
Westinghouse I.L. 41-916.1C 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPES HRK AND HRP CARRIER DIRECTIONAL 

OVERCURRENT GROUND RELAYS 

(WITH TYPE HL-2 DIRECTIONAL ELEMENT) 

CAUTION Before putting protective relays into 

service, remove all blocking which may have 

been inserted for the purpose of securing the 

parts during shipment, make sure that all mov­

ing parts operate freely, inspect the contacts 

to see that they are clean and close properly, 

and operate the relay to check the settings 

and electrical connections. 

APPLICATION 

These relays are used to provide directional 

ground fault protection in the carrier relay­

ing scheme using plate keyed carrier sets. The 

type HRK relay is used where residual current 

from the power transformer banks is available 

for polarizing the directional element. The 

type HRP relay is used where this residual cur­

rent is not available, and residual voltage 

must be used for polarizing the element. 

CONSTRUCTION AND OPERATION 

These relays consist of two beam-type over­

current unit, a directional unit, and an indi­

cating contactor switch. The trip circuit of 

the relay includes the directional contacts in 

series with the contacts of one overcurrent 

unit, the operation indicator, and the contac­

tor switch. The other overcurrent unit is used 

to start carrier signal transmission. Opera­

tion of this relay in connection with the car­

rier scheme is fully described in I .  L. 41-904. 

Overcurrent Unit  

The construction details of the two overcur­

rent unit are shown in Figure 1. The element 

consists of a pivoted be am with contact arm on 

one end and a restraining spring acting on the 

other. The be am is pulled down to make contact 

by a current coil, and resets through the ac­

tion of the restraining spring. 

The moving contact is a thin-walled silver 

SUPERSEDES I.L. 41-916.18 
*Denotes change from superseded issue. 

shell practically filled with tungsten powder. 

When this contact strikes the rigid stationary 

contact, the movement of the tungsten powder 

creates sufficient friction to a bsorb practi­

cally all of the energy of impact and thus the 

tendency of the contact to bounce is reduced 

to a minimum. The moving contact is loosely 

mounted on the beam and held in place by a leaf 

spring. The construction is such that the be am 

continues to move slightly after the contacts 

close deflecting the spring. This provides the 

required contact follow. Current is conducted 

into the moving contact by means of a flexible 

metal ri b bon. 

Directional Unit  

The directional unit is made up of five basic 

parts: the die-cast aluminum frame, the elec­

tromagnet, the molded cover assembly, the mov­

ing element assembly, and the bridge and upper 

b earing pin assem bly. The lower bearing pin 

and the magnetic core with its adjustment lever 

are mounted on the frame. The electromagnet 

has two series-connected po larizing coils 

mounted diametrically opposite one another, 

two series-connected current coils mounted dia­

metrically opposite one another and two magnet­

ic plugs accessi ble through the cover. The 
moving element consists of a spring and contact 

arm assem bly and a double aluminum loop mounted 

on a shaft which has end jewels for the top 

and bottom bearings. This shaft rides between 

the bottom steel bearing pin mounted in the 

frame and a similar pin in the bridge that 

mounts on the two longer studs of the electro­

magnet. The stops for the moving element are 

mounted on the cover and are easily accessible 

for the adjustment of the contact travel. The 

spring adjuster seats on the molded cover and 

is attached to the contact through a spiral 

spring. The moving contact is made of two 

thin-walled silver shells practically filled 

with tungsten powder and mounted back to back 
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TYPES HRK AND HRP RELAYS------------------------

TAP 
BLOCK 

TUNG5TL"' 
F"ILLEO CONT�C T 

Fig. l Sectional View of the Overcurrent Units, 

on a thin leaf spring. The stationary silver 

contacts are mounted on the molded cover. The 

electrical connection is made from the station­

ary contact to the moving contact, through the 

spiral and spring adjuster to the spring ad­

juster to the spring adjuster clamp. The flux 

in each pole face is lagged on the outside 

edges by copper loops. This produces a torque 

that counter-balances the centering torque, 

caused by the small power factor angle of the 

moving element. 

The torque of the unit is produced by the 

interaction of the current and flux which de­

velops forces on the two aluminum loops. The 

resulting torque is substantially free of vi­

brations, because the double-frequency torques 

that are produced on the two loops are equal 

and opposite in sign. The flux in each pole 

face is lagged on the outside edges. This pro­

duces a torque that counter-balances the cen­

tering torque, caused by the small power factor 

angle of the moving element. 

Indicati ng Contactor Switch Unit  (ICS) 

The d-e indicating contactor switch is a small 

clapper type device. A magnetic armature, to 

which leaf-spring mounted cont acts are attached, 

is attracted to the magnetic c ore upon ener­

gization of the switch. \\hen the switch closes , 

the moving contacts bridge two stationary con­

tacts, completing the trip circuit. Also during 

this operation tw o fingers on the armature d e­

f lect a spring located on the front of the 

switch, which allows the operation indicator 

target to drop, The target is reset from the 

2 

outside of the case by a push rod located at 

the bottom of the cover. 

The front spring, in addition to holding the 

target, provides restraint for the armature 

a nd thus controls the pickup value of the 

switch. 

CHARACTERISTICS AND SETTINGS 

The overcurrent unit of the relays operates 

in one cycle or less on values of ground fault 

current above 200% of the tap setting. The 

taps available are: 

0. 5, o. 75, 1. 0, 2. 0, 4. 0, 6. 0. 

The settings should be made by inserting the 

t ap screw in the tap to give the required 

pick-up. 

The carrier - start overcurrent unit at each 

line terminal is set on a lower tap than the 

*'tripping element at the opposite end of the 

line. This arrangement insures proper blocking 

for remote external faults which may not pick 

up both overcurrent elements at each line ter ­

minal. 

Select a tap for the tripping overcurrent 

unit (left-hand, front view) which will allow 

tripping the minimum internal ground fault. 

Set the carrier-start unit (right-hand, front 

view) on the next lower t ap. 

The HRK relay is designed for current polar­

ization with maximum torque occuring when the 

operating current leads the polarizing current 

30° to 35°. The minimum pick-up has been set 

by the spring tension to be approximately 1.0 

ampere when current circuits are connected in 

series. Greater sensitivity may be obtained 

by decreasing the spring tension; however, this 

will also decrease the restoring force when 

the unit is de-energized. 

The HRP relay is designed for potential po­

larization with an internal phase shifter so 

that the maximum torque occurs when the oper­

ating current lags the residual voltage by ap­
proximately 60 degrees. The minimum pick up 

has been set by the spring tension to be ap­

proximately 2.5 volts and 4 ampere at maximum 

torque. 
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TYPES HRK AND HRP RELA. YS --------------�---------•·L_._4_1 ._9_1 6_· 1 _c 

INDICATING--...___ 
CONTACTOR 
SWITCH 

'" 

FRONT Yll� 
WITK REU.TIYE IIISTANTAIIEOI& I'OLAIITIES AS Sllowtl, 
THE OIRECTIOMAL CONTACTS CLOSE· 

POLARIZIIIG WDG. 

- --DIRECTIOIIAL UIIIT 
-- - - -- ------t.IJ. OVEIICUIIREMT 

UNIT (FRONT VIEW) 

--R.H. OYEIICURRDIT 
UNIT (FRONT '1'1£1) 

-�CHASSIS OPERATED 
SHORTING SWITCH 

REO HANDLE 

---..CURIIEIIT TEST JAC« 

TERM!IIAL 

182A732 

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

Type FT3l Case. 

Trip Ci rcuit 

The main contacts will safely close 30 am­

peres at 250 volts d-e and the seal-in con­

tacts of the indicating contactor switch will 

safely carry this current long enough to trip 

a circuit breaker. 

The indicating contactor switch has two taps 

that provide a pickup setting of 0.2 or 2 am­

peres. To change taps requires connecting the 

lead located in front of the tap block to the 

desired setting by means of a screw connection. 

No other settings are required, Set in the 

2.0 tap for all carrier relaying applications, 

Trip Circuit Constant 

Indicating Contactor Switch (ICS) 

0. 2 ampere tap 6.5 ohms d-e resistance 

2. 0 ampere tap 0.15 ohms d-e resistance 

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 mount­

ing stu d or studs for projection mounting. 

Either a mounting stud or the mounting screws 

INDICATIII 
CONTACTOfl 
SWITCH 

FRONT Ylf� 
WITH IIEU.TIVE IIISTAIHAIIEOUS POLARITIES AS SHOWN, 
THE DIRECTIONAL COtiTACT$ CLOSE 

POlARIZIII6 woe. 

DIIIECTICNIAL UNIT 
L.H.OVEIICUIIIIENT 
UNIT (FRONT VIEW) 

�REACTOR 

R.H.OVERCURREMT 
UHIT (FROIIT VIEW) 

CHASSIS OPERATED 
SKOlTIIIG SIIIITCH 
RED HANDLE 

--TERNIMAL 

182A731 

Fig. 3 Internal Schematic of the Type HRP Relay In the 
Type FT3l Case. 

may be utilized for grounding the relay. The 

electrical connections may be made directly to 

the terminals by mean s of screws for steel 

panel mounting or to the terminal studs fur­

nished with the relay for thick panel mounting. 

The terminal studs may be easily removed or 

inserted by locking two nuts on the stud and 

then turning the proper nut with a wrench. 

For detailed FT case information refer to 

I. L. 41-076. 

The a-c external schematics of both the type 

HRK and HRP relays are shown in Figures 4 and 

5. The carrier relaying d-e schematic (sup­

plied with �11 carrier orders) should be con­

sul ted for the details of the external d-e con­

nections of these relays. 

ADJUSTMENTS 

The proper adjustments to insure correct 

operation of this relay have been made at the 

factory and should not be disturbed after re­

ceipt by the customer. If the adjustments 

have been changed, the relay taken apart for 

repairs, or if it is desired to check the ad­

justments at regular maintenance periods, the 

instructions below should be followed, 

All contacts should be cleaned periodically. 

A contact burnisher S#182A836H01 is recom­

mended for this purpose. The use of abrasive 
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TYPES HRK AND HRP RELAYS _______________________ _ 

STATION IUJI 

DEV ICf IIIMIER CHAIT 
17N - DIRECTIOIAL OVEICUIIUT lilotllla 

REU. Y TYPE IMl 
%'!• � OVEII:CI.IIIIIIT UIIIITS Of liiE 1111 

"" - PIIECTIOUL !lilT Of TYPE 1611 

183A245 
Fig. 4 External A.C Schematic of the Type HRK Relay. 

material for cleaning contacts is not recom­

mended, because of the danger of embedding 

small particles in the face of the soft silver 

and thus impairing the contact. 

Overcurrent Units 

Refer to Figure 1. Adjust the stop screw un­

til the beam is in a horizontal position when 

resting against it. Adjust the magnetic gap 

to . 020 inch. This is the gap between the beam 

and the stop pin. Adjust the stationary con­

tact for an . 020 inch gap when the beam is in 

the reset position. When the beam is in 

the operated position, there should be an . 01 5  

inch deflection of the moving contact. See that 

* the spring which is carried by the moving ele­

ment lies flat on the micarta arm with no Ini­

tial tension in either direction. Also, make 

sure that the flexible pigtail is at least 

3/3 2 inch away from the end of the stationary 

contact. 

Pass 0.5 ampere thru the unit with the tap 

screw in the 0. 5 tap and adjust the beam spring 

tension until the beam just trips. This spring 

tension should hold the beam in the reset posi­

tion, and when the beam is tripped on 0. 5 am­

pere, the beam should deflect the moving con­

tact spring and rest on the front stop pin. 

The tripping point of the other taps should be 

within ± 5% of the tap values. 

Directional Unit 

The upper bearing screw should be screwed 

down until there is only three to four thou-

4 

STATJOI IU 

1 2 3 

DEVICE MlJHiER .C16AIH 
6711 • DlltfCTIOIIAL OVEIICI.IIIUT liiiOUND 

RELAY TYtE KRP 

m, lf! · O'lii:CUiiliiT UNITS Qf TYPE HIP' 
'Po-·DIIUiCTIOULUtiiTM" TYPE d.P 

183A246 
Fig. 5 External A·C Schematic of the Type HRP Relay. 

sandths of an inch clearance between it and 

the shaft, and then securely locked in posi­

tion with the lock nut. This adjustment can 

be made best by carefully screwing down the 

top bearing screw until the double loop fails 

to turn freely and then backing up 1/8" of a 

turn. Great care must be taken in making this 

adjustment to prevent damage to the bearings. 

The travel of the moving contact is limited 

by the stationary contacts mounted on the mold­

ed cover. The contact gap should be adjusted 

as follows: With the moving contact centered 

between the studs, close the contact gaps by 

advancing the two front stationary contacts. 
Then back off the right-hand stationary con­

tact . 035 inch and lock both contacts in place. 

The front contact spring should be positioned 

in 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 

spring on the moving element. The complete 

moving element is limited in travel by two 

stop screws located on the molded cover assem­

bly. 

Type HRK relays only - The moving element 

stops should be adjusted so that the moving 

contact just touches the stationary contact 

when energized in the closing direction with 

5.0 amperes in phase in the current circuits. 

The right-hand stationary contact should be 

turned 1/6th of a turn to obtain . 005 inch con-

* tact follow. Adjust the back left-hand sta­

tionary contact to just miss the moving con-
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tact. Reverse the connections to one circuit 
and adjust the other stop so that the moving 
contact barely misses the left front stationary 
contact. Adjust the rear right hand stationary 
contact to just miss the moving contact. Ad­
just the spring tension so that the contacts 
close with 1 ampere applied (currents in phase). 
Energize the unit in the opening direction by 
passing 50 amperes through the current circuits 
in series. The contact should not bounce c losed 
when the element is suddenly deenergized. 
Slight readjustment of the left-hand stop may 
be necessary to insure that this does not hap­
pen. The magnetic plugs which are accessible 
through the molded cover are used to adjust for 
zero torque with current only in the operating 
coils. Raising the right-hand plug will pro­
duce torque to the right when considering the 
front moving contact. Adjust the plugs so that 
the contacts remain open with 30, 50 and 8 0  
amperes momentarily applied. 

* Type HRP relays only - The right-hand moving 
element stop should be adjusted so that the 
moving contact just touches the stationary 
contact when energized in the closing direc­
tion with 1 20 volts and 5. 0 amperes at 60 de­
grees lag. The right-hand stationary contact 
should then be turned 1/ 6th of a turn to ob-

* tain . 005 inch contact follow. Adjust the rear 
left-hand stationary contact to just miss the 
moving contact. Reverse the connections to one 
circuit and adjust the left hand stop so that 
the moving contact just barely misses the left­
hand stationary contact. Also adjust the rear 
right-hand stationary contact to just miss 
the moving contact. Adjast the spring tension 
so that the contact just closes with 2.5 volts 
and 4 amperes at 60 degr�es lag. Energize the 
unit in the opening direction with 120 volts 
and 60 amperes at 240 degrees lag. The contact 
should not bounce closed when the unit is sud­
denly de-energized. Slight readjustment of the 
left-hand stop may be necessary to insure that 
this does not happen. 

The Lever at the bottom of the unit should 
be adjusted so that the unit will operate with 

* 25 amperes and 0. 1 to 0. 4 volt at the maximum 
torque angle. After this adjustment, short the 
voltage coils and check to insure that the con­
tacts do not close on 60 amperes momentarily 
applied. Raising the right-hand plug under 

these conditions will produce torque to the 
right when considering the front moving con­
tact. The unit can be adjusted to just remain 
open under these conditions or adjusted to 
operate with 60 amperes and 0. 1 to 0. 4 volts 
at the maximum torque angle. 

Indicating Contactor Switch Unit ( I CS) 

Close the main relay contacts and pass suf­
ficient d-e current through the trip circuit 
to close the contacts of the ICS. This value 
of current should not be greater than the par­
ticular ICS tap setting being used. The indi­
cator target should drop freely. 

RENEWAL PARTS 

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

ENERGY REQUIREMENTS 

The typical 60 cycle burdens of the various 
circuits of these relays are as follows: 

HRP Relay Only 

Directional element and overcurrent unit in 
series: 

0. 5 amp. tap at 0. 5 amps. 
6. 0 amp. tap at 6. 0 amps. 

. 6  v. a. 
3. 8 v. a. 

41 o lag 
36° lag 

Directional element polarizing circuit: 

At 120 volts. 6. 9 v. a. 

HRK Relay Only 

Directional unit and overcurrent unit in series: 

0.5 amp. tap at 0. 5 amps. 
6. 0 amp. tap at 6. 0 amps. 

. 6  v. a. 
6. 7 v. a. 

41 o lag 
40° lag 

Directional unit polarizing circuit: 

At 5. 0 amperes 4. 8 v. a. 
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TYPES HRK AND HRP RELAYS-------------------------
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* Fig. 6 Outline and Drilling Plan lor the Type HRK and HRP Relays in the Type FT3l Case. 
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I.L. 41-916.18 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 

OVERCURRENT GROUND RELAYS 

(WITH TYPE HL-2 DIRECTIONAL ELEMENT) 

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

APPLICATION 

These relays are used to provide directional 
ground fault protection in the carrier relay­
ing scheme using plate keyed carrier sets. The 
type HRK relay is used where residual current 
from the power transformer banks is available 
for polarizing the directi onal element. The 
type HRP relay is used where this residual cur­
rent is not available, and residual voltage 
must be used for polarizing the element. 

CONSTRUCTION AND OPERATION 

These relays consist of two beam- type over­
current unit, a directional unit, and an indi­
cating contactor sw i tch. The trip circuit of 
the relay includes the directional contacts in 
series with the contacts of one overcurrent 
unit, the operation indicator, and the contac­
tor switch. The other overcurrent unit is used 
to start carrier signal transmission. Opera­
tion of this relay in connection with the car­
rier scheme is fully described in I. L. 41 -9 04. 

Overcurrent Unit 

The construction details of the two overcur­
rent unit are shown in Figure 1 .  The element 

consists of a pivoted beam with contact arm on 
one end and a restraining spring ac ting on the 
other. The beam is pulled down to make contact 
by a current coil, and resets through the ac­
tion of the restraining spring. 

The moving contact is a thin-walled silver 

SUPERSEDES I.L. 41-916.1A 
*Denotes change from superseded issue. 

shell practically filled with tungsten powder. 
When this contact strikes the rigid stationary 
contact, the movement of the tungsten powder 
creates sufficient friction to absorb practi­
cally all of the energy of impact and thus the 
tendency of the contact to bounce is reduced 
to a minimum. The moving contact is loosely 
mounted on the beam and held in place by a leaf 
spring. The construction is such that the beam 
continues to move slightly after the contacts 
close deflecting the spring. This provides the 
required contact follow. Current is conducted 
into the moving contact by means of a flexible 
metal ribbon. 

Directional Unit 

The directional unit is made up of five basic 
parts: the die-cast aluminum frame, the elec­
tromagnet, the molded cover assembly, the mov­
ing element assembly, and the bridge and upper 
bearing pin assembly. The lower bearing pin 
and the magnetic core with its adjustment lever 
are mounted on the frame. The electromagnet 
has two series- connected polarizing coils 
mounted diametrically opposite one another, 
two series- connected current coils mounted dia­
metrically opposite one another and two magnet­
ic 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 rides between 
the bottom steel bearing pin mounted in the 
frame and a similar pin in the bridge that 
mounts on the two longer studs of the electro­
magnet. The stops for the moving element are 
mounted on the cover and are easily accessible 
for the adjustment of the contact travel. The 
spring adjuster seats on the mo lded cover and 
is attached to the contact through a spiral 
spring. The moving contact is made of two 
thin- walled silver shells practically filled 
with tungsten powder and mounted back to back 
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TYPES HRK AND HRP RELAYS------------------------

TAP 
BLOCK 

TUNG�Tl.r-t 
F"ILLEO CONT.t.CT 

Fig. 1 Sectional View of the Overcurrent Units. 

on a thin leaf spring. The stationary silver 
contacts are mounted on the molded cover. The 
electrical connection is made from the station­
ary contact to the moving contact, through the 
spiral and spring adjuster to the spring ad­
juster to the spring adjuster clamp. The flux 
in each pole face is lagged on the outside 
edges by copper loops. This produces a torque 
that counter- balances the centering torque, 
caused by the small power factor angle of the 
moving element. 

The torque of the unit is produced by the 
interaction of the current and flux which de­
velops forces on the two aluminum loops. The 
resulting torque is substantially free of vi­
brations, because the double-frequency torques 
that are produced on the two loops are equal 
and opposite in sign. The flux in each pole 
face is lagged on the outside edges. This pro­
duces a torque that counter- balances the cen­
tering torque, caused by the small power factor 
angle of the moving element. 

Ind i cati n g  Contactor Switch Unit  ( I CS) 

The d-e indicating contactor switch is a small 
clapper type device. A magnetic armature, to 
which leaf-spring mounted contacts are attached , 
is attracted to the 111agnetic core upon ener­
gization of the switch. \�.hen the switch closes , 
the moving contacts bridge two stationary con­
tacts, completing the trip circuit. Also during 
this operation two fingers on the armature d e­
f l ect a spring loc ated on the front of the 
switch, which allows the operation indicator 
target to drop. The target is reset from the 

2 

outside of the case by a push rod located at 
the bottom of the cover. 

The front spring, in addition to holding the 
target, provides restraint for the armature 
a nd thus controls the pick up value of the 
switch. 

CHARACTERISTICS AND SETTINGS 

The overcurrent unit of the relays operates 
in one cycle or less on values of ground fault 
current above 200% of the tap setting. The 
taps available are: 

0. 5, o. 75, 1. 0, 2. 0, 4. 0, 6. o. 

The settings should be made by inserting the 
tap screw in the tap to give the required 
pick-up. 

The carrier - start overcurrent unit at each 
line terminal is set on a lower tap than the 
tripping element at either end of the line. 
This arrangement insures proper blocking for 
remote external faults which may not pick up 
both overcurrent elements at each line terminal. 

Selec t a tap for the tripping overcurrent 
unit (left- hand, front view) which will allow 
tripping the minimum internal ground fault. 
Set the carrier- start unit (right- hand, front 
view) on the next lower tap . 

The HRK relay is designed for current polar­
ization with maximum torque occuring when the 
operating current leads the polarizing current 
30° to 35°. The minimum pick -up has been set 
by the spring tension to be approximately 1 . 0 
ampere when current circuits are connected in 
series. Greater sensitivity may be obtained 
by decreasing the spring tension; however, this 
will also decrease the restoring force when 
the unit is de-energized. 

The HRP relay is designed for potential po­
larization with an internal phase shifter so 
that the maximum torque occurs when the oper­
ating current lags the residual voltage by ap­
proximately 60 degrees. The minimum pick up 
has been set by the spring tension to be ap­
proximately 2. 5 volts and 4 ampere at maximum 
torque. 
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INDICATING--
COMTACTOfl: 
SWITCH 

ICS 

FRONT YIEW 

WITH RELATIVE IMSTANTAII£01.6 POLARITIES AS S.IIOIHI, 
litE DIRECTIOIIAL CCHITACTS CLOSE· 

POLARIZING WDG. 

DIRECTIONAL UNIT 

-- --L.. II. OYERCURREMT 
UNIT {FRONT VIEW) 

11.11. OVERtURREMT 
UNIT (FRONT Yl£1) 

/CHASSIS OPERATED 
SltOIITIMG SWITCH 

RED HANDLE 

"-.........CURRENT TEST JACK 

TERI41NAL 

l82A732 

Fig. 2 Internal Schematic of the Type HRK Relay in the 
Type FT31 Case. 

Trip Circuit 

The main contacts will safely close 30 am­
peres at 250 volts d-e and the seal-in con­
tacts of the indicating contactor switch will 
safely carry this current long enough to trip 
a circuit breaker. 

The indicating contactor switch has two tap s 
that provide a pick up setting of 0. 2 or 2 am­
peres. To change taps requires connecting the 
lead located in front of the tap block to the 
desired setting by means of a screw connection. 

No other settings are required. Set in the 
2. 0 tap for all carrier relaying applications. 

Trip Circuit Constant 

Indicating Contactor Switch (ICS) 

0. 2 ampere tap 6. 5 ohms d-e resistance 
2. 0 ampere tap 0. 1 5  ohms d-e resistance 

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 mount­
ing stud or studs for projection mounting. 
Either a mounting stud or the mounting screws 

IIIDICATIII 
COMTACTOfl: 
SWITCH 

POLARIZING WOO. 

DIRECTIONAL UNIT 

-l.H.OVEIICURRENT 
---- UNIT (FRONT VIEW) 

---- --REACTOR 

FRONT VIEW 

liTH II.EL.ATIYE IMSTAIHAitEOi.IS POI.A.RITIES AS SHOWN, 
THE DIRECTIONAL COHTACTS CLOSE 

R.H.OVERCUIIREIIT 
UHIT (FRONT VIEW) 

__ CHASSIS OPERATED 
- � SKOUIIIG SWITCH 

/"__....RED HANDLE 

TEST SWITCH 

"'-....._CURRENT TEST JACK 

--TERMINAL 

l82A73l 

Fig, 3 Internal Schematic of the Type HRP Relay In the 
Type FT31 Case. 

may be utilized for grounding the relay. The 
electrical connections may be made directly to 
the terminals by means of screws for steel 
panel mounting or to the terminal studs fur­
nished with the relay for thick panel mounting. 
The terminal studs may be easily removed or 
inserted by lock ing two nuts on the stud and 
then turning the proper nut with a wrench. 

For detailed FT case information refer to 
I. L. 41-076. 

The a-c external schematics of both the type 
HRK and HRP relays are shown in Figures 4 and 
5. The carrier relaying d-e schematic (sup­
plied with �ll carrier orders) should be con­
sulted for the details of the external d-e con­
nections of these relays. 

ADJUSTMENTS 

The proper adjustments to insure correct 
operation of this relay have been made at the 
factory and should not be disturbed after re­
ceipt by the customer. If the adjustments 
have been changed, the relay taken apart for 
repairs, or if it is desired to check the ad­
justments at regular maintenance periods, the 
instructions below should be followed. 

All contacts should be cleaned periodically. 
A contact burnisher S#182A836H 0 1  is recom­
mended for this purpose. The use of abrasive 
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TYPES HRK AND HRP RELAYS _________ _______________ _ 

STATION BUS 

DEV.Itf IUMIER CKAIT 
67M • DIIECTIOUL OVEilCURIUT IIROUMU 

RELAY TYPE IRK %'!,. � OVEII:c.I.IIIIIT UNITS Of liiE IU 

� • D IIECT I OIAL liMIT Of TYPE Kill 

183A245 
Fig. 4 External A.C Schematic of the Type HRK Relay. 

material for cleaning contacts is not recom­
mended, because of the danger of embedding 
small particles in the face of the soft silver 
and thus impairing the contact. 

Overcurrent Units 

Refer to Figure 1 .  Adjust the stop screw 
until the beam is in a horizontal position 
when resting against it. Adjust the magnetic 
gap to . 020 inch. This is the gap between the 
beam and the stop pin. Adjust the stationary 
contact for an . 020 inch gap when the beam is 
in the reset position. When the beam is in 
the operated position, there should be an . 01 5  
inch deflection of the moving contact. See 
that the spring which carries the moving ele­
ment lies flat on the Micarta arm with no ini­
tial tension in either direction. Also, make 
sure that the flexible pigtail is at least 
3/32 inch away from the end of the stationary 
contact. 

P ass 0. 5 ampere thru the unit with the tap 
screw in the 0. 5 tap and adjust the beam spring 
tension until the beam just trips. This spring 
tension should hold the beam in the reset posi­
tion, and when the beam is tripped on 0.5 am­
pere, the beam should deflect the moving con­
tact spring and rest on the front stop pin. 
The tripping point of the other taps should be 
within ± 5% of the tap values. 

Directional Unit 

The upper bearing screw should be screwed 
down until there is only three to four thou-

4 

STATIOI IU 

1 ' '  

DEVICE NUMII£11. .CU.RT 
07M • DIRECTIOIAL OVEIICIIII.Ii:IH UROUMD 

RELAY TYPE KllP 
�, tf! · OVEICUI&UT UIIITS Of TYPE ltiP 

'! • DllliCTIOUL UliiT Of TYPE 'MaP 

183A246 
Fig. 5 External A·C Schematic of the Type HRP Relay. 

sandths of an inch clearance between it and 
the shaft, and then securely lock ed in posi­
tion with the lock nut. This adjustment can 
be made best by carefully screwing down the 
top bearing screw until the double loop fails 
to turn freely and then backing up 1/8 "  of a 
turn. Great care must be taken in making this 
adjustment to prevent damage to the bearings. 

The travel of the moving contact is limited 
by the stationary contacts mounted on the mold­
ed cover. The contact gap should be adjusted 
as follows: With the moving contact centered 
between the studs, close the contact gaps by 
advancing the two front stationary contacts. 
Then back off the right-hand stationary con­
tact . 035 inch and lock both contacts in place. 
The front contact spring should be positioned 
in 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 
spring on the moving element. The complete 
moving element is limited in travel by two 
stop screws located on the molded cover assem­
bly. 

Type HRK relays only - The moving element 
stops should be adjusted so that the moving 
contact just touches the stationary contact 
when energized in the closing direction with 
5. 0 amperes in phase in the current circuits. 
The right- hand stationary contact should be 
turned 1 /6th of a turn to obtain . 00 5  inch 
contact follow. The rear and left stationary 
contact stops should be adjusted to barely 
miss the moving c ontact when energized as 
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TYPES HRK AND HRP RELAYS 

above. Energize the unit in the opening direc­
tion by passing 60 amperes through the current 
circuits in series. The contact should not 
bounce cl osed when the element is suddenly de­
energized. Slight readjustment of the left­
hand stop may be necessary to insure that this 
does not happen. The magnetic plugs which are 
accessible through the molded cover are used 
to adjust for zero torque with current only in 
the operating coils. Raising the right-hand 
p lug will produce torque to the right when 

* considering the front moving contact. Adjust 
the plugs so that the contacts remain open with 
30, 50 and 80 amperes momentarily applied. 

Type HRP relays only - The moving element 
stops should be adjusted so that the moving 
contact just toHches the stationary contact 
when energized in the closing direction with 
1 20 volts and 5. 0 amperes at 60 degrees lag. 
The right- hand stationary contact should then 
be turned 1/ 6th of a turn to obtain . 005 inch 
contact follow. The rear and left stationary 
contact stops should be adjusted to barely 
miss the moving contact when energized as 
above. Energize the unit in the opening direc­
tion with 1 20 volts and 60 amperes at 240 de­
grees lag. The contact should not bounce 
closed when the unit is suddenly de- energized. 
Slight readjustment of the left-hand stop may 
be neces sary to insure that this does not 
happen. 

The lever at the bottom of the unit should be 
adjusted so that the unit will operate with 
30 amperes and 0. 1 to 0. 4 volt at the maximum 

* torque angle. After this adjustment, short the 
voltage coils and check to insure that the con­
tacts do not close on 60 amperes momentarily 
applied. Raising the right-hand plug under 
these conditions will produce torque to t he 
right when considering the front moving contact. 
The unit can be adjusted to just remain open 
under these conditions or adjusted to operate 
with 60 amperes and 0. 1 to 0. 4 volts at the 
maximum torque angle. 

I.L. 41·916.18 

Indicating Contactor Switch Unit ( ICS) 

Close the main relay contacts and pass suf­
ficient d-e current through the trip circuit 
to close the contacts of the ICS. This value 
of current should not be greater than the par­
ticular ICS tap setting being used. The indi­
cator target should drop freely. 

RENEWAL PARTS 

Repair work can be done most satisfactorily 
at the factory. However, interchangeable parts 
can be furnished to the customers who are 
equipped for doing repair work. When ordering 
p arts, always give the complete name- plate 
data. 

ENERGY REQUIREMENTS 

The typical 60 cycle burdens of the various 
circuits of these relays are as follows: 

HRP Relay Only 

Directional element and overcurrent unit in 
series: 

0. 5 amp. tap at 0. 5 amps. 
6. 0 amp. tap at 6. 0 amps. 

. 6 v. a. 
3. 8 v. a. 

41 ° lag 
36° lag 

Directional element polarizing circuit: 

At 1 20 volts. 6. 9 v. a. 

HRK Relay Only 

Directional unit and overcurrent unit in series: 

0. 5 amp. tap at 0. 5 amps. 
6. 0 amp. tap at 6. 0 amps. 

. 6  v. a. 
6. 7 v. a. 

41 ° lag 
40° lag 

Directional unit polarizing circuit: 

At 5. 0 amperes 4. 8 v. a. 
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TYPES HRK AND HRP RELA. YS -------------------------
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Fig. 6 Outline one/ Drilling Plan for the Type HRK one/ HRP Relays in the Type FT3l Case. 
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I.L. 41-916.18 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 

OVERCURRENT GROUND RELAYS 

(WITH TYPE HL-2 DIRECTIONAL ELEMENT) 

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

APPLICATION 

These relays are used to provide directional 
ground fault protection in the carrier relay­
ing scheme using plate k eyed carrier sets. The 
type HRK relay is used where residual current 
from the power transformer banks is available 
for polarizing the directi onal element. The 
type HRP relay is used where this residual cur­
rent is not available, and residual voltage 
must be used for polarizing the element. 

CONSTRUCTION AND OPERATION 

These relays consist of two beam- type over­
current unit, a directional unit, and an indi­
cating contactor swi tch. The trip circuit of 
the relay includes the directional contacts in 
series with the contacts of one overcurrent 
unit, the operation indicator, and the contac­
tor switch. The other overcurrent unit is used 
to start carrier signal transmission. Opera­
tion of this relay in connection with the car­
rier scheme is fully described in I. L. 41-9 04. 

Overcurrent Unit 

The construction details of the two overcur­
rent unit are shown in Figure 1. The element 
consists of a pivoted beam with contact arm on 
one end and a restraining spring acting on the 
other. The beam is pulled down to make contact 
by a current coil, and resets through the ac­
tion of the restraining spring. 

The moving contact is a thin- walled silver 

SUPERSEDES I.L. 41-916.1A 
*Denotes change from superseded issue. 

shell practically filled with tungsten powder. 
When this contact strikes the rigid stationary 
contact, the movement of the tungsten powder 
creates sufficient friction to absorb practi­
cally all of the energy of impact and thus the 
tendency of the contact to bounce is reduced 
to a minimum. The moving contact is loosely 
mounted on the beam and held in place by a leaf 
spring. The construction is such that the beam 
continues to move slightly after the contacts 
close deflecting the spring. This provides the 
required contact follow. Current is conducted 
into the moving contact by means of a flexible 
metal ribbon. 

Directional Unit 

The directional unit is made up of five basic 
parts: the die-cast aluminum frame, the elec­
tromagnet, the molded cover assembly, the mov­
ing element assembly, and the bridge and upper 
bearing pin assembly. The lower bearing pin 
and the magnetic core with its adjustment lever 
are mounted on the frame. The electromagnet 
has two series-connected polarizing coils 
mounted diametrically opposite one another, 
two series-connected current coils mounted dia­
metrically opposite one another and two magnet­
ic 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 bo ttom bearings. This shaft rides between 
the bottom steel bearing pin mounted in the 
frame and a similar pin in the bridge that 
mounts on the two longer studs of the electro­
magnet. The stops for the moving element are 
mounted on the cover and are easily accessible 
for the adjustment of the contact travel. The 
spring adjuster seats on the molded cover and 
is attached to the contact through a spiral 
spring, The moving contact is made of two 
thin-walled silver shells practically filled 
with tungsten powder an d  mounted back to back 
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TYPES HRK AND HRP RELAYS------------------------
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Fig. J Sectional View of the Overcurrent Units. 

on a thin leaf spring. The stationary silver 
contacts are mounted on the molded cover. The 
electrical connection is made fro m the station­

ary contact to the moving contact, through the 
spiral and spring adjuster to the spring ad­
juster to the spring adjuster clamp. The flux 
in each pole face is lagged on the outside 
edges by copper loops. This produces a torque 
that counter- balances the centering torque, 
caused by the small power factor angle of the 
moving element. 

The torque of the unit is produced by the 
interaction of the current and flux which de­
velops forces on the two aluminum loops. The 
resulting torque is substantially free of vi­
brations, because the double-frequency torques 
that are produced on the two loops are equal 
and opposite in sign. The flux in e ach pole 
face is lagged on the outside edges. This pro­
duces a torque that counter- balances the cen­
tering torque, caused by the small power factor 
angle of the moving element. 

Indicati ng Contactor Switch Unit  ( I CS) 

The d-e indicating contactor switch is a small 
clapper type device. A magnetic armature, to 
which leaf-spring mounted contac ts are attached , 
is attracted to the ruagnetic c ore upon ener­
gization of the switch. \\hen the switch closes, 
the moving contacts bridge two stationary con­
tacts, completing the trip circuit. Also during 
this operation two fingers on the armature d e­
f l ect a spring loc ated on the front of the 
switch, which allows the operation indicator 
target to drop. The target is reset from the 

2 

outside of the case by a push rod located at 
the bottom of the cover. 

The front spring, in addition to holding the 
target, provides restraint for the armature 
a nd thus controls the pick up value of the 
switch. 

CHARACTERISTICS AND SETTINGS 

The overcurrent unit of the relays operates 
in one cycle or less on values of ground fault 
current above 200% of the tap setting. The 
taps available are: 

o. 5, 0. 75, 1. 0, 2. 0, 4. 0, 6. 0. 

The settings should be made by inserting the 
tap screw in the tap to give the required 
pick-up. 

The carrier - start overcurrent unit at each 
line terminal is set on a lower tap than the 
tripping element at either end of the line. 
This arrangement insures proper blocking for 
remote external faults which may not pick up 
both overcurrent elements at each line terminal. 

Selec t a tap for the tripping overcurrent 
unit (left-hand, front view) which will allow 
tripping the minimum internal ground fault. 
Set the carrier-start unit (right- hand, front 
view) on the next lower tap. 

The HRK relay is designed for c urrent polar­
ization with maximum torque occuring when the 
operating current leads the polarizing current 
30° to 35° . The minimum pick-up has been set 
by the spring tension to be approximately 1.0 
ampere when current circuits are connected in 
series. Greater sensitivity may be obtained 
by decreasing the spring tension; however, this 
will also decrease the restoring force when 
the unit is de-energized. 

The HRP relay is designed for potential po­

larization with an internal phase shifter so 
that the maximum torque occurs when the oper­
ating current lags the residual voltage by ap­
proximately 60 degrees. The minimum pick up 
has been set by the spring tension to be ap­
proximately 2. 5 volts and 4 ampere at maximum 
torque. 
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TYPES HRK AND HRP RELAYS _______________________ 1·_L·_4_1·_9_16._1_8 

INDICATING �:i��TOR 
ICSJ-----------, 

ICS 

FRCHIT VIEW 
WITH RELATIVE IIISTAHTAMEOIIl POUIITIES AS S.IIOWtl, 
THE OIIIECTIOIIAL COIITACTS CLOSE· 

,, 

'" 

------.......____ POLARIZIIICl lfDG, 

-DIRECTIOIIAL UIIIT 

- -- L.K, O'IERCURRENT 
UNIT (FROMT VIEW) 

-- R.H. O'iERCURREMT 
UNIT (FRONT WIEI) 

..-----CHASSIS OPERATED 
SHORTING SW1Tt1t 

CURREtn TEST JACK 

TERMINAL 

182A732 

Fig. 2 Internal Schematic of the Type HRK Relay in the 
Type FT31 Case. 

Trip Circuit 

The main contacts will safely close 30 am­
peres at 250 volts d-e and the seal-in con­
tacts of the indicating contactor switch will 
safely carry this current long enough to trip 
a circuit breaker. 

The indicating contactor switch has two taps 
that provide a pickup setting of 0. 2 or 2 am­
peres. To change taps requires connecting the 
lead located in front of the tap block to the 
desired setting by means of a screw connection. 

No other settings are required. Set in the 
2.0 tap for all carrier relaying applications. 

Trip Circuit Constant 

Indicating Contactor Switch (ICS) 

0.2 ampere tap 6.5 ohms d-e resistance 
2.0 ampere tap 0.15 ohms d-e resistance 

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 mount­
ing stud or studs for projection mounting. 
Either a mounting stud or the mounting screws 

FRCHIT VIEW 
WITH RELATIU UISTAMTAIIEOUS POL.AAITIES AS SHOWN, 
THE DIRECTIONAL CONTACTS CLOSE 

-DIRECTIONAL UNIT 
-

-L,H.OVERCURREMT 
UNIT (FRONT VIEW) 

----REACTINt 

lt.H.OVERCURREMT 
UNIT (FROIIT VIEW) 

CHASSIS OPERATED 
SMOitTIIIG SIIIITCH 

___-___.RED HANDLE 

TEST SWITCH 

CURRENT TEST JACIC 

--TERMINAL 

182A731 

Fig. 3 Internal Schematic of the Type HRP Relay In the 
Type FT31 Case, 

may be utilized for grounding the relay. The 
electrical connections may be made directly to 
the terminals by means of screws for steel 
panel mounting or to the terminal studs fur­
nished with the relay for thick panel mounting. 
The terminal studs may be easily removed or 
inserted by locking two nuts on the stud and 
then turning the p�oper nut with a wrench. 

For detailed FT case information refer to 
I. L. 41-076. 

The a-c external schematics of both the type 
HRK and HRP relays are shown in Figures 4 and 
5. The carrier relaying d-e schematic (sup­
plied with all carrier orders) should be con­
sulted for the details of the external d-e con­
nections of these relays. 

ADJUSTMENTS 

The proper adjustments to insure correct 
operation of this relay have been made at the 
factory and should not be disturbed after re­
ceipt by the customer. If the adjustments 
have been changed, the relay taken apart for 
repairs, or if it is desired to check the ad­
justments at regular maintenance periods, the 
instructions below should be followed. 

All contacts should be cleaned periodically. 
A contact burnisher S#l82A836H01 is recom­
mended for this purpose. The use of abrasive 

3 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYPES HRK AND HRP RELAYS ____________ ___________ _ 

STATIOJI IUS 

DE'IIC£ IUMIER CHAIT 
17tl • D:lltECTIOIAl OYERCUIIItf:IH UII:OUIUI 

REUY TYPE NIJ. W.• � OVERCUIIII•T UNITS Of IliE IU 

� • DI IECTIOIIAL UNIT Of lYPE Hll 

Fig. 4 External A.C Schematic of the Type HRK Relay. 

material for cleaning contacts is not recom­
mended, because of the danger of embedding 
small particles in the face of the soft silver 
and thus impairing the contact. 

Overcurrent Units 

Refer to Figure 1. Adjust the stop screw 
until the beam is in a horizontal position 
when resting against it. Adjust the magnetic 
gap to .020 inch. This is the gap between the 
beam and the stop pin. Adjust the stationary 
contact for an .020 inch gap when the beam is 
in the reset position. When the beam is in 
the operated position, there should be an .015 

inch deflection of the moving contact. See 

that the spring which carries the moving ele­
ment lies flat on the Micarta arm with no ini­
tial tension in either direction. Also, make 
sure that the flexible pigtail is at least 
3/32 inch away from the end of the stationary 
contact. 

Pass 0.5 ampere thru the unit with the tap 
screw in the 0. 5 tap and adjust the beam spring 
tension until the beam just trips. This spring 
tension should hold the beam in the reset posi­
tion, and when the beam is tripped on 0.5 am­
pere, the beam should deflect the moving con­
tact spring and rest on the front stop pin. 
The tripping point of the other taps should be 
within ± 5% of the tap values. 

Directional Unit 

The upper bearing screw should be screwed 
down until there is only three to four thou-
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STATIOII I 

1 ' '  

DEY ICE IIIJMI:IER .CMART 
87N - OIRECTIOIAL OVUCUIIRUT IJROUMD 

REU'f TYPE HIP 

m, ff!- O'IEII:CUiiiUT UNITS Qf TYPE ltiP 

'l!- DIII:ECTIOIIAL U)IIT OF TYPE ·HRP 

183A246 
Fig. 5 External A-C Schematic of the Type HRP Relay. 

sandths of an inch clearance between it and 
the shaft, and then securely locked in posi­
tion with the lock nut. This adjustment can 
be made best by carefully screwing down the 
top bearing screw until the double loop fails 
to turn freely and then backing up 1/8" of a 
turn. Great care must be taken in making this 
adjustment to prevent damage to the bearings. 

The travel of the moving contact is limited 
by the stationary contacts mounted on the mold­
ed cover. The contact gap should be adjusted 
as follows: With the moving contact centered 
between the studs, close the contact gaps by 
advancing the two front stationary contacts, 
Then back off the right-hand stationary con­
tact . 035 inch and lock both contacts in place. 
The front contact spring should be positioned 
in 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 
spring on the moving element. The complete 
moving element is limited in travel by two 
stop screws located on the molded cover assem­
bly. 

Type HRK relays only - The moving element 
stops should be adjusted so that the moving 
contact just touches the stationary contact 
when energized in the closing direction with 
5.0 amperes in phase in the current circuits. 
The right-hand stationary contact should be 
turned 1/6th of a turn to obtain .005 inch 
contact follow. The rear and left stationary 
contact stops should be adjusted to barely 
miss the moving contact when energized as 
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TYPES HRK AND HRP RELAYS 

above. Energize the unit in the opening direc­
tion by passing 60 amperes through the current 
circuits in series. The contact should not 
bounce cl osed when the element is suddenly de­
energized. Slight readjustment of the left­
hand stop may be necessary to insure that this 
does not happen. The magnetic plugs which are 
accessible through the molded cover are used 
to adjust for zero torque with current only in 
the operating coils. Raising the right-hand 
plug will produce torque to the right when 

* considering the front moving contact. Adjust 
the plugs so that the contacts remain open with 
30, 50 and 80 amperes momentarily applied . 

Type HRP relays only - The moving element 
stops should be adjusted so that the moving 
contact just touches the stationary contact 
when energized in the closing direction with 
120 volts and 5.0 amperes at 60 degrees lag, 
The right-hand stationary contact should then 
be turned 1/ 6th of a turn to obtain . 005 inch 
contact follow. The rear and left stationary 
contact stops should be adjusted to barely 
miss the moving contact when energized as 
above. Energize the unit in the opening direc­
tion with 120 volts and 60 amperes at 240 de­
grees l ag, The cont act should not bounce 
closed when the unit is suddenly de-energized. 
Slight readjustment of the left-hand stop may 
be neces sary to insure that this does not 
happen. 

The lever at the bottom of the unit should be 
adj usted so that the unit will operate with 
30 am peres and 0 .1 to 0. 4 volt at the maximum 

* torque angle. After this adjustment, short the 
voltage coils and check to insure that the con­
tacts do not close on 6 0  amperes momentarily 
applied. Raising the right-hand plug under 
these conditions will produce torque to t he 
right when considering the front moving contact. 
The unit can be adjusted to just remain open 
under these conditions or adjusted to operate 
with 60 amperes and 0 .1 to 0 .4 volts at the 
maximum torque angle. 

I.L. 41·916.1 B 

Indi cati ng Contactor Switch Unit  ( ICS) 

Close the main relay contacts and p�ss suf­
ficient d-e current through the trip circuit 
to close the contacts of the ICS. This value 
of current should not be greater than the par­
ticular ICS tap setting being used. The indi­
cator target should drop freely. 

RENEWAL PARTS 

Repair work can be done most satisfactorily 
at the factory. However, interchangeable parts 
c an be furnished to the customers who are 
equipped for doing repair work. When ordering 
p arts, always give the complete name-plate 
data. 

ENERGY REQUIREMENTS 

The typical 60 cycle burdens of the various 
circuits of these relays are as follows: 

HRP Rel ay O nly 

Directi onal element and overcurrent unit in 
series: 

0. 5 amp. tap at 0. 5 amps. 
6. 0 amp. tap at 6. 0 amps. 

. 6  v. a. 
3. 8 v. a. 

41° lag 
36° lag 

D irectional element polarizing circuit: 

At 120 volts. 6 .  9 v. a. 

HRK Relay O nl y  

Directional unit an d  overcurrent unit in series: 

0. 5 amp. tap at 0. 5 amps. 
6. 0 amp. tap at 6 .  0 amps. 

. 6  v. a. 
6. 7 v. a. 

41° lag 
40° lag 

D irectional unit polarizing circuit: 

At 5. 0 amperes 4. 8 v. a. 
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TYPES HRK AND HRP RELAYS-------------------------
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1 90-32. SCREW 
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T�RM I I>.IAL AN b 
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( FRQ\4T I.JlEW) 
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Fig. 6 Outline one/ Drilling Plan for the Type HRK one/ HRP Relays in the Type FT3 1 Case. 
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I.L. 41 -91 6. 1 A  

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUC T IONS 

CAUTION Before putting protective rel ays into 
service, rem ove al l bl ocking which may have 
been inserted for the purpose of securing the 
parts during shipment, make sure that al l mov­
ing parts operate freely, inspect the contacts 
to see that they are cl ean and cl ose properl y, 
and operate the rel ay to check the settings 
and el ectrical connections. 

APPLICATION 

These rel ays are used to provide directional 
ground faul t protection in the carrier rel ay­
ing scheme using pl ate keyed carrier sets. The 
type HRK rel ay is used where residual current 
from the power transformer banks is avail abl e 
for pol arizing the directional element. The 
type HRP rel ay is used where this residual cur­
r ent is not avail ab l e, and residual. vol tage 
must be used for pol arizing the el ement. 

CONSTRUCTION AND OPERATION 

These rel ays consist of two beam- type over­
current unit, a directional unit, and an indi­
cating contactor swi tch. The trip circuit of 
the rel ay incl udes the directional contacts in 
series with the contacts of one overcurrent 
unit, the operation indicator, and the contac­
tor switch. The other overcurrent unit is used 
to start carrier signal transmission. Opera­
tion of this rel ay in connection with the car­
rier scheme is ful l y  described in I. L. 41-9 04. 

Overcurrent Unit 

The construction detail s of the two overcur­
rent unit are shown in Figure 1. The el ement 
consists of a pivoted beam with contact arm on 
one end and a restraining spring ac ting on the 
other. The beam is pul l ed down to make contact 
by a current coil , and resets through the ac­
tion of the restraining spring. 

The moving contact is a thin- wal l ed sil ver 

SUPERSEDES I . L. 4 1 -91 6. 1 
* Denotes change from superseded issue. 

shel l practical l y  fil l ed with tungsten powder. 
When this contact strikes the rigid stationary 
contact, the movement of the tungsten powder 
creates sufficient friction to absorb practi­
cal l y  al l of the energy of impact and thus the 
tendency of the cont act to bounce is reduced 
to a minimum. The moving contact is l oosel y 
mounted on the beam and hel d in pl ace by a l eaf 
spring. The construction is such that the beam 
continues to move slightl y after the contacts 
cl ose defl ecting the spring. This provides the 
required contact fol l ow. Current is conducted 
into the moving co ntact by means of a flexible 
metal ribbon. 

Directional Unit 

The directional unit is made up of five basic 
parts: the die- cast al uminum frame, the elec­
tromagnet, the mol ded cover assembl y, the mov­
ing element assembly, and the bridge and upper 
b earing pin assembl y. The l ower bearing pin 
and the magnetic core with its adj ustment l ever 
are mounted on the frame. The el ectromagnet 
has two ser ies- connected pol ar izing coil s 
mounted diametrical l y  opposite one another, 
two series- connected current coil s mounted dia­
metrical l y  opposite one another and two magnet­
ic pl ugs accessibl e through the cover. The 
moving element consists of a spring an d  contact 
arm assembly and a doubl e  al uminum l oop mounted 
on a shaft which has end j ewel s for the top 
and bottom bearings. This shaft rides between 
the bottom steel bearing pin mounted in the 
fram e  and a simil ar pin in the bridge that 
mounts on the two l onger studs of the el ectro­

magnet. The stops for the moving el ement are 
mounted on the cover and are easil y accessibl e 
for the adj ustment of the contact travel . The 
spring adj uster seats on the mol ded cover and 
is attached to the contact through a spiral 
spring. The moving contact is made of t wo 
thin- wal l ed sil ver shel l s  practical l y  fil l ed 
with tungsten powder and mounted back to back 
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TYPES HRK AND HRP RELAYS------------------------

TAP SCREW 

TAP BLOCK 

TUNG5ll,.. 
F"ILLEO 

CONT.-.CT 

Fig. J Sectional View of the Overcurrent Units. 

on a thin leaf spring. The stationary silver 
contacts are mounted on the molded cover. The 
electrical connection is made from the station­
ary contact to the moving contact, through the 
spiral and spring adjuster to the spring ad­
juster to the spring adjuster clamp. The flux 
in each pole face is lagged on the outside 
edges by copper loops. This produces a torque 
that counter-balances the centering torque, 
caused by the small power factor angle of the 
moving element. 

The torque of the unit is produced by the 
interaction of the current and flux which de­
velops forces on the two aluminum loops. The 
resulting torque is substant i al l y  free of vi­
brations, because the double-frequency torques 
that are produced on the two loops are equal 
and opposite in sign. The flux in e ach pole 
face is lagged on the outside edges. This pro­
duces a torque that counter-balances the cen­
tering torque, caused by the small power factor 
angle of the moving element. 

Indi cati ng Contactor Switch Unit  (ICS) 

The d-e indicating contactor switch is a small 
clapper type device . A magnetic armature, to 
which leaf-spring mounted contac ts are attached , 
is attracted to the magnetic core upon ener­
gization of the switch. \\hen the switch closes , 

the moving contacts bridge two stationary con­
tacts, completing the trip circuit. Also during 
this operation tw o fingers on the armature d e­
flect a spring located on the front of the 
switch, which allows t he operation indicator 
target to drop. The target is reset from the 

2 

outside of the case b y  a push rod located at 
the bottom of the cover. 

The front spring, in addition to holding the 
target, provides restraint for the armature 
a nd thus controls the pickup value of the 
switch. 

CHARACTERISTICS AND SETTINGS 

The overcurrent unit of the relays operates 
in one cycle or less on values of ground fault 
current above 200% of the tap setting. The 
taps available are: 

0. 5, 0. 75, 1. 0, 2. 0, 4. 0, 6. 0. 

The settings should be made by inserting the 
t ap screw in the tap to give the required 
pick-up, 

The carrier - start overcurrent unit at each 
line terminal is set on a lower tap than the 
tripping element at either end of the line. 
This arrangement insures proper blocking for 
remote external faults which may not pick up 
both overcurrent elements at each line terminal. 

Select a tap for the tripping overcurrent 
unit (left-hand, front view) which will allow 
tripping the minimum internal ground fault. 
Set the carrier-start unit (right- hand, front 
view) on t he next lower tap.  

The HRK relay is designed for current polar­
ization with maxi mum torque occuring when the 
operating current leads the polarizing current 
30° to 35°. The minimum pick-up has been set 
by the spring tension to be approximately 1. 0 
ampere when current circuits are connected in 
series. Greater sensitivity may be obtained 
by decreasing the spring tension; however, this 
will also decrease the restoring force w hen 
the unit is de-energized. 

The HRP relay is designed for potential po­
larization with an internal phase shifter so 
that the maximum torque oc curs when the oper­
ating current lags the residual voltage by ap ­
proximately 6 0  degrees. The minimum pick up 
has been set by the spring tension to be ap­
proximately 2. 5 volts and 4 ampere at maximum 
torque. 
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TYPES HRK AND HRP RELAYS ______________________ ,_. L_. _4_1 -_9 1_6_. 1_A 

�={���:,:a ------
swtrcK 

'" 

FROIIT YIEV 
W I TH RELATIVE IIISTAMTAMEU POLJIITIES AS SHOWN, 
ThE DIRECTICitiAL CONTACTS CLOSE· 

POLAR IZING WDG. 

--DI RECTIONAL UIIIT 

--- ----t. K. OVERCURRENT 
UNIT ( FRONT V I EW) 

f;. -+--+--+-- -R. H. OVERGURR(NT 
UNIT ( FRONT V I EW) 

CHASSIS OPERATED 
SHORT ING SWITCH 

RED HANDLE 

TEST SWI TCH 

CUIREJIT TEST .IACI: 

TERMINAL 

182A732 

Fig. 2 Internal Schematic ol the Type HRK Relay in the 
Type FT3 1 Case. 

Trip Circui t 

The main contacts will safely close 30 am­
p eres at 25 0 volts d- e and the seal-in con­
tacts of the indicating contactor switch will 
safely carry this current long enough to trip 
a circuit breaker. 

The indicating contactor switch has two tap s 
that p rovide a p ickup setting of 0. 2 or 2 am­
peres. To change taps requires connecting the 
lead located in front of the tap block to the 
desired setting by means of a screw connection. 

* No other settings are required. Set in the 
2. 0 tap for all carrier relaying app lications. 

Trip C ircuit Constant 

Indicating Contactor Switch ( ICS) 

0. 2 ampere tap 
2. 0 ampere tap 

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

INSTALLATION 

The relays should be mounted on switchboard 
panels or their equival ent in a location free 
from dirt, moisture, excessive vibration, and 
heat. Mount the relay vertically by means of 
the four mounting holes on the flange for semi­
flush mounting or by means of the rear mount­
ing stud or studs for p rojection mounting. 
Either a mounting stud or the mounting screws 

FROIIT YIEV 
WITH RELATIVE IIISTAIHAIIEOUS POLAil iTIES AS SHOWN, 
THE D I RECTIOIIAL COIITACTS CLOSE 

POLARIZIIIG '*'· 

OIRECTIOIAL UNIT 

l.H. OYERCURRENT UIIT ( FRONT V I EW) 

REACTOR 

R.H.OYERCURREMT 
UHIT ( FROIT VIEW) 

CHASSIS OPERATED 
SHOITIIIG SWITCH 

RED HAKDLE 

CURRENT TEST JACK 
TERMINAL 

182A731 

Fig, 3 Internal Schematic ol the Type HRP Relay In the 
Type FT3 1 Case. 

may be utilized for grounding the relay. The 
electrical connections may be made directly to 
the terminals by means of screws for steel 
p anel mounting or to the terminal studs fur­
nished with the relay for thick panel mounting. 
T he terminal studs may be easily removed or 
inserted by locking two nuts on the stud and 
then turning the proper nut with a wrench. 

For detailed FT case information refer to 
I.L.  41-076. 

The a-c external schematics of both the type 
HRK and HRP relays are shown in Figures 4 and 
5. The carr i e r  re l aying d- e schemat i c  (sup ­
p lied with �1 1 carrier orders) should be con­
sulted for the details of the external d-e con­
nections of these relays. 

ADJUSTMENTS 

The p rop er adjustments to insure correct 
operation of this relay have been made at the 
factory and should not be disturbed after re-
ceip t by the customer. If the adj ustments 
have been changed, the relay taken ap art for 
repairs, or if it is desired to check the ad­
justments at regular maintenance periods, the 
instructions below should be followed. 

All contacts should be cleaned periodically. 
A contact burnisher SN 182A836H0 1  is recom­
mended for this purpose. The use of abrasive 
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TYPES HRK AND HRP RELAYS _______________________ _ 

STATIOtl I 

DEV.It£ IUMIER CKAIT 

17M • DIIUCTIDIAL. OIIEitCUIItf:IIT GaOUiiiD 
RELAY TYPE till W.• � OYERWIII.IIT UJUTS Of liiE IIIII: 

'" • D I IECT IOUL UMIT Of TYPE Mil 

183A245 
Fig. 4 External A.C Schematic of the Type HRK Relay. 

material for cle aning contacts is not re com­
me nded,  be cause of the d ange r of e mbedding 
small particles in the face of the soft silve r 
and thus impairing the contact. 

Overcurrent Units 

Re fe r  to Figure 1 .  Adjust the stop screw 
until the be am is in a hor izontal position 
whe n  resting against it. Adjust the magne tic 
gap to . 020 inch. This is the gap be tween the 
beam and the stop pin. Adjust the stationary 
contact for an . 020 inch gap whe n  the beam is 
in the rese t  position. Whe n the beam is in 
the operated position, there should be an . 01 5  
inch de f l e ction o f  the moving contact. Se e 
that the spring which carrie s the moving ele­
ment lies flat on the Micarta arm with no ini­
tial tension in e ither dire ction. Also, make 
sure that the fle xible pigtail is at le ast 
3/32 inch away from the end of the stationary 
contact. 

P ass 0. 5 ampere thru the unit with the tap 
screw in the 0. 5 tap and adjust the beam spring 
tension until the beam just trips. This spring 
tension should hold the beam in the reset posi­
tion, and whe n  the beam is tripped on 0. 5 am­
pere, the beam should deflect the moving con­
tact spring and rest on the front stop pin. 
The tripping point of the other taps should be 
within ± 5% of the tap value s. 

Directional Unit 

The uppe r be ar ing screw should be screwed 
down until there is only thre e  to four thou-

4 

STUIOI I 

I 2 a 

DEVICE thJMIIEil .CWT 

17M • D IIECTIOMAL OVEICUIIlUT UROUMD 
REU. Y TY'E NIP 

m, 'l! · OViiCUiiiiT UIIITS OF TYPE HIP 

'!! · DllliCti0111A1. UIIIT OF TYPE 'IAKP 

183A246 
Fig. 5 External A·C Schematic of the Type HRP Relay. 

sandths of an inch cle arance be twee n  it and 
the shaft, and then securely locked in posi­
tion with the lock nut. This adjustment can 
be made best by car efully screwing down the 
top bearing screw until the double loop fails 
to tur n fre e ly and the n  backing up 1/8 "  of a 
turn. Great care must be taken in making this 
adjustme nt to prevent damage to the bearings. 

The travel of the moving contact is limited 
by the stationary contacts mounted on the mold­
ed cover. The contact gap should be ad justed 
as follows: With the moving contact ce nte red 
betwe e n  the studs, close the contact gaps by 
advancing the two front stationary contacts. 
Then back off the right-hand stationary con­
tact . 035 inch and lock both contacts in place. 
The front contact spring should be positioned 
in the ce nte r of the . 0 20 inch slot of the 
aluminum guard by means of the small adjusting 
screw located on the nut plate that holds the 
spring on the moving e le me nt. The complete 
moving e le ment is limited in tr ave l by two 
stop screws located on the molded cover assem­
bly. 

Type HRK re lays only - The moving e le me nt 
stops should be ad juste d so that the moving 
contact just touche s the stationary contact 
when ene r gized in the closing d irection with 
5. 0 amperes in phase in t he current circuits. 
The right-hand stationary contact should be 
turned 1/ 6th of a tur n to obtain . 00 5  inch 
contact follow. The rear and left stationary 
contact stops should be ad juste d to bar e ly 
miss the moving contact whe n e ne r gize d as 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYPES HRK AND HRP RELAYS 

above. Energize the uni t in the opening direc­
tion by passing 60 amperes through the current 
ci rcui ts i n  series. The contact shoul d not 
bounce closed when the element is suddenly de­
energi zed. Sl ight readj ustment of the l eft­
hand stop may be necessary to insure that thi s 
does not happen. The magneti c pl ugs which are 
accessi bl e through the mol ded cover are used 
to adj ust for zero torque with current only i n  
the operating coi l s. Rai si ng the ri g ht-hand 
p l ug wi l l  produce torque to the ri ght when 
considering the front moving contact. 

Type HRP rel ays onl y - The movi ng el ement 
stops shoul d be adj usted so that the moving 
contact j ust touches the stationary contact 
when energi zed i n  the cl osi ng direction wi th 
120 vol ts and 5. 0 amperes at 60 degrees l ag.  
The ri ght-hand stati onary contact shoul d then 
be turned 1/6th of a turn to obtai n . 005 i nch 
contact fol l ow. The rear and l eft stationary 
contact stops shoul d be adj usted to barel y 
m i ss the moving contact when e nergi zed as 
above. Energize the unit i n  the openi ng direc­
ti on wi th 120 vol ts and 60 amperes at 240 de­
g rees l ag.  The contact shoul d not bounce 
cl osed when the unit is suddenl y de-energized. 
Sl ight readj ustment of the l eft-hand stop may 
be necessary to i nsure that thi s does not 
happen. 

The l ever at the bottom of the uni t shoul d 
be adj usted so that the unit wi l l  operate wi th 
30 amperes and 0. 1 to 0. 4 vol t at the maximum 
torque angle. Before or after thi s adj ustment, 
short the vol tage coi l s  and check to i nsure 
that the contacts do not cl ose on 60 amperes 
momentari l y  appl i ed. Rai sing the right-hand 
pl ug under these conditi ons wi l l  produce torque 
to the right when considering the front moving 
contact. The unit can be adj usted to j ust re­
mai n open under these condi ti ons or adj usted 
to ope r ate with 60 amperes and 0. 1 to 0. 4 
vol ts at the maximum torque angle. 

I.L. 41-916.1A 

Indi cating Contoctor Switch Unit  ( ICS) 

Cl ose the mai n rel ay contacts and pass suf­
fi ci ent d-e current through the tri p  ci rcui t 
to cl ose the contacts of the ICS. Thi s val ue 
of current shoul d not be greater than the par­
ticul ar ICS tap setting being used. The i ndi ­
cator target shoul d drop freel y. 

RENEWAL PARTS 

Repair work can be done most satisfactori l y  
at the factory. However, i nterchangeable parts 
can be f urni shed to the customers who are 
equi pped for doi ng repai r work. When orderi ng 
p arts, al ways gi ve the compl ete name-pl ate 
data. 

ENERGY REQUIREMENTS 

The typi cal 60 cycl e burdens of the various 
ci rcuits of these rel ays are as fol l ows: 

HRP Rel ay O n l y 

Di rectional el ement and overcurrent uni t i n  
series: 

0. 5 amp. tap at 0. 5 amps. 
6. 0 amp. tap at 6. 0 amps. 

. 6  v. a. 
3. 8 v. a. 

4 1° l ag 
36° l a-g 

Di rectional el ement pol ari zi ng ci rcuit: 

At 120 volts. 6. 9 v. a. 

HRK Rel ay Onl y 

Directi onal uni t and overcurrent uni t in series: 

0. 5 amp. tap at 0. 5 amps. 
6. 0 amp. tap at 6. 0 amps. 

. 6  v. a. 
6. 7 v. a. 

4 1° l ag 
40° l ag 

D i rect i onal uni t pol ari z i n g  ci rcui t: 

At 5. 0 am peres 4 . 8 v. a. 
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TYPES HRK AND HRP RELAYS-------------------------
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190·32 SCREW 
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Fig. 6 Outline and Drilling Plan for the Type HRK and HRP Relays in the Type FTJ J Case. 
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