for the development of
torque of the cylinder unit is achieved by means of
a capacitor connected in series with one pair of
pole windings.

¥*WyMechanically, the cylinder unit is composed of
three basic components: a die-cast aluminum frame
and electromagnet, a moving element assembly, and
a molded bridge.

SUPERSEDES I.L. 41-923.4F

*Denotes changes from superseded issue.

The frame serves(as{themounting structure for
the magnetic core. “Bhe magnetic core which houses
the lower pin bearing 18y secured to the frame by a
spring and snap,rings.«<The bearing can be replaced,
if necessary, witheut having to remove the magnetic
core from theWframe. ©

The ‘eléctromagnet has two pairs of coils. The
coils“ef‘each™pair are mounted diametrically opposite
one another. In addition, there are two locating pins.
The locating pins are used to accurately position the
lowerdQpin bearing, which is mounted on the frame,
withyrespect to the upper pin bearing, which is
threaded into the bridge. The electromagnetis
permanently secured to the frame and cannot be
separated from the frame.

The moving element assembly consists of a
spiral spring, contact carrying member, and an

aluminum cylinder assembled to a molded hub which
holds the shaft. The shaft has removable top and
bottom jewel bearings. The shaft rides between the
bottompinbearing 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 secured to the electromagnet and
frame by two mounting screws. In addition to holding
the upper pin bearing, the bridge is used for mounting
the adjustable stationary contact housing. The
stationary contact housing is held in position 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 is also held in place by a spring type clamp.

With the contacts closed, the electrical connec-
tion is made 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 posi-
tive potential to be applied to the carrier transmitter.

EFFECTIVE JULY 1971
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- (POLAR UNIT
ALARM RELAY
(AL)

CARRIER PHASE FAULT
OPERATION INDICATOR (OI)

"=—SQUELCH UNIT
' INNER RESISTOR

CSP-CSG TAPPED
RESISTOR

CARRIER START
CONTACT (los)

SQUELCH UNIT
RESISTOR

\\QARRIER START

OVERCURRENT UNIT (los)

POLAR UNIT
RECEIVER RELAY

CSG AUXILIARY
SWITCH

W AUXILIARY

SWITCH

% Fig. 1 Type KA-4 Relay Without Case. (Front View)
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RELAY-TYPE KA-4 CARRIER AUXILIARY FOR KR CARRIER
IN TYPE FT-32 CASE
INTERNAL SCHEMATIC

CuRRENT @ g @

TEST JACK—~_____

CHASSIS OPERATED_ | !
SHORTING SWITCH
UPPER
—POLAR UNIT
(ALARM RELAY)

OVERCURRENT
unIT

OLAR UKIT
(RECEIVER RELAY)
™~ CURRENT SHUNT

AUX I LARY
SWITCHES

2000-48 V.D.C.
6000-125 ¥.D.C.7 .|
60000-250 v.0.C.

TWO IN SERIES
<~ FOR 250 ¥.0.C.

OPERATION INDICATOR
13200-48 V.D.C.
50000-125 V.D.C.
=t~ 11200 0-250 ¥.0.C.

20000-48 v.0.C.
~ 37500-125 v.D.C.
190000-250 ¥.0.C.

00-48 ¥.0.C.
85000-125 V.0.C.
150000250 V.0.C.

RED HANDLE
TEST SWITCH
NEG s ® TERMINAL

6294389/

FRONT VIEW

INTERNAL SCHEMATIC

B ? ) %;’ - RED HANBLE

R S UPPER
CTN g ke POLAR UNIT
A b (ALARM RELAY)

CURRENT
TEST JACK __

CHASSIS OPERATED h
SHORTING SWITCH | L &

OVERCURRENT

LOWER
UMt e

‘ RRH POLAR UNIT
| (RECEIVER RELAY)

AUXILTARY
SWITCHES Sz

~ - 17— CURRENT SHUNT

;cs‘PFs?’cs’ cseise |
]
¢
B ?74\; 13200-48 v.0.C.
2

rs 50000-125 ¥.0.C.
T 112000-250 ¥.0.C.

2000-48 ¥.0.C.
6000-125 ¥.0.0.— |
$0000-250 ¥.D.C.

WO IN SERIES
FOR 250 ¥.D.C.

OPERATION INP (CATOR

90-48 v.D. C.
85000-125 V.D.C.
150000-250 V,0.C.

~~10009-48 ¥.0.C.
37500-125 ¥.0.C.
19090250 ¥.0.C.

RED HANDLE
“TEST SWITCH
F—— TERMINAL

629ALT6.

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 cylinderQunit.\The
transformer supplies one set of coils on the ‘€éylinder
unit with voltage shifted by approximately 90° from
the residual current supplied directly t® dnother set
of coils. The transformer and regctor are of the
saturating type which limits emergy\to the cylinder
unit and reduces the burden enW%the“transmission
line CT.

Auxiliary Units

These are two solenoid-type contactor switches
designated as CSP @ndCSG. The plunger of the
contactor switéh, hast a/circular conducting disc
mounted on it§" lower,end and as the plunger travels
upward, thefdiscfbridges three silver stationary con-
tacts. The €SP switch ig energized by the operation
of the second zon€e unit of the KD-4 distance relay,
andthe 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
patrallel as shownin the internal schematic. The oper-
ation 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 relay
unit.

Fig. 3 Internal Schematic of the Type KA-4 Relay for TC

carrier set.

Receiver Unit

The receiver unit consists of an armature and
contacts mounted on a leaf spring supported sym-
metrically within a magnet frame. The armature rides
in the front air gap of the frame with the contacts
projecting outside. The poles of a permanent magnet
clamp directly to each side of the frame. Two ad-
justable shunts are located across the rear air gaps.
These change the reluctance of the magnetic 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 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 adjustment.

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 phase and ground trip circuit respectively.
These contacts are operated by two concentric coils,
RRT and RRH, which are placed around the armature
and within the magnetic frame. RRT is the operating
coil and receives its energy 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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Fig. 4 Typical Time Characteristics of carrier start over-
current unit of the type KA-4 Relay.

when either CSP or CSG is closed. RRH is the h6id-
ing coil and receives its energy from the carrier
transmitted either from the local transmitter of the
one at the end of the line section. These two
coils are connected to oppose each othergwith_ the
operating coil, RRT operating to closeythe'RRP Jand
RRG contacts and trip; and the holding.Ceil, RRH to
hold the RRP and RRG contacts opensand bleek trip-
ping. The restraining torque of thedRRH%e0il is suf-
ficient to overcome the operatinggtorque.of fthe RRT
coil. Consequently, RRP and RRG contacts cannot
close as long as RRH is energizeds

Alarm_Unit.

The alarm unit” is Similar in construction to the
receiver unit exceptithat it'is energized by a single
coil and operates a single set of contacts. The coil
is energized by the received carrier to close its
contacts and give ap alarm. This unit has a higher-
pick-up than that of the receiver unit in order to
obtain ajadirect check on the sensitivity of the
carriegtransmitter-receiver. The failure of the alarm
relay “to piek-up when carrier is started indicates
insufficient output from the transmitter receivers.

Squelch Unit

The function of the squelch unit is to holdy,off
the carrier for a period of 150 milliseconds after
the Breaker ‘‘a’’ contact opens. This is to insure
that all other terminals of the line are tripped before
allowing carrier to be transmitted forfanysfunctions.

The squelch unit is a telephene“type unit of
slow release type.

In these relays, an electromagnet attracts a
right angle iron bracket™“which in turn operates one
normally open conta€t: 9, The slow release is ob-
tained by a copper“slug loc¢ated at the end opposite
from the armaturemy When the coil becomes de-ener-
gized, the ,change/in flux through the slug results
in an electromotive force and associated current in
it. This current*produces a flux which aids the main
flux andydélaysithe release of the armature when the
coil “spenergized, the operation of the relay is not
appreciably delayed because the armature is operated
by “€lux not linking the slug.

Operation Indicator

The operation indicator gives a visual indica-
tion of a carrier tripping operation for phase 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.

CHARACTERISTICS

The characteristics of the various elements of
the relays are as follows:

For Use With KR-Set 48V 125 250
Avg. Avg. Avg.
Ohms Ohms Ohms

CSP or CSG Coil 27 27 435
CSP & CSG Tapped Resistor 200 600 6000
Carrier Resistor 2000 3750 19000
RRT Operating Coil 1100 1100 1100
RRT Coil Resistor 1320 5000 11200
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
Squelch Unit Adj. Resistor - 8500 15000



TYPE KA-4 CARRIER AUXILIARY RELAY

I.L. 41.923.4G

|

PERMANENT
MAGNET

m
L
r

p—|

| ARMATURE

|
Y I
v ]
-

j

BALANCED AR GAPS

MOVING CONTACT

POLAR UNIT PERMANENT MAGNET FLUX PATHS

SHUNT
’
e

7

[ﬁ:}f:;’w o
|

i |
. — ;._____1 .
S
b —— ADDITIONAL
S _p J‘ FLUX PATH
X

N

N

UNBALANCED AIR GAPS

183A062

Fig. 5 Polar Unit PermanentMagnet Flux Paths.

For Use With TC-Set

CSP or CSG Coil 27 27 435
CSP & CSG Tapped Resistor 200 600 6000
Carrier Resistor 100093960 -

RRT Operating Coil 11007%,,1100 1100
RRT Coil Resistor 1320 5000 11200
RRH Holding Coil 20 20 20
AL-Alarm Coil 4 4 4
Operation Indicator (Lamp,.) 0.1 0.1 0.1
Squelch Unit Coil 3300 3300 3300
Squelch Unit Adj. Resistor - 8500 15000

The pick-up andfoperating 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
bemechanged from the factory adjusted value of 0.5
amperes to any value up to 1 amp. by increasing
spring restraint.

SETTINGS

There are no settings to be made.

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a location free from dirt,
moisture, excessive vibration, and heat. Mount the
relay vertically by means of the four mounting holes
on the flange for semi-flush mounting or by means of
the rear mounting stud or studs for projection mount-
ing. Either a mounting stud or the mounting screws
may beutilized forgrounding therelay. The electrical
connections may be made directly to the terminals by
means of screws for steel panel mounting or to the
terminal studs furnished with the relay for thick
panel mounting. The terminal studs may be easily
removed or inserted by 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 of
the external connections of these relays.
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ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct opera-
tion of this relay have been made at the factory,
Upon receipt of the relay, no customer adjustments,
other than those covered under ‘‘SETTINGS’’, should
be required.

Acceptance Check

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

Overcurrent Unit

Pass 0.5 amperes of alternated current through
relay terminals 16 and 17, the contact should pick-up
within .475 and .525 amp.

Auxiliary Units (CSP and CSG).

Each contactor switch has a section of a tapped
resistor in series with it, and will pick up positively
when rated control voltage is applied across the coil
and its section of the resistor.

These units should operate at 24 volts for the
48-volt relay, 60 volts for the 125-volt relay, and
120 volts for 250-volt relay. These units have an
intermittent rating, and should not be energized for
more than a few seconds.

Operation Indicator (Ol)

With the polar unit contacts closed, applyadiréct
current to the operation indicator reldy temminals.
The operation indicator should picksup and drop the
indicator target between 1 ampere andyl.2“amperes
d-c,

Squelch Unit (SQ)

Apply rated D.C. goltage to"relay terminals that
will energize the sqdelchdunit and note contact opera-
tion.

Blocking Zener Diode

Apply rated D.C. Voltage in series with 10,000
ohms resistors)across terminals 8 and 9 with posi-
tive on 9, the current leakage flow should not exceed
.25 may “Rewerse polarity of the applied voltage;
the geurrent flow should be equal to the applied
voltage divided by the series resistance.

FOR RELAYS TO BE USED WITH
TC-TYPE CARRIER

Polar Unit (Receiver Relay)

Connect a jumper between the middle and left
hand contact connection of the CSG or CSP switch.
The CSG switch is located on the leftfhand pedestal
and CSP is located on the right-hand pedestal on the
relay (front view). Apply rated voltagé®across the
RRT coil and the RRT coil resigtorpobserving polar-
ity as shown in the internal schematic. The armature
should move to the left.

To the holding coilg(RRHYrelay terminals, 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-
imately 60 ma. “§Now reduce the current and the
armature/'shouldymove to the left at approximately
40 ma.,

Alarm' Unit%(AL)

Coennect 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 ma. Now reduce the current and the contacts
should open at 40 to 60 ma.

FOR RELAYS TO BE USED WITH
TYPE KR CARRIERS

Polar Unit (Receiver Relay)

Connect a jumper 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 is located on the right-hand pedesta] on 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. The armature
should move to the left.

To the holding coil (RRH) relay terminals, apply
direct current observing correct polarity. Increase
the current until the armature moves to the right. The
armature should move to the right at approximately
6 ma. Now reduce the current and the armature
should move to the left at approximately 4 ma.

Alarm Unit (AL)

Connect direct current to the alarm unit relay

gy
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terminals. Increase the current until the contacts
pick up. The contacts should pick up at approxi-
mately 8 ma. Now reduce the current and the con-
tacts should open at 4 to 6 ma.

ROUTINE MAINTENANCE

All relays should be inspected periodically and
the operation should be checked at least once every
year or at such other time intervals as may be dic-
tated by experience to be suitable to the particular
application.

All contacts should be periodically cleaned. A
contact burnisher S#182A836H01 is recommended for
this purpose. The use of abrasive material for
cleaning contacts is not recommended, because of
the danger of embedding small particles in the face
of the soft silver and thus impairing the contact.

CALIBRATION

Use the following procedure for calibrating the
relay if the relay has been taken apart for repairs or
the adjustments have been disturbed. This procedure
should not be used unless it is apparent that the
relay is not in proper working order. (See fAceept+
ance Check’’).

Overcurrent Unit

The upper bearing screw should be“serewed
down until there is apptoximately J#64!% clearance
between it and the top of the shaft(bearifig. Securely
lock in position with the lock nut.“3The lower bear-
ing position is fixed and canngt be“adjusted.

With the moving contdctiin the normally closed
position, i.e., against the right side of the bridge,
screw in the stationary‘eontact until both contacts
just cloese. Then 4Screw in the stationary contact
approximately @ne-quarter turn farther to provide the
correct amoumnt of“folloWw.

The ¢lampfholdifig the stationary contact housing
need not be leosened for the adjustment since the
clamp utilizes a spring-type action in holding the
stationary contact in position.

The sensitivity adjustment is made by varying
the,tension of the spiral spring attached to the mov-
ing) element assembly. The spring is adjusted by
placing a screwdriver or similar tool into one of the
notches located on the periphery of the spring adjust-
er and rotating it. The spring adjuster is located

on the underside of the bridge and is held in place
by a spring type clamp that does netwhawesto be
loosened prior to making the necessary adjustments.

Pass 0.5 amp. of a.c. through relay terminals
16 and 17. Adjust the spring until the contact just
opens. In a similar mannergthe_pick-up value can be
adjusted for any valuedbetweén .5 to 1.0 amp.

Auxiliary Units (CSPland CSG)

The two contacter,switches, CSP and CSG, have
adjustable plungemtravel. Adjust the stationary core
and the mopingWcore of 1/64’’ when the switch is
picked up. “This can be done by turning the relay
upside-down, an@ screwing up the core screw of the
switchuntil the contacts just separate. Then back

" offithe, core’ screw approximately one turn and lock

in place® This prevents the moving core from strik-
ing@and sticking to the stationary core because of
residual magnetism. Adjust the contact clearance
fergapproximately 1/32’’ by means of the two small
nuts on either side of the Micarta disc.

Each contactor switch has a section of a tapped
resistor in series with it, and will pick up positively
when rated trip circuit voltage is applied across the
coil and its section of the resistor.

The units should operate at 24 volts for the 48-
volt relay, 60 volts for the 125-volt relay and 120
volts for 250-volt relay. These units have an inter-
mittent rating, and should not be energized for more
than a few seconds.

Squelch Unit

Check operation with timer. Adjust series
resistor to measure approximately 5000 ohms for
125 v.d.c. relays and for 13000 ohms for 250 v.d.c.
relay. With armature closed adjust the residual air
gap to be .002’’ — .003’'. Contact gap should meas-
ure from .020°’ to .035’’. Check for dropout time
between .140—.160 seconds. If necessary dropout
time can be adjusted by changing the residual air
gap. After final adjustment the gap should be at
least .002”. The pick up time should be below
16 milliseconds at —20% rated D.C. voltage. If
necessary readjust series resistor.

Operation Indicator

The operation indicator should pick up and drop
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the indicator target when the current is between 1 and
1.2 amperes d-c.

Make sure that the target drops freely when the
unit operates.

ZENER DIODE TEST

Forward Characteristics

Pass 200 milliamperes of d.c. current through
terminals 8 and 9 with positive on terminal 8.
Measure voltage drop across terminals 8 and 9. The
voltage drop should not exceed 3.5 volts.

Reverse Characteristics — Breakdown Voltage

The breakdown voltage is determined by in-
creasing voltage across terminals 8 and 9 with
positive on 9. Place 10,000 ohm resistor in series
with ammeter. Increase voltage until current reads
.25 milliamperes. Measure d.c. voltage across ter-
minals 8 and 9. The voltage should be between 160
and 240 volts for 48 and 125 v.d.c. rated relays; and
320 to 480 volts for 250 v.d.c. rated relays. Do not
exceed 3.0 ma. current in the circuit.

FOR RELAY TO BE USED WITH
TC-TYPE CARRIER

Polar Receiver Unit

Back off contact screws so that they -do"not
make contact. Screw magnetic shunts intd‘ the all-
out position (5 or 6 screw threads showingy) The
armature should remain against whichevé’rl side it is
pushed with this adjustment.

* Adjust the stationary contacts for @ contact gap
of approximately .020’’. This can“be.done by inser-
ting a .010"" steel thickness/gage between the large
rivet head on the moving“armature and the right hand
pole face (a .010’' travel ofWthe rivet head is equal
to .020°’ travel ofdthe imoving contacts). Using an
indicating light in eac¢h contact circuit, adjust the
upper and lower stationdry contacts to touch the
moving contact at the same time. With the feeler
gauge removed the gontact gap is .020’’ and the
moving contaets close simultaneously.

Conneéet,a jumper between the middle and left
hand,contact connection of the CSG or CSP switch.
The CSG%witch is located on the left-hand pedestal

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. The
armature should move to the left.

To the holding coil, RRH, apply 100 to "200
milliamperes d.c. current observing cérrect polarity.
The armature should now move toythewright.De-ener-
gize both coils and see that the armature stays up
against the right hand side.

Run both shunt screws allythe®™way in, and then
back out the left hand shiint screw approximately 6
turns. Back out the rightyphand®shunt screw approxi-
mately 9 turns.

Re-energize the operating coil with rated voltage
and the holdingycoil(with 40 milliamperes d.c. Adjust
the right hand “shunt screw until the armature
moves ta the,left, If the armature moves to the left,
at a value“ef holding coil current greater than 40
milliamperes, the right hand shunt screw should be
turned'out to®lower this value to the correct 40 milli-
ampere peint.

Tncrease the holding coil current to 60 milli-
amperes and adjust the left hand shunt screw until
the arm- >sets, or moves to the right. If the
armature rese.s at a value of current less than 60
milliamperes, the left hand shunt screw should be
turned out. This will increase the reset value of the
armature and provide for the correct 60 milliampere
reset value.

* Minor adjustments of both shunt screws must be
made several times until the desired operating points
are obtained, since the adjustments of one shunt
screw affect the adjustment on the other shunt screw.

Polar Alarm Unit

The contacts should close with 80 milliamperes
d-c + 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 part 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 approximately seven
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turns. Apply 80 milliamperes d.c. to the coil observ-
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 milliamperes, screw
the left hand shunt out until the armature moves to
the right at 80 milliamperes. 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
make 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. This will in turn cause a change in the pickup
current, making necessary several slight readjust-
ments of both shunt screws to obtain the desired
calibration. The armature as finally calibrated
should pickup and dropout with a snappy action.

FOR RELAYS TO BE USED WITH
KR-TYPE CARRIER

Polar Receiver Unit

*

Calibrate as outlined under TC Type Carrier.
Apply 15 ma. d-c current for polaritymcheek. The
pickup value should be 4 milliamperes d.¢.“¢armature
moves to left) instead of 40 ma. The calibration of
reset (armature moves to the right) shbuld be done
at 6 milliamperes instead of 604ma‘

_Alarm Unit

Calibrate as outlined under TC#Type, Carrier.
Check pick-up at 8 milliamperes +5%%instead of 80
ma. Dropout should be between 4 and 6 ma. instead
of 40 and 60 ma.

RENEWAL ,PARTS

Repair work can beldone most satisfactorily at
the factory. However,ginteréhangeable parts can be
furnished to the cusStomers, who are equipped for
doing repair work. gWhen ordering parts, always give
the complete nameplate, data.

ENERGY"REQUIREMENTS

Current Burdenhat 60 Cycles.

CURRENT VOLT- P,
AMPERES AMPERES ANGLE
0.5 2.2 33¢ t
5 43 700 t
20 394 49 11
40 1240 39.2¢ 1t
60 2760 32.5° 11

t Current lagging voltage
t t+ Current leading voltage

Rating of Overcurrent Unit

Continuous rating 5 amperes. One second

rating 100 amps.
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INSTALLATION

Westinghouse 1.L. 41-923.4F
OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPE KA-4 CARRIER AUXILIARY RELAY

CAUTION Before putting relays into service, remove
all blocking which may have been inserted for the
purpose of securing the parts during shipment, make
sure that all moving parts operate freely, inspect the
contacts to see that they are clean and close proper-
ly, and operate the relay to check the settings and
electrical connections.

APPLICATION

The type 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 permit
instantaneous simultaneous tripping for internal
faults. The relay is arranged to respond to _dndica-
tions of fault power and direction provided by the
phase and ground relays, thereby controlling the
transmission of the carrier signals.

CONSTRUCTION AND OPERATION

The Type KA-4 relay consist$ of two auxiliary
units, receiver and alarm units, phase/fault carrier
operation indicator and carrier “squelch relay. In
addition, the type KA-4 relay“eontains a high speed
overcurrent unit used to start carrier transmission
for ground faults. Thegconstrietion and operation
of the relay units are(\described below. Complete
details of the operatiomofthis relay in the distance
carrier relaying scheme is described in I.L. 41-911.

Overcurrent Unit

The overcurtént unit is a product induction cyl-
inder type unit. The time phase relationship of the
two air gap fluxes necessary for the development of
torque is achieved by means of a capacitor connected
in,series with one pair of pole windings.

Mechanically, the overcurrent unit is composed
of threebasic components: a die-cast aluminum frame
and electromagnet, a moving element assembly, and
a molded bridge.

SUPERSEDES I.L. 41-923 4E

*Denotes changes from superseded issue

The frame serves’ ds the mounting structure for
the magnetic core. The magnetic core which houses
the lower pin be€aring iS secured to the frame by a
spring and sn@pyring?® The bearing can be replaced,

if necessaryy \withowt having to remove the magnetic

core fromgthe“frame.

The electromagnet has two pairs of coils. The
coilstef“€ach pair are mounted diametrically opposite
oneganother. In addition, there are two locating pins.

The,locating pins are used to accurately position the
lewer“pin bearing, which is mounted on the frame,
with respect to the upper pin bearing, which is
threaded into the bridge.

The electromagnetis
permanently secured to the frame and cannot be
separated from the frame.

The moving element assembly consists of a
spiral spring, contact carrying member, and an

aluminum cylinder assembled to a molded hub which
holds the shaft. The shaft has removable top and
bottom jewel bearings. The shaft rides between the
bottompinbearing 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 secured to the electromagnet and
frame by two mounting screws. In addition to holding
the upper pin bearing, the bridge is used for mounting
the adjustable stationary contact housing. The
stationary contact housing is held in position 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 is also held in place by a spring type clamp.

With the contacts closed, the electrical connec-
tion is made 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 posi-
tive potential to be applied to the carrier transmitter.

EFFECTIVE MAY 1970
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CARRIER PHASE FAULT
OPERATION INDICATOR (OI)

<=———SQUELCH UNIT

INNER COIL
RESISTOR RRT

OUTER CARRIER
RESISTOR

CARRIER START
e CONTACT (los)

CSP-CSG TAPPED
RESISTOR

SQUELCH UNIT
RESISTOR

P ™

\CARRIER START

OVERCURRENT UNIT (los)

POLAR UNIT
RECEIVER RELAY._

CSG AUXILIARY
SWITCH

PO B« CSP AUXILIARY
S SWITCH

s =

% Fig. 1 Type KA-4 Relay Without Case. (Front View)
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RELAY-TYPE KA-4 CARRIER AUXILIARY FOR KR CARRIER
IN TYPE FT-32 CASE
INTERNAL SCHEMATIC

CURRENT
TEST JACK-

CHASSIS OPERATED _
SHORTING SWITCH
UPPER

|~ POLAR UN1T

| (ALARM RELAY)

LOwWER

POLAR UNIT
(RECEIVER RELAY)

OVERCURRENT
['L1hg

T~
AUXILARY _ CURRENT SHUNT

SWITCHES 7~

2000-48 ¥.0.C. _
6000-125 ¥.0.C. 7
§0000-250 ¥.D.C.

TWO IN SERIES
- FOR 250 ¥.0.C.

QPERATION INDICATOR |
e F 13200-48 ¥.0.C.
) 50000-125 V.0.C.
¥.D.

11200 0-250 v.D.C.

20000-48 ¥.0.C.
37500-125 V.0.C.

190000-250 ¥.0.C.
00-48 v.D.C. 2 ¢

85000-125 V.0.C.
150000-250 ¥.D.C.

" RED HANDLE
TEST SWITCH
J— TERMINAL

6294389

FRONT VIEW

INTERNAL SCHEMATIC

CURRENT

TEST JACK
L __RED HANDLE

CHASS|S OPERATED I

SHORTING SWITCK — | L UPPER

.- POLAR UNIT

(ALARM RELAY)

LOWER
~ | - -poLAR unIT
(RECE1YER RELAY)

OVERCURRENT -
WNIT ]

AUXILLARY CURRENT SHUNT

SWITCHES ~.—____ |
2000-48 ¥.0.C.
6000-125 ¥.0.C.—~— |

60000-250 v.0.C.

a

THO IN SERIES
FOR 250 ¥.D.C.

1CATOR
OPERATION '@ﬂ/ 13209-%8 V.0.C.

RRG 50000-125 v.D.C.
112000250 ¥.D.C.

T~ 10000-48 v.0.c.

FRONT VIEW

629AL76

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

carrier set.

A transformer and current limitifig, reaector is
used in conjunction with the overcurrent unit. “The
transformer and reactor are of the gaturating type
and limit energy to the overcurrent unit and reduce
the burden on the operating CT.f This®ransformer
supplies one set of coils ond®the ‘electromagnet with
voltage shifted by approximatly®@0® from the resi-
dual current supplied dire€tly to” another set of
coils.

Auxiliary Units

These are twol solenoid-type contactor switches
designated asnCSPyandCSG. The plunger of the
contactor gwitchiyhas a circular conducting disc
mounted on its’lower end and as the plunger travels
upward, thedisc bridges three silver stationary con-
tacts. The CSB#switch is energized by the operation
of the second zone unit of the KD-4 distance relay,
andthe CSG switch, bythe operation of the direction-
al¢, and overcurrent units of the KRD-4 ground relay.
Thelcontacts of the two switches are connected in
parallel as shownin theinternal schematic. Theoper-
ation 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 relay
unit.

Fig. 3 Internal Schematic of the Type KA-4 Relay for TC

carrier set.

Receiver Unit

The receiver unit consists of an armature and
contacts mounted on a leaf spring supported sym-
metrically within a magnet frame. The armature rides
in the front air gap of the frame with the contacts
projecting outside. The poles of a permanent magnet
clamp directly to each side of the frame. Two ad-
justable shunts are located across the rear air gaps.
These change the reluctance of the magnetic 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 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 adjustment.

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 phase and ground trip circuit respectively.
These contacts are operated by two concentric coils,
RRT and RRH, which are placed around the armature
and within the magnetic frame. RRT is the operating
coil and receives its energy from the local battery
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TYPICAL TIME CURVE OF THE CARRIER-START OVERCURRENT UNIT
OF THE TYPE KA-4 RELAY

20
‘3 18}
F4
3
o 16|
n
3
3 14
z
w  12f
=
-
© 10}
4
¥
s °f
S

6|
:

3 4|

2 ——

o) L L 1 ! L L n s

o] 2 4 6 8 10 12 14 16 18 20

MULTIPLES OF PICKUP CURRENT
OF CARRIER-START OVERCURRENT UNIT

Fig. 4 Typical Time Characteristics of carrier start overs
current unit of the type KA-4 Relay.

when either CSP or CSG is closed. RRH is the holds
ing coil and receives its energy from the carrier
transmitted either from the local transmitter @r the
one at the end of the line section. These two
coils are connected to oppose each other with\the
operating coil, RRT operating to close the RRP and
RRG contacts and trip; and the holding coilj RRH to
hold the RRP and RRG contacts dpen and block trip-
ping. The restraining torque of the RRH_coil is suf-
ficient to overcome the operating torgue of the RRT
coil. Consequently, RRP and RRG contacts cannot
close as long as RRH is génergized.

Alarm_Unit

The alarm element is similar in construction to
the receiver element except that it is energized by a
single coil and operates a single set of contacts.
The coilis energized by the received carrier to close
the contacts and give an alarm. This element has a
higher-pick-up than that of the receiver element in
order to‘obtain a direct check on the sensitivity of
the camnierytransmitter-receiver. The failure of the
alarm“relay to pick-up when carrier is started in-
dicates, insufficient output from the transmitter re-
ceivers.

Squelch Unit

The function of the squelch unit is to hold off
the carrier for a period of 150 milliseconds after
the Breaker ‘‘a’’ contact opens. This is t6”insure
that all other terminals of the line ar€ tripped before
allowing carrier to be transmitted fors@ny functions.

The squelch unit is a pélephone type unit of
slow release type.

In these relays, 4m electromagnet attracts a
right angle iron bracket whi€h in turn operates one
normally open contact. “§The slow release is ob-
tained by a copper slig located at the end opposite
from the armature./“When the coil becomes de-ener-
gized, the c¢hange in flux through the slug results
in an electromotive force and associated current in
it. THis®eurrent produces a flux which aids the main
fluxpand ‘delays the release of the armature when the
coil dshenergized, the operation of the relay is not
appreciably delayed because the armature is operated
by flux, not linking the slug.

Opetration Indicator

The operation indicator gives a visual indica-
tion of a carrier tripping operation for phase 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.

CHARACTERISTICS

The characteristics of the various elements of
the relays are as follows:

For Use With KR-Set 48V 125 250
Avg. Avg. Avg.
Ohms Ohms Ohms

CSP or CSG Coil 27 27 435
CSP & CSG Tapped Resistor 200 600 6000
Carrier Resistor 2000 3750 19000
RRT Operating Coil 1100 1100 1100
RRT Coil Resistor 1320 5000 11200
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
Squelch Unit Adj. Resistor — 8500 15000

R,
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For Use With TC-Set

CSP or CSG Coil 23 27 435
CSP & CSG Tapped Resistor 200 600 6000
Carrier Resistor 1000, 3750 —

RRT Operating Coil 1100 1100 1100
RRT Coil Resistor 1320 5000 11200
RRH Holding Coil 20 20 20
AL-Alarm Coil 4 4 4
Operation Indicator((1 amph) 0.1 0.1 0.1
Squelch Unit Coil 3300 3300 3300
Squelch Unit Adj. Resistor — 8500 15000

The pick=up and operating values of these units
are given under “Adjustments and Maintenance’’.

The time characteristic of the overcurrent unit
is shewn in Fig. 4.

The pick-up value of the over-current unit can
be changed from the factory adjusted value of 0.5
amperes to any value up to 1 amp. by increasing
spring restraint.

SETTINGS

There are no settings to be made.

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a location free from dirt,
moisture, excessive vibration, and heat. Mount the
relay vertically by means of the four mounting holes
on the flange for semi-flush mounting or by means of
the rear mounting stud or studs for projection mount-
ing. Either a mounting stud or the mounting screws
may be utilized for grounding therelay. The electrical
connections may be made directly to the terminals by
means of screws for steel panel mounting or to the
terminal studs furnished with the relay for thick
panel mounting. The terminal studs may be easily
removed or inserted by 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 of
the external connections of these relays.
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ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct opera-
tion of this relay have been made at the factory,
Upon receipt of the relay, no customer adjustments,
other than those covered under ‘‘SETTINGS’’, should
be required.

Acceptance Check

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

Overcurrent Unit

Pass 0.5 amperes of alternated current through
relay terminals the contact should pick-up within
.475 and .525 amp.

Auxiliary Units (CSP and CSG).

Each contactor switch has a section of a tapped
resistor in series with it, and will pick up positively
when rated control voltage is applied across the coil
and its section of the resistor.

These units should operate at 24 volts for the
48-volt relay, 60 volts for the 125-volt relay, and
120 volts for 250-volt relay. These units havegan
intermittent rating, and should not be energized for
more than a few seconds.

Operation Indicator (Ol)

With the polar unit contacts closedyapply direct
current to the operation indicator rélay terminals.
The operation indicator should pick=up and, drop the
indicator target between 1 amperemand®lé2 amperes
d-c.

Squelch Unit (SQ)

Apply rated D.C. voltageyto relay terminals that
will energize the squel€h unit and note contact opera-
tion.

Blocking Zener Diode

Apply rated D.C. Voltage in series with 10,000
ohms resistersS)across terminals 8 and 9 with posi-
tive on™9;the current leakage flow should not exceed
.25 ma) Reverse polarity of the applied voltage;
the“.current flow should be equal to the applied
voltage divided by the series resistance.

FOR RELAYS TO BE USED WITH
TC-TYPE CARRIER

Polar Unit (Receiver Relay)

Connect a jumper between the middle and left
hand contact connection of the CSG _er CSP switch.
The CSG switch is located on the left-hi@nd pedestal
and CSP is located on the right-hamd pedestal on the
relay (front view). Apply ratedgvoltage across the
RRT coil and the RRT coil reSistor,yiebserving polar-
ity as shown in the internalgschematic. The armature
should move to the left.

To the holding c¢il (RRH) relay terminals, apply
direct current observimg correct polarity. Increase
the current until ghejarmature moves to the right.

The armature should move to the right at approx-
imately, 60 ma. “WNow reduce the current and the
armaturefshéuld) move to the left at approximately
40 ma:

Alarmy Unit (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 ma. Now reduce the current and the contacts
should open at 40 to 60 ma.

FOR RELAYS TO BE USED WITH
TYPE KR CARRIERS

Polar Unit (Receiver Relay)

Connect a jumper 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 is located on the right-hand pedestal on 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. The armature
should move to the left.

To the holding coil (RRH) relay terminals, apply
direct current observing correct polarity. Increase
the current until the armature moves to the right. The
armature should move to the right at approximately
6 ma. Now reduce the current and the armature
should move to the left at approximately 4 ma.

Alarm Unit (AL)

Connect direct current to the alarm unit relay
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terminals. Increase the current until the contacts
pick up. The contacts should pick up at approxi-
mately 8 ma. Now reduce the current and the con-
tacts should open at 4 to 6 ma.

ROUTINE MAINTENANCE

All relays should be inspected periodically and
the operation should be checked at least once every
year or at such other time intervals as may be dic-
tated by experience to be suitable to the particular
application.

All contacts should be periodically cleaned. A
contact burnisher S#182A836H01 is recommended for
this purpose. The use of abrasive material for
cleaning contacts is not recommended, because of
the danger of embedding small particles in the face
of the soft silver and thus impairing the contact.

CALIBRATION

Use the following procedure for calibrating the
relay if the relay has been taken apart for repairs or
the adjustments have been disturbed. This procedidre
should not be used unless it is apparent that{the
relay is not in proper working order. (Seg *‘Accept=
ance Check’’).

Overcurrent Unit

The upper bearing screw should/be¥screwed
down until there is approximately™1/64%% clearance
between it and the top of thegshaft bearing. Securely
lock in position with the lock“nut.“®The lower bear-
ing positionis fixed and cannot be“adjusted.

With the moving contactyin, the normally closed
position, i.e., against the d®ight side of the bridge,
screw in the stationarygpcontact until both contacts
just clese. Then serew in the stationary contact
approximatelyfene-quarter turn farther to provide the
correct amount of¥follow.

The clamp holding the stationary contact housing
need not be“ledsened for the adjustment since the
clamp utilizes a spring-type action in holding the
stationary, contact in position.

Pass 0.5 amp. of a.c. through relay terminals.
The sensitivity adjustment is made by varying

the tension of the spiral spring attached to the mov-
ing element assembly. The spring is adjusted by

placing a screwdriver or similar tool intg, one jof the
notches located on the periphery of the“spring adjust-
er and rotating it. The spring adjuster jis located
on the underside of the bridge and is“h€ld in place
by a spring type clamp that does not have to be
loosened prior to making the necessary adjustments.

Adjust the spring umtilgthe contact just open.
In a similar manner the€ypick-up value can be adjust-
ed for any value between “§,— 1.0 amp.

Auxiliary Units (CSP @nd CSG)

The two eontacter switches, CSP and CSG, have
adjustable plunger dravel. Adjust the stationary core
and the movingycore of 1/64’’ when the switch is
picked up.“§This can be done by turning the relay
upsidg-down and screwing up the core screw of the
switch until the contacts just separate. Then back
off, ‘the cere screw approximately one turn and lock
in place! This prevents the moving core from strik-
ing®and sticking to the stationary core because of
residual magnetism. Adjust the contact clearance
for approximately 1/32’’ by means of the two small
nuts on either side of the Micarta disc.

Each contactor switch has a section of a tapped
resistor in series with it, and will pick up positively
when rated trip circuit voltage is applied across the
coil and its section of the resistor.

The units should operate at 24 volts for the 48-
volt relay, 60 volts for the 125-volt relay and 120
volts for 250-volt relay. These units have an inter-
mittent rating, and should not be energized for more
than a few seconds.

Squelch Unit

Check operation with timer. Adjust series
resistor to measure approximately 5000 ohms for
125 v.d.c. relays and for 13000 ohms for 250 v.d.c.
relay. With armature closed adjust the residual air
gap to be .002’’ — .003’’. Contact gap should meas-
ure from .020’ to .035’’. Check for dropout time
between .140—.160 seconds. If necessary dropout
time can be adjusted by changing the residual air
gap. After final adjustment the gap should be at
least .002’’. The pick up time should be below
16 milliseconds at —20% rated D.C. voltage. If
necessary readjust series resistor.

Operation Indicator

The operation indicator should pick up and drop
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the indicator target when the current is between 1 and
1.2 amperes d-c.

Make sure that the target drops freely when the
unit operates.

ZENER DIODE TEST

Forward Characteristics

Pass 200 milliamperes of d.c. current through
terminals 8 and 9 with positive on terminal 8.
Measure voltage drop across terminals 8 and 9. The
voltage drop should not exceed 3.5 volts.

Reverse Characteristics — Breakdown Voltage

The breakdown voltage is determined by in-
creasing voltage across terminals 8 and 9 with
positive on 9. Place 10,000 ohm resistor in series
with amp. meter. Increase voltage until current
reads .25 milliamperes. Measure d.c. voltage
across terminals 8 and 9. The voltage should be
between 160 and 240 volts for 48 and 125 v.d.c.

. rated relays; and 320 to 480 volts for 250 v.d.c.

rated relays. Do not exceed 3.0 ma. current in
the circuit. _

FOR RELAY TO BE USED WITH
TC-TYPE CARRIER

Polar Receiver Unit

Back off contact screws so that they#do not
make contact. Screw magnetic shunts4into\the all-
out position (5 or 6 screw threads showing.) “The
armature should remain against whichever siderit is
pushed with this adjustment.

Adjust the stationary contacts for @ contact gap
of approximately .020’’. This_perhaps can best be
done by inserting a .010’’ steeldthickness gage be-
tween the large rivet head omn .the’ moving armature
and the right hand gole faee (a .010"’ travel of
the rivet head is equal to .020’’ travel of the
moving contacts). Using anfindicating light in each
contact circuit, adjust theupper and lower stationary
contacts to touch the moving contact at the same
time. With the feelér gauge removed the contact
gap is .020”’ “and the moving contacts close simult-
aneously.

Connect a jumper between the middle and left
hand “eontaet connection of the CSG or CSP switch.
TheneSG, switch is located on the left-hand pedestal

and CSP is located on the right hand pedestal of the
relay (front view). Apply rated voltage across fhe
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 100 to 200
milliamperes d.c. current observing comrect polarity.
The armature should now move to theright. De-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“serew approximately 6
turns. Back out the right hand shunt screw approxi-
mately 9 turns.

Re-energize the/operating coil with rated voltage
and the holdingyCoil with 40 milliamperes d.c. Adjust
the rightsshandW\shunt screw until the armature
moves to the lefti® If the armature moves to the left,
at a value of“Wholding coil current greater than 40
milliamperesyfthe right hand shunt screw should be
turned out to lower this value to the correct 40 milli-
anpereypoint.

Increase the holding coil cutrent to 60 milli-
amperes and adjust the left hand shunt screw until
the armature resets, or moves to the right. If the
armature resets at a value of current less than 60
milliamperes, the left hand shunt screw should be
turned out. This will increase the reset value of the
armature and provide for the correct 60 milliampere
reset value.

Minor adjustments of both shunt screw must be
made several times until the desired operating points
are obtained, since the adjustments of one shunt
screw affect the adjustment on the other shunt screw.

Polar Alarm Unit

The contacts should close with 80 milliamperes
d-c + 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 part 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 approximately seven

T
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turns. Apply 80 milliamperes d.c. to the coil observ-
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 milliamperes, screw
the left hand shunt out until the armature moves to
the right at 80 milliamperes. 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
make 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. This will in turn cause a change in the pickup
current, making necessary several slight readjust-
ments of both shunt screws to obtain the desired
calibration. The armature as finally calibrated
should pickup and dropout with a snappy action.

FOR RELAYS TO BE USED WITH
KR-TYPE CARRIER

Polar Receiver Unit

Calibrate as outlined above except apply 1'9ma.
d-c current for polarity check. Thefpiekup?value
should be 4 milliamperes d.c. (armatufe moves to
left) instead of 40 ma. The reseffcalibration (arma-
tures moves to the right) should be done at 6 milli-
amperes instead of 60 ma.

_Alarm Unit

Calibrate as outlined above. Except check
pick-up at 8 milliamperes +5% instead®of 80 ma.
Dropout should be between 4 and 6 ma. instead of
40 and 60 ma.

RENEWAL PARTS

Repair work can beWdone most satisfactorily at
the factory. However, interchangeable parts can be
furnished to the customers who are equipped for
doing repair work.‘yWhen ordering parts, always give
the complete n@meplate data.

ENERGY REQUIREMENTS

Current Burden’ at 60 Cycles.

CURRENT VOLT- AL
AMPERES AMPERES ANGLE
0.5 2.2 330 t
5 43 V 70 t
20 394 49° 11
40 1240 39.2 1t
60 2760 32.5° t 1

t Current lagging voltage
t t Current leading voltage

Rating of Overcurrent Unit

Continuous rating 5 amperes. One second

rating 100 amps.



TYPE KA-4 CARRIER AUXILIARY RELAY

| 9 [}
i 9 5 - —
118 R6— < - ! 16 4 DIA.% HOLES FOR
! n e | e 2B, & -190-32 uTG. ScREws
T ] : ¥ b
| B T
Pt F ' -«
© =l LIES
@ w
; A P Irs
: ® i *
| 1 7
| ‘ __|°‘ l m'i— ~lo
| *4#‘ T'° - . l Iy ~
| £ wt | N
H y S5
‘{ | r N ¥ TN
i N 2 15 i
f > e
_’-113 %6 * il :l e 1
L T 1\
6y W ﬁ 8
~ PAHEL CUTOUT & DRILLING
gg‘mf;ﬁé&"&%_“___\ \ FOR SEMI FLUSH MTG:
DIA. 20 HOLES
OR CUT OUT
.190-32 SCREW
e — R
/7 PMEL

)>/ SPACERS FOR
THIN PANELS
5
/ Toftoscaen
/ FOR THICK
7 PANEL USE

Vg

|
|/
g(wl y 518 STUD)
7’ i &
>

|

siliE P .190-32 SCREW

3 FOR THICK PANE
wﬁm/ . /usz.T"so-az S$TU

=

TERMINAL AND
MOUNTING DEVAILS

TERMINAL

PANEL DRALLISG OR
ROTOUT FOR PROSECTION HTG.

57-D-T7903

Fig. 6. Outline and Drilling Plan for Type KA-4 Relay in Type FT-32 Case.

10









INSTALLATION

Westinghouse 1.L. 41-923.4F
OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPE KA-4 CARRIER AUXILIARY RELAY

CAUTION Before putting relays into service, remove
all blocking which may have been inserted for the
purpose of securing the parts during shipment, make
sure that all moving parts operate freely, inspect the
contacts to see that they are clean and close proper-
ly, and operate the relay to check the settings and
electrical connections.

APPLICATION

The type 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 permit
instantaneous simultaneous tripping for internal
faults. The relay is arranged to respond todndica-
tions of fault power and direction provided by /the
phase and ground relays, thereby controlling the
transmission of the carrier signals.

CONSTRUCTION AND OPERATION

The Type KA-4 relay consists of two auxiliary
units, receiver and alarm unitsg phasefault carrier
operation indicator and carrier ‘sguelch relay. In
addition, the type KA-4 relay centains a high speed
overcurrent unit used to Stagt carrier transmission
for ground faults. Thegconstruction and operation
of the relay units are\described below. Complete
details of the operationpof this relay in the distance
carrier relaying, scheme is/ described in I.L. 41-911.

Overcurrent.Unit

The overcurrént unit is a product induction cyl-
inder type unit. The time phase relationship of the
two air gap fluxes necessary for the development of
torqlie is achieved by means of acapacitor connected
ingseries with one pair of pole windings.

Mechanically, the overcurrent unit is composed
ofthreebasic components: a die-cast aluminum frame
and electromagnet, a moving element assembly, and
a molded bridge.

SUPERSEDES |I.L. 41-923.4E

*Denotes changes from superseded issue

The frame seryes as the mounting structure for
the magnetic core. The magnetic core which houses
the lower pin bearing iSs secured to the frame by a
spring and sn@piing.” The bearing can be replaced,
if necessaryy without having to remove the magnetic
core frommthe “frame.

The electromagnet has two pairs of coils. The
coils“of each pair are mounted diametrically opposite
onémanother. In addition, there are two locating pins.
Theylocating pins are used to accurately position the
Tower “pin bearing, which is mounted on the frame,
with respect to the upper pin bearing, which is
threaded into the bridge. The electromagnetis
permanently secured to the frame and cannot be
separated from the frame.

The moving element assembly consists of a
spiral spring, contact carrying member, and an

aluminum cylinder assembled to a molded hub which
holds the shaft. The shaft has removable top and
bottom jewel 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 secured to the electromagnet and
frame by two mounting screws. In addition to holding
the upper pin bearing, the bridge is used for mounting
the adjustable stationary contact housing. The
stationary contact housing is held in position 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 is also held in place by a spring type clamp.

With the contacts closed, the electrical connec-
tion is made 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 posi-
tive potential to be applied to the carrier transmitter.

EFFECTIVE MAY 1970
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POLAR UNIT
LARM RELAY
(AL)
CARRIER PHASE FAULT
OPERATION INDICATOR (Ol)
CSP-CSG TAPPED -¢=————SQUELCH UNIT
RESISTOR INNER COIL
RESISTOR RRT
€ OUTER CARRIER
RESISTOR
SQUELCH UNIT gw 5 ¥ CARRIER S'IrART
RESISTOR _ | BT ] CONTACT (los)
\CARRIER START
OVERCURRENT UNIT (los)
POLAR UNIT
RECEIVER RELAY
CSG AUXILIARY
SWITCH P AUXILIARY
i SWITCH
R

% Fig. 1 Type KA-4 Relay Without Case. (Front View)
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RELAY-TYPE KA-Y4 CARRIER AUXILIARY FOR KR CARRIER
IN TYPE FT-32 CASE
INTERNAL SCHEMATIC
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Fig. 2 Internal Schematic of the Type KA-4 Relay for KR

carrier set.

A transformer and current limiting, reagtor is
used in conjunction with the overcurrent unit. “The
transformer and reactor are of the gaturating type
and limit energy to the overcurrent unit and reduce
the burden on the operating CT.f This“transformer
supplies one set of coils on@the ‘electromagnet with
voltage shifted by approximatly®90 ® from the resi-
dual current supplied dire€tly to” another set of
coils.

Auxiliary Units

These are two solenoid-type contactor switches
designated asSfRCSP¥andCSG. The plunger of the
contactor @Switchfyhas a circular conducting disc
mounted 6n itsilower end and as the plunger travels
upward, thedisc Bridges three silver stationary con-
tacts. The CSR#switch is energized by the operation
of the second zone unit of the KD-4 distance relay,
andthe 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 shown in the internal schematic. The oper-
ation 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 relay
unit.

Fig. 3 Internal Schematic of the Type KA-4 Relay for TC

carrier set.

Receiver Unit

The receiver unit consists of an armature and
contacts mounted on a leaf spring supported sym-
metrically within a magnet frame. The armature rides
in the front air gap of the frame with the contacts
projecting outside. The poles of a permanent magnet
clamp directly to each side of the frame. Two ad-
justable shunts are located across the rear air gaps.
These change the reluctance of the magnetic 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 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 adjustment.

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 phase and ground trip circuit respectively.
These contacts are operated by two concentric coils,
RRT and RRH, which are placed around the armature
and within the magnetic frame. RRT is the operating
coil and receives its energy 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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Fig. 4 Typical Time Characteristics of carrier start overs
current unit of the type KA-4 Relay.

when either CSP or CSG is closed. RRH is the holds
ing coil and receives its energy from the carfier
transmitted either from the local transmitter (or the
one at the end of the line section. These two
coils are connected to oppose each pother withi\the
operating coil, RRT operating to close the RRP "and
RRG contacts and trip; and the holding coilj RRH to
hold the RRP and RRG contacts dpen and block trip-
ping. The restraining torque of the RRH,coil is suf-
ficient to overcome the operating torgue of the RRT
coil. Consequently, RRP and RRG contacts cannot
close as long as RRH is genergized.

Alarm _Unit

The alarm element is similar in construction to
the receiver element“except that it is energized by a
single coil and operates a single set of contacts.
The coilisenergized by the received carrier to close
the contacts and give an alarm. This element has a
higher-pick-up than that of the receiver element in
order to“obtain a direct check on the sensitivity of
the carrierytransmitter-receiver. The failure of the
alarm “relay to pick-up when carrier is started in-
dicatesy insufficient output from the transmitter re-
ceivers.

Squelch Unit

The function of the squelch unit is to hold off
the carrier for a period of 150 milliseconds after
the Breaker ‘‘a’’ contact opens. This is t0 insure
that all other terminals of the line Are tripped before
allowing carrier to be transmitted for@ny/functions.

The squelch unit is a gelephone type unit of
slow release type.

In these relays, @m electromagnet attracts a
right angle iron bragket whieh in turn operates 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, thé ¢hange in flux through the slug results
in an electromotive force and associated current in
it. This®eurrent produces a flux which aids the main
fluxpand delays the release of the armature when the
coil ishenergized, the operation of the relay is not
appreciably delayed because the armature is operated
by, flux, not linking the slug.

Operation Indicator

The operation indicator gives a visual indica-
tion of a carrier tripping operation for phase 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.

CHARACTERISTICS

The characteristics of the various elements of
the relays are as follows:

For Use With KR-Set 48V 125 250
Avg. Avg. Avg.
Ohms Ohms Ohms
CSP or CSG Coil 27 27 435
CSP & CSG Tapped Resistor 200 600 6000
Carrier Resistor 2000 3750 19000
RRT Operating Coil 1100 1100 1100
RRT Coil Resistor 1320 5000 11200
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
Squelch Unit Adj. Resistor - 8500 15000
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For Use With TC-Set

CSP or CSG Coil 27 217 435
CSP & CSG Tapped Resistor 200 600 6000
Carrier Resistor 1000, 3750 -

RRT Operating Coil 1100 ~ 1100 1100
RRT Coil Resistor 1320 5000 11200
RRH Holding Coil 20 20 20
AL-Alarm Coil 4 4 4
Operation Indicator (1 ampg) 0.1 0.1 0.1
Squelch Unit Coil 3300 3300 3300
Squelch Unit Adj, Resistor — 8500 15000

The pick=up afrd operating values of these units
are given under ““Adjustments and Maintenance’’.

The timie characteristic of the overcurrent unit
is shewn in Fig. 4.

The pick-up value of the over-current unit can
be changed from the factory adjusted value of 0.5
amperes to any value up to 1 amp. by increasing
spring restraint.

SETTINGS

There are no settings to be made.

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a location free from dirt,
moisture, excessive vibration, and heat. Mount the
relay vertically by means of the four mounting holes
on the flange for semi-flush mounting or by means of
the rear mounting stud or studs for projection mount-
ing. Either a mounting stud or the mounting screws
may be utilized for grounding therelay. The electrical
connections may be made directly to the terminals by
means of screws for steel panel mounting or to the
terminal studs furnished with the relay for thick
panel mounting. The terminal studs may be easily
removed or inserted by 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 of
the external connections of these relays.
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ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct opera-
tion of this relay have been made at the factory,
Upon receipt of the relay, no customer adjustments,
other than those covered under ‘‘SETTINGS’’, should
be required.

Acceptance Check

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

Overcurrent Unit

Pass 0.5 amperes of alternated current through
relay terminals the contact should pick-up within
.475 and .525 amp.

Auxiliary Units (CSP and CSG).

Each contactor switch has a section of a tapped
resistor in series with it, and will pick up positively
when rated control voltage is applied across the coil
and its section of the resistor.

These units should operate at 24 volts for the
48-volt relay, 60 volts for the 125-volt relay, and
120 volts for 250-volt relay. These units havegan
intermittent rating, and should not be energized for
more than a few seconds.

Operation Indicator (Ol)

With the polar unit contacts closedg apply direct
current to the operation indicator relay terminals.
The operation indicator should pick=up and drop the
indicator target between 1 amperemandhle2 amperes
d-c.

Squelch Unit (SQ)

Apply rated D.@. voltageyto relay terminals that
will energize the $quel€h unit and note contact opera-
tion.

Blocking Zener Diode

Apply rated D.C. Voltage in series with 10,000
ohms resisters) across terminals 8 and 9 with posi-
tive onwg, the current leakage flow should not exceed
.25 may Reverse polarity of the applied voltage;
the“ current flow should be equal to the applied
voltage divided by the series resistance.

FOR RELAYS TO BE USED WITH
TC-TYPE CARRIER

Polar Unit (Receiver Relay)

Connect a jumper between the middle and left
hand contact connection of the CSG _er CSP switch.
The CSG switch is located on the left-h@nd pedestal
and CSP is located on the right-hand pedestal on the
relay (front view). Apply ratedpvoltage across the
RRT coil and the RRT coil reSistorjebserving polar-
ity as shown in the internalgschematic. The armature
should move to the left.

To the holding ceil (RRH) relay terminals, apply
direct current observing correct polarity. Increase
the current until sRéharmature moves to the right.

The armature should move to the right at approx-
imately, 60 ma. “@Now reduce the current and the
armaturepshouldy, move to the left at approximately
40 may

Alarm) Unit (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 ma. Now reduce the current and the contacts
should open at 40 to 60 ma.

FOR RELAYS TO BE USED WITH
TYPE KR CARRIERS

Polar Unit (Receiver Relay)

Connect a jumper 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 is located on the right-hand pedestal on 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. The armature
should move to the left.

To the holding coil (RRH) relay terminals, apply
direct current observing correct polarity. Increase
the current until the armature moves to the right. The
armature should move to the right at approximately
6 ma. Now reduce the current and the armature
should move to the left at approximately 4 ma.

Alarm Unit (AL)

Connect direct current to the alarm unit relay



TYPE KA-4 CARRIER AUXILIARY RELAY

I.L £47923 .4F

terminals. Increase the current until the contacts
pick up. The contacts should pick up at approxi-
mately 8 ma. Now reduce the current and the con-
tacts should open at 4 to 6 ma.

ROUTINE MAINTENANCE

All relays should be inspected periodically and
the operation should be checked at least once every
year or at such other time intervals as may be dic-
tated by experience to be suitable to the particular
application.

All contacts should be periodically cleaned. A
contact burnisher S#182A836H01 is recommended for
this purpose. The use of abrasive material for
cleaning contacts is not recommended, because of
the danger of embedding small particles in the face
of the soft silver and thus impairing the contact.

CALIBRATION

Use the following procedure for calibrating the
relay if the relay has been taken apart for repairs or
the adjustments have been disturbed. This procedure
should not be used unless it is apparent that{the
relay is not in proper working order. (Seel“‘Accepts
ance Check”’).

Overcurrent Unit

The upper bearing screw should/be¥screwed
down until there is approximately™l/64%fclearance
between it and the top of thesshaft bearing. Securely
lock in position with the lock“nut.“=The lower bear-
ing position is fixed and cannot betadjusted.

With the moving contactyin, the normally closed
position, i.e., against the #ight side of the bridge,
screw in the stationarypcontact until both contacts
just clese. Then serew in the stationary contact
approximatelyjene=guarter turn farther to provide the
correct amount ofyfollow.

The clamp holding the stationary contact housing
need not be“lobsened for the adjustment since the
clamp utilizes a spring-type action in holding the
stationary, contact in position.

Pass 0.5 amp. of a.c. through relay terminals.
The sensitivity adjustment is made by varying

the tension of the spiral spring attached to the mov-
ing element assembly. The spring is adjusted by

placing a screwdriver or similar tool int@\one Jof the
notches located on the periphery of thé spring adjust-
er and rotating it. The spring adjuster is located
on the underside of the bridge and is“held in place
by a spring type clamp that does not have to be
loosened prior to making the necessary adjustments.

Adjust the spring untilgthe contact just open.
In a similar manner theypick-up’value can be adjust-
ed for any value between “§,— 1.0 amp.

Auxiliary Units (CSP and CSG)

The two contactoer switches, CSP and CSQG, have
adjustable plunger travel. Adjust the stationary core
and the movingycore of 1/64’’ when the switch is
picked up.“3This can be done by turning the relay
upsidg-down and screwing up the core screw of the
switch until the contacts just separate. Then back
off, the cére screw approximately one turn and lock
in place? This prevents the moving core from strik-
ing®and sticking to the stationary core because of
residual magnetism. Adjust the contact clearance
for approximately 1/32"’ by means of the two small
nuts on either side of the Micarta disc.

Each contactor switch has a section of a tapped
resistor in series with it, and will pick up positively
when rated trip circuit voltage is applied across the
coil and its section of the resistor.

The units should operate at 24 volts for the 48-
volt relay, 60 volts for the 125-volt relay and 120
volts for 250-volt relay. These units have an inter-
mittent rating, and should not be energized for more
than a few seconds.

Squelch Unit

Check operation with timer. Adjust series
resistor to measure approximately 5000 ohms for
125 v.d.c. relays and for 13000 ohms for 250 v.d.c.
relay. With armature closed adjust the residual air
gap to be .002’’ — .003’’. Contact gap should meas-
ure from .020’ to .035’'. Check for dropout time
between .140—.160 seconds. If necessary dropout
time can be adjusted by changing the residual air
gap. After final adjustment the gap should be at
least .002’". The pick up time should be below
16 milliseconds at —20% rated D.C. voltage. If
necessary readjust series resistor.

Operation Indicator

The operation indicator should pick up and drop
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the indicator target when the current is between 1 and
1.2 amperes d-c.

Make sure that the target drops freely when the
unit operates.

ZENER DIODE TEST

Forward Characteristics

Pass 200 milliamperes of d.c. current through
terminals 8 and 9 with positive on terminal 8.
Measure voltage drop across terminals 8 and 9. The
voltage drop should not exceed 3.5 volts.

Reverse Characteristics — Breakdown Voltage

The breakdown voltage is determined by in-
creasing voltage across terminals 8 and 9 with
positive on 9. Place 10,000 ohm resistor in series
with amp. meter. Increase voltage until current
reads .25 milliamperes. Measure d.c. voltage
across terminals 8 and 9. The voltage should be
between 160 and 240 volts for 48 and 125 v.d.c.

. rated relays; and 320 to 480 volts for 250 v.d.c.

rated relays.

Do not exceed 3.0 ma. current in
the circuit. T

FOR RELAY TO BE USED WITH
TC-TYPE CARRIER

Polar Receiver Unit

Back off contact screws so that they#do not
make contact. Screw magnetic shuntsqinto|the all-
out position (5 or 6 screw threads showing.)®The
armature should remain against whichever side it is
pushed with this adjustment.

Adjust the stationary contacts for @ contact gap
of approximately .020’’. This_perhaps can best be
done by inserting a .010’’ steeldthickness gage be-
tween the large rivet head onfthe moving armature
and the right hand gole faee (a .010’’ travel of
the rivet head isl equal to .020’’ travel of the
moving contacts). Using anfindicating light in each
contact circuit, adjust thefipper and lower stationary
contacts to touch the moving contact at the same
time. With the feelér gauge removed the contact
gap is .020’“and the moving contacts close simult-
aneously.

Connect a jumper between the middle and left
hand“eéntact connection of the CSG or CSP switch.
Thea€SG switch is located on the left-hand pedestal

and CSP is located on the right hand pedestal of the
relay (front view). Apply rated voltage across ghe
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*100 to 200
milliamperes d.c. current observing corréct)polarity.
The armature should now move to theright. De-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 shuntWsefew approximately 6
turns. Back out the right hand shunt screw approxi-
mately 9 turns.

Re-energize the/operating coil with rated voltage
and the holdingycoil with 40 milliamperes d.c. Adjust
the rightpphandW\shunt screw until the armature
moves to the lefti) If the armature moves to the left,
at a value ofWholding coil current greater than 40
milliamperesyfthe right hand shunt screw should be
turned out to lower this value to the correct 40 milli-
ampereypoint.

Increase the holding coil cutrent to 60 milli-
amperes and adjust the left hand shunt screw until
the armature resets, or moves to the right. If the
armature resets at a value of current less than 60
milliamperes, the left hand shunt screw should be
turned out. This will increase the reset value of the
armature and provide for the correct 60 milliampere
reset value.

Minor adjustments of both shunt screw must be
made several times until the desired operating points
are obtained, since the adjustments of one shunt
screw affect the adjustment on the other shunt screw.

Polar Alarm Unit

The contacts should close with 80 milliamperes
d-c + 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 part 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 approximately seven
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turns. Apply 80 milliamperes d.c. to the coil observ-
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 milliamperes, screw
the left hand shunt out until the armature moves to
the right at 80 milliamperes. 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
make 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. This will in turn cause a change in the pickup
current, making necessary several slight readjust-
ments of both shunt screws to obtain the desired
calibration. The armature as finally calibrated
should pickup and dropout with a snappy action.

FOR RELAYS TO BE USED WITH
KR-TYPE CARRIER

Polar Receiver Unit

Calibrate as outlined above except apply 1§ ma.
d-c current for polarity check. Thegpickupyvalue
should be 4 milliamperes d.c. (armature moves to
left) instead of 40 ma. The resetg€alibrafion (arma-
tures moves to the right) should be done at 6 milli-
amperes instead of 60 ma.

_Alarm Unit

Calibrate as outlined above. Except check
pick-up at 8 milliamperes :5% insteadgsof 80 ma.
Dropout should be between 4 and 6 ma. instead of
40 and 60 ma.

RENEWAK PARTS

Repair work can beldonesmost satisfactorily at
the factory. However, “interéhangeable parts can be
furnished to the customers who are equipped for
doing repair worki§ Whenfordering parts, always give
the complete nameplate data.

ENERGY REQUIREMENTS

CurrentfBurden» at 60 Cycles.

CURRENT VOLT- FPAOCWT%RR
AMPERES AMPERES ANGLE
0.5 2.2 330 t
R
5 43 700 t
20 L 394 49 1t
40 1240 39.2 1 1
60 2760 32.50 t 1

t Current lagging voltage
t t Current leading voltage

Rating of Overcurrent Unit

Continuous rating 5 amperes. One second

rating 100 amps.
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INSTALLATION

Westinghouse 1.L. 41-923.4E
OPERATION e MAINTENANCE

INSTRUCTIONS

TYPE KA-4 CARRIER AUXILIARY RELAY

CAUTION Before putting relays into service, remove
all blocking which may have been inserted for the
purpose of securing the parts during shipment, make
sure that all moving parts operate freely, inspect the
contacts to see that they are clean and close proper-
ly, and operate the relay to check the settings and
electrical connections.

APPLICATION

The type 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 permit
instantaneous simultaneous tripping for internal
faults. The relay is arranged to respond to jindica-
tions of fault power and direction provided by the
phase and ground relays, thereby controlling the
transmission of the carrier signals.

CONSTRUCTION AND OPERATION

The Type KA-4 relay consists of directional
auxiliary units, receiver and adarmiypunits, phase
fault carrier operation indicator{and@earrier squelch
relay. In addition, the typesKA=4 relay contains a
high speed overcurrent unit Wsed to start carrier
transmission for ground fatilts. 4JThe construction and
operation of the relay umits .are described below.
Complete details of the operation of this relay in the
distance carriemgrelaying /scheme is described in
I.L. 41-911.

Overcurrent Uni#

The overcurrent unit is a product induction cyl-
inder type unit. The time phase relationship of the
two air gap fluxes necessary for the development of
torquejis achieved by means of a capacitor connected
in ‘séries, with one pair of pole windings.

Mechanically, the overcurrent unit is composed
ofthreebasic components: a die-cast aluminum frame
and electromagnet, a moving element assembly, and
a molded bridge.

SUPERSEDES I.L. 41-923.4D

*Denotes changes from superseded issve.

The frame serves as the mounting structure for
the magnetic core. The,magnetic core which houses
the lower pin bearing is secured to the frame by a
spring and sndp ting. The bearing can be replaced,
if necessary,"without having to remove the magnetic
core fromgthe frame.

The electromagnet has two pairs of coils. The
coils of eaeh pair are mounted diametrically opposite
onée anether. In addition, there are two locating pins.
Thelecating pins are used to accurately position the
lower, pin bearing, which is mounted on the frame,
with respect to the upper pin bearing, which is
threaded into the bridge. The electromagnet is
permanently secured to the frame and cannot be
separated from the frame.

The moving element assembly consists of a
spiral spring, contact carrying member, and an

aluminum cylinder assembled to a molded hub which
holds the shaft. The shaft has removable top and
bottom jewel 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 secured to the electromagnet and
frame by two mounting screws. In addition to holding
the upper pin bearing, the bridge is used for mounting
the adjustable stationary contact housing. The
stationary contact housing is held in position 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 is also held in place by a spring type clamp.

With the contacts closed, the electrical connec~
tion is made 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 posi-
tive potential to be applied to the carrier transmitter.

EFFECTIVE JANUARY 1969
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CARRIER PHASE FAULT
OPERATION INDICATOR (OI)

POLAR UNIT

RECEIVER RELAY

CSG AUXILIARY

SWITCH

POLAR UNIT

w ALARM RELAY
(AL)

. ———SQUELCH UNIT

D CARRIER START
E CONTACT (los)

\CARRIER START

N~ CSP AUXILIARY

SWITCH

Fig. 1 Type KA-4 Relay Without Case. (Front View)

OVERCURRENT UNIT (los)
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RELAY-TYPE KA-4 CARRIER AUXILIARY FOR KR CARRIER
IN TYPE FT-32 CASE
INTERNAL SCHEMATIC

CURRENT
TEST JACK~. __

CHASSIS OPERATED _ _|

SHORTING SWITCH
UPPER

~ POLAR UNIT
(ALARM RELAY)

LOWER

— POLAR UNIT
(RECEIVER RELAY)

OVERCURRENT
NIt =

AUXILARY __ ™ CURRENT SHUNT

SWITCHES e~

2000-48 ¥.D.C.
6000-125 ¥.0.C.

60000-250 V.D.C. TWO IN SERIES

~ FOR 250 ¥.0.C.

OPERATION INDICATOR
.
e

13200-48 v.D.C.
50000-125 ¥.0.C.
-7 11200 @-250 V.D.C.

20000-48 ¥.D.C.
37500-125 ¥.D.C.
130000-250 v.D.C.

| RED MaNDLE
TEST SWITCH
© TERMINAL

629A389

00-48 V.D.C.
85000-125 V.D.C.
150000-250 ¥.0.C.

INTERNAL SCHEMATIC

@® @

CURRENT
TEST JACK

__RED HANDLE
CHASSIS OPERATED | .
SHORTING SWITCH-—_| | _ ) UPPER
_1..— POLAR UMIT
(ALARM RELAY)

! -
Al
LOWER
— —{— _POLAR UNIT
§ (RECEIVER RELAY)

—— CURRENT SHUNT

OVERCURRENT
(') —

AUXILIARY
SWITCHES ~ |

lcspliess s | cseise |
2000-48 ¥.0.C. 1 I
6000125 ¥.0.C.

§0000-250 V.0.C.

T W0 Ik SERIES

FOR 250 V.D.c.
RRT e

OPERATION jw CATOR

-

| 1320-v8 v.0.c.
50000-125 ¥.0.C.
112000250 ¥.0.C.

00-18 ¥.04C.
85000-125 V.0. 6
150000-250 V-DAC.
' "~~10000-48 V.D.C.
[ N 37500-125 ¥.0.C.
49080-250 v.0.C.
RED HANDLE
Yy | G | ( TEST SWITCH
NEG ros (8) TERNINAL
FRONT VIEW

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

carrier set.

A transformer and current limitingyreaetor is
used in conjunction with the overcurrent unit. “The
transformer and reactor are of the saturatingdtype
and limit energy to the overcurrent unit @nd Teduce
the burden on the operating CT. 4This transformer
supplies one set of coils on the electromagnet with
voltage shifted by approximatly %90 *®ffom the resi-
dual current supplied directly to “another set of
coils.

Directional Auxiliary Units

These are two golenoid-type contactor switches
designated as «SPland CSG. The plunger of the
contactor switch"§has™a circular conducting disc
mounted onfits lower‘end and as the plunger travels
upward, theydisc bridges three silver stationary con-
tacts. The CSByswitch 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
contagts of the two switches are connected in paral-
lel, assshown in the internal schematic. The operation
ofyeither of these switches connects the carrier
control circuit to negative to stop carrier, and ener-
gizes the RRT operating coil of the receiver relay
unit.

Fig. 3 Internal Schematic of the Type KA-4 Relay for TC

carrier set.

Receiver Unit

The polarized relay consists of an armature and
contacts mounted on a leaf spring supported sym-
metrically within a magnet frame. The armature rides
in the front air gap of the frame with the contacts
projecting outside. The poles of a permanent magnet
clamp directly to each side of the frame. Two ad-
justable shunts are located across the rear air gaps.
These change the reluctance of the magnetic 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 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 adjustment.

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 phase and ground trip circuit respectively.
These contacts are operated by two concentric coils,
RRT and RRH, which are placed around the armature
and within the magnetic frame. RRT is the operating
coil and receives its energy 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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Fig. 4 Typical Time Characteristics of carrier start over4
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 cafrier
transmitted either from the local transmitter Or the
one at the end of the line section. TheSe two
coils are connected to oppose each g@ther withjithe
operating coil, RRT operating to close the RRP and
RRG contacts and trip; and the holding coill;JRRH 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 contacts cannot
close as long as RRH is fenergized.

Alarm_Unit

The alarm element is similar in construction to
the receiver element ‘except that it is energized by a
single coil and operates a single set of contacts.
The coilis energized by the received carrier to close
the contacts and give an alarm. This element has a
higher-pick-up than that of the receiver element in
order to obtain, a direct check on the sensitivity of
the carrieratransmitter-receiver. The failure of the
alarm “relay to pick-up when carrier is started in-
dicatesw insufficient output from the transmitter re-
ceivers.

Squelch Unit

The function of the squelch unit is to hold off
the carrier for a period of 150 milliseconds after
the Breaker ‘‘a’’ contact opens. This is to insure
that all other terminals of the line @re tripped before
allowing carrier to be transmittéd fors@ny functions.

The squelch unit is a gelephone type unit of
slow release type.

In these relays, amn, electromagnet attracts a
right angle iron brack®et, which in turn operates 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 results
in an electromotive force and associated current in
it. This éurtent produces a flux which aids the main
fluxland delays the release of the armature when the
coilgis“energized, the operation of the relay is not
appreciably delayed because the armature is operated
bya fluxy not linking the slug.

Opération Indicator

The operation indicator gives a visual indica-
tion of a carrier tripping operation for phase 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.

CHARACTERISTICS

The characteristics of the various elements of
the relays are as follows:

For Use With KR-Set 48V 125 250
Avg. Avg. Avg.
Ohms Ohms Ohms

CSP or CSG Coil 27 27 435
CSP & CSG Tapped Resistor 200 600 6000
Carrier Resistor 2000 3750 19000
RRT Operating Coil 1100 1100 1100
RRT Coil Resistor 1320 5000 11200
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
Squelch Unit Adj. Resistor - 8500 15000

o,
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For Use With TC-Set

CSP or CSG Coil 217 21 435
CSP & CSG Tapped Resistor 200 600 6000
Carrier Resistor 1000, 3750 -

RRT Operating Coil 1100 " 1100 1100
RRT Coil Resistor 1320 5000 11200
RRH Holding Coil 20 20 20
AL-Alarm Coil 4 4 4
Operation Indicator (1 amp4) 0.1 0.1 0.1
Squelch Unit Coil 3300 3300 3300
Squelch Unid Adjs Resistor - 8500 15000

The pick=up and operating values of these units
are given under ““Adjustments and Maintenance’’.

The tim@ characteristic of the overcurrent unit
is shewn in Fig. 4.

The pick-up value of the over-current unit can
be changed from the factory adjusted value of 0.5
amperes to any value up to 1 amp. by increasing
spring restraint.

SETTINGS

There are no settings to be made.

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a location free from dirt,
moisture, excessive vibration, and heat. Mount the
relay vertically by means of the four mounting holes
on the flange for semi-flush mounting or by means of
the rear mounting stud or studs for projection mount-
ing. Either a mounting stud or the mounting screws
maybe utilized for grounding therelay. The electrical
connections may be made directly to the terminals by
means of screws for steel panel mounting or to the
terminal studs furnished with the relay for thick
panel mounting. The terminal studs may be easily
removed or inserted by 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 of
the external connections of these relays.
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ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct opera-
tion of this relay have been made at the factory,
Upon receipt of the relay, no customer adjustments,
other than those covered under ‘‘SETTINGS’’, should
be required.

Acceptance Check

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

Overcurrent Unit

Pass 0.5 amperes of alternated current through
relay terminals the contact should pick-up within
.475 and .525 amp.

Directional Auxiliary Units (CSP and CSG).

Each contactor switch has a section of a tapped
resistor in series with it, and will pick up positively
when rated control voltage is applied across the coil
and its section of the resistor.

These units should operate at 24 volts for the
48-volt relay, 60 volts for the 125-volt relay, and
120 volts for 250-volt relay. These units have an
intermittent rating, and should not be energized for
more than a few seconds.

Operation Indicator (Ol)

With the polar unit contacts closed,qapply direct
current to the operation indicator, relay terminals.
The operation indicator should pick-up, andydrop the
indicator target between 1 amperegand ‘W2 amperes
d-c.

Squelch Unit (SQ)

Apply rated D.C4 voltagete relay terminals that
will energize the squelch unitpand note contact opera-
tion.

Blocking Zener Diode

Apply rated D.C. voltage in series with 10,000
ohms resistors, across terminals 8 and 9 with posi-
tive ond9ntheicurrent leakage flow should not exceed
.25 ma."\), Reverse polarity of the applied voltage;
the ‘current flow should be equal to the applied
veltagedivided by the series resistance.

FOR RELAYS TO BE USED WITH
TC-TYPE CARRIER

Polar Unit (Receiver Relay)

Connect a jumper between the middle andyleft
hand contact connection of the CSG 0k, CSP switch.
The CSG switch is located on the left-handypedestal
and CSP is located on the right-hand, pedestal on the
relay (front view). Apply ratedmvoltage across the
RRT coil and the RRT coil resistor, @bserving 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. Increase
the current until the armature moves to the right.

The armagute shontld move to the right at approx-
imately 4,60 ma) "Now reduce the current and the
armature “shouldy move to the left at approximately
40 ma.

AlarmUnit (AL)

Connect direct current to the alarm unit relay
termindls. Increase the current until the contacts
pick-up. The contacts should pick up at approximate-
ly 80 ma. Now reduce the current and the contacts
should open at 40 to 60 ma.

FOR RELAYS TO BE USED WITH
TYPE KR CARRIERS

Polar Unit (Receiver Relay)

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
and CSP is located on the right-hand pedestal on 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. The armature
should move to the left.

To the holding coil (RRH) relay terminals, apply
direct current observing correct polarity. Increase
the current until the armature moves to the right. The
armature should move to the right at approximately
6 ma. Now reduce the current and the armature
should move to the left at approximately 4 ma.

Alarm Unit (AL)

Connect direct current to the alarm unit relay



TYPE KA-4 CARRIER AUXILIARY RELAY

I.L. 41-9234E

terminals. Increase the current until the contacts
pick up. The contacts should pick up at approxi-
mately 8 ma. Now reduce the current and the con-
tacts should open at 4 to 6 ma.

ROUTINE MAINTENANCE

All relays should be inspected periodically and
the operation should be checked at least once every
year or at such other time intervals as may be dic-
tated by experience to be suitable to the particular
application.

All contacts should be periodically cleaned. A
contact burnisher S#182A836H01 is recommended for
this purpose. The use of abrasive material for
cleaning contacts is not recommended, because of
the danger of embedding small particles in the face
of the soft silver and thus impairing the contact.

CALIBRATION

Use the following procedure for calibrating the
relay if the relay has been taken apart for repairs or
the adjustments have been disturbed. This procedure
should not be used unless it is apparent that,the
relay is not in proper working order. (See £“Accept-
ance Check”’).

Overcurrent Unit

The upper bearing screw should” be screwed
down until there is approximately /1/64'% “elearance
between it and the top of the shaft bearing. Securely
lock in position with the lock mutiy, The lower bear-
ing position is fixed and cannét be adjusted.

With the moving cont@€t indthe normally closed
position, i.e., against the right side of the bridge,
screw in the stationamygpcontact until both contacts
just clese. Then [Sscreéwfin the stationary contact
approximately, oné~quarter turn farther to provide the
correct amount of follew.

The clamp holding the stationary contact housing
need not be loosened for the adjustment since the
clamp utilizes a spring-type action in holding the
stationary contact in position.

Pass 0.5 amp. of a.c. through relay terminals.
The sensitivity adjustment is made by varying

the tension of the spiral spring attached to the mov-
ing element assembly. The spring is adjusted by

placing a screwdriver or similar tool into one of the
notches located on the periphery of the/spring adjust-
er and rotating it. The spring adjuster is/located
on the underside of the bridge and is held in place
by a spring type clamp that does not have to be
loosened prior to making the necessary adjustments.

Adjust the springguntil tghecontact just open.
In a similar manner the piek-upsvalue can be adjust-
ed for any value betweenn5 —41.0 amp.

Directional Auxiliary Units/ (CSP and CSG)

The two cofitactor, Switches, CSP and CSG, have
adjustable plunger travel. Adjust the stationary core
and the mowing cere of 1/64’’ when the switch is
picked ups, This can be done by turning the relay
upside-down“@and screwing up the core screw of the
switeh unfil the contacts just separate. Then back
off the“eere screw approximately one turn and lock
ingplace. This prevents the moving core from strik-
ing, and” sticking to the stationary core because of
residual magnetism. Adjust the contact clearance
for“approximately 1/32’’ by means of the two small
nuts on either side of the Micarta disc.

Each contactor switch has a section of a tapped
resistor in series with it, and will pick up positively
when rated trip circuit voltage is applied across the
coil and its section of the resistor.

The units should operate at 24 volts for the 48-
volt relay, 60 volts for the 125-volt relay and 120
volts for 250-volt relay. These units have an inter-
mittent rating, and should not be energized for more
than a few seconds.

Squelch Unit

Check operation with timer. Adjust series
resistor to measure approximately 5000 ohms for
125 v.d.c. relays and for 13000 ohms for 250 v.d.c.
relay. With armature closed adjust the resjdual air
gap to be .002”’ — .003’’. Contact gap should meas-
ure from .020”’ to .035’’. Check for dropout time
between .140—.160 seconds. If necessary dropout
time can be adjusted by changing the residual air
gap. After final adjustment the.,gap should be at
least .002”. The pick up time should be below
16 milliseconds at —20% rated D.C. voltage. If
necessary readjust series resistor.

Operation Indicator

The operation indicator should pick up and drop
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the indicator target when the current is between 1 and
1.2 amperes d-c.

Make sure that the target drops freely when the
unit operates.

ZENER DIODE TEST

Forward Characteristics

Pass 200 milliamperes of d.c. current through
terminals 8 and 9 with positive on terminal 8.
Measure voltage drop across terminals 8 and 9. The
voltage drop should not exceed 3.5 volts.

Reverse Characteristics — Breakdown Voltage

The breakdown voltage is determined by in-
creasing voltage across terminals 8 and 9 with
positive on 9. Place 10,000 ohm resistor in series
with amp. meter. Increase voltage until current
reads .25 milliamperes. Measure d.c. voltage
across terminals 8 and 9. The voltage should be
between 160 and 240 volts for 48 and 125 v.d.c.

rated relays; and 320 to 480 volts for 250 v.d.c.

rated relays. Do not exceed 3.0 ma. current in
the circuit. _

FOR RELAY TO BE USED WITH
TC-TYPE CARRIER

Polar Receiver Unit

Back off contact screws so that they do, not
make contact. Screw magnetic shunts into, the all-
out position (5 or 6 screw threads showing.)" The
armature should remain against whicHever side it is
pushed with this adjustment.

Adjust the stationary contagts for\a contact gap
of approximately .020’’. This,perhaps can best be
done by inserting a .010"’ [steél ¢hickness gage be-
tween the large rivet head ‘On_the moving armature
and the right handi pole face (a .010’’ travel of
the rivet head ds equal g4to .020’’ travel of the
moving contacts). Using an indicating light in each
contact circuit, adjust the upper and lower stationary
contacts to touch the moving contact at the same
time. With the feéler gauge removed the contact
gap is .020" and the moving contacts close simult-
aneously.

Connect a jumper between the middle and left
hand €entact connection of the CSG or CSP switch.
TheyCSG switch is located on the left-hand pedestal

and CSP is located on the right hand pedestal of the
relay (front view). Apply rated voltage acrosg the
RRT coil and the RRT coil resistor observing pelar-
ity as shown in the internal schematic diagram. The
armature should move to the left.

To the holding coil, RRH, apply 100 to 200
milliamperes d.c. current obserying (cofrect polarity.
The armature should now move to“the right. De-ener-
gize both coils and see that theharmature stays up
against the right hand side.

Run both shunt screws all\the way in, and then
back out the left hand_shunt,sCrew approximately 6
turns. Back out the,right“hand shunt screw approxi-
mately 9 turns.

Re-energize‘the operating coil with rated voltage
and the holding“eoil with 40 milliamperes d.c. Adjust
the righty hand shunt screw until the armature
moves to“the 1eft. If the armature moves to the left,
at a value of)holding coil current greater than 40
milliamperesy the right hand shunt screw should be
turnedWout to lower this value to the correct 40 milli-
ampere, point.

Increase the holding coil current to 60 milli-
amperes and adjust the left hand shunt screw until
the armature resets, or moves to the right. If the
armature resets at a value of current less than 60
milliamperes, the left hand shunt screw should be
turned out. This will increase the reset value of the
armature and provide for the correct 60 milliampere
reset value.

Minor adjustments of both shunt screw must be
made several times until the desired operating points
are obtained, since the adjustments of one shunt
screw affect the adjustment on the other shunt screw.

Polar Alarm Unit

The contacts should close with 80 milliamperes
d-c + 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 part 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 approximately seven

N,
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turns. Apply 80 milliamperes d.c. to the coil observ-
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 milliamperes, screw
the left hand shunt out until the armature moves to
the right at 80 milliamperes. Check the dropout point
by reducing the d.c. current. The armature should
move to the left between the limits 0f40 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
make 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. This will in turn cause a change in the pickup
current, making necessary several slight readjust-
ments of both shunt screws to obtain the desired
calibration. The armature as finally calibrated
should pickup and dropout with a snappy action.

FOR RELAYS TO BE USED WITH
KR-TYPE CARRIER

Polar Receiver Unit

Calibrate as outlined above except apply“hd ma.
d-c current for polarity check. The pickupy,value
should be 4 milliamperes d.c. (armature/ moves to
left) instead of 40 ma. The reset calibration (arma-
tures moves to the right) should ,be“done at 6 milli-
amperes instead of 60 ma.

_Alarm Unit

Calibrate as outlined above. Except check
pick-up at 8 milliamperes +5% instead of 80 ma.
Dropout should be between 4 and 6 ma. instead of
40 and 60 ma.

RENEWAL (PARTS

Repair work can be,done most satisfactorily at
the factory. However{ interchangeable parts can be
furnished to the customers who are equipped for
doing repair work. When ordering parts, always give
the complete nameplate/data.

ENERGY, REQUIREMENTS

Current Burden,at 60 Cycles.

CURRENT VOLT- paroy
AMPERES AMPERES ANGLE
0.5 2.2 33 1
5 43 700 1
20 394 49¢ 11
40 1240 39.20 1 1
60 2760 32.5° 11

t Current lagging voltage
t t Current leading voltage

Rating of Overcurrent Unit

Continuous rating 5 amperes. One second

rating 100 amps.
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INSTALLATION

Westinghouse 1.L. 41923 4E
OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPE KA-4 CARRIER AUXILIARY RELAY

CAUTION Before putting relays into service, remove
all blocking which may have been inserted for the
purpose of securing the parts during shipment, make
sure that all moving parts operate freely, inspect the
contacts to see that they are clean and close proper-
ly, and operate the relay to check the settings and
electrical connections.

APPLICATION

The type 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 permit
instantaneous simultaneous tripping for internal
faults. The relay is arranged to respond to imdica-
tions of fault power and direction providedfby the
phase and ground relays, thereby controllingfthe
transmission of the carrier signals.

CONSTRUCTION AND OPERATION

The Type KA-4 relay consist§ of directional
auxiliary units, receiver and “alarmy units, phase
fault carrier operation indicatorfandycarrier squelch
relay. In addition, the type KA=4 relay contains a
high speed overcurrent unit“used“to start carrier
transmission for ground faglts. ,The construction and
operation of the relay units are described below.
Complete details of the"operation of this relay in the
distance carrier, relaying \scheme is described in
I.LL. 41-911.

Overcurrent_Unit

The overcurrent unit is a product induction cyl-
inder type unit. The time phase relationship of the
two air gap fluxes necessary for the development of
torque\is achieved by means of a capacitor connected
in @eries with one pair of pole windings.

Mechanically, the overcurrent unit is composed
efithreebasic components: a die-cast aluminum frame
and electromagnet, a moving element assembly, and
a molded bridge.

SUPERSEDES I.L. 41-923.4D

*Denotes changes from superseded issve.

The frame serves“ag the mounting structure for
the magnetic core. The magnetic core which houses
the lower pin bearning is” secured to the frame by a
spring and snap“ning.” The bearing can be replaced,
if necessarygwithout having to remove the magnetic
core fromgthe “frame.

The electromagnet has two pairs of coils. The
coils of eaeh pair are mounted diametrically opposite
onémanother. In additivn, there are two locating pins.
Thellocating pins are used to accurately position the
loewer pin bearing, which is mounted on the frame,
with™ respect to the upper pin bearing, which is
threaded into the bridge. The electromagnetis
permanently secured to the frame and cannot be
separated from the frame.

The moving element assembly consists of a
spiral spring, contact carrying member, and an

aluminum cylinder assembled to a molded hub which
holds the shaft. The shaft has removable top and
bottom jewel 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 secured to the electromagnet and
frame by two mounfing screws. In addition to holding
the upper pin bearing, the bridge is used for mounting
the adjustable stationary contact housing. The
stationary contact housing is held in position 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 is also held in place by a spring type clamp.

With the contacts closed, the electrical connec-
tion is made 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 posi-
tive potential to be applied to the carrier transmitter.

EFFECTIVE JANUARY 1969
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POLAR UNIT
ALARM RELAY
(AL)

CARRIER PHASE FAULT .
e ek
OPERATION INDICATOR (Ol) .

<——SQUELCH UNIT

CARRIER START

\CARRIER START

OVERCURRENT UNIT (los)

POLAR UNIT
RECEIVER RELAY

CSG AUXILIARY
SWITCH

| ‘QP AUXILIARY

SWITCH

Fig. 1 Type KA-4 Relay Without Case. (Front View)
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RELAY-TYPE XA~Y CARRIER AUXILIARY FOR KR CARRIER
IN TYPE FT-32 CASE
INTERNAL SCHEMATIC

CURRENT
TEST JACK--. __

CHASSIS OPERATED_ _ |
SHORTING SWITCH
UPPER

-t --POLAR UNIT
(ALARM RELAY)

LOWER

T~ POLAR UNIT
{RECEIVER RELAY)

OVERCURRENT

AUXILARY __ ™ CURRENT SHUNT

SWITCHES

2000-48 ¥.D.C.
6000-125 ¥.D.C. I
60000-250 V.D.C.

TWO IN SERIES
- FOR 250 v.D.C.

13200-48 ¥.0.C.
50000-125 ¥.D.C.
- 11200 0-250 v.D.C.

OPERATION INDICATOR

20000-48 ¥.0.C.
37500-125 ¥.0.C.
190000-250 v.D.C.

00-u8 V.D.C.
85000-125 ¥.D.C.
150000-250 ¥.0.C.

RED HANDLE
TEST SWITCH
}—— TERMINAL

6294389

FRONT VIEW

INTERNAL SCHEMATIC

CURRENT
TEST JACK Lo

CHASS1S OPERATED i
SHORTING SWITCH— | ¥

B
1| _RED HANBLE

UPPER
L POLAR UNIT
(ALARM RELAY)

OVERCURRENT
UNT T

—-POLAR UNIT
(RECEIVER RELAY)

AUXILIARY CURRENT SHUNT

SWITCHES ~._

2000-48 ¥.D.C.

6000125 ¥.0.C.~—| THO 1N SERIES

§0000-250 ¥.0.C. FOR 250 ¥.0.C.
X [NDICATOR

OPEAATIO ANDLEAT 13208-48 V.0.C.

$0000-125 V.0.C.
112000-250 V.D.C.

0p-48 v.04C.
85000-125 ¥.0.Cx
160000-250 ¥.0.C.

7 10000-48 v.D.c.
37500-125 ¥.D.C.
13000-250 V.0.C.

RED HANDLE
TEST SWITCH
~——TERMINAL

FRONT VIEW

629476

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

A transformer and current limitingy reaetor is
used in conjunction with the overcurrent unit. “The
transformer and reactor are of the satufatinghtype
and limit energy to the overcurrent unit and reduce
the burden on the operating CT. Zhis transformer
supplies one set of coils on the electromagnet with
voltage shifted by approximatly®90 “wfrom the resi-
dual current supplied directly to“%another set of
coils.

Directional Auxiliary Units

These are two sélénoid-type contactor switches
designated as L£SP{and CSG. The plunger of the
contactor switch®haswa circular conducting disc
mounted ondits lewerdend and as the plunger travels
upward, the,disc bridges three silver stationary con-
tacts. The CSB,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 overceurrent 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 relay
unit.

Fig. 3 Internal Schematic of the Type KA-4 Relay for TC

carrier set.

Receiver Unit

The polarized relay consists of an armature and
contacts mounted on a leaf spring supported sym-
metrically within a magnet frame. The armature rides
in the front air gap of the frame with the contacts
projecting outside. The poles of a permanent magnet
clamp directly to each side of the frame. Two ad-
justable shunts are located across the rear air gaps.
These change the reluctance of the magnetic 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 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 adjustment.

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 phase and ground trip circuit respectively.
These contacts are operated by two concentric coils,
RRT and RRH, which are placed around the armature
and within the magnetic frame. RRT is the operating
coil and receives its energy 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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Fig. 4 Typical Time Characteristics of carrier start overs
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 casrier
transmitted either from the local transmitter (or the
one at the end of the line section. These two
coils are connected to oppose each other withithe
operating coil, RRT operating to close the RRP and
RRG contacts and trip; and the holding coilj RRH to
hold the RRP and RRG contacts 6pen and block trip-
ping. The restraining torque of the RRH coil is suf-
ficient to overcome the operating torgque of the RRT
coil. Consequently, RRP and RRG contacts cannot
close as long as RRH is genergized.

Alarm_Unit

The alarm element is similar in construction to
the receiver elementexcept that it is energized by a
single coil and operates a single set of contacts.
The coilis energized by the received carrier to close
the contacts and gi®e an alarm. This element has a
higher-pick-up than that of the receiver element in
order to“obtain a direct check on the sensitivity of
the céarmierytransmitter-receiver. The failure of the
alarmrelay to pick-up when carrier is started in-
dicates, insufficient output from the transmitter re-
ceivers.

Squelch Unit

The function of the squelch unit is to hold off
the carrier for a period of 150 milliseconds after
the Breaker ‘‘a’’ contact opens. This is t6”insure
that all other terminals of the line ar€ tripped before
allowing carrier to be transmitted for@ny functions.

The squelch unit is a jgélephone type unit of
slow release type.

In these relays, @m electromagnet attracts a
right angle iron bragket whi€h in turn operates 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, thé ¢hange in flux through the slug results
in an electromative force and associated current in
it. Thisweurrent produces a flux which aids the main
fluxpand ‘delays the release of the armature when the
coil Aishenergized, the operation of the relay is not
appreciably delayed because the armature is operated
by, flux, not linking the slug.

Operation Indicator

The operation indicator gives a visual indica-
tion of a carrier tripping operation for phase 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.

CHARACTERISTICS

The characteristics of the various elements of
the relays are as follows:

For Use With KR-Set 48V 125 250
Avg. Avg. Avg.
Ohms Ohms Ohms

CSP or CSG Coil 27 27 435
CSP & CSG Tapped Resistor 200 600 6000
Carrier Resistor 2000 3750 19000
RRT Operating Coil 1100 1100 1100
RRT Coil Resistor 1320 5000 11200
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
Squelch Unit Adj. Resistor - 8500 15000
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Fig. 5 Polar Unit Permanent Magnet Flux Paths.

For Use With TC-Set

CSP or CSG Coil 27 20 435
CSP & CSG Tapped Resistor 200 600 6000
Carrier Resistor 1000 “%3750 -

RRT Operating Coil 1100 1100 1100
RRT Coil Resistor 1320 5000 11200
RRH Holding Coil 20 20 20
AL-Alarm Coil 4 4 4
Operation Indicator (4'amp.) 0.1 0.1 0.1
Squelch Unit Coil 3300 3300 3300
Squelch UnitfAdj, Resistor - 8500 15000

The pickip an@d operating values of these units
are given under “4Adjustments and Maintenance’’.

The time characteristic of the overcurrent unit
is shewn in Fig. 4.

The pick-up value of the over-current unit can
be “€hanged from the factory adjusted value of 0.5
amperes to any value up to 1 amp. by increasing
spring restraint.

SETTINGS

There are no settings to be made.

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a location free from dirt,
moisture, excessive vibration, and heat. Mount the
relay vertically by means of the four mounting holes
on the flange for semi-flush mounting or by means of
the rear mounting stud or studs for projection mount-
ing. Either a mounting stud or the mounting screws
may be utilized for grounding therelay. The electrical
connections may be made directly to the terminals by
means of screws for steel panel mounting or to the
terminal studs furnished with the relay for thick
panel mounting. The terminal studs may be easily
removed or inserted by 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 of
the external connections of these relays.
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ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct opera-
tion of this relay have been made at the factory,
Upon receipt of the relay, no customer adjustments,
other than those covered under ‘‘SETTINGS’’, should
be required.

Acceptance Check

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

Overcurrent Unit

Pass 0.5 amperes of alternated current through
relay terminals the contact should pick-up within
.475 and .525 amp.

Directional Auxiliary Units (CSP and CSG).

Each contactor switch has a section of a tapped
resistor in series with it, and will pick up positively
when rated control voltage is applied across the coil
and its section of the resistor.

These units should operate at 24 volts for the
48-volt relay, 60 volts for the 125-volt relay, and
120 volts for 250-volt relay. These units have @an
intermittent rating, and should not be energized for
more than a few seconds.

Operation Indicator (Ol)

With the polar unit contacts closed,_ apply direct
current to the operation indicator relay terminals.
The operation indicator should pick<up and,drop the
indicator target between 1 amperegand9i.2 amperes
d-c,

Squelch Unit (SQ)

Apply rated D.C4voltagepto relay terminals that
will energize the squelch unit and note contact opera-
tion.

Blocking Zener Diode

Apply rated D.C. voltage in series with 10,000
ohms resistershacross terminals 8 and 9 with posi-
tive on49ythe, current leakage flow should not exceed
.25 ma:), Reverse polarity of the applied voltage;
the “euntent flow should be equal to the applied
voltageydivided by the series resistance.

FOR RELAYS TO BE USED WITH
TC-TYPE CARRIER

Polar Unit (Receiver Relay)

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
and CSP is located on the right-hand pedestal on the
relay (front view). Apply ratedgvoltage across the
RRT coil and the RRT coil resistor,Jebserving 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. Increase
the current until th@“armature moves to the right.

The armature sheuld move to the right at approx-
imately .60 ma, “Now reduce the current and the
armatureshéuld \move to the left at approximately
40 ma:

AlarmUnit (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 ma. Now reduce the current and the contacts
should open at 40 to 60 ma.

FOR RELAYS TO BE USED WITH
TYPE KR CARRIERS

Polar Unit (Receiver Relay)

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
and CSP is located on the right-hand pedestal on 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. The armature
should move to the left.

To the holding coil (RRH) relay terminals, apply
direct current observing correct polarity. Increase
the current until the armature moves to the right. The
armature should move to the right at approximately
6 ma. Now reduce the current and the armature
should move to the left at approximately 4 ma.

Alarm Unit (AL)

Connect direct current to the alarm unit relay
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terminals. Increase the current until the contacts
pick up. The contacts should pick up at approxi-
mately 8 ma. Now reduce the current and the con-
tacts should open at 4 to 6 ma.

ROUTINE MAINTENANCE

All relays should be inspected periodically and
the operation should be checked at least once every
year or at such other time intervals as may be dic-
tated by experience to be suitable to the particular
application.

All contacts should be periodically cleaned. A
contact burnisher S#182A836H01 is recommendecd for
this purpose. The use of abrasive material for
cleaning contacts is not recommended, because of
the danger of embedding small particles in the face
of the soft silver and thus impairing the contact.

CALIBRATION

Use the following procedure for calibrating the
relay if the relay has been taken apart for repairs or
the adjustments have been disturbed. This procedure
should not be used unless it is apparent that the
relay is not in proper working order. (See £‘Accept-
ance Check’’).

Overcurrent Unit

The upper bearing screw should® be screwed
down until there is approximately#1/64'*%€learance
between it and the top of the shaft bearing. Securely
lock in position with the lock muty, The lower bear-
ing position is fixed and cannét\be adjusted.

With the moving cont@et ingthe normally closed
position, i.e., against the right side of the bridge,
screw in the stationany, cont@ct until both contacts
just clese. Then [screwhin the stationary contact
approximately one-quarter turn farther to provide the
correct amount of follow.

The clamp holding the stationary contact housing
need not be looSened for the adjustment since the
clamp utilizes a spring-type action in holding the
stationary eontact in position.

Pass 0.5 amp. of a.c. through relay terminals.
The sensitivity adjustment is made by varying

the tension of the spiral spring attached to the mov-
ing element assembly. The spring is adjusted by

placing a screwdriver or similar tool into one of the
notches located on the periphery of thefspring adjust-
er and rotating it. The spring adjuster is located
on the underside of the bridge and is held in place
by a spring type clamp that does not have to be
loosened prior to making the necessary adjustments.

Adjust the springauntil ghecontact just open.
In a similar manner the pick-upgVvalue can be adjust-
ed for any value betweemy.5 =1.0 amp.

Directional Auxiliary'Units (CSP and CSG)

The two cofitactor switches, CSP and CSG, have
adjustable plunger travel. Adjust the stationary core
and the moving core of 1/64"’ when the switch is
picked ups. This can be done by turning the relay
upside-downdand screwing up the core screw of the
switeh until fhe contacts just separate. Then back
off theWeore screw approximately one turn and lock
inyplaece. * This prevents the moving core from strik-
ing and sticking to the stationary core because of
residnal magnetism. Adjust the contact clearance
forfapproximately 1/32’’ by means of the two small
nuts on either side of the Micarta disc.

Each contactor switch has a section of a tapped
resistor in series with it, and will pick up positively
when rated trip circuit voltage is applied across the
coil and its section of the resistor.

The units should operate at 24 volts for the 48-
volt relay, 60 volts for the 125-volt relay and 120
volts for 250-volt relay. These units have an inter-
mittent rating, and should not be energized for more
than a few seconds.

Squelch Unit

Check operation with timer. Adjust series
resistor to measure approximately 5000 ohms for
125 v.d.c. relays and for 13000 ohms for 250 v.d.c.
relay. With armature closed adjust the residual air
gap to be .002"’ — .003’’. Contact gap should meas-
ure from .020’ to .035’’. Check for dropout time
between .140—.160 seconds. If necessary dropout
time can be adjusted by changing the residual air
gap. After final adjustment the.gap should be at
least .002’’. The pick up time should be below
16 milliseconds at —20% rated D.C. voltage. 1If
necessary readjust series resistor.

Operation Indicator

The operation indicator should pick up and drop
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the indicator target when the current is between 1 and
1.2 amperes d-c.

Make sure that the target drops freely when the
unit operates.

ZENER DIODE TEST

Forward Characteristics

Pass 200 milliamperes of d.c. current through
terminals 8 and 9 with positive on terminal 8.
Measure voltage drop across terminals 8 and 9. The
voltage drop should not exceed 3.5 volts.

Reverse Characteristics — Breakdown Voltage

The breakdown voltage is determined by in-
creasing voltage across terminals 8 and 9 with
positive on 9. Place 10,000 ohm resistor in series
with amp. meter. Increase voltage until current
reads .25 milliamperes. Measure d.c. voltage
across terminals 8 and 9. The voltage should be
between 160 and 240 volts for 48 and 125 v.d.c.

rated relays; and 320 to 480 volts for 250 v.d.c.

rated relays. Do not exceed 3.0 ma. current in
the circuit. T

FOR RELAY TO BE USED WITH
TC-TYPE CARRIER

Polar Receiver Unit

Back off contact screws so that they do noet
make contact. Screw magnetic shunts, into, the jall-
oui position (5 or 6 screw threads shoWing.yThe
armature should remain against whichever side it is
pushed with this adjustment.

Adjust the stationary contacts fofia contact gap
of approximately .020’’. This_perhaps can best be
done by inserting a .010"’ Steel ghickness gage be-
tween the large rivet head ‘ofi the moving armature
and the right hand{pole face (a .010’’ travel of
the rivet head i#s egdual ,to .020"’ travel of the
moving contacts). Using aft indicating light in each
contact circuit, adjust theé upper and lower stationary
contacts to touch the moving contact at the same
time. With the feeler gauge removed the contact
gap is .020"and the moving contacts close simult-
aneously.

Connect“a jumper between the middle and left
hand @entact connection of the CSG or CSP switch.
The,CSG switch is located on the left-hand pedestal

and CSP is located on the right hand pedestal of the
relay (front view). Apply rated voltage acrossfthe
RRT coil and the RRT coil resistor observing pelar-
ity as shown in the internal schematic diagram. The€
armature should move to the left.

To the holding coil, RRH, applg 100 to 200
milliamperes d.c. current observing (€orfect) polarity.
The armature should now move to“the right. De-ener-
gize both coils and see that théjarmagure stays up
against the right hand side.

Run both shunt screws allthe way in, and then
back out the left hand shunt,serew approximately 6
turns. Back out the right“hand shunt screw approxi-
mately 9 turns.

Re-energize the operating coil with rated voltage
and the holding“eoil*With 40 milliamperes d.c. Adjust
the right, hand Shunt screw until the armature
moves tothe Tefty If the armature moves to the left,
at a value of, holding coil current greater than 40
millidmperesg the right hand shunt screw should be
turnediout to lower this value to the correct 40 milli-
afmpere point.

Increase the holding coil cutrent to 60 milli-
amperes and adjust the left hand shunt screw until
the armature resets, or moves to the right. If the
armature resets at a value of current less than 60
milliamperes, the left hand shunt screw should be
turned out. This will increase the reset value of the
armature and provide for the correct 60 milliampere
reset value.

Minor adjustments of both shunt screw must be
made several times until the desired operating points
are obtained, since the adjustments of one shunt
screw affect the adjustment on the other shunt screw.

Polar Alarm Unit

The contacts should close with 80 milliamperes
d-c + 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 part 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 approximately seven

.
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turns. Apply 80 milliamperes d.c. to the coil observ-
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 milliamperes, screw
the left hand shunt out until the armature moves to
the right at 80 milliamperes. 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
make 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. This will in turn cause a change in the pickup
current, making necessary several slight readjust-
ments of both shunt screws to obtain the desired
calibration. The armature as finally calibrated
should pickup and dropout with a snappy action.

FOR RELAYS TO BE USED WITH
KR-TYPE CARRIER

Polar Receiver Unit

Calibrate as outlined above except applyyl5 ma.
d-c current for polarity check. The pickup value
should be 4 milliamperes d.c. (armature{maves to
left) instead of 40 ma. The reset galibration (arma-
tures moves to the right) shoudd be\done at 6 milli-
amperes instead of 60 ma.

_Alarm Unit

Calibrate as outlined above. Except check
pick-up at 8 milliamperes +5% instead®™ef 80 ma.
Dropout should be between 4 and 6 ma. instead of
40 and 60 ma.

RENEWAL/(PARTS

Repair work can be done ‘most satisfactorily at
the factory. Howeverf interchangeable parts can be
furnished to the customers who are equipped for
doing repair work. When“ordering parts, always give
the complete nameplate data.

ENERGY REQUIREMENTS

Current Burden at 60 Cycles.

CURRENT VOLT- R LS
AMBERES AMPERES ANGLE
0.5 2.2 330 1
5 43 700
20 394 490 11
40 1240 39.20 1 1
60 2760 32.5° 1 1

t Current lagging voltage
t t Current leading voltage

Rating of Overcurrent Unit

Continuous rating 5 amperes. One second

rating 100 amps.
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INSTALLATION

Westinghouse 1.L. 41-923.4D
OPERATION e MAINTENANCE

INSTRUCTIONS

TYPE KA-4 CARRIER AUXILIARY RELAY

CAUTION Before putting relays into service, remove
all blocking which may have been inserted for the
purpose of securing the parts during shipment, make
sure that all moving parts operate freely, inspect the
contacts to see that they are clean and close proper-
ly, and operate the relay to check the settings and
electrical connections.

APPLICATION

The type 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 permit
instantaneous simultaneous tripping for internal
faults. The relay is arranged to respond to ndica-
tions of fault power and direction provided by Ahe
phase and ground relays, thereby contsolling the
transmission of the carrier signals.

CONSTRUCTION AND OPERATION

The Type KA-4 relay consists of {directional
auxiliary units, receiver and " alarmyp.units, phase
fault carrier operation indicator andfearrier squelch
relay. In addition, the typegKA=4 relay contains a
high speed overcurrent unit “used “to start carrier
transmission for ground faults. ,The construction and
operation of the relay units /are described below.
Complete details of the operation of this relay in the
distance carrien,relaying /scheme is described in
I.L. 41-911.

OvercurrentUnit

The overcurrent unit is a product induction cyl-
inder type unit. The time phase relationship of the
two air gap fluxes necessary for the development of
torqueyis achieved by means of a capacitor connected
in‘series with one pair of pole windings.

Mechanically, the overcurrent unit is composed
efthreebasic components: a die-cast aluminum frame
and electromagnet, a moving element assembly, and
a molded bridge.

SUPERSEDES I.L. 41-923.4C

* Denotes changes from superseded issue.

The frame serves as the mounting structure for
the magnetic core. The,magnetic core which houses
the lower pin bearing is secured to the frame by a
spring and snap ting. The bearing can be replaced,
if necessary,"without having to remove the magnetic
core from@the frame.

The eleectromagnet has two pairs of coils. The
coils of eaeh pair are mounted diametrically opposite
one anether. In addition, there are two locating pins.
Thedocating pins are used to accurately position the
Iower, pin bearing, which is mounted on the frame,
with respect to the upper pin bearing, which is
threaded into the bridge. The electromagnetis
permanently secured to the frame and cannot be
separated from the frame.

The moving element assembly consists of a
spiral spring, contact carrying member, and an

aluminum cylinder assembled to a molded hub which
holds the shaft. The shaft has removable top and
bottom jewel 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 secured to the electromagnet and
frame by two mounting screws. In addition to holding
the upper pin bearing, the bridge is used for mounting
the adjustable stationary contact housing. The
stationary contact housing is held in position 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 is also held in place by a spring type clamp.

With the contacts closed, the electrical connec~
tion is made 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 posi-
tive potential to be applied to the carrier transmitter.

EFFECTIVE OCTOBER 1967
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POLAR UNIT
- VAL'ARM RELAY
(AL)

CARRIER PHASE FAULT
OPERATION INDICATOR (Ol)

<+———SQUELCH UNIT

CARRIER START
- CONTACT (los)

\CARRIER START

OVERCURRENT UNIT (los)

POLAR UNIT
RECEIVER RELA

CSG AUXILIARY
SWITCH

SWITCH

\P AUXILIARY

Fig. 1 Type KA-4 Relay Without Case. (Front View)
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RELAY-TYPE KA-4 CARRIER AUXILIARY FOR KR CARRIER
IN TYPE FT-32 CASE
INTERNAL SCHEMATIC

CURRENT
TEST JACK-

CHASSIS OPERATED _ _|
SHORTING SWITCH
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(ALARK RELAY)

LOWER

T~ POLAR UNIT
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T
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6000-125 ¥.D.C. 1

60000-250 v.D.C. TWO IN SERIES

- FOR 250 V.D.C.

OPERATION INDICATOR
. 13200-48 ¥.0.C.
o 50000-125 ¥.D.C.

- 11200 0-250 v.D.C.

20000-48 v.D.C.
37500-125 V.D.C.

0g-48 ¥.D.C. 130000-250 v.D.C.

85000-125 ¥.D.C.
150000-250 V.D.C.

N RED HANDLE
TEST SWITCH
f—— TERMINAL

629A389

FRONT VIEW

INTERNAL SCHEMATIC

CURRENT

TEST JACK ~—
CHASSSS OPERATED ;
SHORTING SWITCH — | | _

_RED HAWDLE

UPPER
1 poLar umiT
(ALARM RELAY)

LOWER
- —POLAR UNIT

OVERCURRENT
T
{RECE)YER RELAY)

——CURRENT SHUNT

AUXILIARY
SWITCHES ~_—_
T
~_ CSP ))CS6 €3G | csp(5Q |

2000-48 ¥.0.C. i
6000-125 ¥.0.C.— | 1
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1

TEST SWITCH
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629ALT6

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

carrier set.

A transformer and current limiting, reagetor is
used in conjunction with the overcurrent unit. “‘Ehe
transformer and reactor are of the saturatinghtype
and limit energy to the overcurrent unit andweduce
the burden on the operating CT. @his transformer
supplies one set of coils on the electromagnet with
voltage shifted by approximatly®90 ®wfrom the resi-
dual current supplied directly to%another set of
coils.

Directional Auxiliary Units

These are two so¥enoid-type contactor switches
designated as ,CSP{and CSG. The plunger of the
centactor switchiyyhasmsa circular conducting disc
mounted ondits loewerdend and as the plunger travels
upward, the,disc bridges three silver stationary con-
tacts. The CSPR, 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 operating coil of the receiver relay
unit.

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

Receiver Unit

The polarized relay consists of an armature and
contacts mounted on a leaf spring supported sym-
metrically within a magnet frame. The armature rides
in the front air gap of the frame with the contacts
projecting outside. The poles of a permanent magnet
clamp directly to each side of the frame. Two ad-
justable shunts are located across the rear air gaps.
These change the reluctance of the magnetic 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 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 adjustment.

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 phase and ground trip circuit respectively.
These contacts are operated by two concentric coils,
RRT and RRH, which are placed around the armature
and within the magnetic frame. RRT is the operating
coil and receives its energy 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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Fig. 4 Typical Time Characteristics of 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 from the local transmitter or the
one at the end of the line section. These two
coils are connected to oppose each qther \withSthe
operating coil, RRT operating to close the RRPfand
RRG contacts and trip; and the holding coil;aRRH to
hold the RRP and RRG contacts open and block trip-
ping. The restraining torque of the"'RRH Co0il is suf-
ficient to overcome the operating torque of the RRT
coil. Consequently, RRP and RRG contacts cannot
close as long as RRH is gnergized.

Alarm Unit

The alarm elémentfis similar in construction to
the receiver element ‘except that it is energized by a
single coil and operates a single set of contacts.
The coilis energized by the received carrier to close
the contacts and give an alarm. This element has a
higher-pick-up, than that of the receiver element in
order to obtain,a direct check on the sensitivity of
the cafrier “transmitter-receiver. The failure of the
alarm ‘telay to pick-up when carrier is started in-
dicatesyinsufficient output from the transmitter re-
ceivers.

Squelch Unit

The function of the squelch unit is to hold off
the carrier for a period of 150 milliseconds after
the Breaker ‘‘a’’ contact opens. This is to“insure
that all other terminals of the line are tripped before
allowing carrier to be transmittéd fory@ny functions.

The squelch unit is a télephone type unit of
slow release type.

In these relays, dny, electromagnet attracts a
right angle iron bracket, whi€h in turn operates one
normally open contact. “The slow release is ob-
tained by a coppen.slug,located at the end opposite
from the armature./ When the coil becomes de-ener-
gized, the“ehange in flux through the slug results
in an electromotive force and associated current in
it. This‘eurrent produces a flux which aids the main
flux and delays the release of the armature when the
coil ds“energized, the operation of the relay is not
apptéciably'delayed because the armature is operated
by fluxy not linking the slug.

Operation Indicator

The operation indicator gives a visual indica-
tion of a carrier tripping operation for phase 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.

CHARACTERISTICS

The characteristics of the various elements of
the relays are as follows:

For Use With KR-Set 48V 125 250
Avg. Avg. Avg.
Ohms Ohms Ohms

CSP or CSG Coil 27 27 435
CSP & CSG Tapped Resistor 200 200 6000
Carrier Resistor 2000 3750 19000
RRT Operating Coil 1100 1100 1100
RRT Coil Resistor 1320 5000 11200
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
Squeleh Unit Adj. Resistor - 8500 15000
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For Use With TC-Set

CSP or CSG Coil 23 27 435
CSP & CSG Tapped Resistor 200 600 6000
Carrier Resistor 1000, 3750 -

RRT Operating Coil 1100 1100 1100
RRT Coil Resistor 1320 5000 11200
RRH Holding Coil 20 20 20
AL-Alarm Coil 4 4 4
Operation Indicator (1 amph) 0.1 0.1 0.1
Squelch Unit Coil 3300 3300 3300
Squelch Unit Adj. Resistor - 8500 15000

The pick=up and operating values of these units
are given under ““Adjustments and Maintenance’’.

The time characteristic of the overcurrent unit
is shewn in Fig. 4.

The pick-up value of the over-current unit can
be changed from the factory adjusted value of 0.5
amperes to any value up to 1 amp. by increasing
spring restraint.

SETTINGS

There are no settings to be made.

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a location free from dirt,
moisture, excessive vibration, and heat. Mount the
relay vertically by means of the four mounting holes
on the flange for semi-flush mounting or by means of
the rear mounting stud or studs for projection mount-
ing. Either a mounting stud or the mounting screws
may be utilized forgrounding therelay. The electrical
connections may be made directly to the terminals by
means of screws for steel panel mounting or to the
terminal studs furnished with the relay for thick
panel mounting. The terminal studs may be easily
removed or inserted by 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 of
the external connections of these relays.
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ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct opera-
tion of this relay have been made at the factory,
Upon receipt of the relay, no customer adjustments,
other than those covered under ‘‘SETTINGS’’, should
be required.

Acceptance Check

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

Overcurrent Unit

Pass 0.5 amperes of alternated current through
relay terminals the contact should pick-up within
.475 and .525 amp.

Directional Auxiliary Units (CSP and CSG).

Each contactor switch has a section of a tapped
resistor in series with it, and will pick up positively
when rated control voltage is applied across the coil
and its section of the resistor.

These units should operate at 24 volts for the
48-volt relay, 60 volts for the 125-volt relay, and
120 volts for 250-volt relay. These units have an
intermittent rating, and should not be energized for
more than a few seconds.

Operation Indicator (Ol)

With the polar unit contacts closed,fapply,. direct
current to the operation indicatoryrelay terminals.
The operation indicator should pick<uppand“drop the
indicator target between 1 amperg and, 1.2 amperes
d-c.

Squelch Unit (SQ)

Apply rated D.C{ voltage to relay terminals that
will energize the squeléh unit'and note contact opera-
tion.

Blocking Zener Diode

Applysrated D.C. voltage in series with 10,000
ohms resisters®@cross terminals 8 and 9 with posi-
tive on9, the;eurrent leakage flow should not exceed
.25 ma. ) Reverse polarity of the applied voltage;
the current flow should be equal to the applied
voltagedivided by the series resistance.

FOR RELAYS TO BE USED WITH
TC-TYPE CARRIER

Polar Unit (Receiver Relay)

Connect a jumper between the middle and”left
hand contact connection of the CSG @r'CSP switch.
The CSG switch is located on the,left-hand pedestal
and CSP is located on the right-handypedéstal on the
relay (front view). Apply rated voltage across the
RRT coil and the RRT coil resistor, observing polar-
ity as shown in the internal sehematic. The armature
should move to the left4

To the holding coil (RRH) relay terminals, apply
direct current observingycorrect polarity. Increase
the current until the armature moves to the right.

The armatureyshould move to the right at approx-
imately £60pma.), Now reduce the current and the
armature, should“move to the left at approximately
40 ma.

Alarm “Unit (AL)

Connect direct current to the alarm unit relay
termiftals. Increase the current until the contacts
pick-up. The contacts should pick up at approximate-
ly 80 ma. Now reduce the current and the contacts
should open at 40 to 60 ma.

FOR RELAYS TO BE USED WITH
TYPE KR CARRIERS

Polar Unit (Receiver Relay)

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
and CSP is located on the right-hand pedestal on 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. The armature
should move to the left.

To the holding coil (RRH) relay terminals, apply
direct current observing correct polarity. Increase
the current until the armature moves to the right. The
armature should move to the right at approximately
6 ma. Now reduce the current and the armature
should move to the left at approximately 4 ma.

Alarm Unit (AL)

Connect direct current to the alarm unit relay

-k

v . -~
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terminals. Increase the current until the contacts
pick up. The contacts should pick up at approxi-
mately 8 ma. Now reduce the current and the con-
tacts should open at 4 to 6 ma.

ROUTINE MAINTENANCE

All relays should be inspected periodically and
the operation should be checked at least once every
year or at such other time intervals as may be dic-
tated by experience to be suitable to the particular
application.

All contacts should be periodically cleaned. A
contact burnisher S#182A836H01 is recommended for
this purpose. The use of abrasive material for
cleaning contacts is not recommended, because of
the danger of embedding small particles in the face
of the soft silver and thus impairing the contact.

CALIBRATION

Use the following procedure for calibrating the
relay if the relay has been taken apart for repairs ok
the adjustments have been disturbed. This procedure
should not be used unless it is apparent ghat, the
relay is not in proper working order. (Seg “‘Accept-
ance Check”).

Overcurrent Unit

The upper bearing screw should (be/screwed
down until there is approximately 1/64%" clearance
between it and the top of the shaft bearing. Securely
lock in position with the lock€nutiy, The lower bear-
ing position is fixed and ¢annotybe adjusted.

With the moving cofitact in“the normally closed
position, i.e., against the right side of the bridge,
screw in the statiomaryy contact until both contacts
just clese. Then|se¢rew in the stationary contact
approximately one-quarter turn farther to provide the
correct amount of follew.

The clamppholding the stationary contact housing
need not be loosened for the adjustment since the
clamp utilizes a spring-type action in holding the
stationary ‘€ontact in position.

Pass 0.5 amp. of a.c. through relay terminals.
The sensitivity adjustment is made by varying

the tension of the spiral spring attached to the mov-
ing element assembly. The spring is adjusted by

placing a screwdriver or similar tool inte, one of the
notches located on the periphery of the spring adjust-
er and rotating it. The spring adjuster_is located
on the underside of the bridge and is held in place
by a spring type clamp that does not have to be
loosened prior to making the necessary adjustments.

Adjust the springhuntilfthe! contact just open.
In a similar manner the piek-up value can be adjust-
ed for any value betwéenn5 — 1.0 amp.

Directional Auxiliary Units (CSP and CSG)

The two contactor switches, CSP and CSG, have
adjustable plunger travel. Adjust the stationary core
and the mOGwing core of 1/64’’ when the switch is
picked uph, This can be done by turning the relay
upsidetdowniand screwing up the core screw of the
switeéh untilfthe contacts just separate. Then back
off the“Gore screw approximately one turn and lock
inWplace. This prevents the moving core from strik-
ing, and sticking to the stationary core because of
residual magnetism. Adjust the contact clearance
for approximately 1/32’’ by means of the two small
nuts on either side of the Micarta disc.

Each contactor switch has a section of a tapped
resistor in series with it, and will pick up positively
when rated trip circuit voltage is applied across the
coil and its section of the resistor.

The units should operate at 24 volts for the 48-
volt relay, 60 volts for the 125-volt relay and 120
volts for 250-volt relay. These units have an inter-
mittent rating, and siould not be energized for more
than a few seconds.

Squelch Unit

Check operation with timer. Adjust series
resistor to measure approximately 5000 ohms for
125 v.d.c. relays and for 13000 ohms for 250 v.d.c.
relay. With armature closed adjust the residual air
gap to be .002’’ — .003’’. Contact gap should meas-
ure from .020”’ to .035’’. Check for dropout time
between .140—.160 seconds. If necessary dropout
time can be adjusted by changing the residual air
gap. After final adjustment the.,gap should be at
least .002’’. The pick up time should be below
16 milliseconds at —20% rated D.C. voltage. If
necessary readjust series resistor.

Operation Indicator

The operation indicator should pick up and drop
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the indicator target when the current is between 1 and
1.2 amperes d-c.

Make sure that the target drops freely when the
unit operates.

ZENER DIODE TEST

Forward Characteristics

Pass 200 milliamperes of d.c. current through
terminals 8 and 9 with positive on terminal 8.
Measure voltage drop across terminals 8 and 9. The
voltage drop should not exceed 3.5 volts.

Reverse Characteristics — Breakdown Voltage

The breakdown voltage is determined by in-
creasing voltage across terminals 8 and 9 with
positive on 9. Place 10,000 ohm resistor in series
with amp. meter. Increase voltage until current
reads .25 milliamperes. Measure d.c. voltage
across terminals 8 and 9. The voltage should be
between 160 and 240 volts for 48 and 125 v.d.c.

rated relays; and 320 to 480 volts for 250 v.d.c.

rated relays. Do not exceed 3.0 ma. current in
the circuit. T

FOR RELAY TO BE USED WITH
TC-TYPE CARRIER

Polar Receiver Unit

Back off contact screws so that they do not
make contact. Screw magnetic shuntsyinta)the all-
out position (5 or 6 screw threads shewing.) The
armature should remain against whichever side it is
pushed with this adjustment.

Adjust the stationary contacts foria contact gap
of approximately .020’’. This perthaps can best be
done by inserting a .010’’ steel thickness gage be-
tween the large rivet head omn, the moving armature
and the right handdpole faee (a .010’’ travel of
the rivet head iS egual Ao .020’’ travel of the
moving contacts). Using af indicating light in each
contact circuit, adjust the'upper and lower stationary
contacts to touch the moving contact at the same
time. With the feeler gauge removed the contact
gap is .020’"jand the moving contacts close simult-
aneously.

Connect a jumper between the middle and left
handi centact connection of the CSG or CSP switch.
TheyCSG switch is located on the left-hand pedestal

and CSP is located on the right hand pedestal of the
relay (front view). Apply rated voltage acrossfthe
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, appl§ 100 to 200
milliamperes d.c. current observing Correct polarity.
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 screws all the way in, and then
back out the left hand _shuntysérew approximately 6
turns. Back out the right hand shunt screw approxi-
mately 9 turns.

Re-energize the operating coilwith rated voltage
and the holding“epil “‘with 40 milliamperes d.c. Adjust
the righte.bhandy shunt screw until the armature
moves to the Ieft) If the armature moves to the left,
at a value ofgpholding coil current greater than 40
milliamperesy”the right hand shunt screw should be
turned“out to lower this value to the correct 40 milli-
ampere, point.

Increase the holding coil cutrent to 60 milli-
amperes and adjust the left hand shunt screw until
the armature resets, or moves to the right. If the
armature resets at a value of current less than 60
milliamperes, the left hand shunt screw should be
turned out. This will increase the reset value of the
armature and provide for the correct 60 milliampere
reset value.

Minor adjustments of both shunt screw must be
made several times until the desired operating points
are obtai ed, since the adjustments of one shunt
screw affect the adjustment on the other shunt screw.

Polar Alarm Unit

The contacts should close with 80 milliamperes
d-c + 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 part 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 approximately seven

i,

&*""‘Vm
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turns. Apply 80 milliamperes d.c. to the coil observ-
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 milliamperes, screw
the left hand shunt out until the armature moves to
the right at 80 milliamperes. 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
make 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. This will in turn cause a change in the pickup
current, making necessary several slight readjust-
ments of both shunt screws to obtain the desired
calibration. The armature as finally calibrated
should pickup and dropout with a snappy action.

FOR RELAYS TO BE USED WITH
KR-TYPE CARRIER

Polar Receiver Unit

Calibrate as outlined above except applypl5 ma.
d-c current for polarity check. The fpickup value
should be 4 milliamperes d.c. (armatur€ moves to
left) instead of 40 ma. The resetcalibration (arma-
tures moves to the right) shotild beydone at 6 milli-
amperes instead of 60 ma.

_Alarm Unit

Calibrate as outlined above. Except check
pick-up at 8 milliamperes +5% instead™of 80 ma.
Dropout should be between 4 and 6 ma. instead of
40 and 60 ma.

RENEWALL PARTS

Repair work can be dome most satisfactorily at
the factory. Howevef, interchangeable parts can be
furnished to the customers who are equipped for
doing repair work. When"ordering parts, always give
the complete nameplate“data.

ENERGY REQUIREMENTS

Current/Burden at 60 Cycles.

CURRENT VOLT- R
AMPERES AMPERES ANGLE
0.5 2.2 330 t
5 43 700 1
20 i 394 490 11
40 1240 39.20 11
60 2760 32.5° t 1

t Current lagging voltage
t t+ Current leading voltage

Rating of Overcurrent Unit

Continuous rating 5 amperes. One second

rating 100 amps.
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INSTALLATION

Westinghouse 1.L. 41-923.4D
OPERATION e MAINTENANCE

INSTRUCTIONS

TYPE KA-4 CARRIER AUXILIARY RELAY

CAUTION Before putting relays into service, remove
all blocking which may have been inserted for the
purpose of securing the parts during shipment, make
sure that all moving parts operate freely, inspect the
contacts to see that they are clean and close proper-
ly, and operate the relay to check the settings and
electrical connections.

APPLICATION

The type 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 permit
instantaneous simultaneous tripping for internal
faults. The relay is arranged to respond todindica-
tions of fault power and direction provided by/the
phase and ground relays, thereby controlling the
transmission of the carrier signals.

CONSTRUCTION AND OPERATION

The Type KA-4 relay consists ofSdirectional
auxiliary units, receiver and dlarmggufnits, phase
fault carrier operation indicater and%earrier squelch
relay. In addition, the type?KAs=4 relay contains a
high speed overcurrent unit “@sed to start carrier
transmission for ground faults.q The construction and
operation of the relay units/are described below.
Complete details of the operation of this relay in the
distance carriefyrelaying/ scheme is described in
I.L. 41-911.

OvercurrentiUnit__

The overcurrent unit is a product induction cyl-
inder type unit. The time phase relationship of the
two air gap fluxes necessary for the development of
torqueyis achieved by means ofa capacitor connected
in'series with one pair of pole windings.

Mechanically, the overcurrent unit is composed
ofthreebasic components: a die-cast aluminum frame
and electromagnet, a moving element assembly, and
a molded bridge.

SUPERSEDES I.L. 41-923.4C

*Denotes changes from superseded issue.

The frame serves as the mounting structure for
the magnetic core. The magnetic core which houses
the lower pin bearing s secured to the frame by a
spring and smap Ting. The bearing can be replaced,
if necessary, without having to remove the magnetic
core from the frame.

The electromagnet has two pairs of coils. The
coils of eaeh pair are mounted diametrically opposite
one anoether. In addition, there are two locating pins.
Thelecating pins are used to accurately position the
lower pin bearing, which is mounted on the frame,
with respect to the upper pin bearing, which is
threaded into the bridge. The electromagnetis
permanently secured to the frame and cannot be
separated from the frame.

The moving element assembly consists of a
spiral spring, contact carrying member, and an

aluminum cylinder assembled to a molded hub which
holds the shaft. The shaft has removable top and
bottom jewel 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 secured to the electromagnet and
frame by two mounting screws. In addition to holding
the upper pin bearing, the bridge is used for mounting
the adjustable stationary contact housing. The
stationary contact housing is held in position 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 is also held in place by a spring type clamp.

With the contacts closed, the electrical connec-
tion is made 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 posi-
tive potential to be applied to the carrier transmitter.

EFFECTIVE OCTOBER 1967
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RELAY-TYPE XA-4 CARRIER AUXILIARY FOR KR CARRIER
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Fig. 2 Internal Schematic of the Type KA-4 Relay for KR

carrier set.

A transformer and current limitingyreactor is
used in conjunction with the overcurrent umit. “The
transformer and reactor are of the saturating9type
and limit energy to the overcurrent unit @and reduce
the burden on the operating CT. (Fhis transformer
supplies one set of coils on the electromagnet with
voltage shifted by approximatly 90 *®ffom the resi-
dual current supplied directly to “another set of
coils.

Directional Auxiliary Units

These are two golenoid-type contactor switches
designated as €SP landCSG. The plunger of the
centactor switch™§has™a circular conducting disc
mounted onfits lower“end and as the plunger travels
upward, thepdiSc bridges three silver stationary con-
tacts. The CSPyswitch 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
contaets of the two switches are connected in paral-
lel,asashown in the internal schematic. The operation
ofgeither of these switches connects the carrier
control circuit to negative to stop carrier, and ener-
gizes the RRT operating coil of the receiver relay
unit.

Fig. 3 Internal Schematic of the Type KA-4 Relay for TC

carrier set.

Receiver Unit

The polarized relay consists of an armature and
contacts mounted on a leaf spring supported sym-
metrically within a magnet frame. The armature rides
in the front air gap of the frame with the contacts
projecting outside. The poles of a permanent magnet
clamp directly to each side of the frame. Two ad-
justable shunts are located across the rear air gaps.
These change the reluctance of the magnetic 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 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 adjustment.

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 phase and ground trip circuit respectively.
These contacts are operated by two concentric coils,
RRT and RRH, which are placed around the armature
and within the magnetic frame. RRT is the operating
coil and receives its energy 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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Fig. 4 Typical Time Characteristics of carrier start overs
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 cafrier
transmitted either from the local transmitter or the
one at the end of the line section. These two
coils are connected to oppose each ether with the
operating coil, RRT operating to close the, RRP"and
RRG contacts and trip; and the holding coil,"RRH to
hold the RRP and RRG contacts opefi andyblock trip-
ping. The restraining torque of the, RRHco0il is suf-
ficient to overcome the operating torgie of the RRT
coil. Consequently, RRP and RRG contacts cannot
close as long as RRH is fnergized.

Alarm_Unit

The alarm element is similar in construction to
the receiver element exeept that it is energized by a
single coil and operates a single set of contacts.
The coilis energized by the received carrier to close
the contacts, and give an alarm. This element has a
higher~pick-up) than that of the receiver element in
order to obta@in)a direct check 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,

Squelch Unit

The function of the squelch unit is to hold off
the carrier for a period of 150 milliseconds after
the Breaker ‘‘a’’ contact opens. This is to insure
that all other terminals of the line dre tsipped before
allowing carrier to be transmittédforsany functions.

The squelch unit is a telephone type unit of
slow release type.

In these relays, anyelectromagnet attracts a
right angle iron bracketywhich in turn operates one
normally open contact. The slow release is ob-
tained by a coppémslugplocated at the end opposite
from the armature./ When the coil becomes de-ener-
gized, the “change \im flux through the slug results
in an electromotive force and associated current in
it. This,cumrent produces a flux which aids the main
flux and delays the release of the armature when the
coil ds “energized, the operation of the relay is not
appreciably delayed because the armature is operated
byWfluxpnot linking the slug.

Operation Indicator

The operation indicator gives a visual indica-
tion of a carrier tripping operation for phase 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.

CHARACTERISTICS

The characteristics of the various elements of
the relays are as follows:

For Use With KR-Set 48V 125 250
Avg. Avg. Avg.
Ohms Ohms Ohms

CSP or CSG Coil 27 27 435
CSP & CSG Tapped Resistor 200 200 6000
Carrier Resistor 2000 3750 19000
RRT Operating Coil 1100 1100 1100
RRT Coil Resistor 1320 5000 11200
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
Squeleh Unit Adj. Resistor - 8500 15000

P,
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Fig. 5 Polar Unit Permanent Magnet Flux Paths.

For Use With TC-Set

CSP or CSG Coil 27 27 435
CSP & CSG Tapped Resistor 200 600 6000
Carrier Resistor 1000, 3750 -

RRT Operating Coil 1100 1100 1100
RRT Coil Resistor 1320 5000 11200
RRH Holding Coil 20 20 20
AL-Alarm Coil 4 4 4
Operation Indicator (Lamp.) 0.1 0.1 0.1
Squelch Unit,Coil 3300 3300 3300
Squelch Unit Adj. Resistor -~ 8500 15000

The pick=upand 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 adjusted value of 0.5
amperes to any value up to 1 amp. by increasing
spring restraint.

SETTINGS

There are no settings to be made.

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a location free from dirt,
moisture, excessive vibration, and heat. Mount the
relay vertically by means of the four mounting holes
on the flange for semi-flush mounting or by means of
the rear mounting stud or studs for projection mount-
ing. Either a mounting stud or the mounting screws
may beutilized for grounding therelay. The electrical
connections may be made directly to the terminals by
means of screws for steel panel mounting or to the
terminal studs furnished with the relay for thick
panel mounting. The terminal studs may be easily
removed or inserted by 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 of
the external connections of these relays.
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ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct opera-
tion of this relay have been made at the factory,
Upon receipt of the relay, no customer adjustments,
other than those covered under ‘‘SETTINGS’’, should
be required.

Acceptance Check

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

Overcurrent Unit

Pass 0.5 amperes of alternated current through
relay terminals the contact should pick-up within
.475 and .525 amp.

Directional Auxiliary Units (CSP and CSG).

Each contactor switch has a section of a tapped
resistor in series with it, and will pick up positively
when rated control voltage is applied across the coil
and its section of the resistor.

These units should operate at 24 volts for the
48-volt relay, 60 volts for the 125-volt relay, and
120 volts for 250-volt relay. These units have an
intermittent rating, and should not be energized for
more than a few seconds.

Operation Indicator (Ol)

With the polar unit contacts closed, @pplyadirect
current to the operation indicatorjhrelayyterminals.
The operation indicator should pick-tip%and,_drop the
indicator target between 1 amperefand 1.2 amperes
d-c.

Squelch Unit (SQ)

Apply rated D.C{ volt@ge to’relay terminals that
will energize the squeleh unit’and note contact opera-
tion.

Blocking Zener Diode

Apply gtated D.C. voltage in series with 10,000
ohms resistorsacross terminals 8 and 9 with posi-
tive on ‘9, thescurrent leakage flow should not exceed
.25 ma. WReverse polarity of the applied voltage;
the, current flow should be equal to the applied
voltage®divided by the series resistance.

FOR RELAYS TO BE USED WITH
TC-TYPE CARRIER

Polar Unit (Receiver Relay)

Connect a jumper between the middle and“left
hand contact connection of the CSG @ CSP switch.
The CSG switch is located on theéyleft=h@nd pedestal
and CSP is located on the right-hand‘pedestal on the
relay (front view). Apply rated voltage across the
RRT coil and the RRT coil resistor, abserving polar-
ity as shown in the internal sehematic. The armature
should move to the left:

To the holding coil (RRH) relay terminals, apply
direct current observingWeorrect polarity. Increase
the current until the armature moves to the right.

The armature“should move to the right at approx-
imately €60mma. \ Now reduce the current and the
armature ,should move to the left at approximately
40 ma.

Alarm Unit (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 ma. Now reduce the current and the contacts
should open at 40 to 60 ma.

FOR RELAYS TO BE USED WITH
TYPE KR CARRIERS

Polar Unit (Receiver Relay)

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
and CSP is located on the right-hand pedestal on 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. The armature
should move to the left.

To the holding coil (RRH) relay terminals, apply
direct current observing correct polarity. Increase
the current until the armature moves to the right. The
armature should move to the right at approximately
6 ma. Now reduce the current and the armature
should move to the left at approximately 4 ma.

Alarm Unit (AL)

Connect direct current to the alarm unit relay

Facas
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terminals. Increase the current until the contacts
pick up. The contacts should pick up at approxi-
mately 8 ma. Now reduce the current and the con-
tacts should open at 4 to 6 ma.

ROUTINE MAINTENANCE

All relays should be inspected periodically and
the operation should be checked at least once every
year or at such other time intervals as may be dic-
tated by experience to be suitable to the particular
application.

All contacts should be periodically cleaned. A
contact burnisher S#182A836H01 is recommended for
this purpose. The use of abrasive material for
cleaning contacts is not recommended, because of
the danger of embedding small particles in the face
of the soft silver and thus impairing the contact.

CALIBRATION

Use the following procedure for calibrating the
relay if the relay has been taken apart for repairs on
the adjustments have been disturbed. This procedure
should not be used unless it is apparentdthat, the
relay is not in proper working order. (Se€ ‘‘Agcept-
ance Check’’).

Overcurrent Unit

The upper bearing screw sheuld(belscrewed
down until there is approximately 1/64’’ clearance
between it and the top of the shaft bearing. Securely
lock in position with the lock nutdy, The lower bear-
ing position is fixed and @annotybe adjusted.

With the moving céntactyin the normally closed
position, i.e., against“the right side of the bridge,
screw in the statignary .contact until both contacts
just close. 4Fhen\screw in the stationary contact
approximately one-quarter turn farther to provide the
correct anpiount/of follow.

The clampyholding the stationary contact housing
need not be loosened for the adjustment since the
clamp utilizes a spring-type action in holding the
stationary “contact in position.

Pass 0.5 amp. of a.c. through relay terminals.
The sensitivity adjustment is made by varying

the tension of the spiral spring attached to the mov-
ing element assembly. The spring is adjusted by

placing a screwdriver or similar tool inte oneg0f the
notches located on the periphery of the spring adjust-
er and rotating it. The spring adjuster. s located
on the underside of the bridge and is held in place
by a spring type clamp that does not have to be
loosened prior to making the necessary adjustments.

Adjust the springhuntil”the contact just open.
In a similar manner the piek-up value can be adjust-
ed for any value between®5 — 1.0 amp.

Directional Auxiliary Units (CSP and CSG)

The two contactor switches, CSP and CSG, have
adjustable plunger travel. Adjust the stationary core
and the mowing core of 1/64’’ when the switch is
picked stpy, This can be done by turning the relay
upside=dewn| @nd screwing up the core screw of the
switeh ungil the contacts just separate. Then back
off the“@ore screw approximately one turn and lock
in"place. This prevents the moving core from strik-
ing, and sticking to the stationary core because of
residual magnetism. Adjust the contact clearance
for approximately 1/32’’ by means of the two small
nuts on either side of the Micarta disc.

Each contactor switch has a section of a tapped
resistor in series with it, and will pick up positively
when rated trip circuit voltage is applied across the
coil and its section of the resistor.

The units should operate at 24 volts for the 48-
volt relay, 60 volts for the 125-volt relay and 120
volts for 250-volt relay. These units have an inter-
mittent rating, and siould not be energized for more
than a few seconds.

Squelch Unit

Check operation with timer. Adjust series
resistor to measure approximately 5000 ohms for
125 v.d.c. relays and for 13000 ohms for 250 v.d.c.
relay. With armature closed adjust the residual air
gap to be .002’’ — .003’’. Contact gap should meas-
ure from .020”’ to .035’’. Check for dropout time
between .140—.160 seconds. If necessary dropout
time can be adjusted by changing the residual air
gap. After final adjustment the.gap should be at
least .002’’. The pick up time should be below
16 milliseconds at —20% rated D.C. voltage. If
necessary readjust series resistor.

Operation Indicator

The operation indicator should pick up and drop
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the indicator target when the current is between 1 and
1.2 amperes d-c.

Make sure that the target drops freely when the
unit operates.

ZENER DIODE TEST

Forward Characteristics

Pass 200 milliamperes of d.c. current through
terminals 8 and 9 with positive on terminal 8.
Measure voltage drop across terminals 8 and 9. The
voltage drop should not exceed 3.5 volts.

Reverse Characteristics — Breakdown Veltage

The breakdown voltage is determined by in-
creasing voltage across terminals 8 and 9 with
positive on 9. Place 10,000 ohm resistor in series
with amp. meter. Increase voltage until current
reads .25 milliamperes. Measure d.c. voltage
across terminals 8 and 9. The voltage should be
between 160 and 240 volts for 48 and 125 v.d.c.

rated relays; and 320 to 480 volts for 250 v.d.c.

rated relays.
the circuit.

Do not exceed 3.0 ma. current in

FOR RELAY TO BE USED WITH
TC-TYPE CARRIER

Polar Receiver Unit

Back off contact screws so that they do not
make contact. Screw magnetic shunts“into“the all-
out position (5 or 6 screw threads showing.) The
armature should remain against whichéver side it is
pushed with this adjustment.

Adjust the stationary contacts for ‘@ contact gap
of approximately .020°’. Thismperhaps can best be
done by inserting a .010’’ steel thickness gage be-
tween the large rivet  head, onythe moving armature
and the right handgpole, face (a .010’’ travel of
the rivet head i§, eqttal te .020’’ travel of the
moving contacts). Using an indicating light in each
contact circuit, adjust the“upper and lower stationary
contacts to touch the moving contact at the same
time. With the feeler gauge removed the contact
gap is .020’’ “and the moving contacts close simult-
aneously.

Connect a jumper between the middle and left
hand “eontaet connection of the CSG or CSP switch.
The"@SG, switch is located on the left-hand pedestal

and CSP is located on the right hand pedestal of the
relay (front view). Apply rated voltage acrossfthe
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 100 to 200
milliamperes d.c. current observing corfect/ polarity.
The armature should now move to theright. De-ener-
gize both coils and see that th€® ammature stays up
against the right hand side.

Run both shunt screws,all the way in, and then
back out the left hand shunt“serew approximately 6
turns. Back out the right hand shunt screw approxi-
mately 9 turns.

Re-energlize the operating coil with rated voltage
and the holding,Ccoil with 40 milliamperes d.c. Adjust
the rightmhandW\shunt screw until the armature
moves to theleft’” If the armature moves to the left,
at a value of“holding coil current greater than 40
milliamperesythe right hand shunt screw should be
turned out, to lower this value to the correct 40 milli-
amperejpoint.

Increase the holding coil cutrent to 60 milli-
amperes and adjust the left hand shunt screw until
the armature resets, or moves to the right. If the
armature resets at a value of current less than 60
milliamperes, the left hand shunt screw should be
turned out. This will increase the reset value of the
armature and provide for the correct 60 milliampere
reset value.

Minor adjustments of both shunt screw must be
made several times until the desired operating points
are obtai .ed, since the adjustments of one shunt
screw affect the adjustment on the other shunt screw.

Polar Alarm Unit

The contacts should close with 80 milliamperes
d-c + 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 part 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 approximately seven
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turns. Apply 80 milliamperes d.c. to the coil observ-
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 milliamperes, screw
the left hand shunt out until the armature moves to
the right at 80 milliamperes. Check the dropout point
by reducing the d.c. current. The armature should
move to the left between the limits of40 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
make 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. This will in turn cause a change in the pickup
current, making necessary several slight readjust-
ments of both shunt screws to obtain the desired
calibration. The armature as finally calibrated
should pickup and dropout with a snappy action.

FOR RELAYS TO BE USED WITH
KR-TYPE CARRIER

Polar Receiver Unit

Calibrate as outlined above except apply,.15'ma.
d-c current for polarity check. Thefpickup value
should be 4 milliamperes d.c. (armatufe moves to
left) instead of 40 ma. The resetfcalibration (arma-
tures moves to the right) should be,done at 6 milli-
amperes instead of 60 ma.

_Alarm Unit

Calibrate as outlined above. Except check
pick-up at 8 milliamperes +5% instead of 80 ma.
Dropout should be between 4 and 6 ma. instead of
40 and 60 ma.

RENEWAL _PARTS

Repair work can be dene most satisfactorily at
the factory. Howevger, interchangeable parts can be
furnished to the , customers who are equipped for
doing repair work. “‘When ordering parts, always give
the complete nameplate data.

ENERGY REQUIREMENTS

Current Burden ot 60 Cycles.

GQURRENT VOLT- P Aoy
AMPERES AMPERES ANGLE
0.5 2.2 33¢ t
5 43 700 t
20 394 49 1 1
40 1240 39.20 1 1
60 2760 32.50 tt

t Current lagging voltage
t ¥ Current leading voltage

Rating of Overcurrent Unit

Continuous rating 5 amperes. One second

rating 100 amps.
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INSTALLATION

Westinghouse 1.L. 41-923.4€
OPERATION e MAINTENANCE

INSTRUCTIONS

TYPE KA-4 CARRIER AUXILIARY RELAY

CAUTION Before putting relays into service, remove
all blocking which may have been inserted for the
purpose of securing the parts during shipment, make
sure that all moving parts operate freely, inspect the
contacts to see that they are clean and close proper-
ly, and operate the relay to check the settings and
electrical connections.

APPLICATION

The type 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 permit
instantaneous simultaneous tripping for internal
faults. The relay is arranged to respond to dndica-
tions of fault power and direction provided by Ahe
phase and ground relays, thereby controlling the
transmission of the carrier signals.

CONSTRUCTION AND OPERATION

The Type KA-4 relay consists of directional
auxiliary units, receiver and alarmy.units, phase
fault carrier operation indicator andycarrier squelch
relay. In addition, the typesKA=4 relay contains a
high speed overcurrent unit“ased“to start carrier
transmission for ground fafilts. ,The construction and
operation of the relay units /are described below.
Complete details of the operation of this relay in the
distance carrienrelaying jscheme is described in
I.L. 41-911.

Overcurrent Unit

The overcurrent unit is a product induction cyl-
inder type unit. The time phase relationship of the
two air gap fluxes necessary for the development of
torquesis achieved by means of a capacitor connected
in‘series with one pair of pole windings.

Mechanically, the overcurrent unit is composed
¥uofthreebasic components: a die-cast aluminum frame
and electromagnet, a moving element assembly, and

a molded bridge.

SUPERSEDES I.L. 41-923.4B

*Denotes changes from superseded issue.

The frame serves as the mounting structure for
the magnetic core. The magnetic core which houses
the lower pin beating is secured to the frame by a
spring and sn@p ting. The bearing can be replaced,
if necessary,iwithout having to remove the magnetic
core from@the frame.

The eleefromagnet has two pairs of coils. The
coils of eaeh pair are mounted diametrically opposite
one‘another. In addition, there are two locating pins.
Thellocating pins are used to accurately position the
ITower, pin bearing, which is mounted on the frame,
with respect to the upper pin bearing, which is
threaded into the bridge. The electromagnetis
permanently secured to the frame and cannot be
separated from the frame.

The moving element assembly consists of a
spiral spring, contact carrying member, and an

aluminum cylinder assembled to a molded hub which
holds the shaft. The shaft has removable top and
bottom jewel 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 secured to the electromagnet and
frame by two mounting screws. In addition to holding
the upper pin bearing, the bridge is used for mounting
the adjustable stationary contact housing. The
stationary contact housing is held in position 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 is also held in place by a spring type clamp.

With the contacts closed, the electrical connec-
tion is made 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 posi-
tive potential to be applied to the carrier transmitter.

EFFECTIVE OCTOBER 1966
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' ROLAR UNIT
“SALARM RELAY
(AL)
CARRIER PHASE FAULT __
OPERATION INDICATOR (O) |
%———SQUELCH UNIT
CARRIER START
CONTACT (los)
\CARRIER START
4»  OVERCURRENT UNIT (los)
POLAR UNIT
RECEIVER RELAY.
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SWITCH I~CSP AUXILIARY
SWITCH
sy,

Fig. 1 Type KA-4 Relay Without Case. (Front View)
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RELAY-TYPE KA~4 CARRIER AUXILIARY FOR KR CARRIER
IN TYPE FT-32 CASE
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Fig. 2 Internal Schematic of the Type KA-4 Relay for KR

carrier set.

A transformer and current limitingyreaetor is
used in conjunction with the overcurrent unit. “The
transformer and reactor are of the saturatingdtype
and limit energy to the overcurrent unit @and reduce
the burden on the operating CT. 4This transformer
supplies one set of coils on the electromagnet with
voltage shifted by approximatly %90 *®ffom the resi-
dual current supplied directly to “another set of
coils.

Directional Auxiliary Units

These are two golenoid-type contactor switches
designated as4€SPlandCSG. The plunger of the
contactor switch“§has™a circular conducting disc
mounted onlits Jlower‘end and as the plunger travels
upward, thepdisc bridges three silver stationary con-
tacts. The CSRy,sWwitch 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 asashown inthe internal schematic. The operation
ofgeither of these switches connects the carrier
control circuit to negative to stop carrier, and ener-
gizes the RRT operating coil of the receiver relay
unit.

% Fig. 3 Internal Schematic of the Type KA-4 Relay for TC

carrier set.

Receiver Unit

The polarized relay consists of an armature and
contacts mounted on a leaf spring supported sym-
metrically within a magnet frame. The armature rides
in the front air gap of the frame with the contacts
projecting outside. The poles of a permanent magnet
clamp directly to each side of the frame. Two ad-
justable shunts are located across the rear air gaps.
These change the reluctance of the magnetic 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 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 adjustment.

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 phase and ground trip circuit respectively.
These contacts are operated by two concentric coils,
RRT and RRH, which are placed around the armature
and within the magnetic frame. RRT is the operating
coil and receives its energy 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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Fig. 4 Typical Time Characteristics of 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 carfier
transmitted either from the local transmitter orn the
one at the end of the line section. Theése two
coils are connected to oppose each qther{with the
operating coil, RRT operating to close the, RRPfand
RRG contacts and trip; and the holding'coil,"RRH to
hold the RRP and RRG contacts open andyblock trip-
ping. The restraining torque of the, RRH eoil is suf-
ficient to overcome the operating torqae of the RRT
coil. Consequently, RRP and RRG contacts cannot
close as long as RRH is gnergized.

Alarm Unit

The alarm elément'is similar in construction to
the receiver element eXeept that it is energized by a
single coil and operates a single set of contacts.
The coilis energized by the received carrier to close
the contacts,and give an alarm. This element has a
higher-pick-up) than that of the receiver element in
order to obta@im)a direct check 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,

Squelch Unit

The function of the squelch unit is to hold off
the carrier for a period of 150 milliseconds after
the Breaker ‘‘a’’ contact opens. This is to insure
that all other terminals of the line afe tripped before
allowing carrier to be transmitte@ foriany functions.

The squelch unit is a telephone’ type unit of
slow release type.

In these relays, amy.electromagnet attracts a
right angle iron brack@tywhieh in turn operates one
normally open contact. The slow release is ob-
tained by a coppemslugyplocated at the end opposite
from the armature. / When the coil becomes de-ener-
gized, the ‘change \.in/ flux through the slug results
in an electromotive force and associated current in
it. This cunsent.produces a flux which aids the main
flux and delays the release of the armature when the
coil 4s “emergized, the operation of the relay is not
appfeciably delayed because the armature is operated
byWfluxynot linking the slug.

Operation Indicator

The operation indicator gives a visual indica-
tion of a carrier tripping operation for phase 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.

CHARACTERISTICS

The characteristics of the various elements of
the relays are as follows:

For Use With KR-Set 48V 125 250
Avg. Avg. Avg.
Ohms Ohms Ohms

CSP or CSG Coil 27 27 435
CSP & CSG Tapped Resistor 200 200 6000
Carrier Resistor 2000 3750 19000
RRT Operating Coil 1100 1100 1100
RRT Coil Resistor 1320 5000 11200
RRH Holding Coil 1700 1700 1700
AL Alarm Coil 500 500 500
Operation Indicator (1amp.) 0.1 0.1 0.1
Squelch Unit Coil 3300 3300 3300
Squeleh Unit Adj. Resistor - 8500 15000



TYPE KA-4 CARRIER AUXILIARY RELAY

I.L. 41-923.4C

—_ C__
f - PERMANENT
| e [ g MAGNET
N
f — ARMATURE
s —
N LS

MOYING CONTACT

BALANCED AlR uAPS

POLAR UNIT PERMANENT MAGNET FLUX PATHS

SHUNT
’

/
L

D'_"TE:L*VW o
|

e ADDITIONAL
J’ FLUX PATH

UNBALANCED AIR GAPS

183A062
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For Use With TC-Set

CSP or CSG Coil 27 27 435
CSP & CSG Tapped Resistor 200 600 6000
Carrier Resistor 1000, 3750 -

RRT Operating Coil 1100 © 1100 1100
RRT Coil Resistor 1320 5000 11200
RRH Holding Coil 20 20 20
AL-Alarm Coil 4 4 4
Operation Indicator (1 ampg) 0.1 0.1 0.1
Squelch Unit Coil 3300 3300 3300
Squelch Unit Adj. Resistor - 8500 15000

The pick-up and operating values of these units
are given under ““Adjustments and Maintenance’’.

The time characteristic of the overcurrent unit
is shewn in Fig. 4.

The pick-up value of the over-current unit can
be changed from the factory adjusted value of 0.5
amperes to any value up to 1 amp. by increasing
spring restraint.

SETTINGS

There are no settings to be made.

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a location free from dirt,
moisture, excessive vibration, and heat. Mount the
relay vertically by means of the four mounting holes
on the flange for semi-flush mounting or by means of
the rear mounting stud or studs for projection mount-
ing. Either a mounting stud or the mounting screws
may be utilized forgrounding therelay. The electrical
connections may be made directly to the terminals by
means of screws for steel panel mounting or to the
terminal studs furnished with the relay for thick
panel mounting. The terminal studs may be easily
removed or inserted by 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 of
the external connections of these relays.
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ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct opera-
tion of this relay have been made at the factory,
Upon receipt of the relay, no customer adjustments,
other than those covered under ‘‘SETTINGS’’, should
be required.

Acceptance Check

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

Overcurrent Unit

Pass 0.5 amperes of alternated current through
relay terminals the contact should pick-up within
.475 and .525 amp.

Directional Auxiliary Units (CSP and CSG).

Each contactor switch has a section of a tapped
resistor in series with it, and will pick up positively
when rated control voltage is applied across the coil
and its section of the resistor.

These units should operate at 24 volts for the
48-volt relay, 60 volts for the 125-volt relay, and
120 volts for 250-volt relay. These units have @n
intermittent rating, and should not be energized for
more than a few seconds.

Operation Indicator (OIl)

With the polar unit contacts closed,@pply. direct
current to the operation indicatory relay terminals.
The operation indicator should pick-uppandidrop the
indicator target between 1 amperefand 192 amperes
d-c.

Squelch Unit (SQ)

Apply rated D.C{ voltage 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 10,000
ohms resistorssacross terminals 8 and 9 with posi-
tive ong9,the current leakage flow should not exceed
.25 ma. O Reverse polarity of the applied voltage;
the currént flow should be equal to the applied
voltage divided by the series resistance.

FOR RELAYS TO BE USED WITH
TC-TYPE CARRIER

Polar Unit (Receiver Relay)

Connect a jumper between the middle andpleft
hand contact connection of the CSG @mCSP switch.
The CSG switch is located on the left-h@nd pedestal
and CSP is located on the right-hand,pedestal on the
relay (front view). Apply rated*veltage across the
RRT coil and the RRT coil resistor, observing polar-
ity as shown in the internal Sehematic. The armature
should move to the lefts

To the holding coil (RRH) relay terminals, apply
direct current observingycorrect polarity. Increase
the current until the armature moves to the right.

The armature,should move to the right at approx-
imately 460, mal, Now reduce the current and the
armature ‘should®move to the left at approximately
40 ma.

Alarm “Unit (AL)

Connect direct current to the alarm unit relay
termimals. Increase the current until the contacts
pick-up. The contacts should pick up at approximate-
ly 80 ma. Now reduce the current and the contacts
should open at 40 to 60 ma.

FOR RELAYS TO BE USED WITH
TYPE KR CARRIERS

Polar Unit (Receiver Relay)

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
and CSP is located on the right-hand pedestal on 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. The armature
should move to the left.

To the holding coil (RRH) relay terminals, apply
direct current observing correct polarity. Increase
the current until the armature moves to the right. The
armature should move to the right at approximately
6 ma. Now reduce the current and the armature
should move to the left at approximately 4 ma.

Alarm Unit (AL)

Connect direct current to the alarm unit relay

PN

e,
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terminals. Increase the current until the contacts
pick up. The contacts should pick up at approxi-
mately 8 ma. Now reduce the current and the con-
tacts should open at 4 to 6 ma.

ROUTINE MAINTENANCE

All relays should be inspected periodically and
the operation should be checked at least once every
year or at such other time intervals as may be dic-
tated by experience to be suitable to the particular
application.

All contacts should be periodically cleaned. A
contact burnisher S#182A836H01 is recommended for
this purpose. The use of abrasive material for
cleaning contacts is not recommended, because of
the danger of embedding small particles in the face
of the soft silver and thus impairing the contact.

CALIBRATION

Use the following procedure for calibrating the
relay if the relay has been taken apart for repairs or
the adjustments have been disturbed. This procedufe
should not be used unless it is apparent that the
relay is not in proper working order. (Seed*“Accept-
ance Check’’).

Overcurrent Unit

The upper bearing screw shoul@® pe Jscrewed
down until there is approximatelyf1/64"*¥¢clearance
between it and the top of the shaft'bearing. Securely
lock in position with the lockgnuts, The lower bear-
ing position is fixed and cann@t, be adjusted.

With the moving contact imythe normally closed
position, i.e., against {the right side of the bridge,
screw in the stationary ceentact until both contacts
just clese. Then[ screw)in the stationary contact
approximately one-quarter turn farther to provide the
correct amoant of foblow.

The clamp holding the stationary contact housing
need not be lodsened for the adjustment since the
clamp utilizes a spring-type action in holding the
stationary gontact in position.

Pass 0.5 amp. of a.c. through relay terminals.
The sensitivity adjustment is made by varying

the tension of the spiral spring attached to the mov-
ing element assembly. The spring is adjusted by

placing a screwdriver or similar tool into ‘one of the
notches located on the periphery of thel 'spring adjust-
er and rotating it. The spring adjuster is located
on the underside of the bridge and is held in place
by a spring type clamp that does not have to be
loosened prior to making the necessafy adjustments.

Adjust the spring,untilgthe contact just open.
In a similar manner the pick-upsfvalue can be adjust-
ed for any value betweén,.5"=1.0 amp.

Directional Auxiligry Units (CSP and CSG)

The two contactorswitches, CSP and CSG, have
adjustable plungertravel. Adjust the stationary core
and the meving €ere of 1/64’’ when the switch is
picked up.. This can be done by turning the relay
upsidesdowndand screwing up the core screw of the
switeh until/the contacts just separate. Then back
off ‘thefcore screw approximately one turn and lock
in,place.  This prevents the moving core from strik-
ing and sticking to the stationary core because of
residual magnetism. Adjust the contact clearance
for approximately 1/32’’ by means of the two small
nuts on either side of the Micarta disc.

Each contactor switch has a section of a tapped
resistor in series with it, and will pick up positively
when rated trip circuit voltage is applied across the
coil and its section of the resistor.

The units should operate at 24 volts for the 48-
volt relay, 60 volts for the 125-volt relay and 120
volts for 250-volt relay. These units have an inter-
mittent rating, and should not be energized for more
than a few seconds.

Squelch Unit

Check operation with timer. Adjust series
resistor to measure approximately 5000 ohms for
125 v.d.c. relays and for 13000 ohms for 250 v.d.c.
relay. With armature closed adjust the residual air
gap to be .002’’ — .003’’. Contact gap should meas-
ure from .020’ to .035’’. Check for dropout time
between .140—.160 seconds. If necessary dropout
time can be adjusted by changing the residual air
gap. After final adjustment the.gap should be at
least .002’". The pick up time should be below
16 milliseconds at —20% rated D.C. voltage. If
necessary readjust series resistor.

Operation Indicator

The operation indicator should pick up and drop
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the indicator target when the current is between 1 and
1.2 amperes d-c.

Make sure that the target drops freely when the
unit operates.

ZENER DIODE TEST

Forward Characteristics

Pass 200 milliamperes of d.c. current through
terminals 8 and 9 with positive on terminal 8.
Measure voltage drop across terminals 8 and 9. The
voltage drop should not exceed 3.5 volts.

Reverse Characteristics — Breakdown Voltage

The breakdown voltage is determined by in-
creasing voltage across terminals 8 and 9 with
positive on 9. Place 10,000 ohm resistor in series
with amp. meter. Increase voltage until current
reads .25 milliamperes. Measure d.c. voltage
across terminals 8 and 9. The voltage should be
between 160 and 240 volts for 48 and 125 v.d.c.

rated relays; and 320 to 480 volts for 250 v.d.c.

Do not exceed 3.0 ma. current in

rated relays.
the circuit.

FOR RELAY TO BE USED WITH
TC-TYPE CARRIER

Polar Receiver Unit

Back off contact screws so that they#@o not
make contact. Screw magnetic shuntsyinto\the all-
out position (5 or 6 screw threads showing.yw»The
armature should remain against whichever side it is
pushed with this adjustment.

Adjust the stationary contacts for¢a contact gap
of approximately .020°’. This perhaps can best be
done by inserting a .010"’ steel thickness gage be-
tween the large rivet Head ‘on the moving armature
and the right hand #pole face (a .010"’ travel of
the rivet head is eq@al to .020’’ travel of the
moving contacts). Using anfindicating light in each
contact circuit, adjust thefupper and lower stationary
contacts to touch the moving contact at the same
time. With the feeler gauge removed the contact
gap is .020’*)and the moving contacts close simult-
aneously.

Connect“a jumper between the middle and left
hand eentact connection of the CSG or CSP switch.
The,CSG switch is located on the left-hand pedestal

and CSP is located on the right hand pedestal of the
relay (front view). Apply rated voltage acrossgthe
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, applyw 100 to 200
milliamperes d.c. current observing Correct)polarity.
The armature should now move to“the right. De-ener-
gize both coils and see that themarmature stays up
against the right hand side.

Run both shunt screws all“the way in, and then
back out the left hand shunt,screw approximately 6
turns. Back out the right“hand shunt screw approxi-
mately 9 turns.

Re-energize the operating coil with rated voltage
and the holding“eoil“with 40 milliamperes d.c. Adjust
the right, hand, shunt screw until the armature
moves to“the Teft) If the armature moves to the left,
at a value of,holding coil current greater than 40
milliamperes,gthe right hand shunt screw should be
turned“out to lower this value to the correct 40 milli-
ampere, point.

Increase the holding coil cutrent to 60 milli-
amperes and adjust the left hand shunt screw until
the armature resets, or moves to the right. If the
armature resets at a value of current less than 60
milliamperes, the left hand shunt screw should be
turned out. This will increase the reset value of the
armature and provide for the correct 60 milliampere
reset value.

Minor adjustments of both shunt screw must be
made several times until the desired operating points
are obtained, since the adjustments of one shunt
screw affect the adjustment on the other shunt screw.

Polar Alarm Unit

The contacts should close with 80 milliamperes
d-c + 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 part 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 approximately seven

e
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turns. Apply 80 milliamperes d.c. to the coil observ-
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 milliamperes, screw
the left hand shunt out until the armature moves to
the right at 80 milliamperes. Check the dropout point
by reducing the d.c. current. The armature should
move to the left between the limits of40 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
make 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. This will in turn cause a change in the pickup
current, making necessary several slight readjust-
ments of both shunt screws to obtain the desired
calibration. The armature as finally calibrated
should pickup and dropout with a snappy action.

FOR RELAYS TO BE USED WITH
KR-TYPE CARRIER

Polar Receiver Unit

Calibrate as outlined above except apply“5 ma.
d-c current for polarity check. The pickup,value
should be 4 milliamperes d.c. (armature moves to
left) instead of 40 ma. The reset ¢alibration (arma-
tures moves to the right) should ,be“done at 6 milli-
amperes instead of 60 ma.

_Alarm Unit

Calibrate as outlined above. Except check
pick-up at 8 milliamperes +5% instead of 80 ma.
Dropout should be between 4 and 6 ma. instead of
40 and 60 ma.

RENEWAL(PARTS

Repair work can be,done most satisfactorily at
the factory. However, interchangeable parts can be
furnished to the customers who are equipped for
doing repair work. When ordering parts, always give
the complete nameplate data.

ENERGY, REQUIREMENTS

Current (Burden, at 60 Cycles.

CURRENT VOLT- ALY
AMPERES AMPERES ANGLE
0.5 2.2 330 1
5 43 700
20 394 490 t 1
40 1240 39.20 11
60 2760 32.5° t1

t Current lagging voltage
t t Current leading voltage

Rating of Overcurrent Unit

Continuous rating 5 amperes. One second

rating 100 amps.
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INSTALLATION

Westinghouse 1.L. 41.923.48
OPERATION e MAINTENANCE

INSTRUCTION®S

TYPE KA-4 CARRIER AUXILIARY RELAY

CAUTION Before putting relays into service, remove
all blocking which may have been inserted for the
purpose of securing the parts during shipment, make
sure that all moving parts operate freely, inspect the
contacts to see that they are clean and close proper-
ly, and operate the relay to check the settings and
electrical connections.

APPLICATION

The type 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 permit
instantaneous simultaneous tripping for internal
faults. The relay is arranged to respond togindica-
tions of fault power and direction provided by /the
phase and ground relays, thereby controlling the
transmission of the carrier signals.

CONSTRUCTION AND OPERATION

The Type KA-4 relay consists ofédirectional
auxiliary units, receiver and" alarmy units, phase
fault carrier operation indicator andycarrier squelch
relay. In addition, the type)KA=4 relay contains a
high speed overcurrent unit“used“to start carrier
transmission for ground faults., The construction and
operation of the relay ‘units jare described below.
Complete details of tfie“operation of this relay in the
distance carrier relaying) scheme is described in
I.LL. 41-911.

OvercurrentyUnit

The overcurtent unit is a product induction cyl-
inder type unit. The time phase relationship of the
two air gap fluxes necessary for the development of
torque is achieved by means of a capacitor connected
indseries with one pair of pole windings.

Mechanically, the overcurrent unit is composed
of three basic components: a die-cast alumium frame
and electromagnet, a moving element assembly, and
a molded bridge.

SUPERSEDES I.L. 41-923.4B

*Denotes changes from superseded issve.

The frame serves as_the mounting structure for
the magnetic core. Theymagnetic core which houses
the lower pin bearing 4s secured to the frame by a
spring and sn@ap Ting. The bearing can be replaced,
if necessary,“without having to remove the magnetic
core from" the frame.

The eleetromagnet has two pairs of coils. The
coils of eaeh pair are mounted diametrically opposite
one anether. In addition, there are two locating pins.
Thedecating pins are used to accurately position the
lower, pin bearing, which is mounted on the frame,
with respect to the upper pin bearing, which is
threaded into the bridge. The electromagnet is
permanently secured to the frame and cannot be
separated 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 jewel 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 magnetic core.

The bridge is secured to the electromagnet and
frame by two mounting screws. In addition to holding
the upper pin bearing, the bridge is used for mounting
the adjustable stationary contact housing. The
stationary contact housing is held in position 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 is also held in place by a spring type clamp.

With the contacts closed, the electrical connec-
tion is made 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 posi-
tive potential to be applied to the carrier transmitter.

EFFECTIVE NOVEMBER 1965
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RELAY-TYPE KA-4 CARRIER AUXILIARY FOR KR CARRIER
IN TYPE FT-32 CASE
INTERNAL SCHEMATIC
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Fig. 2 Internal Schematic of the Type KA-4 Relay for KR

carrier set.

A transformer and current limitinggreaeétor is
used in conjunction with the overcurrent unit. “The
transformer and reactor are of the saf@ratingWtype
and limit energy to the overcurrent unit and rfeduce
the burden on the operating CT. Ahis transformer
supplies one set of coils on the electromagnet with
voltage shifted by approximatly®90 ®“®ffom the resi-
dual current supplied directdy to “@another set of
coils.

Directional Auxiliary Units

These are two s6lenoid-type contactor switches
designated as £SPlandCSG. The plunger of the
contactor switchhas™a circular conducting disc
mounted onfits lower‘end and as the plunger travels
upward, theydiSc briddges three silver stationary con-
tacts. The CSRy,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
contagts of the two switches are connected in paral-
lel, @syshown in the internal schematic. The operation
ofy,either of these switches connects the carrier
control circuit to negative to stop carrier, and ener-
gizes the RRT operating coil of the receiver relay
unit.

Fig. 3 Internal Schematic of the Type KA-4 Relay for TC

carrier set.

Receiver Unit

The polarized relay consists of an armature and
contacts mounted on a leaf spring supported sym-
metrically within a magnet frame. The armature rides
in the front air gap of the frame with the contacts
projecting outside. The poles of a permanent magnet
clamp directly to each side of the frame. Two ad-
justable shunts are located across the rear air gaps.
These change the reluctance of the magnetic 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 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 adjustment.

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 phase and ground trip circuit respectively.
These contacts are operated by two concentric coils,
RRT and RRH, which are placed around the armature
and within the magnetic frame. RRT is the operating
coil and receives its energy from the local battery
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TYPICAL TIME CURVE OF THE CARRIER-START OVERCURRENT UNIT
OF THE TYPE KA-4 RELAY

CONTACT -OPENING TIME IN MILLISECONDS

o . . . . . . . . . .
o 2 4 6 8 10 12 14 16 18 20
MULTIPLES OF PICKUP CURRENT

OF CARRIER-START OVERCURRENT UNIT

Fig. 4 Typical Time Characteristics of carrier start overs
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 casrier
transmitted either from the local transmitter aor the
one at the end of the line section. These two
coils are connected to oppose each @ther \with the
operating coil, RRT operating to close the, RRP"and
RRG contacts and trip; and the holding coil,%"RRH to
hold the RRP and RRG contacts opefi and,block trip-
ping. The restraining torque of the, RRH coil is suf-
ficient to overcome the operating torquie of the RRT
coil. Consequently, RRP and RRG contacts cannot
close as long as RRH is gnergized.

Alarm_Unit

The alarm element is similar in construction to
the receiver element exeept that it is energized by a
single coil and operates a single set of contacts.
The coilis energized by the received carrier to close
the contacts and give an alarm. This element has a
higher-pick-up, than that of the receiver element in
order to obta@imya direct check on the sensitivity of
the carrier transmitter-receiver. The failure of the
alarm Telay to pick-up when carrier is started in-
dicates®insufficient output from the transmitter re-
ceivers,

Squelch Unit

The function of the squelch unit is to hold off
the carrier for a period of 150 milliseconds after
the Breaker ‘‘a’’ contact opens. This is to“insure
that all other terminals of the line are tripped before
allowing carrier to be transmittéd,forsany functions.

The squelch unit is a télephone type unit of
slow release type.

In these relays, amyelectromagnet attracts a
right angle iron bracketywhich in turn operates one
normally open contact. “The slow release is ob-
tained by a coppemslugylocated at the end opposite
from the armature./ When the coil becomes de-ener-
gized, the “change.in flux through the slug results
in an electromotive force and associated current in
it. THis, current produces a flux which aids the main
flux and delays the release of the armature when the
coil ds“energized, the operation of the relay is not
appTeciably delayed because the armature is operated
bywfluxypnot linking the slug.

Operation Indicator

The operation indicator gives a visual indica-
tion of a carrier tripping operation for phase 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.

CHARACTERISTICS

The characteristics of the various elements of
the relays are as follows:

For Use With KR-Set 48V 125 250
Avg. Avg. Avg.
Ohms Ohms Ohms

CSP or CSG Coil 27 27 435
CSP & CSG Tapped Resistor 200 200 6000
Carrier Resistor 2000 3750 19000
RRT Operating Coil 1100 1100 1100
RRT Coil Resistor 1320 5000 11200
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
* Squeleh Unit Adj. Resistor - 8500 15000
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For Use With TC-Set

CSP or CSG Coil 27 217 435
CSP & CSG Tapped Resistor 200 600 6000
Carrier Resistor 1200098150 -

RRT Operating Coil 1100% 1100 1100
RRT Coil Resistor 1320 5000 11200
RRH Holding Coil 20 20 20
AL-Alarm Coil 4 4 4
Operation Indicatorf1amp.) 0.1 0.1 0.1
Squelch Unit Coil 3300 3300 3300

Squelch Unit Adj. Resistor - 8500 15000

The piek-up and operating values of these units
are given undenéAdjustments and Maintenance’’.

The time characteristic of the overcurrent unit
is €hown in Fig. 4.

The pick-up value of the over-current unit can
béwchanged from the factory adjusted value of 0.5
amperes to any value up to 1 amp. by increasing
Spring restraint.

SETTINGS

There are no settings to be made.

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a location free from dirt,
moisture, excessive vibration, and heat. Mount the
relay vertically by means of the four mounting holes
on the flange for semi-flush mounting or by means of
the rear mounting stud or studs for projection mount-
ing. Either a mounting stud or the mounting screws
may beutilized forgrounding therelay. The electrical
connections may be made directly to the terminals by
means of screws for steel panel mounting or to the
terminal studs furnished with the relay for thick
panel mounting. The terminal studs may be easily
removed or inserted by 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 of
the external connections of these relays.
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ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct opera-
tion of this relay have been made at the factory,
Upon receipt of the relay, no customer adjustments,
other than those covered under ‘‘SETTINGS’’, should
be required.

Acceptance Check

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

Overcurrent Unit

Pass 0.5 amperes of alternated current through
relay terminals the contact should pick-up within
.475 and .525 amp.

Direc*ionol Auxiliary Units (CSP and CSG).

Each contactor switch has a section of a tapped
resistor in series with it, and will pick up positively
when rated control voltage is applied across the coil
and its section of the resistor.

These units should operate at 24 volts for the
48-volt relay, 60 volts for the 125-volt relay, and
120 volts for 250-volt relay. These units have an
intermittent rating, and should not be energized for
more than a few seconds.

Operation Indicator (OIl)

With the polar unit contacts closed, apply difect
current to the operation indicator relay terminals.
The operation indicator should pick-up. andydrop the
indicator target between 1 ampereand “‘W:2yamperes
d-c.

Squelch Unit (SQ)

Apply rated D.C.4voltagete relay terminals that
will energize the squielchfunitsand note contact opera-
tion.

Blocking Zener Diode

Apply rated D.C. voltage in series with 10,000
ohms resistors,across terminals 8 and 9 with posi-
tive on 9mtheicurrent leakage flow should not exceed
.25 ma."), Reverse polarity of the applied voltage;
the ‘current flow should be equal to the applied
valtage divided by the series resistance.

=8

FOR RELAYS TO BE USED WITH
TC-TYPE CARRIER

Polar Unit (Receiver Relay)

Connect a jumper between the middle andgleft
hand contact connection of the CSG or CSP switch.
The CSG switch is located on the left-handypedestal
and CSP is located on the right-hand,pedestal on the
relay (front view). Apply ratedwoltage across the
RRT coil and the RRT coil resistor, ‘@bserving polar-
ity as shown in the internal schemati€. The armature
should move to the left.

To the holding coil (RRH) relay terminals, apply
direct current observing, correct polarity. Increase
the current until thé armature moves to the right.

The armature, should move to the right at approx-
imately 60 mal, “New reduce the current and the
armature “shotild, move to the left at approximately
40 ma.

Alarm“Unit (AL)

Conmect 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 ma. Now reduce the current and the contacts
should open at 40 to 60 ma.

FOR RELAYS TO BE USED WITH
TYPE KR CARRIERS

Polar Unit (Receiver Relay)

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
and CSP is located on the right-hand pedestal on 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. The armature
should move to the left.

To the holding coil (RRH) relay terminals, apply
direct current observing correct polarity. Increase
the current until the armature moves to the right. The
armature should move to the right at approximately
6 ma. Now reduce the current and the armature
should move to the left at approximately 4 ma.

Alarm Unit (AL)

Connect direct current to the alarm unit relay
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terminals. Increase the current until the contacts
pick up. The contacts should pick up at approxi-
mately 8 ma. Now reduce the current and the con-
tacts should open at 4 to 6 ma.

ROUTINE MAINTENANCE

All relays should be inspected periodically and
the operation should be checked at least once every
year or at such other time intervals as may be dic-
tated by experience to be suitable to the particular
application.

All contacts should be periodically cleaned. A
contact burnisher S#182A836H01 is recommended for
this purpose. The use of abrasive material for
cleaning contacts is not recommended, because of
the danger of embedding small particles in the face
of the soft silver and thus impairing the contact.

CALIBRATION

Use the following procedure for calibrating the
relay if the relay has been taken apart for repairs or
the adjustments have been disturbed. This procedure
should not be used unless it is apparent 4hat, the
relay is not in proper working order. (Seel*‘Acgept-
ance Check’’).

Overcurrent Unit

The upper bearing screw should (be/screwed
down until there is approximately 1/64!” clearance
between it and the top of the Shaft bearing. Securely
lock in position with the lockfnutay, The lower bear-
ing position is fixed and eannotybe adjusted.

With the moving comtact in"the normally closed
position, i.e., against the right side of the bridge,
screw in the statiom@ry contact until both contacts
just close. Thenl\serew in the stationary contact
approximately one-quarter turn farther to provide the
correct amount of follew.

The clampyholding the stationary contact housing
need not be loosened for the adjustment since the
clamp utilizes a spring-type action in holding the
stationary “ontact in position.

Pass 0.5 amp. of a.c. through relay terminals.
The sensitivity adjustment is made by varying

the tension of the spiral spring attached to the mov-
ing element assembly. The spring is adjusted by

placing a screwdriver or similar tool into ‘one of the
notches located on the periphery ofthé spring adjust-
er and rotating it. The spring adjuster is located
on the underside of the bridge and is held in place
by a spring type clamp that does not have to be
loosened prior to making the necessary adjustments.

Adjust the springpuntil#the contact just open.
In a similar manner the piek-dp*value can be adjust-
ed for any value betwéemy.5 =1.0 amp.

Directional Auxiliary Units (CSP and CSG)

The two contactor ‘switches, CSP and CSG, have
adjustable plunger travel. Adjust the stationary core
and the m@wving cere of 1/64’’ when the switch is
picked upy, This can be done by turning the relay
upsidetdowniand screwing up the core screw of the
switeh until{the contacts just separate. Then back
off the“eore screw approximately one turn and lock
inmplace. This prevents the moving core from strik-
ing, and sticking to the stationary core because of
residual magnetism. Adjust the contact clearance
for approximately 1/32'' by means of the two small
nuts on either side of the Micarta disc.

Each contactor switch has a section of a tapped
resistor in series with it, and will pick up positively
when rated trip circuit voltage is applied across the
coil and its section of the resistor.

The units should operate at 24 volts for the 48-
volt relay, 60 volts for the 125-volt relay and 120
volts for 250-volt relay. These units have an inter-
mittent rating, and should not be energized for more
than a few seconds.

Squelch Unit

Check operation with timer. Adjust series
resistor to measure approximately 5000 ohms for
125 v.d.c. relays and for 13000 ohms for 250 v.d.c.
relay. With armature closed adjust the residual air
gap to be .002’’ — .003’’. Contact gap should meas-
ure from .020’’ to .035’’. Check for dropout time
between .140—.160 seconds. If necessary dropout
time can be adjusted by changing the residual air
gap. After final adjustment the.,gap should be at
least .002’". The pick up time should be below
16 milliseconds at —20% rated D.C. voltage. If
necessary readjust series resistor.

Operation Indicator

The operation indicator should pick up and drop
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the indicator target when the current is between 1 and
1.2 amperes d-c.

Make sure that the target drops freely when the
unit operates.

ZENER DIODE TEST

Forward Characteristics

Pass 200 milliamperes of d.c. current through
terminals 8 and 9 with positive on terminal 8.
Measure voltage drop across terminals 8 and 9. The
voltage drop should not exceed 3.5 volts.

Reverse Characteristics — Breakdown Voltage

The breakdown voltage is determined by in-
creasing voltage across terminals 8 and 9 with
positive on 9. Place 10,000 ohm resistor in series
with amp. meter. Increase voltage until current
reads .25 milliamperes. Measure d.c. voltage
across terminals 8 and 9. The voltage should be
between 160 and 240 volts for 48 and 125 v.d.c.

* rated relays; and 320 to 480 volts for 250 v.d.c.

rated relays. Do not exceed 3.0 ma. current in
the circuit.

FOR RELAY TO BE USED WITH
TC-TYPE CARRIER

Polar Receiver Unit

Back off contact screws so that they®do not
make contact. Screw magnetic shuntsyinte,the all-
out position (5 or 6 screw threads shoWwing.y»The
armature should remain against whichever side it is
pushed with this adjustment.

Adjust the stationary contacts for¢a contact gap
of approximately .020’’. This _pethaps can best be
done by inserting a .010’’ steel thickness gage be-
tween the large rivet heéad ‘on the moving armature
and the right hand/pole face (a .010'’" travel of
the rivet head is eqtal to .020’’ travel of the
moving contacts). Using ad indicating light in each
contact circuit, adjust thefupper and lower stationary
contacts to touch the moving contact at the same
time. With the feeler gauge removed the contact
gap is .020’*jand the moving contacts close simult-
aneously.

Connect“d jumper between the middle and left
hand €entact connection of the CSG or CSP switch.
The,CSG switch is located on the left-hand pedestal

and CSP is located on the right hand pedestal of the
relay (front view). Apply rated voltage acrossgthe
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, applys 100 to 200
milliamperes d.c. current observing Cormrect)polarity.
The armature should now move to“the right. De-ener-
gize both coils and see that themarmagture stays up
against the right hand side.

Run both shunt screws all"the way in, and then
back out the left hand shunt,screw approximately 6
turns. Back out the right“hand shunt screw approxi-
mately 9 turns.

Re-energize the operating coil with rated voltage
and the holding“eeil*with 40 milliamperes d.c. Adjust
the right, hand, shunt screw until the armature
moves to“the Teft) If the armature moves to the left,
at a value ofyholding coil current greater than 40
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 cutrent to 60 milli-
amperes and adjust the left hand shunt screw until
the armature resets, or moves to the right. If the
armature resets at a value of current less than 60
milliamperes, the left hand shunt screw should be
turned out. This will increase the reset value of the
armature and provide for the correct 60 milliampere
reset value.

Minor adjustments of both shunt screw must be
made several times until the desired operating points
are obtained, since the adjustments of one shunt
screw affect the adjustment on the other shunt screw.

Polar Alarm Unit

The contacts should close with 80 milliamperes
d-c + 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 part 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 approximately seven

J
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turns. Apply 80 milliamperes d.c. to the coil observ-
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 milliamperes, screw
the left hand shunt out until the armature moves to
the right at 80 milliamperes. 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
make 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. This will in turn cause a change in the pickup
current, making necessary several slight readjust-
ments of both shunt screws to obtain the desired
calibration. The armature as finally calibrated
should pickup and dropout with a snappy action.

FOR RELAYS TO BE USED WITH
KR-TYPE CARRIER

Polar Receiver Unit

Calibrate as outlined above except apply®l5 ma.
d-c current for polarity check. The /pickup, value
should be 4 milliamperes d.c. (armatur€ moves to
left) instead of 40 ma. The reset /calibration (arma-
tures moves to the right) should, bejydone at 6 milli-
amperes instead of 60 ma.

_Alarm Unit

Calibrate as outlined above. Except check
pick-up at 8 milliamperes +5% instead of 80 ma.
Dropout should be between 4 and 6 ma. instead of
40 and 60 ma.

RENEWALL_PARTS

Repair work can be done most satisfactorily at
the factory. However, intérchangeable parts can be
furnished to the ,ustomers who are equipped for
doing repair work. When ordering parts, always give
the complete nameplate data.

ENERGY REQUIREMENTS

Current/ Burden, at 60 Cycles.

CURRENT VOLT- EPALIS
AMBERES AMPERES ANGLE
0.5 2.2 330 t
5 43 70 t
20 394 490 t1
40 1240 39.2 1t
60 2760 32.5° 1 1

t Current lagging voltage
t t+ Current leading voltage

Rating of Overcurrent Unit

Continuous rating 5 amperes. One second

rating 100 amps.
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INSTALLATION

Westinghouse 1.L. 41.923.48
OPERATION ¢ MAINTENANCE

INSTRUCTIONTS

TYPE KA-4 CARRIER AUXILIARY RELAY

CAUTION Before putting relays into service, remove
all blocking which may have been inserted for the
purpose of securing the parts during shipment, make
sure that all moving parts operate freely, inspect the
contacts to see that they are clean and close proper-
ly, and operate the relay to check the settings and
electrical connections.

APPLICATION

The type 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 permit
instantaneous simultaneous tripping for internal
faults. The relay is arranged to respond todndica-
tions of fault power and direction provided by /Ahe
phase and ground relays, thereby contolling the
transmission of the carrier signals.

CONSTRUCTION AND OPERATION

The Type KA-4 relay consists of<{directional
auxiliary units, receiver and  alarmy, units, phase
fault carrier operation indicatof andycarrier squelch
relay. In addition, the typepKA=4 relay contains a
high speed overcurrent unit“used“to start carrier
transmission for ground fdults., The construction and
operation of the relay Wumits /are described below.
Complete details of thie"operation of this relay in the
distance carrier, relaying) scheme is described in
1.L. 41-911.

OvercurrertyUnit

The overcurrent unit is a product induction cyl-
inder type unit. The time phase relationship of the
two air gap fluxes necessary for the development of
torque is achieved by means of a capacitor connected
in(series with one pair of pole windings.

Mechanically, the overcurrent unit is composed
of.three basic components: a die-cast alumium frame
and electromagnet, a moving element assembly, and
a molded bridge.

SUPERSEDES I.L. 41-923.4B

*Denotes changes from superseded issve.

The frame serves as the mounting structure for
the magnetic core, Theymagnetic core which houses
the lower pin bearimng is secured to the frame by a
spring and sn@p ring. The bearing can be replaced,
if necessary,“without having to remove the magnetic
core from"the frame.

The, eleetromagnet has two pairs of coils. The
coils of eaeh pair are mounted diametrically opposite
one anether. In addition, there are two locating pins.
Thelecating pins are used to accurately position the
lower, pin bearing, which is mounted on the frame,
with respect to the upper pin bearing, which is
threaded into the bridge. The electromagnet is
permanently secured to the frame and cannot be
separated 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 jewel 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 magnetic core.

The bridge is secured to the electromagnet and
frame by two mounting screws. In addition to holding
the upper pin bearing, the bridge is used for mounting
the adjustable stationary contact housing. The
stationary contact housing is held in position 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 is also held in place by a spring type clamp.

With the contacts closed, the electrical connec-
tion is made 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 posi-
tive potential to be applied to the carrier transmitter.

EFFECTIVE NOVEMBER 1965
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POICAR UNIT
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Fig. 1 Type KA-4 Relay Without Case. (Front View) ’ Y
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Fig. 2 Internal Schematic of the Type KA-4 Relay for KR

carrier set.

A transformer and current limiting, reaetor is
used in conjunction with the overcurrent unit. “Ehe
transformer and reactor are of the saturatinghtype
and limit energy to the overcurrent unit amd’reduce
the burden on the operating CT. This transformer
supplies one set of coils on the electromagnet with
voltage shifted by approximatly490 ®wfrem the resi-
dual current supplied directly toWanother set of
coils.

Directional Auxiliary Uafits

These are two selenoid=type contactor switches
designated as CSP{andCSG. The plunger of the
contactor switch@hasyaf circular conducting disc
mounted on dts lowerdend and as the plunger travels
upward, the dis¢ 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 overcéurrent units of the ground relay. The
contacts of the two switches are connected in paral-
lelvas 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 relay
unit.

Fig. 3 Internal Schematic of the Type KA-4 Relay for TC

carrier set.

Receiver Unit

The polarized relay consists of an armature and
contacts mounted on a leaf spring supported sym-
metrically within a magnet frame. The armature rides
in the front air gap of the frame with the contacts
projecting outside. The poles of a permanent magnet
clamp directly to each side of the frame. Two ad-
justable shunts are located across the rear air gaps.
These change the reluctance of the magnetic 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 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 adjustment.

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 phase and ground trip circuit respectively.
These contacts are operated by two concentric coils,
RRT and RRH, which are placed around the armature
and within the magnetic frame. RRT is the operating
coil and receives its energy 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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Fig. 4 Typical Time Characteristics of carrier start overs
current unit of the type KA-4 Relay.

when either CSP or CSG is closed. RRH is the holds
ing coil and receives its energy from the casfier
transmitted either from the local transmitter or the
one at the end of the line section. Th€Se two
coils are connected to oppose each gther withjthe
operating coil, RRT operating to close the RRR"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 contacts cannot
close as long as RRH is gnergized.

Alarm _Unit

The alarm element'is similar in construction to
the receiver element ‘except that it is energized by a
single coil and operates a single set of contacts.
The coilis energized by the received carrier to close
the contacts and give an alarm. This element has a
higher-pick-up than that of the receiver element in
order to ‘obtain, a direct check on the sensitivity of
the carrierytransmitter-receiver. The failure of the
alarm “gelay to pick-up when carrier is started in-
dicateswy insufficient output from the transmitter re-
ceivers.

Squelch Unit

The function of the squelch unit is to hold off
the carrier for a period of 150 milliseconds after
the Breaker ‘‘a’’ contact opens. This is to“insure
that all other terminals of the line are tripped before
allowing carrier to be transmittéd forg@ny functions.

The squelch unit is a t€lephone type unit of
slow release type.

In these relays, an, electromagnet attracts a
right angle iron brack@t, whieh in turn operates 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 im flux through the slug results
in an electramotive force and associated current in
it. THis“emrrent produces a flux which aids the main
flux jand delays the release of the armature when the
coil dsWenergized, the operation of the relay is not
appreciably delayed because the armature is operated
bya.fluxy not linking the slug.

Operation Indicator

The operation indicator gives a visual indica-
tion of a carrier tripping operation for phase 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.

CHARACTERISTICS

The characteristics of the various elements of
the relays are as follows:

For Use With KR-Set 48V 125 250
Avg. Avg. Avg.
Ohms Ohms Ohms

CSP or CSG Coil 21 21 435
CSP & CSG Tapped Resistor 200 200 6000
Carrier Resistor 2000 3750 19000
RRT Operating Coil 1100 1100 1100
RRT Coil Resistor 1320 5000 11200
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
* Squeleh Unit Adj. Resistor - 8500 15000

s
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For Use With TC-Set

CSP or CSG Coil 27 21 435
CSP & CSG Tapped Resistor 200 600 6000
Carrier Resistor 10003750 -

RRT Operating Coil 1100% 1100 1100
RRT Coil Resistor 1320 5000 11200
RRH Holding Coil 20 20 20
AL-Alarm Coil 4 4 4
Operation Indicator1amp.) 0.1 0.1 0.1
Squelch Unit Ceil 3300 3300 3300

Squelch Unif Adj. Resistor — 8500 15000

The pieék-up afnd operating values of these units
are given undery*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 adjusted value of 0.5
amperes to any value up to 1 amp. by increasing
spring restraint.

SETTINGS

There are no settings to be made.

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a location free from dirt,
moisture, excessive vibration, and heat. Mount the
relay vertically by means of the four mounting holes
on the flange for semi-flush mounting or by means of
the rear mounting stud or studs for projection mount-
ing. Either a mounting stud or the mounting screws
may be utilized forgrounding the relay. The electrical
connections may be made directly to the terminals by
means of screws for steel panel mounting or to the
terminal studs furnished with the relay for thick
panel mounting. The terminal studs may be easily
removed or inserted by 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 of
the external connections of these relays.
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ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct opera-
tion of this relay have been made at the factory,
Upon receipt of the relay, no customer adjustments,
other than those covered under ‘‘SETTINGS’’, should
be required.

Acceptance Check

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

Overcurrent Unit

Pass 0.5 amperes of alternated current through
relay terminals the contact should pick-up within
.475 and .525 amp.

Directional Auxiliary Units (CSP and CSG).

Each contactor switch has a section of a tapped
resistor in series with it, and will pick up positively
when rated control voltage is applied across the coil
and its section of the resistor.

These units should operate at 24 volts for the
48-volt relay, 60 volts for the 125-volt relay, and
120 volts for 250-volt relay. These units have an
intermittent rating, and should not be energized for
more than a few seconds.

Operation Indicator (OIl)

With the polar unit contacts closed, apply direct
current to the operation indicator, relay terminals.
The operation indicator should pick-up,andidrop the
indicator target between 1 ampereg@nd 132”amperes
d-c,

Squelch Unit (SQ)

Apply rated D.C4voltage 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 10,000
ohms resistorsyacross terminals 8 and 9 with posi-
tive on 9 %he current leakage flow should not exceed
.25 ma."\ Reverse polarity of the applied voltage;
the current flow should be equal to the applied
voltage divided by the series resistance.

FOR RELAYS TO BE USED WITH
TC-TYPE CARRIER

Polar Unit (Receiver Relay)

Connect a jumper between the middle andgleft
hand contact connection of the CSG ommCSP switch.
The CSG switch is located on the left-hand pedestal
and CSP is located on the right-hand,pedestal on the
relay (front view). Apply ratedgveltage across the
RRT coil and the RRT coil resistor, observing polar-
ity as shown in the internal sehematic. The armature
should move to the left,

To the holding coil (RRH) relay terminals, apply
direct current observingycorrect polarity. Increase
the current until the armature moves to the right.

The armature,showld move to the right at approx-
imately 60 mas, Now reduce the current and the
armature ‘shouldemove to the left at approximately
40 ma.

Alarm “Unit (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 ma. Now reduce the current and the contacts
should open at 40 to 60 ma.

FOR RELAYS TO BE USED WITH
TYPE KR CARRIERS

Polar Unit (Receiver Relay)

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
and CSP is located on the right-hand pedestal on 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. The armature
should move to the left.

To the holding coil (RRH) relay terminals, apply
direct current observing correct polarity. Increase
the current until the armature moves to the right. The
armature should move to the right at approximately
6 ma. Now reduce the current and the armature
should move to the left at approximately 4 ma.

Alarm Unit (AL)

Connect direct current to the alarm unit relay

)

Sy
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terminals. Increase the current until the contacts

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

ROUTINE MAINTENANCE

All relays should be inspected periodically and
the operation should be checked at least once every
year or at such other time intervals as may be dic-
tated by experience to be suitable to the particular
application.

All contacts should be periodically cleaned. A
contact burnisher S#182A836H01 is recommended for
this purpose. The use of abrasive material for
cleaning contacts is not recommended, because of
the danger of embedding small particles in the face
of the soft silver and thus impairing the contact.

CALIBRATION

Use the following procedure for calibrating the
relay if the relay has been taken apart for repairs or
the adjustments have been disturbed. This procedufe
should not be used unless it is apparent that the
relay is not in proper working order. (Seef*‘Acgcept-
ance Check’’).

Overcurrent Unit

The upper bearing screw should /be /screwed
down until there is approximatelyf 1/64"*¥clearance
between it and the top of the shaft'bearing. Securely
lock in position with the lockgnuty, The lower bear-
ing position is fixed and cannat, be adjusted.

With the moving cont@ct imfthe normally closed
position, i.e., against(the right side of the bridge,
screw in the stationamy ‘cemtact until both contacts
just clese. Thenl screw) in the stationary contact
approximately one-quarter turn farther to provide the
correct amolint of feklow.

The clamp holding the stationary contact housing
need not be lo@sened for the adjustment since the
clamp utilizes a spring-type action in holding the
stationary ontact in position.

Pass 0.5 amp. of a.c. through relay terminals.
The sensitivity adjustment is made by varying

the tension of the spiral spring attached to the mov-
ing element assembly. The spring is adjusted by

placing a screwdriver or similar tool into ‘one of the
notches located on the periphery ofthel'spring adjust-
er and rotating it. The spring adjuster is located
on the underside of the bridge and is held in place
by a spring type clamp that does not have to be
loosened prior to making the necessaty adjustments.

Adjust the spring, untilgfhe)contact just open.
In a similar manner the pick-upsfvalue can be adjust-
ed for any value betweén,.5"=,1.0 amp.

Directional Auxiliary Units (CSP and CSG)

The two contactor'switches, CSP and CSG, have
adjustable plunger#travel. Adjust the stationary core
and the meving ‘€ere of 1/64’’ when the switch is
picked up. This can be done by turning the relay
upsidefdowndand screwing up the core screw of the
switch until/the contacts just separate. Then back
off ‘thejcore screw approximately one turn and lock
in,place.  This prevents the moving core from strik-
ing and sticking to the stationary core because of
residual magnetism. Adjust the contact clearance
for approximately 1/32’ by means of the two small
nuts on either side of the Micarta disc.

Each contactor switch has a section of a tapped
resistor in series with it, and will pick up positively
when rated trip circuit voltage is applied across the
coil and its section of the resistor.

The units should operate at 24 volts for the 48-
volt relay, 60 volts for the 125-volt relay and 120
volts for 250-volt relay. These units have an inter-
mittent rating, and should not be energized for more
than a few seconds.

Squelch Unit

Check operation with timer. Adjust series
resistor to measure approximately 5000 ohms for
125 v.d.c. relays and for 13000 ohms for 250 v.d.c.
relay. With armature closed adjust the residual air
gap to be .002’’ — .003’’. Contact gap should meas-
ure from .020’" to .035’’. Check for dropout time
between .140—.160 seconds. If necessary dropout
time can be adjusted by changing the residual air
gap. After final adjustment the.gap should be at
least .002"". The pick up time should be below
16 milliseconds at —20% rated D.C. voltage. If
necessary readjust series resistor.

Operation Indicator

The operation indicator should pick up and drop
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the indicator target when the current is between 1 and
1.2 amperes d-c.

Make sure that the target drops freely when the
unit operates.

ZENER DIODE TEST

Forward Characteristics

Pass 200 milliamperes of d.c. current through
terminals 8 and 9 with positive on terminal 8.
Measure voltage drop across terminals 8 and 9. The
voltage drop should not exceed 3.5 volts.

Reverse Characteristics — Breakdown Voltage

The breakdown voltage is determined by in-
creasing voltage across terminals 8 and 9 with
positive on 9. Place 10,000 ohm resistor in series
with amp. meter. Increase voltage until current
reads .25 milliamperes. Measure d.c. voltage
across terminals 8 and 9. The voltage should be
between 160 and 240 volts for 48 and 125 v.d.c.

* rated relays; and 320 to 480 volts for 250 v.d.c.

rated relays. Do not exceed 3.0 ma. current in
the circuit. -

FOR RELAY TO BE USED WITH
TC-TYPE CARRIER

Polar Receiver Unit

Back off contact screws so that theymdo not
make contact. Screw magnetic shunts into the‘all-
out position (5 or 6 screw threads showingd)y«The
armature should remain against whichever side it is
pushed with this adjustment.

Adjust the stationary contacts forga contact gap
of approximately .020’’. This perhaps can best be
done by inserting a .010’’ sfteelrthickness gage be-
tween the large rivet head ‘om’ the moving armature
and the right hand gpole “face“(a .010"’ travel of
the rivet head is’ equal to”.020" travel of the
moving contacts). WUsifig anfindicating light in each
contact circuit, adjust thedipper and lower stationary
contacts to touch the moving contact at the same
time. With the feeler gauge removed the contact
gap is .020’4 and the moving contacts close simult-
aneously.

Cénnecte a jumper between the middle and left
handmpeontact connection of the CSG or CSP switch.
The CSG switch is located on the left-hand pedestal

and CSP is located on the right hand pedestal of the
relay (front view). Apply rated voltage acrossghe
RRT coil and the RRT coil resistor observing pelar-
ity as shown in the internal schematic diagram. The
armature should move to the left.

To the holding coil, RRH, apply, 100 to 200
milliamperes d.c. current observing €orre€t, polarity.
The armature should now move todtheTright. De-ener-
gize both coils and see that thejparmature stays up
against the right hand side.

Run both shunt screws allithe way in, and then
back out the left hand shunt screw approximately 6
turns. Back out the righthhand shunt screw approxi-
mately 9 turns.

Re-energize thefoperating coil with rated voltage
and tHe holdingicoiliwith 40 milliamperes d.c. Adjust
the right hand ‘Shunt screw until the armature
moves toothemleft. If the armature moves to the left,
at a value “of holding coil current greater than 40
milliamperes,, the right hand shunt screw should be
turnédout to lower this value to the correct 40 milli-
ampere point.

Increase the holding coil cutrent to 60 milli-
amperes and adjust the left hand shunt screw until
the armature resets, or moves to the right. If the
armature resets at a value of current less than 60
milliamperes, the left hand shunt screw should be
turned out. This will increase the reset value of the
armature and provide for the correct 60 milliampere
reset value.

Minor adjustments of both shunt screw must be
made several times until the desired operating points
are obtained, since the adjustments of one shunt
screw affect the adjustment on the other shunt screw.

Polar Alarm Unit

The contacts should close with 80 milliamperes
d-c + 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 part 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 approximately seven
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turns. Apply 80 milliamperes d.c. to the coil observ-
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 milliamperes, screw
the left hand shunt out until the armature moves to
the right at 80 milliamperes. 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
make 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. This will in turn cause a change in the pickup
current, making necessary several slight readjust-
ments of both shunt screws to obtain the desired
calibration. The armature as finally calibrated
should pickup and dropout with a snappy action.

FOR RELAYS TO BE USED WITH
KR-TYPE CARRIER

Polar Receiver Unit

Calibrate as outlined above except applyl5 ma.
d-c current for polarity check. The pickup value
should be 4 milliamperes d.c. (armatureé moves to
left) instead of 40 ma. The reset galibration (arma-
tures moves to the right) shodld beydonge at 6 milli-
amperes instead of 60 ma.

_Alarm Unit

Calibrate as outlined above. Except check
pick-up at 8 milliamperes +5% instead™of 80 ma.
Dropout should be between 4 and 6 ma. instead of
40 and 60 ma.

RENEWAL{ PARTS

Repair work can be dome most satisfactorily at
the factory. Howevef, interchangeable parts can be
furnished to the customers who are equipped for
doing repair work. When“ordering parts, always give
the complete nameplate ‘data.

ENERGY REQUIREMENTS

Current/Burden at 60 Cycles.

CURRENT VOLT- p Aot
AMPERES AMPERES ANGLE
0.5 2.2 330 1
5 43 700 1
20 394 49° 11
40 1240 39.2¢ 11
60 2760 32.5 11

t Current lagging voltage
t t Current leading voltage

Rating of Overcurrent Unit

Continuous rating 5 amperes. One second

rating 100 amps.
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