INSTALLATION o

INSTRUCTIOMNS

I. L. 41-602(10
OPERATION e MAINTENANCE

TYPES HRK AND HRP CARRIER DIRECTIONAL
OVERCURRENT GROUND RELAYS

(WITH TYPE HL-2 DIRECTIONAL ELEMENT)

CAUTION Before putting protective relays into
service, remove all Dblocking which may have
been inserted for the purpose of securing the
parts durlng shipment, make sure that all
moving parts operate freely, inspect the con-
tacts to see that they are clean and close
properly, and operate the relay to check the
settings and electrical connections.

APPLICATION

These relays are used to provide directionad
ground fault protection 1in the carrier re=
laylng scheme usling plate keyed carrier gets,.
The type HRK relay 1s used where residual’ cur-
rent from the power transformer/ banks is
avallable for polarizing the direetlonal ele-
ment. The type HRP relay 1s used where thils
residual current 1s not avaidlable, and
residual voltage must be used forpolarizing
the element.

CONSTRUCTION AND-OPERATION

These relays consls®yof two beam-type over-
current elements,/a di#tectional element, seal-
In contactor switeh, @&nd operation indicator.
The +trip cilfcudty of the relay includes the
directionald, contacts 1n serles wlth the con-
tacts @f one“Quercurrent element, the )perat-
tiondndig¢ator, and the contactor switch. The
other o¥ercufrent element 1s wused to start
carrier s8ignal transmission. Operation of
this relay 1n connection with the carriler
schemeqis fully described in I. L. 41-600.6.

Overcurrent Element

The construction detalls of the two over-
current elements are shown 1n Figure 1. The
element consists of a pilvoted beam with con-

SUPERSEDES 1I. L. 41-602.7

% Denotes change from superseded issue.

tact arm on one endfand“a restralning spring
acting on the other.“wThe beam 1s pulled down
to make contadg by a¥current coll, and resets
through thegaetionfof the restralning spring.

The moving contact 1s a thin-walled silver
shell practically filled with tungsten powder.
When this contact strikes the rigid statlonary
contaet, the movement of the tungsten powder
creaties sufficient friction to absorb practi-
Cally“all of the energy of impact and thus the
tendency of the contact to bounce 1s reduced
fté@a minimum. The moving contact 1s loosely
mounted on the beam and held 1n place by a
leaf spring. The construction 1s such that
the beam continues to move slightly after the
contacts close deflecting the spring. This
provides the required contact follow. Current
1s conducted 1nto the moving contact by means
of a flexible metal ribbon.

Directional Element

The directional element 1s made up of filve
basic parts: the die-cast aluminum frame, the
electromagnet, the molded cover assembly, the
moving element assembly, and the bridge and
upper bearing pln assembly. The lower bearing
pln and the magnetic core with 1ts adjustment
lever are mounted on the frame. The electro-
magnet has two serles-connected polarizing
colls mounted diametrically opposite one an-
other, two serles-connected current colls
mounted dlametrically opposite one another and
two magnetic plugs accessible through the
cover. The moving element consists of a
spring and contact arm assembly and a double
aluminum loop mounted on a shaft which has end
jewels for the top and bottom bearings. This
shaft rildes between the bottom steel bearing
pln mounted in the frame and a simllar pin 1n
the bridge that mounts on the two longer studs
of the electromagnet. The stops for the mov-
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TYPES HRK AND HRP RELAYS
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Fig. 4—External A-C Connections of the Type HRK Relay.

ADJUSTMENTS

The proper adJustments to 1nsure correct
operation of thils relay have been made at the
factory and should not be disturbed after re-
celpt by the customer. If the adJustments
have been changed, the relay taken apart fox
repalrs, or 1f 1t 1s desired to check the ad-
Justments at regular malntenance periods, the
instructions below should be followed.

All contacts should be periodically cdeaned
with a fine file. S#1002110 file i recOm-
mended for this purpose. The use of abrasive
materlal for cleanling contacts 1§ notirecom-
mended, because of the dangeérgof embedding
small particles 1n the face of_thejsoft silver
and thus impalring the contact.

Overcurrent Elements

Refer to Filgurghl. “Adjust the stop screw
untll the beamg1s £1n a“horizontal position
when resting agalnst 1t4d  AdJust the magnetic
gap to .020 i1nch. This 1s the gap between the
beam and the stop pin. AdJust the statlonary
contact for an .020 inch gap when the beam 1s
in the resét position. When the beam 1s in
the operatediposition, there should be an .015
inch gdeflection of the moving contact. See
that “ghe Spring which carries the moving ele-
ment ¥iles flat on the Micarta arm with no

Fig. 5—Externall A:*C Connections of the Type HRP Relay.

initial tenslonm iin elther direction. Also,
make sureée That the flexible plgtall 1s at
least 3/32Wifich  away from the end of the
statlonary contact.

Pags /0.5 ampere thru the element with the
tap screw in the 0.5 tap and adjust the beam
spring tension until the beam Just trips.
Thls spring tenslion should hold the beam 1n
the reset position, and when the beam is
tripped on 0.5 ampere, the beam should deflect
the moving contact spring and rest on the
front stop pln. The tripping polnt of the
other taps  should be within * 5% of the tap
values.

Directional Element

The upper bearling screw should be screwed
down until there 1s only three to four
thousandths of an inch clearance between 1t
and the shaft, and then securely locked in
position with the lock nut. This adJustment
can be made best by carefully screwlng down
the top bearing screw until the double loop
falls to turn freely and then backing up 1/8"
of a turn. Great care must be taken 1n making
thlis adJustment to prevent damage to the bear-
ings.

The travel of the movling contact 1s limited
by the statlionary contacts mounted on the

o



TYPES HRK AND HRP RELAYS

I. L. 41-602.10

molded cover. The contact gap should be ad-
With the moving contact

centered between the studs, close the contact

Justed as follows:

gaps by advancing the two front statlonary
contacts. Then back off the right-hand
stationary contact .035 1nch and lock ©both
contacts 1n place. Thé front contact spring
should be positioned 1n the center of the .020
inch slot of the aluminum guard by means of
the small adjusting screw located on the nut
plate that holds the
element. The complete moving

spring on the moving
element 1s
limited 1n travel by two stop screws located
on the molded cover assembly.

Type HRK relays only - The moving element
should be adjusted so that the moving
statlonary contact

stops
contact Just touches the
when energlzed 1n the closlng direction with
5.0 amperes 1n phase in the current circults.
The right-hand statlionary contact should be
turned 1/6th of a obtain .005 inch
contact follow. The rear and left stationary
should be adJjusted to barely

contact when energized as

turn to
contact stops
miss the moving

above. Energlze the -element 1n thegopening

direction by passing 60 amperes through |the

current circults 1n serles. The “econtact
should not Dbounce closed when the element 1s
Slight readjuStment of

the 1left-hand stop may be necessary to insure

suddenly de-energilzed.
that thils does not happen. The magnetic plugs
which are accessible thremwgh the molded cover
are used to adjust fer zere’ Torque with cur-

rent only in the operating @olls. Ralsing the

right hand plug will yproduce

right when consilderdng [fhe front moving con-
tact.

torque to the

Type HRP relags only - The moving element
stops should “Be adjusted so that the moving
contact Just touches the statlionary contact
when engrgizeddhin the closing direction with
120, voltsfand” 5.0 amperes at 60 degrees lag.
The\rdght=shand statlionary contact should then
be tugnedr1l/6th of a turn to obtain .005 inch

The rear and left stationary
should be adjusted to Dbarely

contact when energlzed as

centaet) follow.
contact stops
mils® the moving
above.
direction with 120 volts and 60 amperes at 240

should not ©bounce

Energlze the element in the openilng

degrees lag. The contact
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INSTALLATION o

INSTRUCTIONS

I. L. 41-602.10

OPERATION ¢ MAINTENANCE

TYPES HRK AND HRP CARRIER DIRECTIONAL
OVERCURRENT GROUND RELAYS
(WITH TYPE HL-2 DIRECTIONAL ELEMENT)

CAUTION Before putting protective relays into

service, remove all blockling which may have

been 1nserted for the purpose of securlng the
that all

the con-

parts during shipment, make sure
moving parts operate freely,
that

operate

inspect
tacts to see they are clean and close
the relay to check the

settings and electrilcal connectlons.

properly, and

APPLICATION

These relays are used to provilide directiongl
the
scheme usling plate keyed carriler @Setsh

ground fault protection 1n carrier re=
laylng
The type HRK relay 1s used where residual” ¢ur-+
banks Ts
avallable for polarizing the directlonal ele-
The type HRP relay 1s

residual

rent from the power transformer

ment. used whexe this

current 1s not avadlable, and

reslidual voltage must be used fior\polarizing

the element.

CONSTRUCTION AND ‘OPERATION

These
current elements,{la directional element,

relays comnsistef two beam-type over-
seal-
in contactor switchgefand operatlion indicator.
The trip
directiconaljcontaets 1n

clrcudt( of the relay includes the
serles with the con-
tacts ©Of one owercurrent
tlondindicaton,

other owvercurrent

element, the iperat-
The

used to start

and the contactor switch.
element 1s
carrier transmission. Operation of
this with the

scheme®s fully described in I. L. 41-600.6.

signal

relay 1n connectilon carrier

Qvercurrent Element

The
current

detalls
are shown in Flgure 1.

of the two over-
The
a plvoted beam with con-

construction
elements
element consists of

SUPERSEDES I. L. 41-602.7

% Denotes change from superseded issue.

tact arm on one endland a restraining spring

acting on the otheér."“The beam 1s pulled down
to make contatl, by a“current coll, and resets

through thefagetion of the restralning spring.

The 1s a thin-walled sllver
shell practically filled with tungsten powder.
When this contact strikes the riglid stationary
contaes, the

moving contact

movement of the tungsten powder

ercates sufflicient friction +to absorb practi-
cally all of the energy of 1impact and thus the
tendéncy of the contact to bounce 1s reduced
to a The
the beam and held 1n place by a
The such that
continues to move slightly after the
This

Current

minimum. moving contact 1s loosely
mounted on
leaf spring. construction 1s
the beam
contacts close deflectlng the spring.
provides the requlred contact follow.
1s conducted into the moving contact by means

of a flexible metal ribbon.

Directional Element

of flve
the
the molded cover assembly, the
and the Dbridge and

The lower bearing

The dilrectional element 1s made up
basic parts: the dlie-cast alumlnum frame,
electromagnet,
moving element assembly,
upper bearing pin assembly.
pin and the

lever are mounted on the frame.

magnetic core with 1ts adjustment
The electro-

magnet has two serles-connected polarizing

colls mounted dilametrilcally opposlite one an-

other, two series-connected current colls

mounted dlametrically opposlite one another and

two magnetlic plugs accessible through the
cover. The movling element consists of a
spring and contact arm assembly and a double

alumlinum loop mounted on a shaft which has end
This
between the bottom steel bearing

jewels for the top and bottom bearings.
shaft
pln mounted 1n the frame and a simllar pin 1n

rides

the bridge that mounts on the two longer studs

of the electromagnet. The stops for the mov-
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Fig. 4—External A-C Connections of the Type HRK Relay.

ADJUSTMENTS

The proper adJustments to 1nsure correct
operation of thls relay have been made at the
factory and should not be disturbed after re-
celpt by the customer. If the
have been changed, the relay taken apart fog
repalrs, or 1f 1t 1s desired to check the 4@-
Justments at regular malntenance perilods, the

adjustments

instructions below should be followed.

All contacts should be periodically ,leaned
with a fine file. S#1002110 file 18 recom-
mended for thils purpose. The use ofjabrasive
material for cleaning contacts 1S not“mBecom-
mended, because of the dangerfof embedding
small particles 1n the face ofgtheQsaft silver
and thus impairing the contact.

Overcurrent Elements

Refer to Figure 1. “Adjust the stop screw
untlil the beamd 1s £1n a horizontal position
when resting agalnst 1t4 AdJust the magnetic
gap to .020 inch. Thi§ 1s the gap between the
beam and the stop pln. AdJjust the statlonary
contact for an .Q20 inch gap when the beam 1s
in the reset position. When the beam 1s 1n
the operated position, there should be an .015
inch 4@eflection of the moving contact. See
that “®he spring which carriles the moving ele-
ment Thes, flat on the Micarta arm with no

Fig. 5—External'A-€ Connections of the Type HRP Relay.

initial temsion®W in elther direction. Also,
make sure that the flexlible pigtall 1s at
least 3/32 diich away from the end of the
stationary contact.

Pass /0.5 ampere thru the element with the
tap screw in the 0.5 tap and adjust the beam
spring tension until the beam Just trips.
Thils spring tension should hold the beam in
the reset position, and when the beam 1s
tripped on 0.5 ampere, the beam should deflect
the moving contact spring and rest on the
front stop pin. The tripping point of the
other taps should be within * 5% of the tap
values.

Directlonal Element

The upper bearing screw should be screwed
down until there 1s only three to four
thousandths of an 1nch clearance between 1t
and the shaft, and then securely locked in
position with the lock nut. This
can be made best Dby carefully screwling down
the top bearing screw untll the double loop
falls to turn freely and then backing up 1/8"

of a turn. Great care must be taken 1n making

adjustment

this adjJustment to prevent damage to the bear-
ings.

The travel of the moving contact 1s limited
by the statlonary contacts mounted on the



TYPES HRK AND HRP RELAYS I L. 41-602.10

molded cover. The contact gap should be ad- direction by passing 60 amperes through the
Jjusted as follows: With the moving contact current circuits in series. Th@e¥ confact
centered between the studs, close the contact should not bounce closed when the element 1s
gaps by advancing the two front stationary suddenly de-energized. Slight readjustment of

contacts. Then back off the right-hand the 1left-hand stop may be necessary to insure
statlonary contact .035 1nch and lock both that thils does not happen. The magmetic plugs

contacts 1n place. The front contact spring which are accessible through the molded cover
should be positioned 1n the center of the .020 are used to adjust for zerogftorque with cur-
inch slot of the alumlnum guard by means of rent only in the operatimg ceils. Raising the

the small adjusting screw located on the nut right hand plug wid™pro@uce torque to the

plate that holds the spring on the moving right when considering/ the front moving con-

element. The complete moving element 1s tact.

limited 1n travel by two stop screws located
Type HRP reldys, only - The moving element
on the molded cover assembly.
stops shouldgbe adjusted so that the moving

Type HRK relays only - The moving element contact JuSt touches the statlonary contact
stops should be adjusted so that the moving when enepgizedWin the closing dilirection with
contact Just touches the stationary contact 120 ,volts And¥%.0 amperes at 60 degrees lag.
when energized in the closing direction with The \right-hand stationary contact should then
5.0 amperes in phase in the current circuits. be turnedhl/6th of a turn to obtain .005 inch
The right-hand stationary contact should be contaet \follow. The rear and left stationary
turned 1/6th of a turn to obtain .005 inch contact stops should be adjusted to barely
contact follow. The rear and left stationary missey the moving contact when energized as
contact stops should be adjusted to barely above. Energize the -element in the opening
miss the moving contact when energizedfas dfrection with 120 volts and 60 amperes at 240
above. Energize the element in the opening degrees lag. The contact should not bounce
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Fig. 6—Outline and Drilling Plan for the Standard Projection Type Case. See the Internal Schematics for the Terminals Sup-
plied. For Reference Only.



TYPES HRK AND HRP RELAYS

clcsed when the element 1s suddenly de-ener-
Slight readjustment cf the 1left-hand

stcp may be necessary to insure that this does

gized-

nct happen.

The 1lever at the bottom of the element
should be adjusted so that the will
operate with 30 amperes and 0.1 to 0.4 volt at
the

this adjustment,

element

maximum torque angle. Before or after
short the

check to insure that the contacts do not close

voltage coils and

on 60 amperes momentarily applied. Ralising
the right-hand plug under these conditicns
will produce torque to the right when con-
slidering the front moving contact. The ele-

ment can be adjusted to just remaln open under
these condltions or adjusted to with
60 amperes and 0.1 to 0.4 volts at the maximum

operate

torque angle.

Seal-In Contactor Swilitch

Adjust the stuticrary ccre of the switch for

a cleusrurce between the statlonary core and

the movivg core <f (025 inch when the switch

1s picked up. Thils can be done by turning the
relay up-side-down,

swiltch

or by dilsconnecting the
Then
screw up the core screw untll the moving core

and turning 1t up-slde-down.

starts rotating. Now, back off the core screw

untlil the moving core stops rotating.. This
indicates the point where the play 1n the
assembly 1s taken up, and where £ thep moving

core Just separates from theWstationary core
Back off the core

one turn and lock 1n place.

screw. screw approximately
Thd'shprevents the

stdcking to the
statlonary core because of residual magnetism.
Adjust the contact clearamce for 3/32 inch by
means of the two small™auts on elther side of
the Micarta disc. The

at 1

moving core from striking and

swltch should pick up
ampere d-¢. /Test for sticking after 30
amperes d-c lave“been/ passed through the coll.

The coll resigtance 1s approximately 0.84 ohm.

Operatlon “Imdlcator

Adjust the 1ndicator
ampere d=c gradually applied.

to operate at 1.0
Test for stick-
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Figig7—Outline and Drilling Plan for the M10 Projection Type FT Case. See the Internal Schematics
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l. L. 41-602010

the
approximately

1ng after 30 amperes d-c 1s passed thru
coll. The coill
0.16 ohm.

1ng the two

resistance 1s
Adjustments may be made by loosen-
the under side of the
forward

screws on
and moving the bracket
Also,
armature on the latch may be adjusted by means

assembly, or

backward. the amount of overhang of the
of the small screw bearing on the flat spring
carrylng the 1lnertia welght. The best adjust-
ment will usually be found when this
Jjust touches the flat spring with the armature
If the two helical
reset the armature are replaced
by new springs, they should be
slightly by stretching Jjust beyond the elastic
limit.

screw
in the reset position.

springs which
weakened

RENEWAL PARTS

ENERGY REQUIREMENTS

The typilcal 60 cycle
circults of these relays are as follows:
HRP Relay Only

burdens of the vaglous

Directional element and overcurrent) elements
in serles:

0.5 amp. tap at 0.5 amps. 6 v.a. 41° lag
6.0 amp. tap at 6.0 ampsWy. 3.86FV.a. 36° lag

Directional element pelarizing circult:

At 120 volts. k9 v.a. 42° 1ag

HRK Relay Only

Directionadgy, eleément and overcurrent elements

in seriles:

Repalr work can be done most satisfactorily 0.5 amp. €ap at 0.5 amps. .6 v.a. 41° lag
at the factory. However, interchangeable 6.0%amp.\tap at 6.0 amps. 6.7 v.a. 40° lag
parts can be furnished to the customers who
are equlpped for dolng repalr work. When g@DIrvectional element polarizing circuilt:
ordering parts, always gilve the complete name-
plate data. At95.0 amperes 4.8 v.a. 10° 1lag
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Fig. 8—Outline and Drilling Plan for the M10

Semi-Flush Type FT Case. For Reference Only.









