INSTALLATION

Westinghouse I.L. 41.759
OPERATION e MAINTENANCE

INSTRUCTIONS

TYPE AR HIGH SPEED AUXILIARY RELAY

CAUTION: Before putting protection relays into ser-
vice, remove all blocking which may have been in-
serted 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 can close properly. Operate the relay to
check the settings and electrical connections.

APPLICATION

The AR relay is a four-pole auxiliary type relay,
especially designed for ultra high speed circuit
breaker tripping duty in protective relaying systems.
The AR relay is well suited for bus arrangements
where more than one breaker must be tripped. It can
provide isolation as well as high speed tripping. The
AR relay may also be applied to provide isolation of
primary and back-up relaying, and provide highsSpeed
tripping for zone one faults.

An AR relay is available with a time delay drop-
out. It can be used in applications where®adelayed
dropout of 0.1 seconds is desired.

CONSTRUCTION AND OPERATION

AR Unit

The relay consists of 4four stationary contact
screws, four leaf spring moving“eontacts, a moving
armature and card assembly, ) which operates the
moving contacts; a U shaped®™aminated core, a coil,
a frame, a molded instilation block and a series
resistor. Refer to Rig.“lwand 2.

The armatufe and card assembly slip over a
hinge pin whichy,is dnserted in the laminations. The
moving and stationary contacts are mounted on the
molded insulation block. The molded block and coil
and laminatién assembly are mounted to the frame.
All contacts are fine silver.

When the coil and resistor are energized, the

armature is attracted to the laminations. The card
moves with the armature thereby operating the mov-
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ing contacts. The tensionof thé"moving contacts is
the resetting force.

High speed operation®is obtained by the low
inertia of the mowing parts, a sensitive electromag-
net, and the proper L/ZRfratio of the operating circuit.

The AR unit used for a time delay dropout is
similar to the, one described above. The series
resiStor in/the above is replaced by a resistor and
capacitoncombination shunting the AR coil.

Operation Indicator (0.1.)

The d-c operation indicator is a small clapper
type device. A magnetic armature is attracted to the
magnetic core upon energization of the switch.
During this operation two fingers on the armature
deflect a spring located on the front of the switch,
which allows the operation indicator target to drop.

The front spring, in addition to holding the tar-
get, provides restraint for the armature and thus
controls the pickup value of the switch.

CHARACTERISTICS

The AR unit without a series resistor has a
sensitivity of 50 milliwatts. By the proper combin-
ationofthe AR unit and a series resistor, an optimum
speed of 2 milliseconds can be obtained for an ener-
input of 10 watts.

All relays are capable of being energized con-
tinuously. All high speed relays will pick up at
80% of rated voltage or less; and drop out at 10% of
rated voltage or higher.

Typical operating times and effective contact
bounce are outlined in the tables I and II.

The operate time of the relay with delayed drop-
out is about 6 milliseconds at rated voltage for a
normally open contact. The relay will have a 0.1
second dropout time after being energized at least
0.015 seconds.

EFFECTIVE SEPTEMBER 1965
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F

1 — NORMALLYACLOSED STATIONARY CONTACT SCREWS.
2 — NORMALLY OPEN STATIONARY CONTACT SCREWS.

3 — LEAF SPRING MOVING CONTACTS

4 — MOVINGCARD ASSEMBLY

5 -(RELAY COIL
6 —MOLDED INSULATION BLOCK

Fig. 1 Type AR Unit with two make and two break contacts (Front View).
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1 — NORMALLY CLOSED STATIONARY CONTACT SCREWS.
2> NORMALLY OPEN STATIONARY CONTACT SCREWS.

3 ~ MOVING ARMATURE.

4/~ U-SHAPED L AMINATED CORE.

5 — ARMATURE GAP ADJUSTMENT SET SCREW.

Fig. 2 Type AR Unit with two make and two break contacts (Side View).
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TABLE I
OPERATE AND RESET TIMES
Rated Operate Time Reset Time
Operating (Milliseconds) (Milliseconds
Energy NO contact [NC contact| NC contact
(WATTS) Closes Opens Closes
10 2.0 1.5 4.0
2.25 3.5 2.5 3.5
TABLE II
CONTACT BOUNCE
Effective Bounce Time
Gontact in Milliseconds
Loading Normally Normally
Open Closed
Dry Circuit 2 6-8
10 Watt
(one AR relay) 1 y _
Breaker Trip Coil .2 0

Contact Rating

Each relay contact is rated“3,amps continuous
and 30 amps long enough toftrip agbreaker.

SETTINGS

AR Unit

No settings are required.

Operation Indicators’(Ol)

The Onby, setting required on the OI is the selec-
tion ofythe, 0.2 or 2.0 ampere tap setting. This
selection 1s“made by connecting the lead located in
front%ef the tap block to the desired setting by means
o6fytheyconnecting screw.

INSTALLATION

The relays should be mounted on switehboard
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 prejeetion mount-
ing. Either a mounting stud or“the mounting screws
may be utilized for grounding the relay. The electri-
cal connections may be made directly, to the terminals
by means of screws for steel{panel mounting or to
the terminal studs furnished with the relay for
thick panel mounting. “The terminal studs may be
easily removed or imserted by locking two nuts on
the stud and thentturning the proper nut with a
wrench.

For detailed '\ET case information refer to I.L.
41-076.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct oper-
ation of this relay have been made at the factory
and should not require readjustment after receipt by
thegcustomer. If the adjustments have been changed
or the relay taken apart for repairs, the instructions
below should be followed.

Acceptance Check

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

1. Contact gaps

a. Normally open contacts should have a gap of
.018 to .023 inch.

b. Normally closed contact gap should be .013
minimum.

2. Contact pressure

a. On four normally open contact relays, the
normally open contacts should have approx-
imately 4 grams pressure on the card in the
de-energized position, and 15 to 30 grams
contact pressure in the energized position.

b. On two normally open and two normally
closed relays, the normally closed contacts
should have approximately 8 grams contact
pressure in the de-energized position. Each
normally open contact spring should have
approximately 8 grams pressure against the
card.



TYPE AR RELAY

Il.L. 41-759

3. Armature gap

The armature gap should be approximately .009
inches measured at the narrowest part of the
armature gap.

4. Contact operate time
Per Table 1

5. Operation Indicator (O.1.)

Close the main relay contacts and pass suffi-
cient d-c current through the circuit to drop the
target of the O.I. This value of current should be
not greater than the particular O.I. tap setting
being used. The operation indicator target should
drop freely.

6. AR relay with time delay on dropout.

Connect the relay as shown in Fig. 13. When the
AR coil has been energized for 25-35 milli-
seconds its dropout time should be a minimum of
100 milliseconds. The R relay should be adjusted
such that its contact break time is 25-35 milli-
seconds. Also the timer must be of the type
which may be started and stopped by break con-
tacts.

CALIBRATION

Use the following procedure for calibrating the
relay if the relay has been taken apart for repairs of
the adjustments disturbed. This procedure |should
not be used until it is apparent thatfthe relay is not
in proper working order. (See ‘éAcceptance Check’’)

Tripping. Relay (AR)

The type AR tripping relay umit,frtas been properly

adjusted at the factory to insure correct operation,
and under normal field conditions should not require
readjustment. If, however, the adjustments are dis-
turbed in error, or it becomes necessary to replace
some part, use the following adjustment procedure.
This procedure should not be used until it is appar-
ent that the relay is not ingproper working order.

a. Adjust the set screw at the rear of the top of the
frame to obtain a 0.0009-inch gap at the rear end
of the armature airfgap.

b. Adjust each contact spring to obtain 4 grams
pressure atthe®wery jend of the spring. This pres-
sure shouldGbe “sufficient to move the spring
away from\the edge of the slot of the card. On
the twoéWnormally open two normally closed con-
tact relay, adjust each spring for 8 grams to just
move the.contact away from the card.

cpAdjust ‘each stationary contact screw to obtain
a contact of 0.020 to 0.022 inches for the normal-
lyPopen contacts. Energize the relay and the
normally open contacts should have 15 to 30
grams contact follow. The normally closed, if
any, should have a contact gap of .015 inches.

When calibrated as outlined above, the relay
should meet the characteristics of Table I and II

RENEWAL PARTS

Repair work can be done most satisfactorily at
the factory. However, interchangeable parts can be
furnished to the customers who are equipped for
doing repair work. When ordering parts, always give
the complete nameplate data.
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Fig. 3 Internal schematic of the Type AR Relay
with 4 make contacts in FT -11 case.

Fig. "4y Internal schematic of the Type AR Relay
with 2make - 2 break contacts in FT -11 case.
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Fig@5, Internal schematic of the Type AR Relay in
FT-22 case, double unit, with 8 make

contacts.

Fig. 6 Internal schematic of the Type AR Relay in
FT-22 case, double unit, with 6 make and
2B contacts.
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Fig. 7 Internal schematic of the Type AR Relay in
FT -22 case, double unit, with 4 makenand 4

break contacts.

Fig. 8 Internal schematic of the Type AR Relay in
front connected molded case with 4 mqgke
contacts.
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Fig. 9 Internal schematic of the Type AR Relay in
front connected molded case with 2 make-
2 break contacts.

Fig. 10 Internal schematic of the Type AR Relay in
the FT-i1 case with 2 Operation Indicators.
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Fig. 13 Test connectiéns for the
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INSTALLATION

Westinghouse  I.L. 41-759A
OPERATION e MAINTENANCE

INSTRUCTIO NS

TYPE AR HIGH SPEED AUXILIARY RELAY

CAUTION: Before putting protection relays into ser-
vice, remove all blocking which may have been in-
serted 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 can close properly. Operate the relay to
check the settings and electrical connections.

APPLICATION

The AR relay is a four-pole auxiliary type relay,
especially designed for ultra high speed circuit
breaker tripping duty in protective relaying systems.
The AR relay is well suited for bus arrangements
where more than one breaker must be tripped. It can
provide isolation as well as high speed tripping. The
AR relay may also be applied to provide isolation of:
primary and back-up relaying, and provide highdpeed
tripping for zone one faults.

An AR relay is available with a time delayydrop-
out. It can be used in applications wherg a delayed
dropout of 0.1 seconds is desired.

CONSTRUCTION AND4OPERATION

AR Unit

The relay consists of four, stationary contact
screws, four leaf spring moving Contacts, a moving
armature and card assembly, /which operates the
moving contacts; a U Shaped laminated core, a coil,
a frame, a molded inmstilation block and a series
resistor. Referto Fig. 1"and 2.

The armature and” card assembly slip over a
hinge pin whichiis dnserted in the laminations. The
moving and stationary contacts are mounted on the
molded insulation block. The molded block and coil
and lamination assembly are mounted to the frame.
All contacts are fine silver.

When the coil and resistor are energized, the
armature is attracted to the laminations. The card
moves with the armature thereby operating the mov-

SUPERSEDES L.L. 41-759

*Denotes change from superseded issuve

ing contacts. The tension ofithe moving contacts is
the resetting force.

High speed operation is obtained by the low
inertia of the moving parts, a sensitive electromag-
net, and the prop@mlL /Rfratio of the operating circuit.

The ARmpunithyused for a time delay dropout is
similar t0 thehene described above. The series
resistor, in thelabove is replaced by a resistor and
capacitor‘éembination shunting the AR coil.

Opetation Indicator (0.1.)

The d-c operation. indicator is a small clapper
type device. A magnetic armature is attracted to the
magnetic core upon energization of the switch.
During this operation two fingers on the armature
deflect a spring located on the front of the switch,
which allows the operation indicator target to drop.

The front spring, in addition to holding the tar-
get, provides restraint for the armature and thus
controls the pickup value of the switch.

CHARACTERISTICS

The AR unit without a series resistor has a
sensitivity of 500 milliwatts. By the proper combin-
ation of the AR unit and a series resistor, an optimum
speed of 2 milliseconds can be obtained for an ener-
gy input of 10 watts.

All relays are capable of being energized con-
tinuously. All high speed relays will pick up at
80% of rated voltage or less; and drop out at 10% of
rated voltage or higher.

Typical operating times and effective contact
bounce are outlined in the tables I and II.

The operate time of the relay with delayed drop-
out is about 6 milliseconds at rated voltage for a
normally open contact. The relay will have a 0.1
second dropout time after being energized at least
0.015 seconds.

EFFECTIVE JANUARY 1966
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1 — NORMALLY CLOSED STATIONARY CONTACT SCREWS.
2 — NORMALLY OPEN STATIONARY CONTACT SCREWS.

3 — LEAF SPRING MOVING CONTACTS
4 — MOVING CARD ASSEMBLY

5 — RELAY COIL

6 — MOLDED INSULATION BLOCK

* Fig. 1 Type AR Unit with two make and two break contacts (Front View).
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TYPE AR RELAY

T — NORMALLY CLOSED STATIONARY CONTACT SCREWS.
2 — NORMALLY OPEN STATIONARY CONTACT SCREWS.

3 — MOVING ARMATURE.

4 — U-SHAPED LAMINATED CORE.

5 — ARMATURE GAP ADJUSTMENT SET SCREW.

6 — ARMATURE GAP

* Fig. 2 Type AR Unit with two make and two break contacts (Side View).
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TABLE I
OPERATE AND RESET TIMES
Rated Operate Time Reset Time
Operating (Milliseconds) (Milliseconds)
Energy NO contact |NC contact| NC contact
(WATTS) Closes Opens Closes
10 2.0 1.5 4.0
2.25 3.5 2.5 3.5
TABLE II
CONTACT BOUNCE
Effective Bounce Time
Contact in Milliseconds
Loading Normally Normally
Open Closed
Dry Circuit 2 6-8
10 Watt
(one AR relay) 1 -
Breaker Trip Coil .2 |V

Contact Rating

Each relay contact is rated “3mamps continuous
and 30 amps long enough toltrip agbreaker.

SETTINGS

AR Unit

No settings are required.

Operation Indicators (Ol)

The only,Setting required on the OI is the selec-
tion ofwgthey 0.2 or 2.0 ampere tap setting. This
selectien is ‘made by connecting the lead located in
front ofythe tap block to the desired setting by means
ofstheiconnecting screw.

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 mountinggor by means of
the rear mounting stud or studs for prejeetion mount-
ing. Either a mounting stud or“the mounting screws
may be utilized for grounding the relay. The electri-
cal 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 ferminal studs may be
easily removed or imserted by locking two nuts on
the stud and then“turning the proper nut with a
wrench.

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

ADJUSIMENTS AND MAINTENANCE

The proper adjustments to insure correct oper-
ation of this relay have been made at the factory
and should not require readjustment after receipt by
thegcustomer. If the adjustments havebeen changed
or the relay taken apart for repairs, the instructions
below should be followed.

Acceptance Check

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

1. Contact gaps

a. Normally open contacts should have a gap of
.018 to .023 inch.

b. Normally closed contact gap should be .013
minimum.

2. Contact pressure

a. On four normally open contact relays, the
normally open contacts should have approx-
imately 4 grams pressure on the card in the
de-energized position, and 15 to 30 grams
contact pressure in the energized position.

b. On two normally open and two normally
closed relays, the normally closed contacts
should have approximately 8 grams contact
pressure in the de-energized position. Each
normally open contact spring should have
approximately 8 grams pressure against the
card.
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3. Armature gap

The armature gap should be approximately .009
inches measured at the narrowest part of the
armature gap.

4. Contact operate time
Per Table 1

5. Operation Indicator (O.1.)

Close the main relay contacts and pass suffi-
cient d-c current through the circuit to drop the
target of the O.I. This value of current should be
not greater than the particular O.I. tap setting
being used. The operation indicator target should
drop freely.

6. AR relay with time delay on dropout.

Connect the relay as shown in Fig. 13. When the
AR coil has been energized for 25-35 milli-
seconds its dropout time should be a minimum of
100 milliseconds. The R relay should be adjusted
such that its contact break time is 25-35 milli-
seconds. Also the timer must be of the type
which may be started and stopped by break con-
tacts.

CALIBRATION

Use the following procedure for calibrating ‘the
relay if the relay has been taken apart for repairs of
the adjustments disturbed. This procedure) should
not be used until it is apparent thatfthe relay is not
in proper working order. (See §Acc¢eptance Check’’)

Tripping Relay (AR)

Thetype AR tripping relayfunit has been properly

adjusted at the factory to insure correct gperation,
and under normal field conditions should™not“require
readjustment. If, however, the adjustments jare dis-
turbed in error, or it becomes necessaryato replace
some part, use the following adjustment procedure.
This procedure should not be used until it is appar-
ent that the relay is not in_proper working order.

a. Adjust the set screwdat the rear of the top of the
* frame to obtain a 0.009<inch gap at the rear end
of the armature airgap.

b. Adjust each contact“spring to obtain 4 grams
pressure attheyveryend of the spring. This pres-
sure shouldy be“"sufficient to move the spring
away fram the“edge of the slot of the card. On
the twepnormally open two normally closed con-
tact(relay,nadjust each spring for 8 grams to just
move the contact away from the card.

€., Adjust”each stationary contact screw to obtain
a contact of 0.020 to 0.022 inches for the normal-
Iy open contacts. Energize the relay and the
mormally open contacts should have 15 to 30
grams contact follow. The normally closed, if
any, should have a contact gap of .015 inches.

When calibrated as outlined above, the relay
should meet the characteristics of Table I and II.

RENEWAL PARTS

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

Westinghouse  I.L. 41-7598B
OPERATION e MAINTENANCE

INSTRUCTIONGS

TYPE AR HIGH SPEED AUXILIARY RELAY

CAUTION: Before putting protection relays into ser-
vice, remove all blocking which may have been in-
serted 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 can close properly. Operate the relay to
check the settings and electrical connections.

APPLICATION

The AR relay is a four-pole auxiliary type relay,
especially designed for ultra high speed circuit
breaker tripping duty in protective relaying systems.
The AR relay is well suited for bus arrangements
where more than one breaker must be tripped. It can
provide isolationas well as high speed tripping. The
AR relay may also be applied to provide isolation of
primary and back-up relaying, and provide high speed
tripping for zone one faults.

An AR relay is available with a time delayadrop=
out. It can be used in applications wherega “delayed
dropout of 0.1 seconds is desired.

CONSTRUCTION AND OPERATION

AR Unit

The relay consists of four, stationary contact
screws, four leaf spring méving,contacts, a moving
armature and card assembly, which operates the
moving contacts; a U sifaped 1aminated core, a coil,
a frame, a molded insulation block and a series
resistor. Referdo Fig. 1%and 2.

The armaturé andpcard assembly slip over a
hinge pin whichiis inserted in the laminations. The
moving and stationary contacts are mounted on the
molded insulation block. The molded block and coil
and lamination”assembly are mounted to the frame.
All contacts are fine silver.

When the coil and resistor are energized, the
armature is attracted to the laminations. The card
moves with the armature thereby operating the mov-

SUPERSEDES I.L. 41-759A

*Denotes change from superseded issue

ing contacts. The tension ofithe“moving contacts is
the resetting force.

High speed operation®is obtained by the low
inertia of the moving parts, a sensitive electromag-
net, and the propemL./Rusatio of the operating circuit.

The AR_unithused for a time delay dropout is
similar tof theWene described above. The series
resiston,in" the above is replaced by a resistor and
capaciter‘@embination shunting the AR coil.

OpetationIndicator (O.1.)

The d-c operation indicator is a small clapper
type device. A magnetic armature is attracted to the
magnetic core upon energization of the switch.
During this operation two fingers on the armature
deflect a spring located on the front of the switch,
which allows the operation indicator target to drop.

The front spring, in addition to holding the tar-
get, provides restraint for the armature and thus
controls the pickup value of the switch.

CHARACTERISTICS

The AR unit without a series resistor has a
sensitivity of 500 milliwatts. By the proper combin-
ation of the AR unit and a series resistor, an optimum
speed of 2 milliseconds can be obtained for an ener-
gy input of 10 watts.

All relays are capable of being energized con-
tinuously. All high speed relays will pick up at
80% of rated voltage or less; and drop out at 10% of
rated voltage or higher.

Typical operating times and effective contact
bounce are outlined in the tables I and II.

The operate time of the relay with delayed drop-
out is about 6 milliseconds at rated voltage for a
normally open contact. The relay will have a 0.1
second dropout time after being energized at least
0.015 seconds.

EFFECTIVE JULY 1967
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e,

1 — NORMALLY CLOSED STATIONARY CONTACT SCREWS.
2 — NORMALLY OPEN STATIONARY CONTACT SCREWS.

3 — LEAF SPRING MOVING CONTACTS
4 — MOVING CARD ASSEMBLY

5 — RELAY COIL

6 — MOLDED INSULATION BLOCK

e,

Fig. 1 Type AR Unit with two make and two break contacts (Front View).
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TYPE AR RELAY

1T — NORMALLY CLOSED STATIONARY CONTACT SCREWS.
2 — NORMALLY OPEN STATIONARY CONTACT SCREWS.

3 — MOVING ARMATURE.
4 — U.-SHAPED LAMINATED CORE.
5 -~ ARMATURE GAP ADJUSTMENT SET SCREW.

6 — ARMATURE GAP

Fig. 2 Type AR Unit with two make and two break contacts (Side View).
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TABLE I
OPERATE AND RESET TIMES
Rated Operate Time Reset Time
Operating (Milliseconds) (Milliseconds
Energy NO contact |[NC contact| NC contact
(WATTS) Closes Opens Closes
10 2.0 1.5 4.0
2.25 3.5 2.5 3.5
TABLE II
CONTACT BOUNCE
Effective Bounce Time
GContact in Milliseconds
Loading Normally Normally
Open Closed
Dry Circuit 2 6-8
10 Watt
(one AR relay) 1 y_
Breaker Trip Coil .2 N _

Contact Rating

Each relay contact is ratedW3.@mps continuous
and 30 amps long enough to trip @ breaker.

SETTINGS

AR Unit

No settings are required.

Operation lndicators (Ol)

The‘only setting required on the OI is the selec-
tion .of,the 0.2 or 2.0 ampere tap setting. This
selection 1s"made by connecting the lead located in
frontef the tap block to the desired setting by means
ofythe connecting screw.

INSTALLATION

The relays should be mounted on switéhboard
panels or their equivalent in a location free from“dift,
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 prejéetion mount-
ing. Either a mounting stud orithe mounting screws
may be utilized for grounding the rebay. The electri-
cal connections may be made /dirgctly to the terminals
by means of screws for steell panel mounting or to
the terminal studs furnished with the relay for
thick panel mounting. ““The jferminal studs may be
easily removed or inserted by locking two nuts on
the stud and then\turning the proper nut with a
wrench.

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

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct oper-
ation “‘of this relay have been made at the factory
and ‘should not require readjustment after receipt by
thedcustomer. If the adjustmentshavebeen changed
or the relay taken apart for repairs, the instructions

below should be followed.

Acceptance Check

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

1. Contact gaps

a. Normally open contacts should have a gap of
.018 to .023 inch.

b. Normally closed contact gap should be .013
minimum.

2. Contact pressure

a. On four normally open contact relays, the
normally open contacts should have approx-
imately 4 grams pressure on the card in the
de-energized position, and 15 to 30 grams
contact pressure in the energized position.

b. On two normally open and two normally
closed relays, the normally closed contacts
should have approximately 8 grams contact
pressure in the de-energized position. Each
normally open contact spring should have
approximately 8 grams pressure against the
card.
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3. Armature gap

The armature gap should be approximately .009
inches measured at the narrowest part of the
armature gap.

4. Contact operate time
Per Table 1

5. Operation Indicator (O.1.)

Close the main relay contacts and pass suffi-
cient d-c current through the circuit to drop the
target of the O.I. Thisvalue of current should be
not greater than the particular O.I. tap setting
being used. The operation indicator target should
drop freely.

6. AR relay with time delay on dropout.

Connect the relay as shown in Fig. 13. When the
AR coil has been energized for 25-35 milli-
seconds its dropout time should be a minimum of
100 milliseconds. The R relay should be adjusted
such that its contact break time is 25-35 milli-
seconds. Also the timer must be of the type
which may be started and stopped by break con-
tacts.

CALIBRATION

Use the following procedure for calibratingithe
relay if the relay has been taken apart fomrepairs of
the adjustments disturbed. This procedure 'should
not be used until it is apparent thafgthe reldy is not
in proper working order. (See :‘Acceptance Check”’)

Tripping Relay (AR)

Thetype AR tripping relaypunitthas been properly

adjusted at the factory to insure correct operation,
and under normal field conditions should®notirequire
readjustment. If, however, the adjustmentstare dis-
turbed in error, or it becomes necessarymto replace
some part, use the following adjustment procedure.
This procedure should not be used until it is appar-
ent that the relay is not in proper working order.

a. Adjust the set screwpat the rear of the top of the
frame to obtain a 0.0092inch gap at the rear end
of the armature air/gapy

b. Adjust each contact™spring to obtain 4 grams
pressure attie,very eénd of the spring. This pres-
sure should, beWwsufficient to move the spring
away fram the“edge of the slot of the card. On
the twe, notmally open two normally closed con-
tact/relaypadjust each spring for 8 grams to just
meve the contact away from the card.

c. Adjustyeach stationary contact screw to obtain
X “ameontact gap of 0.020 to 0.022 inches for the
nermally open contacts. Energize the relay and
the normally open contacts should have 15 to 30

grams contact follow. The normally closed, if
any, should have a contact gap of .015 inches.

When calibrated as outlined above, the relay
should meet the characteristics of Table I and II.

RENEWAL PARTS

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

* TABLE Il

CONTACT INTERRUPTING CAPABILITY (AMPEREYS)

D.C. VOLTAGE

RESISTIVE LOAD

INDUCTIVE LOAD

WILL INTERRUPT

WILL INTERRUPT

250

125

48

0.2

0.5

1.5

0.1

0.25

1.0




TYPE AR RELAY

INTERNAL SCHEMATIC RIGNT CENTER

g

ar| —ar| zar| L

LEFT CENTER |

HINGED
ARMATURE UNIT

2000-48 V.0, C,
_-15000-125 ¥.8.¢.
60009-250. ¥.0.C

| ~RED HANDLE

'
— TEST SWiTCH

(]
] 1
Cu |

1

i

1
% Py
ool
(
! i

i
i

1
! |
T
I 1
Qo
- *
1 1

)

T

1

{

i)

— TERWINAL

FRONT VIEW

6294496

INTERNAL SCHEMATIC RIGHT HAND
LEFT HAND —_
[ RIGHT CENTER
LEFT CENTER ™~ /
\\ / / H1NGED
t* ARMATURE UNIT
/
K 4
FAR AR ARl AR | A0
b 2000 48 V.0.C.
15000~-125 ¥.D.C.
$0000-250 v.0.C,
p— 5 MU IOV ) S |- RED MANDLE
! * J
i B TEST SWITCH
Lo Q_ 27 900 Q¢ _&_ I O~ |
1
| - TERMINAL
2 s 10
FRONT ViEwW

837A113

Fig. 3 Internal schematic of the Type AR Relay
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Fig. 14 Outline and drilling plan for the Type AR relay in the front connected molded case.
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- resistor.

INSTALLATION

Westinghouse 1.L. 41-759C
OPERATION ¢ MAINTENANCE

INSTRUCTIONGS

TYPE AR HIGH SPEED AUXILIARY RELAY

CAUTION: Before putting protection relays into ser-
vice, remove all blocking which may have been in-
serted 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 can close properly. Operate the relay to
check the settings and electrical connections.

APPLICATION

The AR relay is a four-pole auxiliary type relay,
especially designed for ultra high speed circuit
breaker tripping duty in protective relaying systems.
The AR relay is well suited for bus arrangements
where more than one breaker must be tripped. It can
provide isolation as well as high speed tripping. The
AR relay may also be applied to provide isolatiemyof
primary and back-up relaying, and provide highfspeed
tripping for zone one faults.

An AR relay is available with a time delay “drop-
out. It can be used in applications where a/delayed
dropout of 0.1 seconds is desirea?

CONSTRUCTION AND"QPERATION

AR Unit

The relay consists ofgfour@stationary contact
screws, four leaf spring moving) contacts, a moving
armature and card assemblys#which operates the
moving contacts; a U/shaped laminated core, a coil,
a frame, a molded, insulation block and a series
Referto Figyl and 2.

The armature amd card assembly slip over a
hinge pin which isyfinserted in the laminations. The
moving and stationary contacts are mounted on the
molded insulation block. The molded block and coil
and lamination assembly are mounted to the frame.
Allgeontacts are fine silver.

When the coil and resistor are energized, the
armature is attracted to the laminations. The card
moves with the armature thereby operating the mov-

SUPERSEDES I.L. 41-759B

*Denotes change from superseded issue.

ing contacts. The tensiomyof the moving contacts is
the resetting force.

High speed operation is obtained by the low
inertia of the movingyparts, a sensitive electromag-
net, and the proper /R ratio of the operating circuit.

The AR unit “used for a time delay dropout is
similar to the]one described above. The series
resistoriin the“above is replaced by i resistor and
capacitor combination shunting the AR coil.

Operation Indicator (0.1.)

The d-c operation indicator is a small clapper
type device. A magnetic armature is attracted to the
magnetic core upon energization of the switch.
During this operation two fingers on the armature
deflect a spring located on the front of the switch,
which allows the operation indicator target to drop.

The front spring, in addition to holding the tar-
get, provides restraint for the armature and thus
controls the pickup value of the switch.

CHARACTERISTICS

The AR unit without a series resistor has a
sensitivity of 500 milliwatts. By the proper combin-
ationof the AR unit and a series resistor, an optimum
speed of 2 milliseconds can be obtained for an ener-
gy input of 10 watts.

All relays are capable of being energized con-
tinuously. All high speed relays will pick up at
80% of rated voltage or less; and drop out at 10% of
rated voltage or higher.

Typical operating times and effective contact
bounce are outlined in the tables I and II.

The operate time of the relay with delayed drop-
out is about 6 milliseconds at rated voltage for a
normally open contact. The relay will have a 0.1
second dropout time after being energized at least
0.015 seconds.

EFFECTIVE JULY 1968



TYPE AR RELAY

%] — NORMALLY CLOSED STATIONARY CONTACT SCREWS.
2 — NORMALLY OPEN STATIONARY CONTACT SCREWS.
3 — LEAF SPRING MOVING CONTACTS
4 — MOVING CARD ASSEMBLY
5 — RELAY COIL
6 — MOLDED INSULATION BLOCK

Fig. 1 Type AR Unit with two make and two break contacts (Front View).



TYPE AR RELAY 1.LL41-759C

1 — NORMALLY CLOSED STATIONARY CONTACT SCREWS.
2 — NORMALLY OPEN STATIONARY CONTACT SCREWS.

3 — MOVING ARMATURE.

4 — U.SHAPED LAMINATED CORE.

5 — ARMATURE GAP ADJUSTMENT SET SCREW.

6 — ARMATURE GAP

Fig. 2 Type AR Unit with two make and two break contacts (Side View).
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TABLE I

OPERATE AND RESET TIMES

Rated Operate Time Reset Time
Operating 1 (Milliseconds) (Milliseconds)
Energy NO contact |NC contact| NC contact
(WATTS) Closes Opens Closes
10 2.0 1.5 4.0
2.25 3.5 2.5 3.5

T 2.25W AR is a different style than the 10W AR.

TABLE II
CONTACT BOUNCE

Effective Bounce Time

Contact in Milliseconds
Loading Normally Normally
Open Closed
Dry Circuit 2 6-8
10 Watt
(one AR relay) 1 Ny
Breaker Trip Coil .2 W

Contact Rating

Each relay contact is rated, 3%amps continuous

and 30 amps long enough to tfip& breaker.

AR Unit

SETTINGS

No settings are required.

Operation Indicators (Ol)

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a location free from dirty
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 pfojeetion mount-
ing. Either a mounting stud or the mounting screws
may be utilized for grounding the,relay. The electri-
cal connections may be made difectlyato the terminals
by means of screws for steel panel mounting or to
the terminal studs furnishedy with the relay for
thick panel mounting. The terminal studs may be
easily removed or ingerted by locking two nuts on
the stud and then 4urning“the proper nut with a
wrench.

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

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct oper-
ation, ofythis relay have been made at the factory
and{should not require readjustment after receipt by
the customer. If the adjustments have been changed
or the relay taken apart for repairs, the instructions
below should be followed.

Acceptance Check

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

1. Contact gaps

a. Normally open contacts should have a gap of
.018 to .023 inch.

b. Normally closed contact gap should be .013
minimum.

2. Contact pressure

a. On four normally open contact relays, the
normally open contacts should have approx-
imately 4 grams pressure on the card in the
de-energized position, and 15 to 30 grams
contact pressure in the energized position.

b. On two normally open and two normally
closed relays, the normally closed contacts

The onlywsetting required on the OI is the selec-
tion oféthe V0.2 or 2.0 ampere tap setting.
selection, is made by connecting the lead located in
front“of*the, tap block to the desired setting by means
of the,cennecting screw.

This

should have approximately 8 grams contact
pressure in the de-energized position. Each
normally open contact spring should have
approximately 8 grams pressure against the
card.
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l.L. 41-759C

3. Armature gap

The armature gap should be approximately .009
inches measured at the narrowest part of the
armature gap.

4. Contact operate time

Per Table 1

5. Operation Indicator (O.1.)

Close the main relay contacts and pass suffi-
cient d-c current through the circuit to drop the
target of the O.I. This value of current should be
not greater than the particular O.I. tap setting
being used. The operation indicator target should
drop freely.

6. AR relay with time delay on dropout.

Connect the relay as shown in Fig. 13. When the
AR coil has been energized for 25-35 milli-
seconds its dropout time should be a minimum of
100 milliseconds. The R relay should be adjusted
such that its contact break time is 25-35 milli-
seconds. Also the timer must be of the type
which may be started and stopped by break cons
tacts.

CALIBRATION

Use the following procedure for calibratingithe
relay if the relay has been taken apartgforepairs of
the adjustments disturbed. This proeedurg” should
not be used until it is apparent that the telay is not
in proper working order. (See® ‘Aceeptance Check’’)

Tripping Relay (AR)

Thetype AR tripping relayunit'has been properly

adjusted at the factory to insure correctieperation,
and under normal field conditions should 'not*fequire
readjustment. If, however, the adjustmentsi are dis-
turbed in error, or it becomes necessary®o replace
some part, use the following adjustment procedure.
This procedure should not be used until it is appar-
ent that the relay is not im, proper working order.

a. Adjust the set screwpat the rear of the top of the
frame to obtain a 0.009zinch gap at the rear end
of the armature aif gape

b. Adjust each contact spring to obtain 4 grams
pressure at the,very ‘end of the spring. This pres-
sure shouldy be“ sufficient to move the spring
away ffom the“edge of the slot of the card. On
the twio, normally open two normally closed con-
tact relaywadjust each spring for 8 grams to just
meve thefcontact away from the card.

Adjust each stationary contact screw to obtain
a“contact gap of 0.020 to 0.022 inches for the
nermally open contacts. Energize the relay and
the normally open contacts should have 15 to 30

grams contact follow. The normally closed, if
any, should have a contact gap of .015 inches.

When calibrated as outlined above, the relay
should meet the characteristics of Table I and II.

RENEWAL PARTS

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

TABLE 11l

CONTACT INTERRUPTING CAPABILITY (AMPERESYS)

D(C. VOLTAGE

RESISTIVE LOAD

INDUCTIVE LOAD

WILL INTERRUPT

250

125

48

WILL INTERRUPT

0.2

0.5

1.5

0.1

0.25

1.0
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Fig. 3 Internal schematic of the Type AR Relay
with 4 make contacts in FT-11 case.

Fig. 4, Internal schematic of the Type AR Relay
with 2make - 2break contacts in FT-11 case.
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Fig. 6 Internal schematic of the Type AR Relay in
FT-22 case, double unit, with 6 make and

2B contacts.
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INTERNAL SCHEMATIC
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Fig. 7 Internal schematic of the Type AR Relayfin
FT-22 case, double unit, with 4 makegand 4

break contacts.

Fig. 8 Internal schematic of the Type AR Relay in
front connected molded case with 4 make
contacts.
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* Fig. 11 Internal schematic of the AR Relay with 2
make and 2 brake contacts in molded case.

x Figal2 Internal schematic of the AR with 4 make
contacts in molded case.
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Fig. 14 Internal schematic of the Type AR Relay in
the FT-11 case with time delay dropout.

*“Figy 15 Test connections for the Type AR Relay

with time delay on dropout.
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INSTALLATION

Westinghouse 1.L. 41-759D
OPERATION e MAINTENANCE

INSTRUCTIO NG

TYPE AR HIGH SPEED AUXILIARY RELAY

CAUTION: Before putting protection relays into ser-
vice, remove all blocking which may have been in-
serted 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 can close properly. Operate the relay to
check the settings and electrical connections.

APPLICATION

The AR relay is a four-pole auxiliary type relay,
especially designed for ultra high speed circuit
breaker tripping duty in protective relaying systems.
The AR relay is well suited for bus arrangements
where more than one breaker must be tripped. It can
provideisolation as well as high speed tripping. The
AR relay may also be applied to provide isolation of
primary and back-up relaying, and provide highféspeed
tripping for zone one faults.

An AR relay is available with a time delayidrop-
out. It can be used in applications wheré a/delayed
dropout of 0.1 seconds is desired.

CONSTRUCTION AND*QPERATION

AR Unit

The relay consists of_fourystationary contact
screws, four leaf spring moving contacts, a moving
armature and card assembly,4which operates the
moving contacts; a Ufshaped laminated core, a coil,
a frame, a molded imsulation block and a series
resistor. Refef'to Fig. 1 and 2.

The armature apd card assembly slip over a
hinge pin which“isdinserted in the laminations. The
moving and stationary contacts are mounted on the
molded insulation block. The molded block and coil
and lamination assembly are mounted to the frame.
All contacts are fine silver.

When the coil and resistor are energized, the
armature is attracted to the laminations. The card
moves with the armature thereby operating the mov-

SUPERSEDES I.L. 41-759C

*Denotes change from superseded issue.

ing contacts. The tension,of‘the moving contacts is
the resetting force.

High speed operation is obtained by the low
inertia of the moving parts, a sensitive electromag-
net, and the properL/R Tatio of the operating circuit.

The ARWMunitWused for a time delay dropout is
similar to thel{one described above. The series
resistomyin thefabove is replaced by a resistor and
capaciter eembination shunting the AR coil.

Operation Indicator (0.1.)

The d-c operation indicator is a small clapper
type device. A magnetic armature is attracted to the
magnetic core upon energization of the switch.
During this operation two fingers on the armature
deflect a spring located on the front of the switch,
which allows the operation indicator target to drop.

The front spring, in addition to holding the tar-
get, provides restraint for the armature and thus
controls the pickup value of the switch.

CHARACTERISTICS

The AR unit without a series resistor has a
sensitivity of 500 milliwatts. By the proper combin-
ationof the AR unit and a series resistor, an optimum
speed of 2 milliseconds can be obtained for an ener-
gy input of 10 watts.

All relays are capable of being energized con-
tinuously. All high speed relays will pick up at
80% of rated voltage or less; and drop out at 10% of
rated voltage or higher.

Typical operating times and effective contact
bounce are outlined in the tables I and II.

The operate time of the relay with delayed drop-
out is about 6 milliseconds at rated voltage for a
normally open contact. The relay will have a 0.1
second dropout time after being energized at least
0.015 seconds.

EFFECTIVE JANUARY 1969



TYPE AR RELAY

%1 — NORMALLY CL.OSED STATIONARY CONTACT SCREWS.
2 — NORMALLY OPEN STATIONARY CONTACT SCREWS.

3 — LEAF SPRING MOVING CONTACTS
4 — MOVING CARD ASSEMBLY

5 — RELAY COIL
6 — MOLDED INSULATION BLOCK

Fig. 1 Type AR Unit with two make and two break contacts (Front View).
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TYPE AR RELAY

- NORMALLY CLOSED STATIONARY CONTACT SCREWS.
2 — NORMALLY OPEN STATIONARY CONTACT SCREWS.

3 — MOVING ARMATURE.

4 — U-SHAPED LAMINATED CORE.

5 — ARMATURE GAP ADJUSTMENT SET SCREW.

6 — ARMATURE GAP

Fig. 2 Type AR Unit with two make and two break contacts (Side View).
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TABLE I
OPERATE AND RESET TIMES
Rated Operate Time Reset Time
Operating t (Milliseconds) (Milliseconds)
Energy NO contact |NC contact| NC contact
(WATTS) Closes Opens Closes
10 2.0 1.5 4.0
2.25 3.5 2.5 3.5

t 2.25W AR is a different style than the 10W AR.

TABLE II
CONTACT BOUNCE
Effective Bounce Time
Contact in Milliseconds
Loading Normally Normally
Open Closed
Dry Circuit 2 6-8
10 Watt
(one AR relay) 1 7=
Breaker Trip Coil .2 -

Contact Rating

Each relay contact is rated“@wamps continuous
and 30 amps long enough to/trip 4 breaker.

SETTINGS

AR Unit

No settings are required.

Operation Indicators (Ol)

The anly,setting required on the OI is the selec-
tion  Ofwmthe, 0.2 or 2.0 ampere tap setting. This
selection is made by connecting the lead located in
froni ofsthe tap block to the desired setting by means
of'theconnecting screw.

INSTALLATION

The relays should be mounted on switehboard
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 fof prejeetion mount-
ing. Either a mounting stud ordthe mounting screws
may be utilized for grounding the rebay. The electri-
cal 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. ““Ehe/terminal studs may be
easily removed or inserted by locking two nuts on
the stud and theniturning the proper nut with a
wrench.

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

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct oper-
ation ‘of this relay have been made at the factory
amd |should not require readjustment after receipt by
thefcustomer. If the adjustments havebeen changed
or the relay taken apart for repairs, the instructions
below should be followed.

Acceptance Check

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

1. Contact gaps

a. Normally open contacts should have a gap of
.018 to .023 inch.

b. Normally closed contact gap sheuld be .013
minimum.

2. Contact pressure

a. On four normally open contact relays, the
normally open contacts should have approx-
imately 4 grams pressure on the card in the
de-energized position, and 15 to 30 grams
contact pressure in the energized position.

b. On two normally open and two normally
closed relays, the normally closed contacts
should have approximately 8 grams contact
pressure in the de-energized position. Each
normally open contact spring should have
approximately 8 grams pressure against the
card.
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3. Armature gap

The armature gap should be approximately .009
inches measured at the narrowest part of the
armature gap.

4. Contact operate time

Per Table 1

5. Operation Indicator (O.1.)

Close the main relay contacts and pass suffi-
cient d-c current through the circuit to drop the
target of the O.I. This value of current should be
not greater than the particular O.I. tap setting
being used. The operation indicator target should
drop freely.

6. AR relay with time delay on dropout.

* Connect the relay as shown in Fig. 15. When the:
AR coil has been energized for 25-35 milli-
seconds its dropout time should be a minimum of
100 milliseconds. The R relay should be adjusted
such that its contact break time is 25-35 milli-
seconds. Also the timer must be of the type
which may be started and stopped by break con&
tacts.

CALIBRATION

Use the following procedure for calibratingy the
relay if the relay has been taken apart for/repairs of
the adjustments disturbed. This proeedure’ should
not be used until it is apparent that the relay is not
in proper working order. (See ‘‘Aeceptance Check’’)

Tripping Relay (AR)

The type AR tripping pelay unit” has been properly

adjusted at the factory to insure corregtwoperation,
and under normal field conditions should notirequire
readjustment. If, however, the adjustmentsgare dis-
turbed in error, or it becomes necessary to replace
some part, use the following adjustment procedure.
This procedure should not be used until it is appar-
ent that the relay is not it preper working order.

a. Adjust the set screw atihe‘rear of the top of the
frame to obtain a 00009-inc¢h gap at the rear end
of the armature airigap.

b. Adjust eachqcontact spring to obtain 4 grams
pressure atsthe very end of the spring. This pres-
sure shpuld bey sufficient to move the spring
away from“the edge of the slot of the card. On
the two/nermally open two normally closed con-
tact relay,/ adjust each spring for 8 grams to just
moveythe contact away from the card.

¢.. Adjust each stationary contact screw to obtain
aycontact gap of 0.020 to 0.022 inches for the
normally open contacts. Energize the relay and
the normally open contacts should have 15 to 30

grams contact follow. The normally closed, if
any, should have a contact gap of .015 inches.

When calibrated as outlined above, the relay
should meet the characteristics of Table I and II.

RENEWAL PARTS

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

TABLE Il

CONTACT INTERRUPTING CAPABILITY (AMPERES)

DIC. VOLTAGE

RESISTIVE LOAD

INDUCTIVE LOAD

WILL INTERRUPT

WILL INTERRUPT

250

125

48

0.2

0.5

1.5

0.1

0.25

1.0
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Fig. 3 Internal schematic of the Type AR Relay,
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Fig. /4 Internal schematic of the Type AR Relay
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Fig. 14 Internal schematic of the Type AR Relay in
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INSTALLATION

Westinghouse  1.L. 41-759E
OPERATION e MAINTENANCE

INSTRUCTIONS

TYPE AR HIGH SPEED AUXILIARY RELAY

CAUTION: Before putting protection relays into ser-
vice, remove all blocking which may have been in-
serted 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 can close properly. Operate the relay to
check the settings and electrical connections.

APPLICATION

The AR relay is a four-pole auxiliary type relay,
especially designed for ultra high speed circuit
breaker tripping duty in protective relaying systems.
The AR relay is well suited for bus arrangements
where more than one breaker must be tripped. It can
provide isolation as well as high speed tripping. The
AR relay may also be applied to provide isolation of
primary and back-up relaying, and provide high speed
tripping for zone one faults.

However, when the AR relay is usedin“the
thyristor trip circuit of the SRU, SBFU, STU-914 or
STU-92 relays, a 22 ohm resistor must be added in
parallel to the AR coil. Without this resistor, it%is
possible that when d-c voltage is suddénlyapplied
to the relay, sufficient current flows{through the
series R-C circuit paralleling the trippingsthyristor
to pickup the 10-watt AR coil ofythe'relay.

An AR relay is available witha,time delay drop-
out. It can be used in applications where a delayed
dropout of 0.1 seconds is desired:.

CONSTRUCTIONFANDYOPERATION

AR Unit

The relay, consists_of four stationary contact
screws, fourdleaf spring moving contacts, a moving
armature and card assembly, which operates the
moving contacéts; adl shaped laminated core, a coil,
a frame, a molded insulation block and a series
resistor. Refer to Fig. 1 and 2.

The armature and card assembly slip over a
hifige pin which is inserted in the laminations. The
moving and stationary contacts are mounted on the
molded insulation block. The molded block and coil
and lamination assembly are mounted to the frame.
All contacts are fine silver.

SUPERSEDES I.L. 41-759D

*Denotes change from superseded issue.

When the coil and resistors@re energized, the
armature is attracted to™the laminations. The card
moves with the armature/hereby operating the mov-
ing contacts. The tensiongOf the moving contacts is
the resetting force.

High speed ‘operation is obtained by the low
inertia of the“moving parts, a sensitive electromag-
net, and the preper L/R ratio of the operating circuit.

The, ARyunit used for a time delay dropout is
similar) tofgthe one described above. The series
resister. in the above is replaced by a resistor and
eapagitor combination shunting the AR coil.

Operation Indicator (0.1.)

The d-c operation indicator is a small clapper
type device. A magnetic armature is attracted to the
magnetic core upon energization of the switch.
During this operation two fingers on the armature
deflect a spring located on the front of the switch,
which allows the operation indicator target to drop.

The front spring, in addition to holding the tar-
get, provides restraint for the armature and thus
controls the pickup value of the switch.

CHARACTERISTICS

The AR unit without a series resistor has a
sensitivity of 500 milliwatts. By the proper combin-
ation of the AR unit and a series resistor, an optimum
speed of 2 milliseconds can be obtained for an ener-
gy input of 10 watts.

All relays are capable of being energized con-
tinuously. All high speed relays will pick up at
80% of rated voltage or less; and drop out at 10% of
rated voltage or higher.

Typical operating times and effective contact
bounce are outlined in the tables I and II.

The operate time of the relay with delayed drop-
out is about 6 milliseconds at rated voltage for a
normally open contact. The relay will have a 0.1
second dropout time after being energized at least
0.015 seconds.

EFFECTIVE MAY 1970
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‘%1 - NORMALLY CLOSED STATIONARY CONTACT SCREWS.
2 — NORMALLY OPEN STATIONARY CONTACT SCREWS.

3 — LEAF SPRING MOVING CONTACTS
4 — MOVING CARD ASSEMBLY

5 — RELAY COIL
6 — MOLDED INSULATION BLOCK

Fig. 1 Type AR Unit with two make and two break contacts (Front View).
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T — NORMALLY CLOSED STATIONARY CONTACT SCREWS.
2 — NORMALLY OPEN STATIONARY CONTACT SCREWS.

3 — MOVING ARMATURE.

4 — U-SHAPED LAMINATED CORE.

5 — ARMATURE GAP ADJUSTMENT SET SCREW.

6 — ARMATURE GAP

Fig. 2 Type AR Unit with two make and two break contacts (Side View).
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TABLE I
OPERATE AND RESET TIMES
Rated Operate Time Reset Time
Operating 1 (Milliseconds) (Milliseconds)
Energy NO contact |NC contact| NC contact
(WATTS) Closes Opens Closes
10 2.0 1.5 4.0
2.25 3.5 2.5 3.5

t 2.25W AR is a different style than the 10W AR.

TABLE II
CONTACT BOUNCE
Effective Bounce Time
Contact in Milliseconds
Loading Normally Normally
Open Closed
Dry Circuit 2 6-8
10 Watt
(one AR relay) 1 e
Breaker Trip Coil .2 VW

Contact Rating

Each relay contact is rated 3wamps continuous
and 30 amps long enough toftrip atbreaker.

SETTINGS

AR Unit

No settings are required.

Operation Indicators (Ol)

The onlyasetting required on the OI is the selec-
tion of%the$0.2 or 2.0 ampere tap setting. This
selection is made by connecting the lead located in
frontyofsthe tap block to the desired setting by means
of ‘the econnecting screw.

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/projéetion mount-
ing. Either a mounting stud or‘the mounting screws
may be utilized for grounding the relay. The electri-
cal connections may be made directly, to the terminals
by means of screws for steel (panel mounting or to
the terminal studs furnisheéd with the relay for
thick panel mounting. “The terminal studs may be
easily removed or igserted by locking two nuts on
the stud and then"turning the proper nut with a
wrench.

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

ADJUSTIMENTS AND MAINTENANCE

The proper adjustments to insure correct oper-
dation ofy this relay have been made at the factory
and should not require readjustment after receipt by
theg€ustomer. If the adjustments have been changed
or the relay taken apart for repairs, the instructions

below should be followed.

Acceptance Check

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

1. Contact gaps

a. Normally open contacts should have a gap of
.018 to .023 inch.

b. Normally closed contact gap should be .013
minimum.

2. Contact pressure

a. On four normally open contact relays, the
normally open contacts should have approx-
imately 4 grams pressure on the card in the
de-energized position, and 15 to 30 grams
contact pressure in the energized position.

b. On two normally open and two normally
closed relays, the normally closed contacts
should have approximately 8 grams contact
pressure in the de-energized position. Each
normally open contact spring should have
approximately 8 grams pressure against the
card.
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3. Armature gap

The armature gap should be approximately .009
inches measured at the narrowest part of the
armature gap.

4. Contact operate time

Per Table 1

5. Operation Indicator (O.I.)

Close the main relay contacts and pass suffi-
cient d-c current through the circuit to drop the
target of the O.I. This value of current should be
not greater than the particular O.I. tap setting
being used. The operation indicator target should
drop freely.

6. AR relay with time delay on dropout.

Connect the relay as shown in Fig. 15. When the:
AR coil has been energized for 25-35 milli-
seconds its dropout time should be a minimum of
100 milliseconds. The R relay should be adjusted
such that its contact break time is 25-35 milli-
seconds. Also the timer must be of the type
which may be started and stopped by break coné
tacts.

CALIBRATION

Use the following procedure for calibrating the
relay if the relay has been taken apart for/repairs of
the adjustments disturbed. This precedure should
not be used until it is apparent that the €¥elay is not
in proper working order. (See “Acceptance Check’’)

Tripping Relay (AR)

Thetype AR tripping relay unit’has been properly

adjusted at the factory to insure correct operation,

and under normal field conditions should notyrequire

readjustment. If, however, the adjustments/are dis-
turbed in error, or it becomes necessary to replace
some part, use the following adjustment procedure.

This procedure should not be used until it is appar-

ent that the relay is not in™proper working order.

a. Adjust the set screwyat the'rear of the top of the
frame to obtain a 0.009=inch#gap at the rear end
of the armature air gap:

b. Adjust each contact{ spring to obtain 4 grams
pressureat the very endfof the spring. This pres-
sure should gbe sufficient to move the spring
away from _the“edgé of the slot of the card. On
the two normally open two normally closed con-
tact relay,padjust each normally open contact
spring fora8 grams to just move the contact away
from the card. Adjust the normally closed contact
for 15, grams spring pressure, to just move con-
tact, spring away from the card. Then adjust the
stationary contact to just move the contact spring
away from the card.

c. “Adjust each stationary contact screw to obtain
a contact gap of 0.020 to 0.022 inches for the
normally open contacts. Energize the relay and

the normally open contacts should have 15 to 30
grams contact follow. The normally closed, if

any, should have a contact gap of .015 inches.

When calibrated as outlined above, the relay
should meet the characteristics of Table I and II.

RENEWAL PARTS

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

TABLE Il

CONTACT INTERRUPTING CAPABILITY (AMPEREYS)

D.C. VOLTAGE

RESISTIVE LOAD

INDUCTIVE LOAD

WILL INTERRUPT

WILL INTERRUPT

250

125

48

0.2

0.5

1.5

0.1

0.25

1.0
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INSTALLATION

Westinghouse
OPERATION o

I.L. 41-759F
MAINTENANCE

INSTRUCTIONGS

TYPE AR HIGH SPEED AUXILIARY RELAY

CAUTION: Before putting protection relays into ser-
vice, remove all blocking which may have been in-
serted 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 can close properly. Operate the relay to
check the settings and electrical connections.

APPLICATION

The AR relay is a four-pole auxiliary type relay,
especially designed for ultra high speed circuit
breaker tripping duty in protective relaying systems.
The AR relay is well suited for bus arrangements
where more than one breaker must be tripped. It can
provide isolation as well as high speed tripping. The
AR relay may also be applied to provide isolation of
primary and back-up relaying, and provide high speed
tripping for zone one faults.

However, when the AR relay is used ingthe
thyristor trip circuit of the SRU, SBFU, STUA91, or
STU-92 relays, a 22 ohm resistor or its equivalent
must be added in parallel to the AR coil. Without
this resistor, it is possible that when d-c voltageiis
suddenly applied to the relay, sufficient/current
flows through the series R-C circuit pamalleling the
tripping thyristor to pickup the 10-watt AR coil of
the relay. )

An AR relay is available withya timeydelay drop-
out. It can be used in applications“where a delayed
dropout of 0.1 seconds is desited.

CONSTRUCTION AND OPERATION
AR Unit

The relay @onsists “0f four stationary contact
screws, four leaf springdmoving contacts, a moving
armature andjycatd asSembly, which operates the
moving contacts;%a, Ufshaped laminated core, a coil,
a frame, a molded insulation block and a series
resistor. Refer to Fig. 1 and 2.

The armature and card assembly slip over a
hinge pin, which is inserted in the laminations. The
moving‘and stationary contacts are mounted on the
molded insulation block. The molded block and coil
and, lamination assembly are mounted to the frame.
All%contacts are fine silver.

SUPERSEDES I.L. 41-759E

*Denotes change from superseded issue.

When the coil and reSistor™are/ energized, the
armature is attracted to the laminations. The card
moves with the armaturefthereby ‘operating the mov-
ing contacts. The tension/of the moving contacts is
the resetting force.

High speedgoperation is obtained by the low
inertia of the moving“parts, a sensitive electromag-
net, and the preperil/R ratio of the operating circuit.

Then AR unit used for a time delay dropout is
similar \toWthe one described above. The series
reSistor 1n the above is replaced by a resistor and
cap agitor eombination shunting the AR coil.

Operation Indicator (0.1.)

The d-c operation indicator is a small clapper
type device. A magnetic armature is attracted to the
magnetic core upon energization of the switch.
During this operation two fingers on the armature
deflect a spring located on the front of the switch,
which allows the operation indicator target to drop.

The front spring, in addition to holding the tar-
get, provides restraint for the armature and thus
controls the pickup value of the switch.

CHARACTERISTICS

The AR unit without a series resistor has a
sensitivity of 500 milliwatts. By the proper combin-
ationofthe AR unit and a series resistor, an optimum
speed of 2 milliseconds can be obtained for an ener-
gy input of 10 watts.

All relays are capable of being energized con-
tinuously. All high speed relays will pick up at
80% of rated voltage or less; and drop out at 10% of
rated voltage or higher.

Typical operating times and effective contact
bounce are outlined in the tables I and II.

The operate time of the relay with delayed drop-
out is about 6 milliseconds at rated voltage for a
normally open contact. The relay will have a 0.1
second dropout time after being energized at least
0.015 seconds.

EFFECTIVE SEPTEMBER 1972
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1/~ NORMALLY CLOSED STATIONARY CONTACT SCREWS.
2 — NORMALLY OPEN STATIONARY CONTACT SCREWS.

3 — LEAF SPRING MOVING CONTACTS
4 — MOVING CARD ASSEMBLY

5 - RELAY COIL
6 — MOLDED INSULATION BLOCK

Fig. 1 Type AR Unit with two make and two break contacts (Front View).

e
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TYPE AR RELAY

1.~ NORMALLY CLOSED STATIONARY CONTACT SCREWS.
2 — NORMALLY OPEN STATIONARY CONTACT SCREWS.

3 — MOVING ARMATURE.

4 — U-SHAPED LAMINATED CORE.

5 — ARMATURE GAP ADJUSTMENT SET SCREW.

6 — ARMATURE GAP

Fig. 2 Type AR Unit with two make and two break contacts (Side View).
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TABLE I
OPERATE AND RESET TIMES
Rated Operate Time Reset Time
Operating 1 (Milliseconds) (Milliseconds)
Energy NO contact |NC contact| NC contact
(WATTS) Closes Opens Closes
10 2.0 1.5 4.0
2.25 3.5 2.5 3.5

t 2.25W AR is a different style than the 10W AR.

TABLE II
CONTACT BOUNCE
Effective Bounce Time
Contact in Milliseconds
Loading Normally Normally
Open Closed
Dry Circuit 2 6-8
10 Watt
(one AR relay) 1 T
Breaker Trip Coil 2 _

Contact Rating

Each relay contact is rated, 3 amps continuous
and 30 amps long enough togttipya breaker.

SE TLINGS

AR Unit

No settings are required.

Operation Indicators (Ol)

The only)setting required on the OI is the selec-
tion of the™0,2 or 2.0 ampere tap setting. This
selectionmisymade by connecting the lead located in
front ofyithe tap block to the desired setting by means
of the connecting screw.

INSTALLATION

The relays should be mounted on switehboard
panels or their equivalent in a location free from dirg,
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 forprojection mount-
ing. Either a mounting stud or the mounting screws
may be utilized for grounding th'ejrelays The electri-
cal connections may be made difectlyito the terminals
by means of screws for steel/panel mounting or to
the terminal studs furnished,#ith the relay for
thick panel mounting. 4, The“terminal studs may be
easily removed or inserted by locking two nuts on
the stud and then/ turning the proper nut with a
wrench.

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

ADJUSTMENTS AND MAINTENANCE

The“proper adjustments to insure correct oper-
atiomyof this relay have been made at the factory
andpshould not require readjustment after receipt by
the ecustomer. If the adjustments have been changed
or®the relay taken apart for repairs, the instructions
below should be followed.

Acceptance Check

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

1. Contact gaps

a. Normally open contacts should have a gap of
.018 to .023 inch.

b. Normally closed contact gap should be .013
minimum.

2. Contact pressure

a. On four normally open contact relays, the
normally open contacts should have approx-
imately 4 grams pressure on the card in the
de-energized position, and 15 to 30 grams
contact pressure in the energized position.

b. On two normally open and two normally
closed relays, the normally closed contacts
should have approximately 8 grams contact
pressure in the de-energized position. Each
normally open contact spring should have
approximately 8 grams pressure against the
card.
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3. Armature gap

The armature gap should be approximately .009
inches measured at the narrowest part of the
armature gap.

4. Contact operate time
Per Table 1

5. Operation Indicator (O.I.)

Close the main relay contacts and pass suffi-
cient d-c current through the circuit to drop the
target of the O.I. This value of current should be
not greater than the particular O.I. tap setting
being used. The operation indicator target should
drop freely.

6. AR relay with time delay on dropout.

Connect the relay as shown in Fig. 15. When the:
AR coil has been energized for 25-35 milli-
seconds its dropout time should be a minimum of
100 milliseconds. The R relay should be adjusted
such that its contact break time is 25-35 milli-
seconds. Also the timer must be of the type
which may be started and stopped by break con-
tacts.

CALIBRATION

Use the following procedure for calibratingythe
relay if the relay has been taken apart for repairs of
the adjustments disturbed. This preeedure sShould
not be used until it is apparent that{the rélay is not
in proper working order. (See ‘‘Aeceptanee Check’’)

Tripping Relay (AR)

Thetype AR tripping rel@y unitdhas been properly

adjusted at the factory to insure correct_operation,

and under normal field conditions should not ¢equire

readjustment. If, however, the adjustments are dis-
turbed in error, or it becomes necessary to replace
some part, use the following adjustment procedure.

This procedure should not be used until’ it is appar-

ent that the relay is not ingproper working order.

a. Adjust the set screw4at thegrear of the top of the
frame to obtain a 0.009-inch@gap at the rear end
of the armature air gap.

b. Adjust each contaCt /Spring to obtain 4 grams
pressure at the vety end.of the spring. This pres-
sure should be sufficient to move the spring
away from the edgefdof the slot of the card. On
the two normally.open two normally closed con-
tact relay,“adjust each normally open contact
springffor/ 8ygrams to just move the contact away
from the €ard. Adjust the normally closed contact
fory15ygrams spring pressure, to just move con-
tact\spring away from the card. Then adjust the
statiénary contact to just move the contact spring
away from the card.

c. Adjust each stationary contact screw to obtain
a contact gap of 0.020 to 0.022 inches for the
normally open contacts. Energize the relay and

the normally open contacts should have 15 to 30
grams contact follow. The normally closed, if
any, should have a contact gap of .015 inches.

When calibrated as outlined above, the relay
should meet the characteristics of Table I and II.

RENEWAL PARTS

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

TABLE Il
CONTACT INTERRUPTING CAPABILITY (AMPERES)

Di€. VOLTAGE

RESISTIVE LOAD

INDUCTIVE LOAD

WILL INTERRUPT

WILL INTERRUPT

250

125

48

0.1

0.25

1.0
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Fig. 16 Outline and drilling plan for the Type AR relay in the front connected molded case.
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Westinghouse I.L 41-759G
INSTALLATION o OPERATION o MAINTENANGE

INSTRUCTIOMNS

TYPE AR HIGH SPEED
AUXILIARY RELAY

CAUTION: Before putting protection relays into
service, remove all blocking which may have been
inserted for the purpose of securing the parts dur-
ing shipment. Make sure that all moving parts
operate freely. Inspect the contacts to see that
they are clean and can close properly. Operate the
relay to check the settings and electrical connec-
tions.

APPLICATION

The AR relay is a four-pole auxiliary type
relay, especially designed for ultra high speed cir-
cuit breaker tripping duty in protective relaying
systems. The AR relay is well suited for bus
arrangements where more than one breaker must
be tripped. It can provide isolation as well a§ high
speed tripping. The AR relay may also befapplied
to provide isolation of primary and backsup rélay-
ing, and provide high speed tripping for zone one
faults.

However, when the AR relay /s energized by
the thyristor trip circuit of the'SDG; SKD, SRU,
SBFU, STU-91, or STU-92¢relays, a 22 ohm
resistor or its equivalent must be added in parallel
with the AR coil. Without ‘this resistor, it is possi-
ble that when dc voltagefis suddenly applied to the
relay, sufficient currentywill flow through the
series R-C circuit parall€ling the tripping thyristor
to cause the 10swatt¢AR relay to pickup.

An AR'reldy is, available with a time delay
dropout. It"eéan bg'used in applications where a
delayed dropout¥of 0.1 seconds is desired.

The AR<42 relay is 2 four-pole AR units wired
in series with 1 series resistor. The relay provides
an 8"pole relay with the same 10 watt burden, but
withla slower time, approximately 4 ms.

SUPERSEDES |I.L 41-759F
Denotes change from superseded Issue.

Both the AR and AR-2 gelays have a high
seismic fragility level

CONSTRUCTION AND OPERATION

AR UNIT

The relay, consists of four stationary contact
screws, four leaf spring moving contacts, a moving
armature and card assembly, which operates the
meying, contacts; a U shaped laminated core, a
coil, a*frame, a molded insulation block and a
seriestresistor. Refer to Fig. 1 and 2.

The armature and card assembly slip over a
hinge pin which is inserted in the laminations. The
moving and stationary contacts are mounted on
the molded insulation block. The molded block
and coil and lamination assembly are mounted to
the frame. All contacts are fine silver.

When the coil and resistor are energized, the
armature is attracted to the laminations. The card
moves with the armature thereby operating the
moving contacts. The tension of the moving con-
tacts is the resetting force.

High speed operation is obtained by the low
inertia of the moving parts, a sensitive elec-
tromagnet, and the proper L/R ratio of the
operating circuit.

The AR unit used for a time delay dropout is
similar to the one described above. The series
resistor in the above is replaced by a resistor and
capacitor combination shunting the AR coil.

OPERATION INDICATOR (O.1.)

The dc operation indicator is a small clapper
type device. A magnetic armature is attracted to

EFFECTIVE OCTOBER 1976
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1% NORMALLY CLOSED STATIONARY CONTACT SCREWS.
2 —'NORMALLY OPEN STATIONARY CONTACT SCREWS.
3/~ LEAF SPRING MOVING CONTACTS

4 — MOVING CARD ASSEMBLY

5 — RELAY COIL

6 — MOLDED INSULATION BLOCK

Fig. 1. Type AR Unit with two make and two break contacts (Front View).

A’%t



I.L 41-759G

TYPE AR RELAY

1 — NORMALLY CLOSED STATIONARY CONTACT SCREWS.
2 — NORMALLY OPEN STATIONARY CONTACT SCREWS.

3 — MOVING ARMATURE.

4 — U-SHAPED LAMINATED CORE.

5 — ARMATURE GAP ADJUSTMENT SET SCREW.

6 — ARMATURE GAP

Fig. 2. Type AR Unit with two make and two break contacts (Side View).
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TABLE|
OPERATE AND RESET TIMES
Reset
Operate Time Time
Rated (Mllliseconds) (M-
Operatingt seconds)
Energy
NO NC NC
(WATTS) contact | contact | contact
Closes Opens Closes
10 2.0 1.5 4.0
2.25 3.5 2.5 3.5

12.25W AR is a different style than the IOW AR.

the magnetic core upon energization of the switch.
During this operation two fingers on the armature
deflect a spring located on the front of the switch,
which allows the operation indicator target to
drop.

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

CHARACTERISTICS

The AR unit without a serie§ resistor has a
sensitivity of 500 milliwatts. Bystheyproper com-
bination of the AR unit and @ serigs resistor, an
optimum speed of 2 millisecendsse@an be obtained
for an energy input of 10 watts.

All relays are£apable ‘of being energized con-
tinuously. All high speederelays will pick up at
80% of rated voltagenerdess; and drop out at 10%
of rated voltage or higher.

Typical, operating times and effective contact
bounce are “outlined in the tables I and II. The
AR-2 prowides less than 4 ms. operate time for an
inputfof 10%watts.

TABLE I
CONTACT BOUNCE

Effectlve Bounce

Time In
Contact Miiliseconds
Loading
Normally | Normally
Open Closed
Dry Circuit 2 6-8

10 Watt (one AR¢elay) 1 ---

Breaker Zrip'Coil 2 -

Fhenoperate time of the relay with delayed
dropeut 1s about 6 milliseconds at rated voltage
fotya normally open contact. The relay will have a
041 second dropout time after being energized at
least 0.015 seconds.

CONTACT RATING

Each relay contact is rated 3 amps continuous
and 30 amps long enough to trip a breaker.

SETTINGS

AR UNIT

No settings are required.

OPERATION INDICATORS (Ol)

The only setting required on the OI is the
selection of the 0.2 or 2.0 ampere tap setting. This
selection is made by connecting the lead located in
front of the tap block to the desired setting by
means of the connecting screw.

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a location free from
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1L 41-759G

dirt, moisture, excessive vibration, and heat.
Mount the relay vertically by means of the four
mounting holes on the flange for semi-flush moun-
ting 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 electrical connections
may be made directly to the terminals by means of
screws for steel panel mounting or to the terminal
studs furnished with the relay for thick panel
mounting. The terminal studs may be easily
removed or inserted by locking two nuts on the
stud and then turning the proper nut with a
wrench.

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

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct
operation of this relay have been made at the fac-
tory and should not require readjustment after
receipt by the customer. If the adjustments_have
been changed or the relay taken apart forgepairs,
the instructions below should be followed.

ACCEPTANCE CHECK

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

1. Contact gaps

a. Normally open contactssshould have a gap
of .018 to .013 inch.

b. Normally closed‘eontact gap should be .013
minimum.

2. Contactgpressure

a. Onfour nogmally open contact relays, the
normally #pen contacts should have ap-
proximately 4 grams pressure on the card in
the de-energized position, and 15 to 30
grams contact pressure in the energized
position.

b. On two normally open and two normally
closed relays, the normally closed contacts
should have approximately 8 grams contact

pressure in the de-energized position. Each
normally open contact spring should have
approximately 8 grams pressufe against the
card.

3. Armature gap

The armature gap should be approximately
.009 inches measuged atthenarrowest part of
the armature gap.

4. Contact operatetime

Per Table I (Except AR-2 operate time to be
less than 4 milliseconds as compared to 2 ms.
for the standard 10 watt AR single unit).

S. Operation, Indicator (O.1.)

Clese ‘the main relay contacts and pass suffi-
cient'dc current through the circuit to drop the
O:L) This value of current should be not greater
than the particular O.1. tap setting being used.
Fhe operation indicator target should drop
freely.

6. AR relay with time delay dropout.

Connect the relay as shown in Fig. 15. When
the AR coil has been energized for 25-35
milliseconds its dropout time shou!d be a mini-
mum of 100 milliseconds. The R relay should
be adjusted such that its contact break time is
25-35 milliseconds. Also the timer must be of
the type which may be started and stopped by
break contacts.

CALIBRATION

Use the following procedure for calibrating the
relay if the relay has been taken apart for repairs
or the adjustments disturbed. This procedure
should not be used until it is apparent that the
relay is not in proper working order. (See ““Accep-
tance Check”).

TRIPPING RELAY (AR)

The Type AR tripping relay unit has been
properly adjusted at the factory to insure correct
operation, and under normal field conditions
should not require readjustment. If, however, the
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adjustments are disturbed in error, or it becomes
necessary to replace some part, use the following
adjustment procedure. This procedure should not
be used until it is apparent that the relay is not in
proper working order.

a. Adjust the set screw at the rear of the top of the
frame to obtain a 0.009-inch gap at the rear
end of the armature air gap.

b. Adjust each contact spring to obtain 4 grams

pressure at the very end of the spring. This
pressure should be sufficient to move the spring
away from the edge of the slot of the card. On
the two normally open two normally closed
contact relay, adjust each normally open con-
tact spring for 8 grams to just move the contact
away from the card. Adjust the normally clos-
ed contact for 15 grams spring pressure, to just
move contact spring away from the card. Then
adjust the stationary contact to just move the

contact spring away from the card.

c. Adjust each stationary contact screw to gbtain
a contact gap of 0.020 to 0.022 inches for the
normally open contacts. Energize the relay and
the normally open contacts should have 15 to
30 grams contact follow. The normally €losed,
if any, should have a contactygap_of .015 in-
ches.

When calibrated as outlinedyabove, the relay
should meet the characteristi¢s of Table I and II.

RENEWAL PARTS

Repair work_cantbe done most satisfactorioy
at the factoryl However, interchangeable parts
can be furmished /sto the customers who are
equipped for deing repair work. When ordering
parts,‘@always‘give the complete nameplate data.

TABLE Ill 4 CONTACT RATING

c Interrupting Rating,(Amps) Carry Rating (Amps)
ontact
c‘::;':'s" Reslstive I!?:lft:)voes Continuous
DC Single Double Single Double
48 3.750 20 1.750 20. 3
125 0.500 1°7 0.350 1.2 3
250 0.250 1.0 0.150 0.250 3

ety
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Fig. 3. Internal schematic of the Type AR Relay with 4 make
contacts in FT-11 case.

Eig. 4. Internal schematic of the Type A R Relay with 2 make -
2 break contacts in FT-11 case.
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Figm5), Internal schematic of the Type AR Relay in FT-22 cass,
double unit, with 8 make contacts.

Fig. 6. Internal schematic of the Type AR Relay in FT-22 case,
double unit, with 6 make and 2B contacts.
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INTERNAL SCHEMATIC
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Fig. 7. Internal schematic of the Type AR Relay in FT-22 case,
double unit, with 4 make and 4 break contacts.

Fig._8. “laternal schematic of the Type AR Rc;lay in front
connected molded case with 4 make contacts.
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Fig. 9. Internalischematic of the Type AR Relay in front con-
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Fig. 10. Internal schematic of the Type AR Relay in the FT-11
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Fig. 12<Internal schematic of the AR with 4 make contacts
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ADDENDUM TO Westinghouse I|.L. -759G
INSTALLATION e OPERATION e MAINTENANCE

INSTRUCTIO NS

TYPE AR HIGH SPEED
AUXILIARY RELAY

This sheet notes changes which should be made in instruction leaflet I{L. 4127259G dated October 1976.

1. On page 1, first column

”"

delete last paragraph “The AR-2 relay . . . 4 ms.

2. On page 1, second column
delete first paragraph ‘‘Both the . . . level.”
should read -

“The AR relay has a high seismic fragility level.™

3. On page 4, first column
delete last paragraph “Typigal operating . . . watts.”
should read -

“Typical operating times @nd/effiective contact bounce are outlined in the Tables I and I1.”

4. On page S, second column
delete section ‘‘4geontact operate . . . unit).”

should read -
4 contact_operate time per Table I”

ADDENDUM TO I.L. 41-759G EFFECTIVE NOVEMBER 1976
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TYPE AR HIGH SPEED
AUXILIARY RELAY

This sheet notes changes which should be made in instruction leaflet I.Li. 41-759G dated October 1976.

1. On page 1, first column

delete last paragraph “The AR-2 relay . . . 4 ms.”

2. On page |, second column
delete first paragraph *‘Both the . . . level.”
should read -

“The AR relay has a high seismic fragility level.”
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should read -
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