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INSTRUCTIONS 

CAUTION 

Before putting protect ive relays into 
service, remove all blocking which may have been 
inserted for the purpose of securing the part s 
during shipment , make sure that all moving part s 
operate freely,  inspect the contact s t o  see that 
they are c l ean and c l ose properly , and operate 
the relay t o  check the sett ings and electrical 
connect i ons . 

APPLICAT ION 

These relays �re used to provide dir­
ect i onal ground fault protect ion in the carrier 
relaying s cheme using cathode -keyed carrier 
set s . The type HRK relay is used where neutral 
current from the power transformer banks is 
available for polarizing the direct ional element . 
The type HRP relay is used where this neutral 
current is not avai lab l e ,  and residual voltage 
must be used for polarizing the element . 

C ONSTRUCTION AND OPERAT ION 

These relays consist of two beam-type 
overcurrent element s ,  a direct ional element , 
contactor switch, and operati on indicat or . The 
trip c ircuit of the relay includes the direc­
t i onal contact s in series with the contact s of 
one overcurrent element , the operati on indica­
t or ,  and the contactor switch . The other over­
current element is used to start carrier s ignal 
transmis sion . Operation of this relay in con­
nection with the carrier s cheme i s  fully de­
scribed in I . L .  41-600. 5. 

Overcurrent Element 

The construction detail s  of the two 
overcurrent element s  are shown in Figure 1. The 
element consists  of a pivoted beam with a con ­
tact arm o n  one end and a restraining spring 
acting on the other . The beam i s  pulled down t o  
make c ontact b y  a current coi l ,  and reset s 
through the act ion of the restraining spring . 

The moving contact i s  a hollow ,  s i l ­
ver , egg -shaped capsule pract ically fil led with 
tungsten powder . When this contact strikes the 
rigid stat ionary contact , the movement of the 
tungsten powder creates sufficient friction to 
absorb practically al l of the energy of impact 
and thus the tendency of the contact to bounce 
is reduced to a minimum . The moving contaet is 
loosely mounted on the beam and held in place by 
a leaf spring . The construction is such that 
the beam cont inues to move sl ightly after the 
contacts c lose deflect ing the spring . This pro ­
vides the required contact fol low . Curren':; i s  
conducted int o the mov ing contact b y  means o f  a 
flexible metal ribbon . 

Directional Element 

The direct ional element is of the in ­
duct ion l oop type . A small transformer causes a 
large current t o  flow in a s ingle-turn movable 
11luminum aecondary , which current is substan­
t ially in phase with the prima�y polarizing 
voltage or current . The current coils are 
mounted on a magneti c  frame and the current and 
polarizing element s are as sembled at right 
angles t o  each other with the one-turn loop in 
the air gaps of the current coil flux path .  The 
interaction of the current and polarizing fluxes 
produces t orque and rotates the l oop in one of 
two direct ions , depending on the direction of 
power flow . 

A Micarta arm extends from the moving 
loop from which project s a short leaf spring . A 
small ,  thin-wal led , cyl indrical contact , fil led 
with powdered tungsten , is rigidly attached t o  
the outer end o f  the spring . When this contact 
strikes the rigid stationary contact , the move­
ment of the tungsten powder creates sufficient 
frict ion to absorb pract ical ly all  the energy of 
impact and thus the tendency of the contact t o  
bounce is reduced t o  a minimum . Current i s  con­
ducted into the moving contact by means of a 
flexible metal ribbon known as a pigtail . 

The stationary contact s crew fastens 
int o a rigid project ing arm . Contact follow i s  
secured b y  permitting the loop t o  travel for a 
short distance after the contact s c l ose,  thus 
deflecting the leaf spring . This is done by an 
adjustable stop screw . Another stop s crew lim­
its the travel of the loop in the opening direc­
t ion . These stop screws act direct ly on the 
loop . This directional element has nearly true 
wattmeter characteristics . 

Contact or Switch 

The d-e contactor swit ch ( CS ) in the 
relay is a small solenoid type swit ch . A cylin­
drical plunger with a s ilver dis c mounted on its  
lower end moves in the core of  the solenoid . As  
the plunger travels upward , the disc  bridges 
three silver stationary contact s .  The coil i s  
i n  series with the main contacts o f  the relay 
and with the trip coil of the breaker . When the 
relay contacts close , the coil becomes energized 
and c l oses the switch contact s .  This shunt s the 
main relay contact s ,  thereby relieving them of 
the duty of carrying tripping current . These 
c ontacts remain closed unt il  the trip circuit 
is opened by the auxiliary swit ch on the break­
er . The contact or swit ch is equipped with a 
third point which is connected t o  a terminal on 
the relay to operate a bell alarm . 

The contact or swit ch operates on a 
minimum of 2 . 0  amperes , but the trip circuit 
should draw at least 4 or 5 amperes in order t o  
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TYPES HRK AND HRP RELAYS 
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Figure 1 .  
Sectional View of the Over0urrent Elements .  

keep the time o f  operation of the switch to a 
minimum and provide pos itive operation . 

Operation Indicator 

The operation indicator is a small 
solenoid coil connected in the trip circuit . 
When the coi l is energized , a spring-restrained 
armature releases the white target which falls 
by gravity to show the completion of the trip 
circuit . The high-speed action of the indicator 
i s  obtained by fastening a weight through a leaf 
spring to the armature . The added inertia 
causes the armature to continue its motion after 
the coil has been short-circuited . 

CHARACTERISTICS AND SETTINGS 

The overcurrent element of the relay 
operates in one cycle or les s  on values of 
ground fault current above 200% of the tap set ­
ting . The taps available are: 

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

The settings should be made by insert­
ing the tap screw in the tap to give the re ­
quired pick -up . 

It is des irable to set the carrier 
start overcurrent element on a lower tap than 
the tripping overcurrent element in most carrier 
installation s . This insures pos itive starting 
of the carrier transmitter for all  faults in the 
immediate vicinity . If the rault is  external , 
the tripping overcurrent and directional ele ­
ments in con junction with the carrier relays 
will  block tripping . 

The polariz ing coi l  of the type HRK 
relay is wound in two sections brought out to 
taps marked A ,  B ,  C ,  and D .  By various arrange ­
ment of the l inks between these taps and taps* 
19 and 20 which connect to the base terminal s ,  
the relay can be used at its best operating 
point when wide variations in polarizing cur­
rents are encountered . The characteristics of 
the 6 0cycle polariz ing coi l s  are shown in Table 
I .  
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TOP VIE:W Figure 2 .  
Internal Schematic of the External 
Phase Shifter for the Type HRP Relay . 

TABLE I 

l Minimum 
Pick-up 
Amps . 

3 . 0  

2 . 0  

1 .5 

1 . 2 

2 Maximum 
Polarizing 
Amps . 

Connection s 
of links * 

75 . 0  

32 . 0  

25 . 0  

15 . 0  

A to 19 , B 
to C ,  D to 20  
A to 20,  B 
to 19 
C to 19 , D 
to 20  
A to C,  B to 
19 , D to 20  

lThe approximate minimum pick-up current of the 
directional element with the polariz ing and cur­
rent winding in series . 

2The approximate maximum current that should be 
pas sed thru the polarizi.ng winding for satis fac ­
tory operation . 

*In type FT case,  terminals 13 and 14 instead of 
19 and 2 0 ,  respectively . 

Select the l owest number of turns 
which will permit the type HRK directional ele­
ment to close under the minimum fault condition . 
This should insure satis factory operati on over 
the widest range of fault currents . 

RELAYS IN TYPE FT CASE 

The type FT cases are dust-proof en ­
closures combining relay elements and knife ­
blade test switches in the same case . This com­
bination provides a compact flexible assembly 
easy to maintain , in spect , test and adjust . 
There are three main units of the type FT case: 
the case,  cover , and chas sis . The case is an 
all welded steel housing containing the hinge 
half of the knife -blade test switches and the 
terminal s  for external connections .  The cover 
is a drawn steel frame with a clear window which 
fits over the front of the case with the switch­
es closed . The cha s s i s  is a frame that supports 
the relay elements and the contact jaw half of 
the test switches . Thi s s l ides in and out of 
the case . The electrical connectio11s between 
the base and chas s i s  are completed through the 
closed knife-blades . www . 

El
ec

tric
alP

ar
tM

an
ua

ls 
. c

om
 



TYPES HRK AND HRP RELAYS 

Removing Cha s s i s  

T o  remove the chas sis , first remove 
the cover by unscrewing the captive nuts at the 
corners . There are two cover nuts on the S s ize 
case and four on the L and M size cases . This 
exposes the relay element s and all the test 
switches for inspection and testing . The next 
ste,p is to open the test switches . Always open 
the elongated red handle switches first before 
any of the black handle switches or the cam ac ­
tion latches . Thi s  open s the trip circuit to 
prevent accidental trip out . Then open all the 
remaining switches . The order of opening the 
remaining switches is  not important . In opening 
the test switches they should be moved all the 
way back against the stops . With all the 
switches fully opened , grasp the two cam action 
latch arms and pul l  outward . Thi s releases the 
cha s s i s  from the case . Using the latch arms as 
handles ,  pull the chas sis  out of the base . The 
chas s i s  can be set on a test bench in a normal 
upright position as well as on its top , back or 
sides for easy inspection , maintenance and test . 

After removing the chas s i s  a duplicate 
cha s s i s  may be inserted in the case or the blade 
portion of the switches can be closed and the 

. cover put in place without the chas sis . The 
chassis operated shorting switch located behind 
the current test switch prevents open -circuiting 
the current transformers when the current type 
test switches are c losed . 

When the chas sis  i s  to be put back in 
;he cas e ,  the above procedure is to be followed 
Ln the reversed order . The elongated red handle 
switch should not be closed unti l after the 
cha s s i s  has been latched in place and all of the 
black handle switches closed . 

Electrical Circuits 

Each terminal in the base connects 
thru a test switch to the relay elements in the 
cha s s i s  as shown on the internal s chematic dia­
grams . The relay terminal is  identified by num­
bers marked on both the ins ide and outside of 
the bas e .  The test switch pos itions are identi­
fied by letters marked on the top and bottom 
surface of the moulded blocks . These letters 
can be seen when the chas sis  is removed from the 
case . 

The potential and control c ircuits 
t�ru the relay are disconnected from the exter­
nal circuit by opening the as sociated test 
switches . Opening the current test switch 
short -circuits the current tran sformer secondary 
and di s connects one side of the relay coil but 
leaves the other s ide of the coil connected to 
the external c ircuit thru the current test jack 
jaws . Thi s  circuit can be isolated by inserting 
the current test plug (without external connec­
tions),  by inserting the ten circuits test plug,  
or by inserting a piece of insulating material 
approximately l/32" thick into the current test 
jack jaws . Both switches of the current test 
switch pair must be open when using the current 
test plug or insulating material in this  manner 
to short- circuit the current trans former secon­
dary . 

A cover operated switch can be sup ­
plied with its contacts wired in series with the 
trip circuit . This  switch opens the trip cir­
cuit when the cover is  removed . This  switch can 
be added to the existing type FT cases at any 
time. 

Testing 

The relavP ;an be tested in service, 
in the case but -. Lhe external circuits iso-
lated or out of the �-, s r  as follow s: 
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Figure 3 
Internal Schematic of the Types HRK and HRP 
Relays in the Standard Case . 

Testing In Service 

The ammeter test plug can be inserted 
in the current test jaws after opening the 
knife-blade switch to chec'< the current thru the 
relay . This plug consists of two conducting 
strips separated by an insulating strip . The 
ammeter is connected to these strips by terminal 
s crews and the leads are carried out thru holes 
in the back of the insulated handle . 

Voltages between the potential cir­
cuits can be measured conveniently by clamping 
#2 clip leads on the projecting c lip lead lug on 
the contact jaw . 

Testing In Case 

With all blades in the ful l open pos i ­
tion , the ten circuit test plug can b e  inserted 
in the contact jaws . This connects the relay 
elements to a set of binding posts and complete ­
ly isolates the relay circuits from the external 
connections by means of an insulating barrier on 
the plug . The external test circuits are con ­
nected to these binding posts . The plug is in ­
serted in the bottom test jaws with the binding 
posts up and in the top test switch jaws with 
the bindings posts down . 

The external test circuits may be made 
to the relay elements by #2 test clip leads in ­
stead of the test plug . When connecting an ex ­
ternal test c ircuit to the current elements 
using clip leads , care should be taken to see 
that the current test jack jaws are open so that 
the relay is completely isolated from the exter ­
nal circuits . Suggested means for isolating 
thi s circuit are outl ined above , under "Electri ­
cal Circuits" . 

Testing Out of Case 

With the chassis removed from the 
bas e ,  relay elements may b e  tested b y  using the 
ten circuit test plug or by #2 test clip leads 
as described above . The factory calibration is  www . 
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TYPES HRK AND HRP RELAYS 
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Figure 4. 
Internal Schematic of the Type HRK Relay in the 
Type FT Case . 

made with the chass i s  in the case and removing 
the chas s i s  from the case will change the cali­
bration value s by a small percentage . It is re­
commended that the relay be checked in position 
as a final che ck on calibration . 

INSTALLATIONS 

The relays should be mounted on 
switchboard panels or the ir equivalent in a lo ­
cation free from d�rt , moisture , exce s s ive vi ­
bration and heat . Mount the relay vertically by 
means of the two mounting studs for the standard 
case s and the type FT proje ction case or by 
means of the four mounting hole s on the flange 
for the semi -flush type FT case . Either of the 
studs or the mounting s crews  may be utilized for 
grounding the relay . The ele ctrical conne ctions 
may be made dire ct to the terminals by means of 
s crews for steel panel mounting or to terminal 
studs furnished with the relay for ebony­
asbe stos or slate panel mounting . The terminal 
studs.may be eas ily removed or inserted by lock­
ing two nuts on the studs and then turning the 
proper nut with a wrench . 

The external a-c  c onne ctions of both 
the type HRK and HRP relays are shown in Figure s 
6 to 9 inclusive . The carrier relaying d -e 
s chematic ( supplied with all carrier orders ) 
should be c onsulted for the details of the 
external d-e c onne ctions of the se relays . 

ADJUSTMENTS 

The proper ad justments to insure cor­
re ct operation of thi s relay have been made at 
the factory and should not be disturbed after 
re ceipt by the customer . If the adjustments 
have been change d ,  the relay taken apart for re­
pairs , or if it is de s ired to check the adjust­
ments at re gular maintenance periods , the in­
structions below should be followed . 

All contacts should be periodically 
cleaned with a fine file . 8#1002110 file is re­
c o��ended for thi s  purpose . The use of abras ive 
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Figure 5 .  
Internal Schematic of the Type HRP Relay in the 
Type FT Case . 

material for cleaning contacts is not re c ommend­
ed , be cause of the danger of embedding small 
particle s in the face of the s oft s ilver and 
thus impairing the contact .  

Overcurrent Elements 

Re fer to Figure 1. Adjust the stop 
s crew until the beam is in a horiz ontal position 
when re sting against it . Adjust the magnetic 
gap to . 02 0  inch . Thi s  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 re set pos ition . When the beam is in the 
operated position ,  there should be an . 015 inch 
defle ction of the moving c ontact . See that the 
spring which carrie s the moving element lie s 
flat on the Micarta arm with no initial tension 
in e ither dire cti on .  Als o ,  ma�{e sure that the 
flexible pigtail i s  at least 3/32 inch away from 
the end of the stationary contact .  

Pas s  0.5 ampere thru the element with 
the tap s crew in the 0 . 5 tap and ad just the beam 
spring tens ion until the beam just trips . Thi s  
spring tension should hold the beam i n  the re set 
position , and when the beam is tripped on 0.5 
ampere, the beam should de fle ct the moving con­
tact spring and re st on the front stop pin . The 
tripping point of the other taps should be with­
in t 5% of the tap value s .  

Dire ctional Element 

Che ck the free movement of the direc­
tional element loop . The loop should as sume ap­
proximately a vertical position with contacts 
open when the element is  completely de -energized. 

The movement of the loop i s  limited in 
the contact opening dire ction by a stop s crew 
which strike s the lower part of the loop . This 
s crew is located on the left -hand s ide of the 
element to the rear of the current c oil . This 
back stop s crew should be s crewed forward until 
it just touche s the loop when it is in its nat­
ural de -energized position . The contacts should 
have a separation of . 020 inch . The front stop 
s crew should be adjusted so that it touche s the www . 
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TYPES HRK AND HRP RELAYS 
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Figure 6. 
External A -C Connections of the Type HRK Relay 
in the Standard Case . 
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Figure 8 
External A -C Connections of the Type HRK 
in the Type FT Case . 
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loop at the same time the contacts close . Then 
back off thi s  screw 1/2 of a turn to give the 
contacts the correct amount of f o l l ow .  

Too much follow on the directional 
contacts should be avoided in order to al l ow the 
directional element to reset fast enough by 
gravity to properly coordinate with the overcur-
rent element . · 

Energize the l oop with normal poten­
tial or current l ong enough to bring it up to 
temperature ( about 10 or 15 minutes ) and ad just 
the bearing screws s o  there i s  about .010 inch 
end plAy . See that the l oop does not bind o� 
strike against the iron or coil when pres sed 
against either end j ewel . 

Type HRK relays only - With the di­
rectional element tap b lock set for 10 turns 
connect the directional element coil circuits in 
series and pas s  1.5 amperes with polarities as 
shown on the internal schematics . The direc ­
tional contact should close . Reverse the con­
nections to one coil and pas s 20 amperes thru 
the circuit . The contacts should not bounce 
closed when the current i s  suddenly interrupted . 

Type HRP relays only - Apply 2.5 volts 
to the polarizing voltage winding and pas s  4 
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Figure 7-
External A -C Connections of the Type HRP 
in the Standard Case . 
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Figure 9 
External A -C Oonnections of the Type HRP 
in the Type FT Case . 

Relay 

amperes thru the current coil with the polari­
ties as shown on the internal schematics .  The 
directional contact should close . Repeat this 
test with 115 volts and 2 0  amperes . Reverse the 
leads to the potential coil and see that the 
contacts do not bounce closed with the relay en� 
ergized at 115 volts and 20 amperes after the 
voltage is suddenly reduced to zero . 

These tests are made without the ex­
ternal phase shifter , and under thi s  condition 
the maximum torque occurs when the current lags 
the voltage approximately 11°. The external 
phases shifter of Figure 2 shifts this angle to 
approximately 60° lag instead of 11°, 

Contactor Switch 

Adjust the stationary core of the 
switch for a clearance between the stationary 
core and the moving core of 1/64 inch when the 
switch is picked up . Thi s can be done by turn ­
ing the relay up- side -down , or by disconnecting 
the switch and turning it up-s ide -down . Then 
screw up the core screw until the moving core 
st·arts rotating . Now , back off the core screw 
until the moving core stops rotating . This in­
dicates the point where the play in the assembly 
i s  taken up , and where the moving core just sep­
arates from the stationary core screw . Back off www . 
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TYPES HRK AND HRP RELAYS 

• 
-I 

i 

the core screw approximately one turn and lock 
in place. This prevents the moving core from 
striking and sticking to the stationary core be­
cause of re s idual magnetism . Adjust the contact 
cle arance for 3/32 inch by means of the two 
small nuts �n e ither side of the Micarta disc. 
The switch should pick up at 2 ampe re s d-e . 
Test for sticking after 30 ampere s d-e  has been 
pas sed through the coil . 'rhe coil re sistance is 
approximately 0.25 ohm . 

Operation Indicator 

Adjust the indicator to operate at 1 . 0  
ampere d-e gradually applied. Te st for stic'<:­
ir.g after 30 ampere s d-e  is pas sed thru the 
co il . The coil re s istance is approximately 0.16 
ohm . Ad justments may be made by loosening the 
two screws on the under s ide of the as sembly, 
and moving the bracke t forward or backward . 
Also, the amount of overhang of the armature on 
the latch may be ad justed by means of the small 
screw be aring on the flat spring carrying the 
inertia we ight. The best ad justment will usu ­
ally be found when this  screw just touche s the 
flat spring with the armature in the re set po­
s ition . If the two helical springs which re set 
the armature are replaced by new springs, they 
should be weakened slightly by stretching just 
beyond the elastic limit . 

RENEWAL PARTS 

Outline and Drilling Plan of the External Phase 
Shifter for the Type HRP Relay . 

Repair work can be done most satisfac ­
torily at the factory . However, interchangeable 
parts can be furnished to the customers who are 
equipped for doing repair• work . When ordering 
parts , always give the complete nameplate data . For Reference Only. 

t DIA.DRILL 
FOR THICK 
PANELS 

k DIA.ORILL 
(Z-HOLES) 

c------n--1-7 j� 

OPENING;$ FOR 
THIN PANE.L 
MOUNTIN�. 

. "0-3Z TERM. SC.RE.W 8c. STUDS ;j:-20 MOUNTIN� SC.IC:E.W 
8c. STUDS 

Figure 11 
Outline and Drilling Plan for the Standard Projection Type Case . 

U!>£ SC.RE.WS 
fOR THIN PANELS 

USE STUDS 
FOR THICK PANELS 

See the Internal Schematics for the Terminals Supplied. For Refere nce Only . 
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TYPES HRK AND HRP RELAYS 
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TYPES HRK AND HRP RELAYS 

ENERGY REQUIREMENTS 

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

HRK and HRP Relays 

Each overcurrent element 

0.5 a. tap - 0.30 v.a. at 0.5 amp. - 39.9° lag 
6.0 a. tap - 0.93 v.a. at 6.0 amp. - 9.9° lag 

Directional element and one overcurrent element 
in series. 

0.5 a. tap - 0.32 v.a. at 0.5 amp. - 40.3° lag 
6.0 a. tap - 2.34 v.a. at 6.0 amp. - 51.5° lag 

HRK Relay Only 

Directional element polarizing winding. 

3 turns 
7 turns 

10 turns 
17 turns 

Burdens at 5 amp�res 

1.22 v.a. 
0.78 v.a. 
1.18 v.a. 
2.75•v.a. 

HRP Relay Only 

2° lag 
10.3° lag 
10.2° lag 
16° lag 

Directional element polarizing winding (includ­
ing external phase shifter ) . 

6 .84 v.a. - 17.5° llag at 115 volts, 60  cycles. 

Printed in U.S.A. WESTINGHOUSE ELECTRIC CORPORATION 9 -45 
Meter DivWon. N.,.....k, N. ). www . 
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I.L. 4l-602A 

Westinghouse 
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TYPE 

INSTRUCTIONS 

L. ,,;.;0---
CAUTION 

Before putt ing protect ive re lays into 
service , remove all blocking which may have been 
inserted for the purpose  of securing the part s 
during shipment , make sure that all moving part s 
operate free ly,  inspe ct the c ontacts to see  that 
they are clean and close  properly,  and operate 
the relay t o  check the sett ings and e l e ctrical 
connect ions. 

APPLICATION 

The se re lays are used to provide dir­
e ct ional ground fault protecti on in the carrier 
current relaying s cheme . The HRK re lay i s  used 
where neutral current from the power transformer 
banks is avai lable for polarizing the direction­
al e lement. The HRP relay i s  used where this 
neutral current is not available , and residual 
voltage mus t  be used for polarizing the e lement. 

C ONSTRUCTION AND OPERATION 

Thes e  relays c onsi s t  of two beam-type 
overcurrent element s ,  a directional e l ement , 
c ontactor swit ch, and operat ion ind icator. The 
trip c ircuit of the re lay includes  the d irec­
t ional contacts in serie s with the contacts  of 
one overcurrent element , the operation indica­
t or ,  and the c ontactor swit ch, a s  shown in Fig­
ure 3. The other overcurrent element is used t o  
start carrier s i gnal transmis si on. Operation of 
this re lay in connection with the carrier s cheme 
is ful ly de scribed in I . L .  41-600. 

Overcurrent Element 

The c onstruction detail s  of the two 
overcurrent e lements are shown in Figure 1. The 
element cons i s t s  of a pivoted beam with a c on­
tact arm on one end and a restraining spring 
acting on the other . The b eam i s  pul led down t o  
make contact by a current coil , and resets  
through the act ion of the restraining spring. 

Directional Element 

The direct ional e l ement is of the in­
duction loop type. A small  transformer causes  a 
large current t o  flow in a s ingle-turn movable 
aluminum s e condary, which current is  substan­
t ially in phase  with the primary polarizing 
voltage or current. The current coils  are 
mounted on a magnetic  frame and the current and 
polarizing e lement s are assembled at right 
angle s t o  each other with the one -turn loop in 
the air gaps of the current coil  flux path. The 
interaction of the current and polarizing fluxes 
produces t orque and rotates the loop in one of 
two directions , depending on the dire c tion of 
power flow. 

A Micarta arm extends from the; mov.ing 
loop from which proje c t s  a short leaf spring. A 

small , thin-walled:'��( ��Iindrical contac�f�l led 
with powdered tungst n , i s  rigidly attached t o  
the outer end o f  the s ing . When this �ontact 
s trikes the rigid stationary c ontact , the move­
ment of the tungsten powder create s  sufficient 
friction to abs orb practically all the energy of 
impact and thus the t endency of the c ontact t o  
bounce i s  reduced t o  a minimum . Current·is con­
ducted int o the moving contact by means of a 
flexible metal ribbon known as a pigtail. 

The stat ionary contact s crew fastens 
into a rigid projecting arm. Contact fol l ow i s  
s e cured b y  permit ting the loop t o  t rave l  for a 
short distance after the contacts  close , thus 
deflect ing the leaf spring . This is done by an 
adjustable stop screw. Another stop s crew l im­
i t s  the t rave l of the loop in the opening direc­
t ion . Thes e  s t op s crews act direct ly on the 
l oop . This directional element has nearly true 
wattmeter characteristics.  

C ontactor Switch 

The d -e contactor swit ch in the re lay 
is a small  s olenoid type switch. A cylindrical 
plunger with a s il ver disc  mounted on i t s  l ower 
end moves in the core of the solenoid. As  the 
plunger trave l s  upward , the disc  bridges three 
s ilver s tat i onary c ontacts. The coil  is in 
series with the main contacts of the relay and 
with the trip coil  of the breaker. When the 
relay contact s c l os e , the coil  become s energized 
and c l o s e s  the switch c ontact s. This shunt s the 
main re lay c ontact s ,  thereby relieving them of 
the duty of carrying tripping current . Thes e  
c ontact s remain c l o sed unti l  the trip c ircuit 
i s  opened b y  the auxiliary switch o n  the break­
er . The c ontactor switch i s  equipped with a 
third p oint which i s  c onnected t o  a t erminal on 
the relay t o  operate a bell alarm . 

The c ontactor swit ch operate s  on a 
minimum of 2 . 0  ampere s ,  but the trip c ircuit 
should draw at least 4 or 5 amperes in order t o  
keep the time o f  operation of the swit ch t o  a 
minimum and provide positive operat ion. 

Operation Indi cator 

The operation indicator is a sma l l  
s olenoid coil  c onnected i n  the trip c ircuit. 
When the coil  i s  energized , a spring -re strained 
armature releases the white target which fal l s  
by gravity t o  show the completion o f  the trip 
circuit. The high-speed action of the ind icat or 
i s  obtained by fastening a weight through a leaf 
spring t o  the armature. The added inertia 
causes  the armature t o  continue its motion after 
the coil  has been short -circuited. The indica­
t or i s  reset from out s ide the case by a push rod 
in the cover stud. 
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TYPE HRK AND HRP RELAYS 

TAP 
5CREW 

TAP 
BLOCK 

SPARE 

TUNG5TEN 
FILLED 

CONTAC T  

TAP 5CREW 
CURRENT COIL 

RE5TRA INING 
5PRING 

Fig. 1 
5ectional View of the Overcurrent Elements. 

CHARACTERISTICS AND SETTINGS 

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

0.5, 0.75, 1.0, 2.0, 4.0, 6.0. 

The settings should be made by insert­
ing the tap screw in the tap to give the re­
quired pick-up. 

It is desirable to set the carrier 
start overcurrent element on a lower tap than 
the tripping overcurrent element in most carrier 
installations. This insures positive starting 
of the carrier oscillator for all faults in the 
immediate vicinity. If the fault is external, 
the tripping overcurrent and directional ele­
ments in conjunction with the carrier relays 
will block tripping. 

The polarizing coil of the type HRK 
relay is wound in two sections brought out to 
taps marked A, B, C, and D. By various arrange­
ment of the links between these taps and taps 
19 and 20 which connect to the base terminals, 
the relay can be used at its best operating 
point when wide variations in polarizing cur­
rents are encountered. The characteristics of 
the 60 cycle polarizing coils are shown in Table 
I. 

Polarizing 
Turns 

3 

7 

10 

17 

1 Minimum 
Pick-up 
Amps. 

3-0 

2.0 

1.5 

1.2 

2 Maximum 
Polarizing 
Amps. 

75.0 

32.0 

25.0 

15.0 

Connections 
of links 

A to 19, B 
to C, D to 20 
A to 20, B 
to 19 
C to 19, D 
to 20 
A to C, B to 
19, D to 20 

1The approximate minimum pick-up current of the 
directional element with the polarizing and cur­
rent winding in series. 

2The approximate maximum current that should be 
passed thru the polarizing winding for satisfac­
tory operation. 

- 2 -

Select the lowest number of turns 
which will permit the type HRK directional 
element to close under the minimum fault condi­
tion. This should insure satisfactory operation 
over the widest range of fault currents. 

INSTALLATION 

The relays should be mounted on 
switchboard panels or thei.r equivalent in a lo­
cation free from dirt, moisture, excessive vi­
bration and heat. Mount the relay vertically by 
means of the two mounting studs. Either of 
these studs may be utilized for grounding the 
metal base. The electrical connections may be 
made direct to the terminals by means of screws 
for steel panel mounting or to terminal studs 
furnished with the relay :f'or ebony-asbestos or 
slate panel mounting. The terminal studs may be 
easily removed or inserted by locking two nuts 
on the studs and then turning the proper nut 
with a wrench. 

The external a-c connections of both 
the type HRK and HRP relays are shown in Figure 
4. The carrier relaying d-e schematic (supplied 
with all carrier orders) should be consulted for 
the details of the external d-e connections of 
these relays. 
ADJUSTMENTS 

All contacts should be periodically 
cleaned with a fine file. S#l002110 file is re­
commended for this purpose. The use of abrasive 
material for cleaning contacts is not recommend­
ed, because of the danger of embedding small 
particles in the face of the soft silver and 
thus impairing the contact. 

The proper adjus.tments to insure cor­
rect operation of this relay have been made at 
the factory and should not be disturbed after 
receipt by the customer. If the adjustments 
have been changed or the relay taken apart for 
repairs, the following instructions should be 
followed in reassembling and setting it. 

Overcurrent Elements 

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 www . 
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TYPE HRK AND HRP RELAYS 
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TO .SOUR.C£ OF R'ELAY VOLTA&E. 

TO RELAY 

.5 MFD. 

�- ---- ------ ----� 

Fig. 2 
Internal Connections of the External 
Phase Shifter for the Type HRP Relay. 

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 element lies 
flat on the Micarta arm with no initial 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 element 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 
position, and when the beam is tripped on �-5 
ampere, 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 with­
in t 5%. 
Directional Element 

Check the free movement of the direc­
tional element loop. The loop should assume ap­
proximately a vertical position with contacts 
open when the element is completely de-energized. 

The movement of the loop is limited in 
the contact opening direction by a stop screw 
which strikes the lower part of the loop. This 
screw is located on the left-hand side of the 
element to the rear of the current coil. This 
back stop screw should be screwed forward until 
it just touches the loop when it is in its nat­
ural deenergized position. The contacts should 
have a separation of .020 inch. The front stop 
screw should be adjusted so that it touches the 
loop at the same time the contacts close. Then 
back off this screw 1/4 of a turn to give the 
contacts the correct amount of follow. 

Too much follow on the directional 
contacts should be avoided in order to allow, the 
directional element to reset fast enough by 
gravity to properly coordinate with the overcur­
rent element. 

Energize the loop with normal poten­
tial or current long enough to bring it up to 
temperature (about 10 or 15 minutes) and adjust 
the bearing screws so there is about .010 inch 
end play. See that the loop does not bind or 
strike against the iron or coil when pressed 
against either end jewel. 

�3 
-------� leP�tiSe , i fiR 3 TvRNS �• C-D TD ;o I • 

I "" 7 TvHN.S C'OHNI'CT A Tl 21J- 8 TO I, I ETIHtH3 CDNHEcr C' 76 t'f- D r•2o � TUJf/13 C'DNNECT A Til c - 8 7lJ ,, - D T# 10 
_ roR !RK ON�Y _____ _ 

@) ":=' iJJRCCTJONAl. PptAJII1ftN6 

IJJTH 
REtATIV£ 
INSTANrAIIFM 
PotARIT/4$ 
As SNowN,Til£ 
OtlfLf:TIMAL CtJNTACTS C'J.OS£. RrAR 0Ew 

Fig. 3 
Internal Connections of the Type HRK­

HRP Relays. 

Type HRK relays only - With the di­
rectional element tap block set for 10 turns 
(C to 19, D to 20) connect terminals 20 to 22, 
Figure 3, and pass 1.5 amperes from terminals 19 
to 21. The directional contact should close. 
Reverse the connections to one coil and pass 20 
amperes thru the circuit. The contacts should 
not bounce closed when the current is suddenly 
interrupted. 

Type HRP relays only - Apply 2.5 volts 
to terminals 19 and 20, figure 3, with the po­
larities shown. Pass 4 amperes thru terminals 
22 to 21 with the polarities shown. The direc­
tional contact should close. Repeat this test 
with 115 volts and 20 amperes. Reverse the 
leads to the potential coil and see that the 
contacts do not bounce closed with the relay en­
ergized at 115 volts and 20 amperes after the 
voltage is suddenly reduced to zero. 

These tests are made without the ex­
ternal phase shifter, and under this condition 
the maximum torque occurs when the current lags 
the voltage approximately 11°. The external 
phase shifter of figure 2 shifts this angle to 
approximately 60° lag instead of 11°. 

Contactor Switch 

Adjust the stationary core of the 
switch for a clearance between the stationary 
core and the moving core of 1/64 inch when the 
switch is picked up. This can be done by turn­
ing the relay up-side-down, or by disconnecting 
the switch and turning it up-side-down. Then 
screw up the core screw until the moving core 
starts rotating. Now, back off the core screw 
until the moving core stops rotating. This in­
dicates the point where the play in the assembly 
is taken up, and where the moving c0re just sep­
arates from the stationary core screw. Back off 
the core screw approximately one turn and lock 
in place. This prevents the moving core from 
striking and sticking to the stationary core be-
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TYPE HRK AND HRP RELAYS 

cause of re s idual magneti sm . Adjust the contact 
clearance for 3/32 inch by means of the two 
small nuts on either s ide of the Micarta disc . 
The switch should pick up at 2 ampere s d - e. 
Test for s ticking after 30 ampel'e s d-e . have 
been pas sed through the coil . The coil re s ist­
ance i s  approximately 0.25 ohm . 

Operation Indicator 

Adjust the indicator to operate at 1.0 
ampere d-e . gradually applied . Test for s tick­
ing after 30 amperes d -e. i s  passed thru the 
coil . The coil re s istance i s  approximately 0.16 
ohm . Ad justments may be made by loosening the 
two screws on the under side of the a s s embly , 
and moving the bracket forward or bacbvard . Al ­
so , the amou�t of overhang of the armature on 
the latch may be adjusted by means of the small 
screw bearing on the flat spring carrying the 
inertia weight . The best adjustment will usu­
ally be found when thi s  screw just touche s the 
flat spring with the armature in the reset po s i­
tion . If the two helical springs which reset 
the armature e.re replaced by new springijl , they 
should be weakened slightly by stretching just 
beyond the elastic limit . 

RENEWAL PARTS 

Repair work 
torily at ths factory . 
par t s  can be furnished 

A 6 C 

can be done most satisfac-
However , L,ter·changeable 
to the customers w·ho 'Oi.re 

PHASE ROTATION A ,C 

HRK REA� YIEVV 

20 OIR. PoL. .,_I!> 

INTERNAL WIRIN� 
8'1-D- 408 

A 

B 

c 

equipped for doing repail' work . 'h'hen ordering 
parts , always give the complete nameplate d�ta . 

ENERGY REQUIREMENTS 

The burdens of the various circuits of 
the se relays are as follows: 

HRK and HRP R elays 

Each overcurrent element 

0.5 a .  tap - 0.30 v.a . at 0. 5 amp . - 39-9° lag 
6.0 a .  tap - 0.93 v.a . at 6.0 amp . - 9-9° lag 

Direc:ti onal element and one overcu:erer,t element 
in series  ( Between �erminals 21 and 22 of Figure 
3. 

0.5 a .  tap - 0.?2 v . a .  at 0.5 amp . - 40.3° lag 
6.0 a .  tap - 2.34 v . a .  at 6.0 amp . - 51.5° lag 

HHK Relay Only 

Directional element polarizing �inding 

3 
7 

10 
17 

Burdens at 5 amperes 

turns 1.22 v . a .  �0 lag "'-
turns CJ.78 v . a .  10 ·3 ° lag 
turns 1.18 v . a .  10.2° lag 
turn'3 2.75 v . a .  16 ° lag 

--�-------------.------------�F�H�A2S�E�R�O�T�A�T�I�O�N�A�·�B�,C�-- A 
--+-1----------4----��----------------------- e 
--+-��-------4�----�--��----------------- c 

z 
0 ;::: u I.J 0.:: 
iS 

A 8 C 

PHASE SHIFTER. 

PHASE 
KELA'I'S 

� 

INTERNAL WIR\N.c; 
8�-D-408 

Fig . 4 
External A . C .  Connections of the Type HRK-HRP Relays . 
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TYPE HRK AND HRP REMYS 

DRILL FOR 
STUD (2-HOLES) lsi 

Fig .  5 
Outline & Drilling Plan of the External Phase Shifter for the Type HRP Relay . 

= 

i DIA.DRILL 
FOR THICK 
PANELS 

&. DIA.ORILL 
(�·HOLES) 

OPENINIOS fOR 
THIN PP.NE.L • 
MOUNTIN<;. 

DIMENSIONS IN INCHES 

. "0·3l TERM. SCREW 8c. STUDS _;j: -ZOMOUNTINCO SCI<:EW 
8c. STUDS 

USE STUDS 
FOR THICK PANELS 

Fig .  6 
Outline & Drilling Plan for the Standard Pro jection Type Case . 
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TYPE HRK AND HRP RELAYS 
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Fig. 7 
Outline & Drilling Plan for the Standard Semi-Flush Plug-in Type Case 

for 1/8" Panel Mounting. 

PRINTED IN U.S.A. 

Westinghouse Electric & Manufacturing Company 
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I . L .  � 1 -602 

Westinghouse 
, 

TYP E  HRK AND HRP D I R ECT I O N AL OVERCURR ENT GROU N D  RELAY 

F OR 

CARR I ER CURRENT R EL AY SYSTEMS 

� NSTRUCT I OH8 

CAUTION 

Before putt ing prote c t i v e  n: lE J ·' i u t . ,  

service , remove all blocking whL:h r.w. y  l"-'· ' '- b e e , ,  
inserted for  the purpose of  s e c ur ing ��h,; pur": s 
during shipment , make o; ure that all  moving par k 
operate freely,  inspect the contact s to s ee that 

they are c lean and close properly , ar.d op e rate 
the relay t o  check the settings and e le c t ri c a l  

c onnections . 

APPLICATION 

The se relays are used t v  p �··o d d e  d l  .n ­

e ct ional ground fault protection ir� t. �:'' : c1 n 2 i •  I' 
current relaying scheme . The HRK rrc lB y  is c; scd 
where neutral current from the powc ; ' J· ':i . 1 s for·mer 

banks is available for polarizing tL•- (i i , · ,- ". l o r, · ·  
al element . The HRP relay i s u e •.·<1 . d :e r·e t h i s  
neutral current i s  not available , ll: .. c r·e· s idua l 

voltage must  be used for polarizing 1. : . e  e l ement . 

C ON5TRUCTION AND OPERATION 

The se relays consist o f  t �u � e &n type 
overcurrent element s ,  a directional e l ement , 

contactor switch, and operation indicator· . ThR 
t rip circuit of the relay inc lc1de s t he d J r·e > 
t ional contacts in series with the c o n t u c • s o f  
one overcu:rrent e lement , the opera t l.on iud i .;a­
tor,  and the contactor switch , as sho 1m in Fi g ­

ure 3 .  The other overcurrent element i s  u s e d  t o  
start carrier s ignal transmi s sion . Ope rat i on of 
thi s  relay in connection with the carri er· scheme 
i s  fully des cribed in I . L .  4 1 -600 

Overcurrent E lement 

The construction detai l s  of the two 
overcurrent element s are shown in Figure 1 .  The 
e lement cons i s t s  of a pivoted beam with a c o n -
tact arm on one end and a restraining spring 
act ing on the other . The beam i s  pulled down to 
make contact by a current coil , and resets 
through the action of the restraining spring . 

Directional E le·.,ent 

The directional e lement is of the in­
duction loop type . A small voltage transformer 
causes a large current to f low in a single -turn 
movabl e  aluminum secondary, which current i s  
substantially in phase with the voltage . The 
current coils  are mounted on a magnetic frame 

· and the current and voltage element s are as sem­
b led at right angle s  to  each other with the one ­
turn voltage loop in the air gaps of the current 
coil flux path . The interaction of the current 
and voltage fluxes produces torque and rotates 
the loop in one of two dire ct ions , depending on 
the direction o f  power flow . 

A Micarta arm extends from the moving 
loop from which projects  a short leaf spring . A 

- 1 -

/ 
sJUll J ,  thht -\ial:l� cyl indri cal •.!u rt t a ,; t , fi l l f;d 
'di t h  jJ (fWde t•6 d t;nnc; s t en , i s  rir;idl�· at t a c�hed t o 
th•:: o•1ter end of the s p r Lng . When this contact 
rHriice s  the rigid stationary contac t ,  t fw l'l O V f> 
:.>c: n t  o f  the tu ·1gs t e n p o wd e r  creat e s  :mf f' i e i . ,n t 
f r t c t i on t o  ab s orb practically a l l  the ene rgy o r  
impact and thus the te ndency o f  the c o n t a c t  t o  
boun ce i s  r·educ:&J to a minimum . Curre nt 1 s c o n ­
du cted in t o  the moving contact by rneane of a 
flcxlble metal ribbon known as a pi gtail . 

Tr,e c; tat ionary contact S C I' B I> fas t e n s  

.l nt o  a r i r, i d  pr·ojectinc; arm .  Cont act follO'd is 
se eUl•ed by permitt ing the loop to t rave l for· a. 
s�o �t �is tance after t h e  contacts c l o s e , thus 
d e f l e c t in(j the leaf spr in1? . Thi s  is dome by an 
adju st able stop s e re>? . An o th e r  s t op scpew l i m ­
i t s  the trave l of the lO•J ;:J in the open ing di l'e r> 
tion . The s e  s L op s · cew s act dire • .:t lv on t he 
l o o p . Thi s dire ct i or:cd e l ement has mca� ly L J ·ue 
wat tmet er chara:� t e l" i :o ; i " s . 

Cont a c t o r  Swi t c h  

The d - e  . c uJ J UJ . G t o r· sw it ch l n  t he r·elay 
is a sma l l  s o le no i d  " YJ."" s wi t ch .  A c:y-l i nd r i ca J  
p l unge r  with a s i l '; e r  d i s c  mount ed on its lo>.'e c· 
end mov e s  in the ':or·e o f  the solenoid . As  the 
p lung e r  trave l s  upul r J , the d i s c  brid e:;e s three 
s ilver stationary ·:; o L t a ,� t s .  The c o i l is i n  
s e rie s '<li t h  . t he ma l. �, e o nta c t s o f' the re lay and 
with the trip co i l or the breake r· . When the 
relay contacts close , the coil be come s  enel'gized 
and c l o s e s  the swit ch c o r,tac t s .  Thi s shunt s the 
mai n  re lay contact s ,  thereby re lieving them of 
the dut y  of carrying t ripping current . These conta ct s remain closed untl l  the trip c ircuit 
i s  opene d  by the auxiliary switch on the break­
e r . The contactor switch is equipped with a 
third point which is connected to a terminal on 
t he re lay to operate a bell- alarm . 

The contactor switch operates on a 
minimum of 2 . 0  ampere s ,  but the t rip circuit 
should draw at least 4 or 5 ampere s in order t o  
keep che time of  operation of the swit ch t o  a 
minimum and provide posit ive operat ion . 

Operat ion Indicator 

The operat ion indicator is a small 
s olenoid coil conne cted in the t rip circuit . 
When the coil  i s  energized , a spring-restrained 
armature release s the white target which fal l s  
b y  gravity to show the completion o f  the trip 
circuit . The high - speed action of the indicator 
is obtained by fastening a weight through a l eaf 
spring to the armature . The added inertia 
causes  the armature to cont inue its motion after 
the coil has been short -circuited . The indica­
tor is reset from out s ide the case by a push rod 
in the cover stud . www . 
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TYPE H R K  AND
. 

H R P  RELAYS 

TAP 
SCREW 

TAP 
BLOCK 

CONTACT 
CLEARANCE 
.0201�� 

TUNGSTEN 
FILLED 

CONTI' ": T  

RESTRA INING 
SPRING 

Fig . 1 
Sectional View of the Overcurrent Element s 

CHARACTERISTICS AND SETTINGS 

The overcurrent element 
operate s  in one cycle or les s  
ground fault current above 200% of 
t ing . The taps available are : 

of the re lays 
on value s of 
the tap set-

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

The settings should be made by insert ­
ing the tap s crew in the tap to give the re ­
quired pick-up . 

It i s  desirable to s et the carrier 
start overcurrent element on a lower tap than 
the tripping overcurrent element in most carrier 
.installations . Thi s  insures positive starting 
of the carrier o scillator for all fault s in the 
immediate vicinity . If the fault is external , 
the t ripping overcurrent and direct ional e l e ­
ments i n  conjunct ion with the carrier re lays 
will block tripping . 

INSTALLATION 

The relays  should be mounted on 
s wit chboard pane l s  o r  their e quivalent in a lo ­
cation free from dirt , moi sture , excessive vi ­
bration and heat . Mount the re lay vert ically by 
means of the two mount ing stud s . Either of 
the se studs may be  utilized for grounding the 
metal bas e . The electrical connect ions may be 
made direct t o  the terminals  by means of s crews 
for steel  panel mounting or to terminal studs 
furni shed with the relay for ebony-asbestos  or 
s late panel mounting . The terminal studs may be  
easily removed or inserted by locking two nut s 
on the studs and then turnin� the proper nut 
with a wrench . 

The external a-c  connections of both 
the type HRK and HRP re lays are shown in Figure 
4 .  The carrier re laying d-e  s chematic ( supplied 
with all carrier orders ) should be consulted for 
the detai l s  of the external d-e conne ct ions of 
these  relays . 

ADJUSTMENTS 

All contact s should be periodically 
c leaned with a fine file . S#l002110 file i s  re ­
c ommended for this purpose . The use of abrasive 
material for c leaning contac t s  i s  not re commend ­
ed , because of the danger of embedding small 

part icles in the face of  the soft si lver and 
thus impairing the contact . 

The proper adjustment s to insure cor­
re ct operat ion of this re lay have been made at 
the factory and should not be disturbed aft er 
receipt by the customer . If the adjustment s 
have been changed or the relay taken apart for 
repairs ,  the following instructions should be 
followed in reas sembling and setting it . 

Overcurrent Element s 

Refer t o  figure 1 .  Adjust the stop 
s crew until the beam i s  in a horizontal position 
when re st ing against it . Adjust the magnetic  
gap to . 020 inch . Thi s i s  the gap between the 
beam and the stop pin . Adjust the stat ionary 
contact fo:o an . 020 inch gap when the beam is in 
the re set posit ion . When the beam is in the 
operat ed posit ion, there should be an . 015 inch 
deflect ion of the moving contact . See that the 
spring which carries the moving element lies  
flat on the Micarta arm with no  initial tension 
in either direction . Also , make sure that the 
f lexible pigtail i s  at least 3/32 inch away from 
the end of the stationary cont act . 

Pas s  0 .5 ampere thru the element with 
the tap screw in the 0 .5 tap and adjust  the beam 
spring tension unti l  the beam just t rip s . Thi s  
spring tenslon shouid ho id the beam i n  the reset 
position , and when the beam i s  tripped on 0 . 5 
ampere , the beam should deflect the moving con­
tact spring and rest on the front stop pin . The 
tripping point of the other tap s  should be with­
in + 5% . 

Directional Element 

Check the free movement of the dire c ­
tional e lement loop . The loop should as sume ap ­
proximately a vert ical position with contact s 
open when the element i s  completely deenergized . 

The movement of the loop i s  limited in 
the contact opening dire ction by a s t op s crew 
which strike s the l ower part of the l oop . Thi s 
s crew is located on the left -hand s ide of the 
e lement to the rear of the cuPrent coil . This 
back s t op s crew should be screwed forward unt i l  
it just touches the loop when it i s  i n  i t s  nat ­
ural deenergized position . The contac t s  should 
have a s eparation of . 020 inch.. The front stop 
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TYP E  H R K  AND H R P  R ELAYS 

\ 
-�-

1 TO .SOUR(.[ OF RELAY VOLTA&E 

10 RELAY 

RE:ACTOR 

__;- - -\__ _ 

. 5  MFO. 

Fig . 2 

/ 

I 
) 

/ 

Int e rnal Conne ct ions of the External 
Phas e  Shi f � e r  for the Type HRP Relay 

s •: P 8 W  should be ad ju s t e d  s o  that it t ouche s the 
l o op at the same t ime the cont a c t s  c l o s e ."  Then 
bac�k o f f  this s e re•.; l/4 of a turn t o  give the 
eor:.ta c t s  the corre e t  amount of follow . 

Too nmch f o l lmJ on the direct i onal 
e ontac t s  should be avoided in orde �> to allov>' the 
d i re c t ional e lement t o  r e s e t  fas t  enou�h by 
�ra v i t y  to p rope r ly coordinate with the o v e r cur ­
t•cnt e lement . 

Ene rgi z e  the loop with normal poten­
t ial o r  current long enough t o  b r ing it up to 
t e mp e r'ature ( ab out 10 or 1 5  minut e s )  and ad just 
the b e ar ing s c rews s o  the re is about . 01 0  inch 
end p l ay . See tha � the loop do e s  not b ind or 
s t rike agains t the i r on o r  c o i l  when p r e s s e d  
asainst e ither end j ewe l . 

Type HRK re lay s only - Conne ct t e rmin­
al 20 t o  22 , f igure 3 ,  and pass 1 . 5  ampere s f r om 
t e rminals 19 to 2 1 . The direct i o nal c ontact 
should c l o s e . Reve r s e  the conne c t i ons t o  one 
coil and pass 20 amperes thru the c ircuit . The 
cont a c t s  should n o t  b ounce c l o s e d  -vrhen the cur ­
rent is suddenly int e r rup t e d . 

Type HRP re lays only - App ly 2 . 5  volt s 
t o  t e rmina l s  1 9  and 2 0 ,  f igure 3 ,  with the p o ­
lari t ie s sho·.m . Pa s s  4 ampere s thru t e rmina l s  
22 t o  21 w i t h  the p o lari t i e s  shown . The d i re c ­
t ional c ontact should c l o s e . Repeat thi s t e s t  
with 1 1 5  v o l t s  and 20 amp e re s . R e v e r s e  the 
leads t o  the p o t e nt ia l  c o i l  and s e e  that the 
cont a c t s  do not bounce c lo s e d  with the re lay en­
ergized at 1 1 5  v o l t s  and 20 amp e re s aft e r  the 
vo ltage is suddenly reduced t o  zero . 

The s e  t e s t s  are made without the e x ­
t e rnal pha s e  shi ft e r ,  and under thi s c ondit ion 
the max imum t or que o c cu r s  whe� the current lags 
the v o ltage appro xima t e ly ll . The e x t e J"nal 
pha s e  shi f t e r  of f i gure 2 shift s thi s  angle t o  
approximat e l y  t;o o lag inst e 9.d o f  1 1 ° . 

Contact o r  Swi t �h 

Ad just the s t ,"' t ionary core of the 
swit ch for a c l e arance be tween the stat ionary 
c o r e  and the moving core of l/64 inch when the 
switch is pi cked up . This can be done by turn­
ing the relay up - s ide -down , o r  by d i s connect ing 
the s w i t ch and turning it up - s ide -down . Then 

7 

TRIPPING OVE.RC.URR.ENT E:LE.troi\ENT 

.'lOTt.: WITI-\ RE.LA..II\JE 
NST"'NTA.NE.OUS POLA.R.IT'I' 

A.'S S�()'ojt,jt-J., 'DIRECT\01\ll!o.,L 

C.Ot.lT,III.GTS CLOSE 

Fig . 3 

C,A..RRIER. START 0\/ER.CUR.RENT ELEMENT 

\ 
TS I 

--�- � ' - - - - -­ITRtP C\RCLIIT 1\NT[..RLOC...i< 
FOR OE.TAC.HA.6U 
1 Q:El...Jt,.'fS 

IS' OHM 
Re.St5TOR. 

CONT,trrr.CTOR 
SWITCH 

Int e rnal Conne ct ions o f  the Type HRK­
HRP Re lays 

s crew up the core s e re\-; unt il the moving c ore 
start s r ot at ing . Now , back off the core s crew 
unt i l  the moving core s t op s  r ot at ing . This in­
d i cat e s  the p o i nt whe r e  the p lay in the a s s embl y  
i 8  t aken up , and where the mov ing c o r e  j u s t  sep ­
arat e s  from the s t at ionary c o r e  s crew . Back off 
the c o r e  s crevr approxima t e ly one turn and lock 
in p lac e . Thi s  p r ev e nt s the moving core from 
s t r iking and s t i cking to the s ta t i onary core b e ­
cau s e  o f  r e s idual magne t i sm .  Ad just the c onta ct 
c learance for 3/32 inch by means of the two 
small nut s  on e ither side of the Mi carta di s c . 
The svit ch should p i ck up at 2 amp e r e s  d - e . 
T e s t  f o r  s t i cking a f t e r  30 amp e r e s d - e . have 
b e en pas s e d  through the c o i l . The c o i l  r e s i s t ­
ance i s  appr o ximat e l y  0 . 25 ohm . 

Ope ra t i on Indi cat o r  

Ad just the ind i c a t o r  t o  operate at 1 . 0  
amp e r e  d - e . gradually app lied . T e s t  for s t i c k ­
ing aft e r  3 0  amp e r e s  d - e . i s  pas s ed thru the 
c o i l . The c o i l  re s i s t ance is approximat e ly 0 . 16 
ohm . Ad justment s may be made by loosening the 
two s c revrs on the under s ide of the a s s emb ly , 
and moving the b raGket f orward or backward . A l ­
s o ,  the amount o f  overhang o f  the armature on 
the lat ch may be adju s t ed by means of the small 
s crew bearing o n  the f lat spring carrying the 
inertia 1-:e ight . ·The b e s t  adjustment w i l l  usu­
ally b e  fo und when thi s  s crew just t ou che s t he 
f lat spring ·vith t he armature in the r e s e t  p o s i ­
t ion . I f  the t vro he l i c a l  springs �hich r e s e t  
the armature a r e  r e p l a c e d  by new s p r ing s , they 
should be Heakened s light ly by s t r e t ching just 
b eyond the e la s t i c  limit . 

RENEWAL PARTS 

Repair work can be done mo s t  s at i s fa c ­
t o r i ly at the fact ory . Hovre ve r ,  i nt er changeab l e  
p a r t s  c a n  b e  furnished t o  the cus t omer s  who are 
e quipped for doing repair work . When orde ring 
part s ,  al\,cay s give the comp l e t e  nameplate dat a . 
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TYPE H R K  A�D H R P  RELAYS 

ENERGY REQUIREMENTS 

The burdens of the various circuit s of 
the s e  re lays are as follows : 

HRK and HRP Relays : 

Each overcurrent e l ement 0 . 4 v . a .  at min . 
pi ck-up , tap . 5 , 5 0 °  lag ; tap 6 , 3 0 °  lag . 

Dire ctional e l ement current coil 
at 5 ampere s ,  4 2 °  lag . 

1 . 17 v . a .  

Dire ct ional e lement and one overcurrent e le ­
ment c o i l s  in s er i e s  ( Betwe en t e rmina l s  21 
qnd 22 o f  figure 3 ) . 

B§ 
=� I 

. 

l <� It tf I I 

)> PHASE 
RELAYS 

A B C 

PHASE RO TATION Ape 

H F<  K REAR!. Y I E VV  

�� 
• 

5 

20 DIR. POL. -tl� 

�� 0. "' a1 

... START J.,� 

INTE:RNAL WIRINIP 
8 '1 -D- 408 

B 

c 

Tap Wat t s  at 5 Amp s . 

0 . 5  
6 . 0  

26 . 5  
l . l l 

HRK Relays Only 

V . A .  at 5 Amp s . 

4 1 . 2  
1 . 45 

P . F .  

Dire c t i onal e l ement po lar i z ing c o i l  0 . 83 wat t s , 
4 . 0  v . a .  at 5 amp e re s ,  78 ° lag . 

HRP Re lays Only 

Dire c t i ona l Element po lar i zing c o i l  ( inc luding 
phase shift e r ) . 

5 . 4  wat t s , 6 . 0  v . a .  at 1 1 5  volt s , 26 ° lag . 

The overcurrent e l ement s wi l l  r e s e t  at 85% 
of rat ed current . 

--�------------�----------�F�H�A�S�E�R�O�T�A�T�IO�N�A�·�B�·�C--- A 
--��----------�----�------------------------- e 
--�-r�--------�----�----�------------------- c 

z 0 ;:: u w 0< 
iS 

PHASE SHIFTER 

PHASE 
I<:ELAYS 

irt=t==::j � 

A 8 c 
INTERNAL WIRIN.CO 

8 '1 - D - 4 08 

Fig . 4 

5 15  
16 

External A . C . Conne c tions of the Type HRK-HRP R e lays 

5 
16 
_I 
4 

DRILL FOR STuo (z-HOLES) 
�-� 5 � 

I 
I 

w 
Oil (II 

Lc:::=========� 

Fig . 5 
Outline & Dri l ling Plan of the External Pha s e  Shift er for the Type HRP Re lay 

- 4 -www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



= 

i DIA.DRILL 
FOR THICK 
PANELS 

TYPE H R K  AND H R P  R E L AYS 

� 3£. DIA.DRILL (Z·HOLES) OPENIN<;S FOR. 
THIN PANE.L 
MOUNTING;. 

DIMENSIONS IN INCHES 

. "0-3l TERM. SC.REW 8c. STUDS k-ZO MOUNTINCO SCREW' 

8c. STUDS 

Fig . 6 

USE. STU D S  
fOR THICK PANELS 

Outline & Dril l ing Plan for the Standard Projection Type Case 

, ... ��--3�--�r-�-----+� f--t--- a{t BR�<.U. '"' -!. PM•<.'-

•1>! 
"-

! 

Fig . 7 
Outline & Dril l ing Plan for the Standard Flush Detachabl e  Type Case . 

PR I NTED IN U . S . A . 
Westinghouse Electric & Manufacturing Company 

Meter Division, Newark, N. J. 6-l+l www . 
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