
Westinghouse J.L. 41-917.1A 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 

TYPE HR D 

DIRECTIONAL 
CARRIER DUAL POL ARIZED 

OVERCURRENT GROUND RELAY 

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 a ll moving 
parts operate freely, inspect the c ontacts to 
see that they are clean a nd close properly, and 
operate the r elay to check the settings and 
electrical connections. 

APPLICATION 

This relay is used to provide directional 
ground fault protection in the carrier relaying 
scheme using plate keyed carrier sets. The 
HRD relay has provision for dual polarization 
of the directional element. With this feature, 
the relay can be polarized by residual current 
from a power transformer bank or by residual 
voltage. In addition, both polarizing quan­
tities can be used simultaneously . 

CONSTRUCTION AND OPERATION 

This relay consists 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 and the indicating contactor switch. The 
other overcurrent unit is used to start carrier 
signal transmission. Operation of this relay 
in connection with the carrier scheme is de­
scribed in I. L. 41-904. 

0 VERCURRENT UNIT 

The construction details of the two over­
current units are shown in Figure 1. The unit 
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 action 
of the restraining spring. 

The moving contact is a thin-walled silver 
shell practically filled with tungsten powder. 

SUPERSEDES I.L. 41-917.1 
*Denotes change from superseded issue 

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 he ld in place by a 
leaf spr ing . The construction is such tha t 
the beam continues to move slightly after the 
contacts close deflecting the spring. This 
provides the required contact follnw. Current 
is conducted into the moving contact by means 
of a flexible metal ribbon. 

D IREC TIO NAL UNIT 

The directional unit is made up of five basic 
parts: the die-cast aluminum frame, the elec­
tromagnet, the molded cov er a ssembly,  the 
moving element assembly, a nd 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 electro­
magnet has two series-connected polarizing 
coils mounted diametrically opposite one 
a nother, two series-connected current coils 
mounted diametrically opposite one another and 
two magnetic plugs accessible through the cover. 
The moving element consists of a spring and 
contact arm assembly and a double aluminum loop 
mounted on a shaft which has end jewels for the 
top and bottom bearings. This shaft rides be­
tween 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 ele ment 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 a ttached to the contact through a spiral 
spring. The moving contact is made of two 
thin-wa lled silver shells practically filled 
with tungsten powder and mounted back to back 
on a thin leaf spring. The stationary silver 
contacts are mounted on the molded cover. The 
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TYPE HRD RELAY ----------------------------
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Fig. l Sectional View of the Overcurrent Units. 

electrical connection is made from the station­
a ry contact to the moving contact, through the 
spiral and spring adjuster to the spring ad­
juster 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 t he 
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 
a nd opposite in sign, 

The polarizing windings of the directional 
unit, a phase shifting circuit, a center tap­
ped reactor and an equivalent impeda nce are 
c onnected so as to form t he four legs of a 
bridge circuit. The equivalent impedance con­
sists of a reactor and an adjustable resistor 
with a total impedance equal to the impedance 
of the polarizing windings of the directional 
element. 

Energy from the current polarizing source is 
introduced into two opposite corners of the 
bridge circuit by means of an air gap tranfor­
mer while energy from the voltage polarizing 
source is impressed directly upon the other two 

corners. The balanced bridge design is neces­
sary so that the voltage and current transform­
ing devices deliver secondary quantities which 

2 

d o  not af fect each other and depend only on ............ 

system conditions. 

INDICAT ING CONTACTOR SWITCH UNIT (ICS) 

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 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 two fingers on the armature de­
f l ect a spring locat ed on the front of the 
switch, which allows the operation indicator 
target to drop. The target is reset from the 
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 units of the re lays operate 

in one cycle or less on values of ground fault 
current abov e  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 
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 t he line. 
This arrangement insures proper blocking for 
remote external faults which may not pick up 
both overcurrent ele ments at each line terminal. 

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

The HRD relay is designed so that for current 
polarization only, maximum torque occurs when 
the opera ting current leads the polarizing 
current by approximately 10°. The minimum 
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TYPE HRD RELAY _____________________________ I.L_._4_1_-9_17_.1_A 
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Fig. 2 Internal Schematic of the Type HRD Relay in the 
Type FT32 Case, 

pickup has been set by the spring tension t o  
be approximately 1. 3 amperes when the current 
circuits ar e connected in series. Greater 
sensitivity may be obtained by decreasing the 
spring tens ion; however, this will a lso de ­
crease the restoring force when the unit is 
de-energized. 

For potentia l  polarization of the HRD relay, 
the max imum torque occurs when the operating 
current lags the polarizing voltage by appro xi­
mately 60 degrees, With the spring tension at 
the factory setting, minimum pickup is approxi­
mately 2. 5 volts and 4 amperes with the current 
lagging the voltage by 60°, 

TRIP CIRCUIT 

The main contacts will safely close 30 amperes 
at 250 volts d-e and the seal-in contacts of 
the indicating contactor switch will safely 
carry this current long enough to trip a cir­
cuit breaker. 

The indicating contactor switch has two taps that 

provide a pickup setting of 0. 2 or 2 amperes. 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. 

l 2 3 
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Fig. 3 External A-C Schematic of the Type HRD Relay. 

* Set in the 2 ampere tap for all HRD 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 mounting 
stud or studs for projection mounting, Either 
a mounting stud or the mounting screws ma y be 
utilized for grounding the relay. The elec­
trical connections may be made directly to the 
terminals by means of screws for steel panel 
mounting or to the terminal studs furnished 
with the relay for thick panel mounting . The 
ter minal studs may be easily removed or i n­
serted by locking two nuts on the stud and then 
turning the proper nut with a wrench, 

For detailed F T  case informa t i on refer to 
I .  L. 41-076 . 
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TYPE HRDRELAY--------------------------------------------------------

• The external a-c connections of directional unit are 

shown in Fig. 3. If no voltage polarization source is 

to be connected to the directional unit, short-circuit 

the voltage polarizing circuit at the relay terminals. 

The carrier relaying d -e sch ematic (supplied 

with a ll carrier orders) should be consulted 
for the details of the external d-e connections 
of these relays. 

ADJUSTMENTS 

The proper adjustments to insure correct op­
eration of this relay have been ma de 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 adjustments at 
regular maintenance periods, the instructions 
below should be followed . 

All contacts should be cleaned periodically . 
A contact burnisher S#182A836H01 is recommended 
for this purpose. The use of abrasive materia l 
for cleaning contacts is not recommended, be­
cause of the danger of embedding small parti­
cles 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 whe n  
resting against it. Adjust the magnetic gap to 
. 02 0  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 oper­
ated position, there should be an .015 inch de­
f lection 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 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 pos i­
tion, and when the beam is tripped on 0.5 am­
pere, the beam should deflect the moving contact 
spring and rest on the front stop pin. The 
tripping point of the other t aps should be 
within ±5% of the tap values . 

4 

DIRECTIONAL UNIT 

* Apply 120 volts a-c to the voltage polarizing cir­

cuit, adjust the resistor so that a minimum voltage 

appears across the secondary of the current polariz­
ing transformer (lower right hand oosition, front view). 

The upper bearing screw should be screwed 
down until there is only three to four thou­
sandths of an inch clearance between it and the 

s haft, and then securely locked in position 
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 
a nd then backing up 1/8 of a turn. Great care 
must be taken in making this adjustment to pre­
vent damage to the bearings .  

The travel of the moving contact i s  limited 
by the stationary contacts mounted on the molded 
cover. The contact gap should be adjusted as 
follows: With the moving contact centered be­
tween the studs, close the contact gaps by ad­
vancing the two front stationary contacts . 
Then back off the right-hand stationary contact 
. 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 alumi­
num 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 assembly. 

The moving elements stops should be adjusted so 

that the moving contacts barely touch the front sta­

tionary contacts and just miss the others when ener­

gized in the opening and closing direction with 5.0 
amperes in phase in the current circuits. The right­
hand stationary contact should be turned 1/6 of a turn 
to obtain .005 inch contact follow. Energize the ele­

ment in the opening direction by passing 60 amperes 

through the current circuits in series. The contact 
should not bounce closed when the element is sud­

denly deenergized. Slight readjustment of the 1 eft­
hand stop may be necessary to insure that this does 

not happen. 

There are two separate magnetic adjustments. 
A small lever arm extending to the front on the 
bottom of the element controls a magnetic bias 
in the center of the electromagnet . This should 
be adjusted so that the unit will operate with 
.1 to .6 volts applied to the voltage polariz-
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TYPE HRD RELA. y ----------------------------I_.L_ ._4_1·_9 1_7_.1_A 

ing circuit with 25 amperes at 6 0° lagging in 
the operating coils and the current polarizing 
circuit open. This adjustment can be made ap­
proximately merely by shorting the voltage 
circuit and with the 25 amperes, adjust the 
lever so tha t the contacts just re main open. 
The second magnetic adjustment is made by mag­
netic plugs accessible from the top. With the 
voltage between . 1  and . 6  volt and the current 

polarizing circuit opened, the plugs should be 
adjusted so that with approx imately 60 amperes 
at 60° lag, applied momentarily in the operat­
i n g c o i 1 , the con t ac t s s h o u 1 d j us t c 1 o s e . 
Raising the right hand plug will produce torque 
to the right when considering the front moving 
contact. This adjustment also can be made ap­
proximately merely by shorting the voltage cir­
cuit and with 60 amperes applied momentarily 
in the operating coil, adjust the plugs so that 
the contacts just remain open. Excess heating, 
the overcurrent tap settings, and the particular 
setting of the lever and plugs have a slight 
influence on the final setting of these magnetic 
adjustments. 

INDICATING CONTACTOR SWITCH (ICS) 

Adjust the contact gap for .047". The bridging mov· 

ing contact should touch both stationary contacts 

si multaneously. Bend the third contact spring of the 
moving arm so that the third contact makes at approxi· 

mately the same instant as the other two contacts. 

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

RENEWAL PARTS 

Repair work can be done most satisfactorily 
at the factory. However, interchangeable parts 
c an be furnished t o  the custome r s  w ho are 
equipped for doing repair work. When ordering 

parts, always give the complete nameplate data. 

ENERGY REQUIREMENTS 

The typical 60-cycle burdens of the various 
circuits of the relay are as follows: 

Directional element and overcu rrent 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. 

4 1° lag 
40° lag 

Directional unit current polarizing circuit: 

At 5 .0 amperes 1. 0 v. a. 35 ° lag 

Directional unit voltage polarizing circuit: 

At 120 volts 7. 2 v. a .  

5 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYPE HRDRELAY ______________________________________________________ __ 
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* Fig. 4 Outline and Drilling Plan for the Type HRD Relay in the Type FT32 Case. 
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I.L. 41-917.1 
INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS (.:��� ��� � * ·�----------------------------------------------------------------� 

TYPES HRD 

DIRECTIONAL 
CARRIER DUAL POL ARIZED 

OVERCURRENT GROUND RELAY 

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 moving 
parts operate freely, inspect the c ontacts to 
see that they are clean a nd close properly, and 
operate the r elay to check the settings and 
electrical connections. 

APPLICATION 

This relay is used to provide directional 
ground fault protection in the carrier relaying 
scheme using plate keyed carrier sets. The 
HRD relay has provision for dual polarization 
of the directional element. With this feature, 
the relay can be polarized by residual current 
from a power transformer bank or by residual 
voltage. In addition, both polarizing quan­
tities can be used simultaneously . 

CONSTRUCTION AND OPERATION 

This relay consists 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 and the indicating contactor switch. The 
other overcurrent unit is used to start carrier 
signal transmission. Operation of this relay 
in connection with the carrier scheme is de­
scribed in I. L. 41-904. 

O VERCURRENT UNIT 

The constr uction details of the two over­
current units are shown in Figure 1. The unit 
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 action 
of the restraining spring. 

The moving contact is a thin-walled silver 
shell practically filled with tungsten powder. 

NEW INFORMATION 

When this contact strikes the rigid stationary 
cont�ct, 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 mmmum . The moving contact is loosely 
mounted on the beam and he ld 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. 

D IREC TIONAL UNIT 

The directional unit is made up of five basic 
parts: the die-cast aluminum frame, the elec­
tromagnet, the molded cover a ssembly, the 
moving element assembly, a nd 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 electro­
magnet has two series-connected polarizing 
coils moun ted diametrically opposite one 
another, two series-connected current coils 
mounted diametrically oppo§ite one another and 
two magnetic plugs accessible through the cover. 
The moving element consists of a spring and 
contact arm assembly and a double aluminum loop 
rounted on a shaft which has end jewels for the 
top and bottom bearings. This shaft rides be­
tween 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 pr actically filled 
with tungsten powder and mounted back to back 
on a thin leaf spring. The stationary silver 
contacts are mounted on the molded cover. The 
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TYPE HRD RELAY-----------------------------
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Fig. l Sectional View of the Over current Units. 

electrical connection is made from the station­
ary contact to the moving contact, through the 
spiral and spring adjuster to the spring ad­
juster 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 
a nd opposite in sign, The flux in each pole 
face is lagged on the outside edges. This pro­
duces a torque that counter-bala nces the center­
ing torque, caused by the small power factor 
angle of the moving element. 

The polarizing windings of the directional 
unit, a phase shifting circuit, a center tap­
ped reactor and an equivalent impedance are 
connected so as to form t he four legs of a 
bridge circuit. The equivalent impedance con­
sists of a reactor and an adjustable resistor 
with a total impedance equal to the impedance 
of the polarizing windings of the directional 
element. 

Energy from the current polarizing source is 
introduced into two opposite corners of the 
bridge circuit by means of an air gap tranfor­
mer while energy from the voltage polarizing 
source is impressed directly upon the other two 

2 

corners. The balanced bridge design is neces­
sary so that the voltage and current tra nsform­
ing devices deliver secondary quanti ties wh ich 
d o  not affect each other and depend only on 
system conditions. 

INDICATING CONTACTOR SWITCH UNIT (ICS) 

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 magnetic core upon ener­
gization of the switch. \lhen the switch closes , 
the moving contacts bridge two stationary con­
tacts, completing the trip circuit. Also during 
this operation two fingers on the armature de­
f l ect a spring located on the front of the 
switch, which allows the operation indicator 
target to drop, The target is reset from the 
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 
and thus contr�ls the pickup value of the 
switch. 

CHARACTERISTICS AND SETTINGS 

The overcurrent units of the re lays operate 
in one cycle or less 6n values of ground fault 
current a bove 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 
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. 

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

The HRD relay is designed so that for current 
polarization only, maximum torque occurs when 
the opera ting current leads the polariz i ng 
current by approx imately 10°, The minimum 
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Fig. 2 Internal Schematic of the Type HRD Relay in the 
Type FT32 Case. 

pickup has been set by the spring tens ion t o  
be approximately 1 . 3  amperes when the current 
circ uits are connected in series. Greater 
sensitivity may be obtained by decreasing the 
spring tension; however, this w ill also de ­
c rease the restoring force when the unit is 
de-energized. 

For potential polarization of the HRD relay, 
the maximum torque occurs when the operating 
current lags th��olarizing voltage by approxi­
mately 60 degrees. With the spring tension at 
the factory setting, minimum pickup is approxi­
mately 2 .  5 volts and 4 amperes with the current 
la gging the voltage by 60° . 

TRIP CIRCUIT 

The main contacts will safely close 30 amperes 
at 250 volts d-e and the seal-in contacts of 
the indicating contactor switch will safely 
c arry this current long enough to trip a cir­
cuit 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 ta p block to the 
desired setting by means of a screw connection. 
No other settings are required. Set in the 

1 2 J 

DEVICE lt.IMIER CWT 
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� - TRAIISFOIM£R Of TYPE ltli:D 
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Fig. 3 External A-C Schematic of the Type HRD Relay. 

0 .2 tap if energiz i ng a WL relay switch or 
equivalent. 

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 s hould be mounted on switchboard 
panels or their equivalent in a location free 
from dirt, moisture, excessive vibration, and 
heat. Mount the relay vertically by means of 
the four mounting holes on the flange for semi­
flush mounting or by means of the rear mounting 
stud or studs for projection mounting. Either 
a mounting stud or the mounting screws may be 
utilized for grounding the relay. The elec­
trical connections may be made directly to the 
terminals by means of screws for steel panel 
mounting or to the terminal studs furnished 
with the relay for thick panel mounting. The 
t er minal studs may be easily removed or i n­
serted by locking two nuts on the stud and then 
turning the proper nut with a wrench. 

For detailed F T  case information refer to 
I. L. 41-076 . 
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TYPE HRD RELAY ________________________________________________________ __ 

The AC external schematic of the type HRD re­
lay is shown in Figure 3 .  Th e  carrier relaying 
d -e sch ematic (supplied with a l l  carrier 
orders) should be consulted for the details of 
the external d-e connections of these relays. 

ADJUSTMENTS 

The proper adjustments to insure correct op­
eration of this relay have been ma de 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 adjustments at 
regular maintenance periods, the instructions 
below should be followed . 

All contacts should be cleaned periodically . 
A contact burnisher S#182A836H01 is recommended 
for this purpose. The use of abrasive materia l 
for cleaning contacts is not recommended, be­
cause of the danger of embedding small parti­
cles in the face of the soft si lver and thus 
impairing the contact . 

OVERCURRENT UNITS 

Refer to Figure 1. Adjust the stop screw un­
til the beam is in a horizontal position whe n  
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 oper­
ated position, there should be an . 015 inch de­
flection 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 e nd 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 pos i­
tion, and when the beam is tripped on 0 .5 am­
pere, the beam should deflect the moving contact 
spring and rest on the front stop pin. The 
tripping point of the other t aps 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
sandths of an inch clearance between it and the 

4 

shaft, and then securely locked in position 
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 
a nd then backing up 1/8 of a turn. Great care 
must be taken in making this adjustment to pre­
vent damage to the bearings. 

The travel of the moving contact is limited 
by the stationary contacts mounted on the molded 
cover. The contact gap should be adjusted as 
follows: With the moving contact centered be­
tween the studs, close the contact gaps by ad­
vancing the two front stationary contacts . 
Then back off the right-hand stationary contact 
. 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 alumi­
num 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 assembly. 

The moving element stops should be adjusted so 
that the moving contacts barely touch the right 
front stationary contacts and just miss the 
others when energized in the opening and closing 
direction with 5 .0 amperes in phase in the 
c urrent circuits . The right-hand stationa ry 
contact should be turned 1/6 of a turn to ob­
tain .005 inch contact follow . Energize the 
element in the opening direction by passing 60 
amperes through the current circuits in series. 
The contact should not bounce closed when the 
element is suddenly deenergized. Slight read­
justment of the left-hand s top may be neces ­
sary to insure that this does not happen. 

There are two separate magnetic adjustments. 
A small lever arm extending to the front on the 
bottom of the element controls a magnetic bias 
in the center of the electromagnet. This should 
be adjusted so that the unit will operate with 
.1 to .6 volts applied to the voltage polariz­
ing circuit with 25 amperes at 60° lagging in 
the operating coils and the current polarizing 

circuit open. This adjustment can be made ap­
proximately merely by shorting the voltage 
circuit and with the 25 amperes, adjust the 
lever so that the c ontacts just re main open . 
The second magnetic adjustment is made by mag­
netic plugs accessible from the top. With the 
voltage between .1 and .6 volt and the current 
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TYPE HRD RELAY 

polarizing circuit opened, the plugs should be 
adjusted so that with approx imately 60 amperes 
at 60° lag, applied momentarily in the operat­
ing c o il, the contacts should just c lose. 
Raising the right hand plug will produce torque 
to the right when considering the front moving 
contact. This adjustment also can be made ap­
proximately merely by shorting the voltage cir­
c uit and with 60 amperes applied momentarily 
in the operating coil, adjust the plugs so that 
the contacts just remain open, Excess heating, 
the overcurrent tap settings, and the particular 
setting of the lever and plugs have a slight 
influence on the final setting of these magnetic 
adjustments. 

INDICATING CONTACTOR SWITCH (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. 

I.L. 41·917.1 

RENEWAL PARTS 

Repair work can be done most satisfactorily 
at the factory, However, interchangeable parts 
c an be furnished to the customer s  w ho a re 
equipped for doing repair work. When ordering 
parts, always give the complete nameplate data. 

ENERGY REQUIREMENTS 

The typical 60-cycle burdens of the various 
circuits of the relay are as follows: 

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. 
6. 7 v,a, 

41° lag 
40° lag 

Directional unit current polarizing circuit: 

At 5.0 amperes 1.0 v. a. 

Directional unit voltage polarizing circuit: 

At 120 volts 7.2 v.a. 43 ° lag 
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-1(\j IJl 

• 190-32 5C.REW 

SPAC.ER FOR THIN PANELS 
5 i6-IS SCREW 

(FOR THICK PAN E.L USE. �-18 STUD) 

19<1-32. S C. REW 
(FO� THICK PANEL US� .190-�2. �TUD) 

TERMINAL AND MOUNTING DeTAILS 

iDIA.4HOLE.S l=OR .190-32. MT!q.SCREW5 

PI\NEL CUTOUT $ DRILliN<i 
FOR S.EMI- FLUSH M1'� . 

PA..�EL OQ.IU.,.\1--lC. OR C.UTOUT ��OJitCT\OM MIG.. 
(FRONT VI£'W) 

57-D-7903 

Fig. 4 Outline ancl Drilling Plan for the Type HRD Relay in the Type FT32 Case, 
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I. L. 41-917 A 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
CARRIER DUAL POL ARIZED 

DIRECTIONAL OVERCURRENT GROUND RELAYS 

(WITH TYPE HL-2 DIRECTIONAL ELEMENT) 

CAUTIO" 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 moving 
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 

This relay is used to p rovide directional 
ground fault protection in the carrier relaying 
scheme using plate keyed carrier sets. The HRD 
relay has provision for dual polarization of the 
directional element. W ith this feature, the 
relay can be polarized by residual current from 
a power transformer bank or by residual voltage. 
In addition, both polarizing quantities can be 
used simultaneously. 

CONSTRUCTION AND OPERATION 

This relay consists of two beam- type over­
current elements, a directional element, seal-in 
contactor switch, and operation indicator. The 
trip circuit of the relay inciudes the direc­
tional contacts in series wit h the contacts of 
one overcurrent element, the operation indicator, 
and the contactor switch. The other overcurrent 
element is used to start carrier signal trans­
mission. Operation of this relay in connection 
with the carrier scheme is fully described in 
I. L. 41-904. 

Overcurrent Element 

The construction details of the two overcurrent 
elemehts 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 action 
of the restraining spring. 

SUPERSEDES I. L. 41-917 

The moving contact is a thin-walled silver 
shell practically filled with tungsten powder. 
When this contact strikes the rigid stationary 
contact, the movement of the tungsten powder 
creates sufficient friction to absor b practi­
cally all of the energy of impact and thus t he 
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 de­
flecting the spring. This provides the required 
contact follow. Current is conducted into the 
moving contact by means of a flexible metal 
ribbon. 

Directional Element 

The directional element is made up of five 
basic parts: the die-cast aluminum frame, the 
electromagnet, the molded cover assembly, the 
moving elem ent assembly, and the bridge and 
upper bearing pin 

"
assembly. The lower bearing 

pin and the magnetic c ore with its adjustment 
lever are mounted on the f rame. The electro­
magnet has two series-connected polarizing coils 
mounted diametrically opposite one another, two 
series-connected current coils mounted diamet• 
rically opposite one another and two magnetic 
plugs accessible through the cover. The moving 
element consis ts 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 electromagnet. The 
stops for t he moving element are mounted on the 
cover and are easily accessible for the adjust­
ment of the contact travel. The spring adjuster 
seats on the molded cover and is attac.hed to 
the contact through a spiral spring. T he mov­
ing cont act is made of two thin-walle d silver 
shells practically filled with tungsten powder 
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TYPEHRDRELAY __________________________________________________________ __ 

/ 
� DIA DRIL� 

FO� THICI( 
PANELS 

/ '  
9 

J£. DIA DRILL 
(Z �OUS) 

\v 
OPHJING.S fOR 
THIN PANE-L . 
MOUNTING. 

!I'-- -
, l U5£ SCRE.WS 

--------nl11 .----�----t--� fOR THIN PANELS 

1,0 3l TERM sc_R(W Be.. STUDS ,i: -ZO MOUNT IN� SC� E YJ 
� !>TUOS 

USE STUDS 
�,FOR THICK PAN(l� 

39-C -942 

Fig, 4. Outline and Drilling Plan for the Standard Projection Type Case. See the Internal Schematics for the Terminals 
Supplied. For Reference Only, 

The external a-c connections of the type HRD 
relay are shown in Figure 3 .  The carrier re­

laying d-e schematic (supplied with all carrier 
orders) should be consulted for the detail s of 
the external d-e connections of these relays. 

ADJUSn1ENTS 

The proper adjustments to insure correct op­
eration 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 adjustments at 
regular maintenance periods, the instructions 
below should be followed. 

All contacts should be cleaned periodically. 
A contact burnisher S#182A83 6H01 is recommended 
for this purpose. The use of abrasive material 
for cleaning contacts is not recommended, be­
cause of the danger of embedding small pa rti­
cles in t he face of the soft silver and thus 
impairing the contact. 

Overcurrent Elements 

4 

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 contact 
for an . 020 inch gap when the beam is in the 
reset position. When the beam is in the oper­

ated position, there should be an . 015 inch de­
flection 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 posi­
tion, and when the beam is tripped on 0.5 am­
pere, the beam should deflect the moving contact 
spring and rest on the front stop pin. The 
tripping point of the other taps should be with­
in ± 5% of the tap values. 

Directional Element 

The upper bearing screw s hould be screwed 
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TYPE HRD RELAY 1. L. 41-917A 

down until there is only three to four thou­
sandths of an inch clearance between it and the 
shaft, and then securely locked in position 
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 pre­
vent damage to the bearings. 

The travel·of the moving �ontact is limited 
by the stationary contacts mounted on the molded 
cover. The contact gap should be adjusted as 
follows: With the moving contact centered be­
tween the studs, close the contact gaps by ad­

vancing the two front stationary contacts. Then 
back off the right-hand stationary contact .035 
inch and lock both contarts in place. The front 
contact spring should be positioned in the cen­
ter 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 assembly. 

The moving element stops should be adjusted 
so that the moving contacts barely touch the 
right front stationary contacts and just miss 
the others when energized in t he opening and 
closing direction with 5. 0 amperes in phase in 
the current circuits. The right-hand stationary 

contact should be turned 1/6 of a turn to obtain 
.005 inch contact follow. Energize the element 
in the opening direction by passing 60 amperes 
through the current circuits in series. The 

contact should not bounce closed when the ele­
ment is suddenly deenergized. Slight readjust­
ment of the left-hand stop may be necessary to 
insure that this does not happen. 

There are two separate magnetic adjustments. 
A small lever arm extending to the front on the 
bottom of the element controls a magnetic bias 
in the center of the electromagnet. This· should 
be adjusted so that the element will operate 
with . 1 to .6 volts applied to the voltage po­
larizing circuit with 25 amperes at 60° lagging 
in the operating coils and the current polariz­
ing circuit open. This adjustment can be made 

approximately merely by shorting the voltage 
circuit and with the 25 amperes, adjust the 
lever so that the contacts just remain open. 

The second magnetic adjustment is made by mag­
netic plugs accessible from the top. With the 

voltage between . 1 and .6 volt and the current 
polarizing circuit opened, the plugs should be 
adjusted so that with approximately 60 amperes 
at 60° lag, applied momentarily in the operat­
ing coil, the contacts should just close. Rais­
ing the right hand plug will produce torque to 
the ri ght when considering the front moving 
contact. This adjustment also can be made ap­
proximately merely by shorting the voltage cir­
cuit and with 60 amperes applied momentarily in 
the operating coil, adjust the plugs so that 
the contacts just remain open. Excess heating, 
the overcurrent tap settings, and the particular 
setting of the lever and plugs have a slight 
influence on the final setting of these magnetic 
adjustments. 

Seal-In Contactor Switch 

Adjust the stationary core of the switch for 
a clearance between the stationary core and the 
moving c ore of .025 inch when the switch is 
picked up. This can be done by turning the re­
lay 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 rotat­
ing. Now, back off the core screw u ntil the 
moving core stops rotating. This indicates the 
point where the play in the assembly is taken 
up, and where the moving core just separates 
from the stationary core screw. Back off the 
core screw approximately one turn and lock in 
place. T his prevents the moving core from 
striking and sticking to the stationary core 
because of residual magnetism. Adjust the con­
tact clearance for 3/32 inch by means of the 
two small nuts on either side of the Micarta 
disc. The switch should pick up at 1 ampere 
d-e. Te st for sticking after 3 0  amperes d-e 
have been p as sed t hrough the coil. The coil 
resistance is approximately 0.84 ohm. 

Operation Indicator 

Adjust the indicator to operate at 1. 0 ampere 
d-e gradually applied. Test for sticking after 

30 amperes d-e is passed thru the coil. The 

coil resistance is approximately 0. 16 ohm. Ad­

justments may be made by loosening the two screws 
on the under side of the assembly, and moving 
th e bracket forward or backward. Also, the 
amount of overhang of the armature on the latch 
may be adjusted by means of the small s crew 
bearing on the flat spring carrying the inertia 
weight. The best adjustment will usually be 
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