INSTALLATION

Westinghouse 1.L. 41-661C
OPERATION o MAINTENANCE

INSTRUCTIONS

TYPE RC AUTOMATIC RECLOSING RELAY

CAUTION Before putting 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 prop-
erly, and operate the relay to check the settings and
electrical connections.

APPLICATION

The type RC automatic reclosing relay is used
for automatic reclosure of AC or DC electrically oper-
ated circuit breakers after they have been opened by
overcurrent or other protective relay action. The relay
may be adjusted to provide several reclosures at pre-
determined time intervals, so that in case the breaker
does not remain closed after the first reclosure addi-
tional reclosures will be made. The first reelosure
usually is an instantaneous reclosure through/pre-
closed contacts since system operating, experience
has shown that the majority of faults are“of a“tem-
porary nature, such as lightning flashoveérs, and will
not be re-established after interruption of the fault
current. Consequently, service intefruptien can be
minimized by the use of an instantaneous reclosure.
However, the first reclosure may be,delayed if desired.

In case the circuit breakerqdoes not remain closed
after the first reclosure, thelrélay'will make additional
reclosures at suitably graded intervals. It is common
practice to make two additional reclosures, but the
relay may be adjusted tojmake any number up to a
total of six reclosures if desired. If the breaker does
not remain closéd,after the final reclosure, the timing
drum stops infthe “Tjeckout” position, and any further
attempts atfreclosure must be made by manual opera-
tion of the“eentroldswitch. However, if the breaker
remains closed after any automatic reclosure, or, sub-
sequently, after manual reclosure, the relay timing
drum will advance to and stop at the “Start” position,
where the relay is in readiness for another cycle of
automatic reclosures following the next tripping of
the'breaker.

For any automatic reclosing application, the de-
rating factors for breaker interrupting ability should
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*Denotes change from superseded issue.

be checked when cho@Sing“any particular reclosing
cycle. Also, when using/instantaneous first reclosure
it is necessary that, the protective relays open their
contacts within .10 cyeles or less after the breaker
is tripped in orderythat the trip circuit will be de-
energized before reclosure takes place.

CONSTRUCTION

As shewn in figure 1, the RC relay consists of a
latehing, solenoid unit, Y, a synchronous motor driven
timing unit and an instantaneous auxiliary unit, X.
An additional instantaneous unit, Z, is also provided
when specified.

Timing Unit

The timing unit contains a synchronous motor and
gear train mounted behind the front sub-base. The
gear train drives a drum with cams, which actuate
contacts 1,2,3,4 and 14. Cam 5 actuates the Y unit
latch to reset the Y unit and close the Y13 contact.
Cams #1 and #2, which operate contacts 1 and 2

respectively, are notched and are not intended to be
adjusted in the field. Cam #3 is a series of flat
springs secured by screws, which can be located at
any point on the periphery of the drum. Cams #4 and
#5 consist of screws which can be set at any point on
the periphery of the drum. Cam#14 is a single micarta
block, located to the rear of the cam #5 position and
held by a #5 cam screw.

The gear train reduction ratio is adjustable. The
drum speed dial contains indices, which are lined up
with an index mark to mesh the proper gears for the
desired drum speed. A clamping screw is provided at
the edge of this dial. A push rod is located on the
front of the drum to demesh the drum and permit free
manual drum rotation.

The dial on the timing drum has 60 divisions
(second intervals with 60 second drum speed). The
edges of the #3,4 and 5 cam slots have 12 equally
spaced white marks corresponding to 5 second in-
tervals with a 60 second drum speed.

EFFECTIVE FEBRUARY 1959
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Fig. 1. Type RC Relay, Without “Z™ Unit, Without Case.
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Fig. 2. Internal Schematic of the RC Relay, Without Z
Unit, in Type FT32 Case.

Y Solenoid Unit

The Y unit coil is located to the rear of‘the front
sub-base. When energized a plunger is attracted, to-
ward the rear of the relay against a springs, A*“micarta
disc on the front end of the plunger actuates eentacts
Y5, Y6 and Y7. As the disc moves_to the rear it re-
leases the latch arm. When released theflatch arm is
rotated counterclockwise by the tensien. of the moving
contact spring of contact Y13 andypa small helical
spring. This rotation blocksstheypfull reset when Y is
de-energized. Thus, the Y unit hasS three positionsas
shown in Table I. The ¥ unity,is reset by the #5 cam
on the timing drum, whichiyrotates the latch arm clock-
wise against the temsion of the Y13 moving contact
spring.

Figs3. Internal Schematic of the RC Relay, With Z Unit,
in Type FT32 Case.

Instantaneous X Unit and Optional Cumulative Lockout

The X unit is a clapper type auxiliary relay sim-
ilar to the type SG with two make contacts, X8 and
X9. The X unit also operates a ratchet mechanism,
when supplied, to count the number of breaker opera-
tions. After a preset number of counts the ratchet will
open the cumulative lockout contact, 9A. The ratchet
teeth are numbered so that remaining operations be-
fore lockout can be visually determined. The relay
case cover must be removed to reset the ratchet.

Instantaneous Z Unit (When used)

The Z unit is a clapper type auxiliary relay
(standard SG) with one make contact, Z10, and make-
break contacts, Z11 and Z12.

Table |
Y UNIT CONTACT POSITIONS

CONTACT POSITION

PLUNGER
POSITION Y5 Y6 Y7 Y13
Reset Closed Open Open Closed
Latched and De-energized
(Intermediate) Open Open Closed Open
Energized Open Closed Closed Open
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OPERATION

Operation of the relay and associated equipment
will be described, using the external schematic in
figure 7, in conjunction with figures 4 and 5, which
show contact positions as a function of the drum posi-
tion. Figure 5 is based on the factory cam adjust-
ment — immediate, 15 and 45 second reclosures, with
one drum revolution in 60 seconds. It is further as-
sumed in figure 5 that the instantaneous trip is locked
out after the first reclosure, and the fault is not
cleared prior to lockout.

Motor Control

Motor energization is controlled by cams 1 and 2.
In the start position the motor is energized through
#1 and 52b contacts when the breaker opens. As the
drum moves away from the start position, #2 contact
closes to energize the motor through the 52a contact
during the time that the breaker is closed. If the
breaker is closed at the lockout position the drum
will continue to rotate until the #2 contact opens at
the start position. If the breaker is open, the drum
will stop in the lockout position, since the #1, 52a
and Y7 contacts are all open at this point.

Contact Y7 keeps the motor energized when the
breaker remains closed after an immediate reclosure
until the #2 contact can close. For this condition§
52b opens before the drum can rotate sufficiently‘te
close the #2 contact. Contact Y7 has no significance
during subsequent reclosing operations.

Closing Sequencing

The number of reclosures. and the time at, which
they occur is determined by the location of the #3 cam
screws, which close the #3 contact.

Instantaneous Trip Lockout

As shown in figures 5 and 7, the trip circuit of
the instantaneous tripsunits ismepened by Y13 and
14 contacts from the time of theffirst reclosure until
the drum retumms to the ‘Start“position. During the
initial reclosing, contact Y13“is opened and remains
open until the Y unit{is completely reset at 6 seconds.
The purpose of contact Y13(is to keep the trip cir-
cuit open until cam contact, 14, can be opened by the
drum rotation. Contact Y13 has no significance during
subsequent reclosing aperations.

X-Y Anti-Pump Circuit

Referringto figure 7, when the breaker close cir-
cuit is emergized through 52bb, Y5 and #3 contacts,
the 79X,coil is also energized. Then, X8 and X9
contacts) seal around the Y5 contact and energize

79Y coil, respectively. Contact Y5 opens and res
mains open until the Y unit is completely reset at 6
seconds. As the breaker closes, 52bb contact opéns,
de-energizing the X and Y coils. Should the breaker
immediately trip again, contacts Y5 and X8 will "be
open to prevent premature energization of the breaker
close circuit.

Complete Operating Sequence

Fault-Trip — Immediate Reclosure

Refer to figure 7. With thé timing drum in the
“Start” position, a #3 cam spring)will be holding
contact #3 closed. The breaker switch contacts 52b
and 52bb close, energizing the®motor 79M through
contact #1, and the drum begins to rotate. At the
same time the coil ofythe comtactor unit, 79X, is en-
ergized through drum centact #3, contact Y5, and
integrating lockotit gontact 9A, when used. When
the breaker lateh checking switch, 52L.C, closes, the
breaker control, relay 52X is immediately energized
through €hempreclosed contacts Y5 and 3. This in
tum energizZes the closing coil of the breaker, 52C.
Simultaneously,” contactor unit, 79X, seals in through
its coentact X8, while its other contact, X9, energizes
thegeoil ‘of solenoid unit 79Y to open contacts Y5 and
Y13 /andyclose contacts Y6 and Y7. As the circuit
breaker closes, the breaker auxiliary switches 52b
and 52bb open, and 52a closes. Opening 52bb de~
energizes 79X and 79Y. The latter then resets against
its latch to open contact Y6 and remains in this posi-
tion, thus leaving contacts Y5 and Y13 open and
contact Y7 closed until the latch is released. Before
the latch is released, the drum-operated contact, 14,
will be opened and will remain open until the drum
returns to the “Start” position.

Preparing for Second Reclosure

The drum continues to rotate, since the motor is
energized through Y7. When the breaker trips the
second time, no immediate operation occurs. At about
one second, #2 cam contact closes to set up the motor
circuit when the breaker is subsequently reclosed. At
about the three second drumposition contact #3 opens.
At about 6 seconds, the Y unit latch is released by
the #5 cam, resetting the Y unit. The relay is now
ready for another reclosure as soon as contact #3 is
closed by the #3 cam spring. The drum will continue
to rotate, since the motor is energized through 52b
and #1 contacts.

Second and Third Reclosures

At 15 and 45 seconds the #3 contact closes to
reclose the breaker. After each reclose, the Y unit
is unlatched by the action of cam #5.
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(A) Start Position—Y Unit Reset
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Fig. 4. Cam and Y Unit Contact Positions.
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Lockout

When the drum reaches the lockout position, the
motor is de-energized, since cam contact #1 opens
(assuming the breaker is open). The breaker must
then be closed by the control switch. If the breaker
then remains closed the drum will rotate to the “Start”
position, where the motor is de-energized by the #2
cam contact.

Optional Arrangements

Alternate operating amrangements are described
below.

Reclosing Through Contact Y6

As shown in figures 6, 7 and 8 the close circuit
can be energized through contact Y6, where an in-
dependent contact is required or where a reclosing
delay is desired. Y6 closes approximately 6 cycles
after 79X is energized.

Lockout Alarm

A #4 cam screw can be set to close the #4 con-
tact in the lockout position. By jumpering terminals
4 and 6 and connecting terminal 7 to an alarm gir=
cuit, an alarm will be sounded when the breaker
locks out.

Additional Instantaneous Tripping

Contact #4 can be set to reestablish the,instan-
taneous trip circuit after the last reclosurepand prior
to lockout, if the instantaneous trip, pi¢kup is about
equal to the time-overcurrent unit pickupk In this case
reestablishment of the instantaneeus/ trip insures
breaker lockout if the fault (eurrent is near pickup
value. The instantaneous,trip“eircuit can alternately
be reestablished each timejthe ™Y unit is reset by
short circuiting the #14 gontact*with a jumper.

Selective One-Shot ‘Instantaneous Reclosing

By eliminating(thé #3 cam in the start position
and by using terminals#16 and 17 with an external
device, selective, “instantaneous reclosing can be
obtained{ When the contact of the external device
closes, reclosingdwill occur in the same manner as
if #3 contact closed. Further reclosing by this means
can be prevented by using either the Y13 and Y14
contact cir@uit or by using the #4 contact circuit.
In the latter case, the #4 cam is set for contact clo-
sure,in the start position.

Relays with Z Unit

As shown in figure 8 the Z unit is energized by
a 52b contact. Z unit contacts perform the same

functions as 52a and 52b contacts. Thefusejof this
unit reduces the number of control wires required.

Motor Operation from DC

An external inverter is available for operation of
the motor from either 125 or 250 volts dc. The DC
terminals of the inverter are conneeted in place of
terminals 8 and 9 in figures®. Terminals 8 and 9 are
then connected to the AC, términals of the inverter.
This arrangement permitsythemise of an intermittently
rated inverter, sinceheDCterminals are not continu-
ously energized.

CHARACTERISTICS

The standardyating for the relay is:

Motorg, . W - v .. ... 120/240 V., 60 cycles

X andiY\Wnits . ..... 120/240 V., 60 cycles
or 48/125 V. D. C.

Z Unit (when used) . . . 125 V. D. C.

Drum Speeds . ...... 60-90-180-360
Sec./Rev.

Where the motor is to be operated at 240 volts a
resistor in the bottom right side is connected in
series with the motor coil. Relays are available for
operation on 50 cycles. X & Y units can be supplied
for a minimum rating of 24 volts dc, or with a 250
volt rating.

Burden Data

The maximum burdens for the various units of the
standard RC relay when energized from a 120 V. 60
cycle supply are listed below:

Contactor Unit (Device 79X)

Open position ........... 49 v. a.

Closed position . . ........ 33 v. a.
Solenoid Unit (Device T79Y)

Open position ........... 151 v. a.

Closed position .......... 84 v. a.

Synch, Motor (Device 79M) 8.5 v. a.
Auxiliary Unit (Device 79Z)
When used
Closed position . ... 10.5v.a. at 120V

60 Cycle

3.5 watts at

125 V. D. C.

The burdens of the X and Y units occur only
momentarily during the reclosing cycle but the motor
is energized throughout the reclosing cycle. The X
and Y units can be energized for a 5 minute period
and the moter for a 15 minute period without injury.
The Z unit can be energized continuously.



ol

4102417 [044U0) 13)DAIG D YHM “$1UN Z Y M ‘ADJ3Yy DY 9dA| dys jo dipwaysg jousaix3y ‘g biy

CTgvenT

f T
8
x° T
50 PR -101
; T
79
10
Y13
oS 14
(&)
8 o n
L a. 1
> .
-
? :
~
52
a
8
' gléﬂ -
LEGEND
PR - PROTECTIVE RELAY 52 - LATCH CHECK SW. NOTE: FOR RECLOSURE
8 - CONTROL POWER SWITCH LC THROUGH INDEPENDENT
43 = AUTOMATIC OPERATION 52 - OIL CiR.BKR. CLOSING CONTACTS (BUT NOT
50 = PROTECTIVE RELAY, INSTANTANEQUS TRIP C coiL INSTANTANEOQUS )MAKE
52 - OIL CIR. BKR. AUXSYSW..0PEN WHEN 52 - CONTROL RELAY DOTTED CONNECTIONS
a BKR. IS OPEN X AS SHOWN AND OPEN
52 - OIL CIR. BKR. AUXs SW. CLOSED 52 - CUTOFF RELAY CONNECTION TO
b WHEN BKR. IS OPEN Y TERMINAL 16
52 - OIL CIR. BKR. MECH. SW. CLOSED 79 = RC RELAY MOTOR
aa IN OPER. POSATION M FOR SELECTIXE
52 - OIL CIR. BKR., MECH. SW. OPEN 79 - RC RELAY CONTACTOR INSTANTANEOQUS
bb IN OPER. POSITION X UNIT RECLOSING
1-2-3-4-14 RC/ RELAY, DRUM OPERATED 79 = RC RELAY SOLENOID
CONTACTS Y UNIT
79 = RC RELAY CONTACTOR
b4 UNIT
101- CONTROL SWITCH

AV13¥ ONISOTOIY JDILYWOLNY D 3dAL




TYPE RC AUTOMATIC RECLOSING RELAY

l. L. 41-661C

SETTINGS

No settings are necessary unless factory settings
do not meet the application requirements. The factory
settings are for three reclosures —immediate, 15 and
45 seconds, with a drum revolution in 60 seconds.
Contact #4 is set to close in the lockout position.
Contact #14 is set to close in the start position for
instantaneous trip lockout after the first reclosure.
The standard relay is shipped with the X and Y coil
and motor coil resistors connected. With these con-
nections the X and Y coils may be used at 125 volts
dc or 240 volts ac; the motor, at 240 volts ac.

Coil Resistor Reconnection

If the X and Y coils of the standard relay are to
be used on 48 volts dc or 120 volts ac, the X and Y
coil resistor must be bypassed. If the motor is to be
energized at 120 volts ac, the motor coil resistor
must be bypassed.

Drum Speed

To change the drum speed, loosen the clamping
screw at the edge of the drum speed dial, depress the
push rod on the drum, and rotate the motor and gear
assembly to the desired speed position, by pushifng
on one or more of the posts between the motor and
gear mounting plates. Then tighten thedclamping
screw. Select the fastest drum speed ‘which” will
accomodate the desired reclose timing.

Reclose Sequence

The #3 cam springs (which initiate‘reclosing) can
be set at any point from the starft position, to the
50th scale division, by looSening the cam spring
screw and sliding the cam topthe, desired position.
The cams may not be spacéd,closer than 10 scale
divisions. If a closer spaecing is)used there is not
sufficient time to opengthe #3%contact and then un-
latch the Y unit. Thus,, the jmaximum number of re-
closures is six at thewQ, 105 20, 30, 40 and 50 scale
division points. A cam) spring may not be placed
past the 50th scale “division. Otherwise insufficient
time is available to%allow the Y unit to unlatch and
#5 cam sCrew/to travel clear of the latch before the
lockout positien. /A thin headed screw is located in
the #3 groove near the start position. This screw
acts as a stop to prevent a #3 cam spring setting
which would’close the #3 contact with the drum in the
in the lockout position.

After the #3 cam springs have been set, the #5
cam) screws must be located to unlatch the Y unit
after each #3 contact closure. The #5 screws should
not rotate the Y unit latch arm until the #3 contact
has opened. In addition, the #5 cam screws must

be clear of the Y unit latch arm beforethe next #3
contact closure.

Hardware is shipped with each relay {to provide
additional cams than those used with faetery settings.

INSTALLATION

The relays should begmounted on switchboard
panels or their equivalent in_aflocation free from dirt,
moisture, excessive vibration,f/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 mountinggstud or/studs for projection mount-
ing. 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 termi-
nals by means of screws for steel panel mounting or
to thegterminal studs fumished with the relay for
thick papel | mounting. The terminal studs may be
easSlilyy removed or inserted by locking two nuts on
the stud“and then tuming the proper nut with a wrench.

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

Caution

If the circuit breaker does not have a latch check
switch, reclosing should be delayed by use of the Y6
contact either to directly energize the close circuit,
or to energize an extemal auxiliary relay. Using the
Y6 contact will delay reclosing about 2 cycles after
52bb contact closes with X & Y energized by ac
voltage; 4 cycles, with X & Y energized by dc voltage.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct opera-
tion of this relay have been made at the factory. Re-
adjustment after receipt by the customer will be nec-
essary only as required by the reclosing cycle require-
ments and the supply voltages of a particular appli-
tion as described under “Settings.” In reassembling
the relay after repairs, or in checking the adjustments
at regular maintenance periods, the instructions be-
low should be followed.

Acceptance Check

The factory settings of the standard relay are:
Coil Resistors in series with X and Y,

and motor
XandYrating. . ... 125 volts dc/240
volts ac
Motor rating. . .. .. 240 volts 60 cycles
Motor speed. ... .. 1 revolution in
60 seconds

Contact Settings. . . . See figure 5

1}
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The following checks may be performed to deter-
mine if the relay, as received from the factory, is in
serviceable condition.

Energize the X, Y and motor coils with 50% of the
above ac ratings (or 80% of dc rating) or at lower
ratings by bypassing the coil resistor or resistors.
Energize the Z coil at 80% of pickup. See that X
and Y pick up positively and that proper contact
action is obtained. The correct adjustment of the X
unit is as follows: Set the distance from the front
end of the armature mold to the metal yoke to 1/2
inch. Set the X8 contact gap at 3/64” and the X9
gap at 3/32”. With the above adjustment X9 should
have a minimum of 1/32” contact follow. Y unit
contact action is detailed under “Construction.”

Determine the time required for one drum revolu-
tion. The time in seconds should correspond to the
drum speed dial marking +3.5%. Observe drum cam
action during this interval or by manually rotating the
drum with the push rod depressed.

Routine Maintenance

All contacts should be periodically cleaned with
a fine file. A contact burnisher S#182A836HO1 is
recommended for this purpose. The use of abrasive
material for cleaning contacts is not recommended,
because of the danger of embedding small particles
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in the face of the soft silver and thus impairing thé
contact.

Motor Lubrication

The motor bearing contains a supply of special
lubricant sufficient for from three to five years serv-
ice. This lubricant does not congeal at low temipera-
tures and permits satisfactory operatiem of the motor
at ambient temperatures of 30° E.to(-40° B, such as
sometimes may occur in outdoor imstallations. This
oil is available in 1 oz. bottles as%S#1723639.

To lubricate the motor, withdraw the drum speed
dial assembly after removing the clamping screw and
the black screws. Then, ‘gently work the motor and
gear assembly loose fromythe rear chassis mounting
plate and lower it ufider the” front chassis mounting
plate. (When usedgthe ZWnit must be removed). Re-
move the gear plate/of the motor and gear assembly
and, then, the knurled 0il cap. Saturate the wool with
S#1723639 oil. \Reassemble.

RENEWAL PARTS

Reépair “‘work can be done most satisfactorily at
the_factory. However, interchangeable parts can be
fumished to the customers who are equipped for doing
repair /work. When ordering parts, always give the
complete nameplate date.
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INSTALLATION

Westinghouse I.L. 41-661E
OPERATION e MAINTENANCE

INSTRUCTIONS

TYPE RC AUTOMATIC RECLOSING RELAY

CAUTION Before putting 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 prop-
erly, and operate the relay to check the settings and
electrical connections.

APPLICATION

The type RC automatic reclosing relay is used
for automatic reclosure of AC or DC electrically oper-
ated circuit breakers after they have been opened by
overcurrent or other protective relay action. The relay
may be adjusted to provide several reclosures at pre-
determined time intervals, so that in case the breaker
does not remain closed after the first reclosure addi-
tional reclosures will be made. The first re€lésure
usually is an instantaneous reclosure through /pre-
closed contacts since system operating, experience
has shown that the majority of faults are“of a“tem-
porary nature, such as lightning flashovers,, and, will
not be re-established after interruption of the fault
current. Consequently, service intermptien’ can be
minimized by the use of an instantaneous reclosure.
However, the first reclosure may be,delayéd if desired.

In case the circuit breaker does not remain closed
after the first reclosure, thewrélay'will make additional
reclosures at suitably graded intervals. It is common
practice to make two additional reclosures, but the
relay may be adjusted tojmake any number up to a
total of six reclosure§ if desired. If the breaker does
not remain closed,after'the final reclosure, the timing
drum stops indthe “Tyjeckout” position, and any further
attempts atgecloSure must be made by manual opera-
tion of the“eontrol sSwitch. However, if the breaker
remains closed ‘aftér any automatic reclosure, or, sub-
sequently, after manual reclosure, the relay timing
drum will advance to and stop at the “Start” position,
where, the relay is in readiness for another cycle of
automatic reclosures following the next tripping of
the“breaker.

For any automatic reclosing application, the de-
rating factors for breaker interrupting ability should

SUPERSEDES I.L. 41-661D

*Denotes change from superseded issue.

be checked when choeSing ‘apy particular reclosing
cycle. Also, when usingdnstantaneous first reclosure
it is necessary thatythe protective relays open their
contacts within 10 cycles or less after the breaker
is tripped in orderfythat the trip circuit will be de-
energized bef@re reelosure takes place.

CONSTRUCTION

As)\shown in figure 1, the RC relay consists of a
latehing)solenoid unit, Y, a synchronous motor driven
timing unit and an instantaneous auxiliary unit, X.
An additional instantaneous unit, Z, is also provided
when specified.

Timing Unit

The timing unit contains a synchronous motor and
gear train mounted behind the front sub-base. The
gear train drives a drum with cams, which actuate
contacts 1, 2,3,4 and 14. Cam 5 actuates the Y unit
latch to reset the Y unit and close the Y13 contact.
Cams #1 and #2, which operate contacts 1 and 2
respectively, are notched and are not intended to be
adjusted in the field. Cam #3 is a series of flat
springs secured by screws, which can be located at
any point on the periphery of the drum. Cams #4 and
#5 consist of screws which can be set at any point on
the periphery of the drum. Cam #14 is a single micarta
block, located to the rear of the cam #5 position and
held by a #5 cam screw.

The gear train reduction ratio is adjustable. The
drum speed dial contains indices, which are lined up
with an index mark to mesh the proper gears for the
desired drum speed. A clamping screw is provided at
the edge of this dial. A push rod is located on the
front of the drum to demesh the drum and permit free
manual drum rotation.

The dial on the timing drum has 60 divisions
(second intervals with 60 second drum speed). The
edges of the #3,4 and 5 cam slots have 12 equally
spaced white marks corresponding to 5 second in-
tervals with a 60 second drum speed.

EFFECTIVE MAY 1967



TYPE RC AUTOMATIC RECLOSING RELAY

Contact Y6
Contact Y13
Contact Y5 Y
Plunger latch arm SOLENOID
UNIT
Solenoid plunger
Contact Y7
Contacts 1,2,3,4(Right to
Left)
Contact 14
TimingBrum
Push/Rod
TIMING
UNIT
Cams 1,2,3,4,5,14 (Right to
Left)
Drum speed dial
Clamping screw
e
Contact 9
X
UNIT
Contact 8
Z UNIT MOUNTING LOCATION
Motor Coil Resistor
X & Y Coil Resistor

Fig. 1. Type RC Relay, Without “Z™ Unit, Without Case.
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Fig. 2. Internal Schematic of the RC Relay, Without Z
Unit, in Type FT32 Case.

Y Solenoid Unit

The Y unit coil is located to the rear of the front
sub-base. When energized a plunger is dttracted to-
ward the rear of the relay against a spring. Aymicarta
disc on the front end of the plunger actudtesycontacts
Y5, Y6 and Y7. As the disc moves to the rear it re-
leases the latch arm. When released’the lateéh arm is
rotated counterclockwise by theptension of the moving
contact spring of contact Y13,and a“small helical
spring. This rotation blocks the full Teset when Y is
de-energized. Thus, the Y unit has,three positions as
shown in Table I. The Y wnit, isfeset by the #5 cam
on the timing drum, which rotates the latch arm clock-
wise against the tension“ofgthe Y13 moving contact
spring.

Eig. 3 Internal Schematic of the RC Relay, With Z Unit,
in Type FT32 Case.

Instantaneous X Unit and Optional Cumulative Lockout

The X unit is a clapper type auxiliary relay sim-
ilar to the type SG with two make contacts, X8 and
X9. The X unit also operates a ratchet mechanism,
when supplied, to count the number of breaker opera-
tions. After a preset number of counts the ratchet will
open the cumulative lockout contact, 9A. The ratchet
teeth are numbered so that remaining operations be-
fore lockout can be visually determined. The relay
case cover must be removed to reset the ratchet.

Instantaneous Z Unit (When used)

The Z unit is a clapper type auxiliary relay
(standard SG) with one make contact, Z10, and make-
break contacts, Z11 and Z12.

Table |
Y UNIT CONTACT POSITIONS

CONTACT POSITION

PLUNGER
POSITION Y5 Y6 Y7 Y13
Reset Closed Open Open Closed
Latch?&?gfm]ggiggg)r gized Open Open Closed Open
Energized Open Closed Closed Open
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OPERATION

Operation of the relay and associated equipment
will be described, using the external schematic in
figure 7, in conjunction with figures 4 and 5, which
show contact positions as a function of the drum posi-
tion. Figure 5 is based on the factory cam adjust-
ment —immediate, 15 and 45 second reclosures, with
one drum revolution in 60 seconds. It is further as-
sumed in figure 5 that the instantaneous trip is locked
out after the first reclosure, and the fault is not
cleared prior to lockout.

Motor Control

Motor energization is controlled by cams 1 and 2.
In the start position the motor is energized through
#1 and 52b contacts when the breaker opens. As the
drum moves away from the start position, #2 contact
closes to energize the motor through the 52a contact
during the time that the breaker is closed. If the
breaker is closed at the lockout position the drum
will continue to rotate until the #2 contact opens at
the start position. If the breaker is open, the drum
will stop in the lockout position, since the #1, 52a
and Y7 contacts are all open at this point.

Contact Y7 keeps the motor energized when the
breaker remains closed after an immediate reclosure
until the #2 contact can close. For this condition,
52b opens before the drum can rotate sufficiently to
close the #2 contact. Contact Y7 has no significance
during subsequent reclosing operations.

Closing Sequencing

The number of reclosures and the,time at which
they occur is determined by the location ofythew#3 cam
screws, which close the #3 contact.

Instantaneous Trip Lockout

As shown in figures 5 and {7, theptrip circuit of
the instantaneous trip units is ‘opened by Y13 and
14 contacts from the time offthe first reclosure until
the drum returmns to the, start” position. During the
initial reclosing, contact Y13 is opened and remains
open until the Y unit'is gompletely reset at 6 seconds.
The purpose of contact Y13 is to keep the trip cir-
cuit open until cam contaet, 14, can be opened by the
drum rotation. Contact Y13 has no significance during
subsequent reclosing,operations.

X-Y Anti-Pump Circuit

Referring te figure 7, when the breaker close cir-
cuit is)energized through 52bb, Y5 and #3 contacts,
the 49X\ coil is also energized. Then, X8 and X9
contaects“seal around the Y5 contact and energize

79Y coil, respectively. Contact Y5 opens and res
mains open until the Y unit is completely reset at 6
seconds. As the breaker closes, 52bb contact opens;
de-energizing the X and Y coils. Should the breaker
immediately trip again, contacts Y5 and X8 willybeé
open to prevent premature energization of the breaker
close circuit.

Complete Operating Sequence

Fault-Trip — ImmediatéyReclosure

Refer to figure 7. With theptiming drum in the
“Start” position, a #3 cam (springwpwill be holding
contact #3 closed. The breaker switch contacts 52b
and 52bb close, energizing the motor 79M through
contact #1, and the drumWbegins to rotate. At the
same time the coil of theleontactor unit, 79X, is en-
ergized through drumycontact #3, contact Y5, and
integrating lockout eontact 9A, when used. When
the breakerdlatch® checking switch, 52LC, closes, the
breaker controlyrelay 52X is immediately energized
throughgthe preclosed contacts Y5 and 3. This in
tum energizesathe closing coil of the breaker, 52C.
Simultaneously, contactor unit, 79X, seals in through
its contactyX8, while its other contact, X9, energizes
the coil, of solenoid unit 79Y to open contacts Y5 and
¥13 'and close contacts Y6 and Y7. As the circuit
bréaker closes, the breaker auxiliary switches 52b
and“52bb open, and 52a closes. Opening 52bb de-
energizes 79X and 79Y. The latter then resets against
its latch to open contact Y6 and remains in this posi-
tion, thus leaving contacts Y5 and Y13 open and
contact Y7 closed until the latch is released. Before
the latch is released, the drum-operated contact, 14,
will be opened and will remain open until the drum
returns to the “Start” position.

Preparing for Second Reclosure

The drum continues to rotate, since the motor is
energized through Y7. When the breaker trips the
second time, no immediate operation occurs. At about
one second, #2 cam contact closes to set up the motor
circuit when the breaker is subsequently reclosed. At
about the three second drum position contact #3 opens.
At about 6 seconds, the Y unit latch is released by
the #5 cam, resetting the Y unit. The relay is now
ready for another reclosure as soon as contact #3 is
closed by the #3 cam spring. The drum will continue
to rotate, since the motor is energized through 52b
and #1 contacts.

Second and Third Reclosures

At 15 and 45 seconds the #3 contact closes to
reclose the breaker. After each reclose, the Y unit
is unlatched by the action of cam #5.

preces

iy,
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(C) Preparing for Second Reclosure

(D) Lockout Position

Fig. 4. Cam and Y Unit Contact Positions.
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Lockout

When the drum reaches the lockout position, the
motor is de-energized, since cam contact #1 opens
(assuming the breaker is open). The breaker must
then be closed by the control switch. If the breaker
then remains closed the drum will rotate to the “Start”
position, where the motor is de-energized by the #2
cam contact.

Optional Arrangements

Alternate operating arrangements are described
below.

Reclosing Through Contact Y6

As shown in figures 6, 7 and 8 the close circuit
can be energized through contact Y6, where an in-
dependent contact is required or where a reclosing
delay is desired. Y6 closes approximately 6 cycles
after 79X is energized.

Lockout Alarm

A #4 cam screw can be set to close the #4 con-
tact in the lockout position. By jumpering terminals
4 and 6 and connecting terminal 7 to an alarm cir-~
cuit, an alarm will be sounded when thembreaker
locks out.

Additional Instantaneous Tripping

Contact #4 can be set to reestablishythebinstan-
taneous trip circuit after the last reclosure“and prior
to lockout, if the instantaneous tfip piekiip is about
equal to the time-overcurrentqunit'pickup. In this case
reestablishment of the instantaneéds trip insures
breaker lockout if the fault' . curremnt is near pickup
value. The instantaneous'trip €ircuit can alternately
be reestablished each time“the Y unit is reset by
short circuiting the #14 contact with a jumper.

Selective OnesShot Instantaneous Reclosing

By eliminatingithe /#3 cam in the start position
and by using terminals 16 and 17 with an external
device,  Selective, instantaneous reclosing can be
obtained."3When the contact of the external device
closes, reclosing will occur in the same manner as
if #3 contact closed. Further reclosing by this means
can be prevented by using either the Y13 and 14
contact circuit or by using the #4 contact circuit.
In the latter case, the #4 cam is set for contact clo-
sure‘in the start position.

Relays with Z Unit

As shown in figure 8 the Z unit is energized by
a 52b contact. Z unit contacts perform the same

functions as 52a and 52b contacts. The useiof this
unit reduces the number of control wires, reguired.

Motor Operation from DE

An external inverter is available for operation of
the motor from either 125 or 250 volts dc. The DC
terminals of the inverter are connected in place of
terminals 8 and 9 in figure 7spTerminals 8 and 9 are
then connected to theyAC"terminals of the inverter.
This arrangement permitsithe use of an intermittently
rated inverter, sincg thelBC terminals are not continu-
ously energized.

CHARACTERISTICS

The standard'rating for the relay is:

Moforiy. . V.. ...... 120/240 V., 60 cycles

X'and Y/ Units . ..... 120/240 V., 60 cycles
or 48/125 V. D. C.

Z Unit (whenused) ... 125 V. D. C.

Brum Speeds ....... 60-90-180-360
Sec./Rev.

Where the motor is to be operated at 240 volts a
resistor in the bottom right side is connected in
series with the motor coil. Relays are available for
operation on 50 cycles. X & Y units can be supplied
for a minimum rating of 24 volts dc, or with a 250
volt rating.

Burden Data

The maximum burdens for the various units of the
standard RC relay when energized from a 120 V. 60
cycle supply are listed below:

Contactor Unit (Device 79X)

Open position ...... vee.. 49v. a.

Closed position . ... .. eees 33v.a.
Solenoid Unit (Device 79Y)

Open position . .......... 151 v. a.

Closed position . ......... 84 v. a.

Synch, Motor (Device 79M) 8.5 v. a.
Auxiliary Unit (Device 79Z)
When used
Closed position . ... 10.5 v. a. at 120 V

60 Cycle
3.5 watts at

125 V. D. C.

The burdens of the X and Y units occur only
momentarily during the reclosing cycle but the motor
is energized throughout the reclosing cycle. The X
and Y units can be energized for a 5 minute period
and the moter for a 15 minute period without injury.
The Z unit can be energized continuously.
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SETTINGS

No settings are necessary unless factory settings
do not meet the application requirements. The factory
settings are for three reclosures —immediate, 15 and
45 seconds, with a drum revolution in 60 seconds.
Contact #4 is set to close in the lockout position.
Contact #14 is set to close in the start position for
instantaneous trip lockout after the first reclosure.
The standard relay is shipped with the X and Y coil
and motor coil resistors connected. With these con-
nections the X and Y coils may be used at 125 volts
dc or 240 volts ac; the motor, at 240 volts ac.

Coil Resistor Reconnection

If the X and Y coils of the standard relay are to
be used on 48 volts dc or 120 volts ac, the X and Y
coil resistor must be bypassed. If the motor is to be
energized at 120 volts ac, the motor coil resistor
must be bypassed.

Drum Speed

To change the drum speed, loosen the clamping
screw at the edge of the drum speed dial, depress the
push rod on the drum, and rotate the motor and gear
assembly to the desired speed position, by pushing
on one or more of the posts between the motor fand
gear mounting plates. Then tighten thegelamping
screw. Select the fastest drum speedgwhich’ will
accomodate the desired reclose timing.

Reclose Sequence

The #3 cam springs (which initiate reclesing) can
be set at any point from the start®position, to the
50th scale division, by loosening the cam spring
screw and sliding the cam to“the “deSired position.
The cams may not be spaced closer than 10 scale
divisions. If a closer spacingiis used there is not
sufficient time to openthe #3contact and then un-
latch the Y unit. Thus, thé \maximum number of re-
closures is six at the 0,%10¢ 20, 30, 40 and 50 scale
division points. A cam) spring may not be placed
past the 50th“sealefdivision. Otherwise insufficient
time is available“te, allow the Y unit to unlatch and
#5 cam serewgto travel clear of the latch before the
lockout position. 4A thin headed screw is located in
the #3 groovegnear the start position. This screw
acts as a stop to prevent a #3 cam spring setting
which would close the #3 contact with the drum in the
in¢he lockout position.

After the #3 cam springs have been set, the #5
cam screws must be located to unlatch the Y unit
after each #3 contact closure. The #5 screws should
not rotate the Y unit latch arm until the #3 contact
has opened. In addition, the #5 cam screws must

be clear of the Y unit latch arm beforefthe“next #3
contact closure.

Hardware is shipped with each gelay,to provide
additional cams than those used withfactory settings.

INSTALLATION

The relays should be mounted” on switchboard
panels or their equivalentn aglocation free from dirt,
moisture, excessive “wibration, /and heat. Mount the
relay vertically by meansyof the four mounting holes
on the flange for semi-flush ‘mounting or by means of
the rear mounting stud or/ studs for projection mount-
ing. Either a mounting stud or the mounting screws
may be utilizéd, for Jgrounding the relay. The elec-
trical conneétiens“may be made directly to the termi-
nals by means of¥screws for steel panel mounting or
to the serminal studs furnished with the relay for
thick (panel nmounting. The terminal studs may be
easily removed or inserted by locking two nuts on
the 'studyand then turning the proper nut with a wrench.

F'or detailed FT case information refer to I.L.
41:076.

Cavution

If the circuit breaker does not have a latch check
switch, reclosing should be delayed by use of the Y6
contact either to directly energize the close circuit,
or to energize an external auxiliary relay. Using the
Y6 contact will delay reclosing about 2 cycles after
52bb contact closes with X & Y energized by ac
voltage; 4 cycles, with X & Y energized by dc voltage.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct opera-
tion of this relay have been made at the factory. Re-
adjustment after receipt by the customer will be nec-
essary only as required by the reclosing cycle require-
ments and the supply voltages of a particular appli-
tion as described under “Settings.” In reassembling
the relay after repairs, or in checking the adjustments
at regular maintenance periods, the instructions be-
low should be followed.

Acceptance Check

The factory settings of the standard relay are:
Coil Resistors in series with X and Y,

and motor
XandYrating. . ... 125 volts dc/240
volts ac
Motor rating. .. ... 240 volts 60 cycles
Motor speed. . . ... 1 revolution in
60 seconds

Contact Settings. . . . See figure 5

1
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The following checks may be performed to deter-
mine if the relay, as received from the factory, is in
serviceable condition.

Energize the X, Y and motor coils with 50% of the
above ac ratings (or 80% of dc rating) or at lower
ratings by bypassing the coil resistor or resistors.
Energize the Z coil at 80% of pickup. See that X
and Y pick up positively and that proper contact
action is obtained. The correct adjustment of the X
unit is as follows: Set the distance from the front
end of the armature mold to the metal yoke to 1/2
inch. Set the X8 contact gap at 3/64” and the X9
gap at 3/32”. With the above adjustment X9 should
have a minimum of 1/32” contact follow. Y unit
contact action is detailed under “Construction.”

Determine the time required for one drum revolu-
tion. The time in seconds should correspond to the
drum speed dial marking +3.5%. Observe drum cam
action during this interval or by manually rotating the
drum with the push rod depressed.

Routine Maintenance

All contacts should be periodically cleaned with
a fine file. A contact burnisher S#182A836HOI1 is
recommended for this purpose. The use of abrasive
material for cleaning contacts is not recommended,
because of the danger of embedding small particles

12

in the face of the soft silver and thus impairing the
contact.

Motor Lubrication

The motor bearing contains a supply of special
lubricant sufficient for from three to five years serv-
ice. This lubricant does not congeal at low tempera-
tures and permits satisfactory operation of the motor
at ambient temperatures of 30° F to 40°%#E, such as
sometimes may occur in outdoor “imnstallations. This
oil is available in 1 oz. bottles as, S#1%23639.

To lubricate the motor, withdraw) the drum speed
dial assembly after removing“the ‘cla@mping screw and
the black screws. Then, 4gentlywork the motor and
gear assembly loose from theyréar chassis mounting
plate and lower it under the, front chassis mounting
plate. (When used, the Z,unit must be removed). Re-
move the gear plate ofythe motor and gear assembly
and, then, théyknurled oil cap. Saturate the wool with
S#1723639 oil.\, Reassemble.

RENEWAL PARTS

Repairywork can be done most satisfactorily at
the factory. However, interchangeable parts can be
fumishedto the customers who are equipped for doing
repair work. When ordering parts, always give the
complete nameplate date.
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CASE
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Fig. 9. Outline and Drilling Plan for the Type RC Relay in the Type FT32 Case.
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Westinghouse I.L. 41-661G
OPERATION e MAINTENANCE
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TYPE RC AUTOMATIC RECLOSING RELAY

CAUTION Before putting 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 prop-
erly, and operate the relay to check the settings and
electrical connections.

APPLICATION

The type RC automatic reclosing relay is used
for automatic reclosure of AC or DC electrically oper-
ated circuit breakers after they have been opened by
overcurrent or other protective relay action. The relay
may be adjusted to provide several reclosures at pre-
determined time intervals, so that in case the breaker
does not remain closed after the first reclosure addiz
tional reclosures will he made. The first reclosure
usually is an instantaneous reclosure through pre-
closed contacts since system operating eXperience
has shown that the majority of faults aréfef a tem-
porary nature, such as lightning flashovers, and will
not be re-established after interruption fof jthe fault
current. Consequently, service interruption ean be
minimized by the use of an instantafieous,reclosure.
However, the first reclosure may ‘e, delayed if desired.

In case the circuit breaker does“not remain closed
after the first reclosure, the reldy\will make additional
reclosures at suitably graded intervals. It is common
practice to make two additiénalr€closures, but the
relay may be adjusted to.\makelany number up to a
total of six reclosures dfgdesiréd. If the breaker does
not remain closed after the {final reclosure, the timing
drum stops in the “kockeut” position, and any further
attempts at re€losure“must be made by manual opera-
tion of thedcontrol switch. However, if the breaker
remains closed“afterdany automatic reclosure, or, sub-
sequently, after manual reclosure, the relay timing
drum will advance to and stop at the “Start” position,
where the reldy is in readiness for another cycle of
automatic reclosures following the next tripping of
the(breaker.

For any automatic reclosing application, the de-
rating factors for breaker interrupting ability should

SUPERSEDES I.L. 41-661F

*Denotes change from superseded issve.

be checked when choosing@any particular reclosing
cycle. Also, when using instantaneous first reclosure
it is necessary that the fprotective relays open their
contacts within 10 cyeles®or less after the breaker
is tripped in ordém,that/ the trip circuit will be de-
energized beforegfteclosure takes place.

CONSTRUCTION

Asyshewn¥in figure 1, the RC relay consists of a
latchingysolenoid unit, Y, a synchronous motor driven
timing uWnit, and an instantaneous auxiliary unit, X.
An additional instantaneous unit, Z, is also provided
whengSpecified.

Timing Unit

The timing unit contains a synchronous motor and
gear train mounted behind the front sub-base. The
gear train drives a drum with cams, which actuate
contacts 1, 2,3,4 and 14. Cam 5 actuates the Y unit
latch to reset the Y unit and close the Y13 contact.
Cams #1 and #2, which operate contacts 1 and 2
respectively, are notched and are not intended to be
adjusted in the field. Cam #3 is a series of flat
springs secured by screws, which can be located at
any point on the periphery of the drum. Cams #4 and
#5 consist of screws which can be set at any point on
the periphery of the drum. Cam #14 is a single micarta
block, located to the rear of the cam #5 position and
held by a #5 cam screw.

The gear train reduction ratio is adjustable. The
drum speed dial contains indices, which are lined up
with an index mark to mesh the proper gears for the
desired drum speed. A clamping screw is provided at
the edge of this dial. A push rod is located on the
front of the drum to demesh the drum and permit free
manual drum rotation.

The dial on the timing drum has 60 divisions
(second intervals with 60 second drum speed). The
edges of the #3,4 and 5 cam slots have 12 equally
spaced white marks corresponding to 5 second in-
tervals with a 60 second drum speed.

EFFECTIVE JUNE 1974
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Contact Y6
Contact Y13
Contact Y5 Y
Plunger latch arm SOLENOID
UNIT
Solenoid plunger
Contact Y7
Contacts 1,2,3,4,(Right to
Left)
Contact 14
Timing Drum
Push Rod
TIMING
UNIT
Cams 1,2,3,4,5,14 (Right to
Left)
Drum speed dial
Clamping screw
Contact 9
X
UNIT

Contact 8

Z UNIT MOUNTING LOCATION

Motor Coil Resistor
X & Y Coil Resistor

Fig. 1. Type RC Relay, Without “Z™ Unit, Without Case.
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[ soLEWo1D uNIT

s wT

CLIGA ATIVE LOCKOUT
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comracts NECTED FOR 240 V.A.C.
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1,2,3,4.1%

LT - 8,0,94
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[~ TINING MOTOR

F TEST SWITCH

| vemnna

FRONT VIEW

182A757

|- SLEND WiT
UPPER 39 UNIT

g

RESISTOA-TO BE 1
COMMECTED FOR 240
Y.A.C. OR 126 V.0.C..
oniy

RESISTOR-TO 8€

CORNECTED FOR 240

| 4 v.AC. aND SY-PASSED
FOR 120 ¥.A.C.

4L TIMING MOTOR

CONTACTS
ORuM OPERATED -
1,2,3,4,14
X UNIT - 8,994
Y UNIT - 5,6,7,1)
2.umT - 10.11,12

-
LhLTE“ SwiTeh

g

LOWER 36 uNIT

— TERMINAL

FRONT VIEW

182A758

Fig. 2. Internal Schematic of the RC Relay, Without Z
Unit, in Type FT32 Case.

Y Solenoid Unit

The Y unit coil is located to the rear of'the front
sub-base. When energized a plunger is attraetéd to-
ward the rear of the relay against a spring. A miearta
disc on the front end of the plunger actuates contacts
Y5, Y6 and Y7. As the disc moves to/the rear it re-
leases the latch arm. When released the latch arm is
rotated counterclockwise by the tension of the moving
contact spring of contact Y13 @andja_small helical
spring. This rotation blocks the fullyreset when Y is
de-energized. Thus, the Yhunit‘has three positions as
shown in Table I. The Y unit)is reset by the #5 cam
on the timing drum, which rotates the latch arm clock-
wise against the tensionyof the Y13 moving contact
spring.

Fig.33. Internal Schematic of the RC Relay, With Z Unit,
in Type FT32 Case.

Instantaneous X Unit and Optional Cumulative Lockout

The X unit is a clapper type auxiliary relay sim-
ilar to the type SG with two make contacts, X8 and
X9. The X unit also operates a ratchet mechanism,
when supplied, to count the number of breaker opera-
tions. After a preset number of counts the ratchet will
open the cumulative lockout contact, 9A. The ratchet
teeth are numbered so that remaining operations be-
fore lockout can be visually determined. The relay
case cover must be removed to reset the ratchet.

Instantaneous Z Unit (When used)

The Z unit is a clapper type auxiliary relay
(standard SG) with one make contact, Z10, and make-
break contacts, Z11 and Z12.

Table |
Y UNIT CONTACT POSITIONS

CONTACT POSITION

PLUNGER
POSITION Y5 Y6 Y7 Y13
Reset Closed Open Open Closed
Latched and De-energized
(Intermediate) Open Open Closed Open
Energized Open Closed Closed Open
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OPERATION

Operation of the relay and associated equipment
will be described, using the external schematic in
figure 7, in conjunction with figures 4 and 5, which
show contact positions as a function of the drum posi-
tion. Figure 5 is based on the factory cam adjust-
ment —immediate, 15 and 45 second reclosures, with
one drum revolution in 60 seconds. It is further as-
sumed in figure 5 that the instantaneous trip is locked
out after the first reclosure, and the fault is not
cleared prior to lockout.

Motor Control_

Motor energization is controlled by cams 1 and 2.
In the start position the motor is energized through
#1 and 52b contacts when the breaker opens. As the
drum moves away from the start position, #2 contact
closes to energize the motor through the 52a contact
during the time that the breaker is closed. If the
breaker is closed at the lockout position the drum
will continue to rotate until the #2 contact opens at
the start position. If the breaker is open, the drum
will stop in the lockout position, since the #1, 52a
and Y7 contacts are all open at this point.

Contact Y7 keeps the motor energized when the
breaker remains closed after an immediate reclosure
until the #2 contact can close. For this condition;
52b opens before the drum can rotate sufficiently to
close the #2 contact. Contact Y7 has no significanee
during subsequent reclosing operations.

Closing Sequencing

The number of reclosures and the time' at which
they occur is determined by the location of the,#3/cam
screws, which close the #3 contact.

Instantaneous Trip Lockout

As shown in figures 5 and 7, the,trip circuit of
the instantaneous trip units is ‘opened by Y13 and
14 contacts from the time ofgthepfirst reclosure until
the drum returns to the, start{ position. During the
initial reclosing, contact Ya3 iS"opened and remains
open until the Y unitfis completely reset at 6 seconds.
The purpose of contact Y13(is to keep the trip cir-
cuit open until cam contact, 14, can be opened by the
drum rotation. Contact Y13 has no significance during
subsequent reclosing operations.

X-Y Anti-Pump Circuit

Referringatofigure 7, when the breaker close cir-
cuit is €nergized through 52bb, Y5 and #3 contacts,
the 79X\ coil is also energized. Then, X8 and X9
contactSwyseal around the Y5 contact and energize

79Y coil, respectively. Contact Y5 opens and res
mains open until the Y unit is completely reset at{ 6
seconds. As the breaker closes, 52bb contactopens;
de-energizing the X and Y coils. Should the breaket
immediately trip again, contacts Y5 and X8 willy, be
open to prevent premature energization of the breaker
close circuit.

Complete Operating Sequence

Fault-Trip — Immediate,d Reelosure

Refer to figure 7. With the, timing drum in the
“Start” position, a #3 cam /spring, will be holding
contact #3 closed. The breaker switch contacts 52b
and 52bb close, energizing“the motor 79M through
contact #1, and the drumypbegins to rotate. At the
same time the coil of'theycontactor unit, 79X, is en-
ergized through drumy contact #3, contact Y5, and
integrating lockofithycontact 9A, when used. When
the breaker datch checking switch, 52LC, closes, the
breaker control,relay’ 52X is immediately energized
through, the preclosed contacts Y5 and 3. This in
tum energizésythe closing coil of the breaker, 52C.
Simultafneously, contactor unit, 79X, seals in through
its contact, X8, while its other contact, X9, energizes
the coil of solenoid unit 79Y to open contacts Y5 and
Y13»hand¥close contacts Y6 &nd Y7. As the circuit
breaker closes, the breaker auxiliary switches 52b
andw52bb open, and 52a closes. Opening 52bb de-
energizes 79X and 79Y. The latter then resets against
its latch to open contact Y6 and remains in this posi-
tion, thus leaving contacts Y5 and Y13 open and
contact Y7 closed until the latch is released. Before
the latch is released, the drum-operated contact, 14,
will be opened and will remain open until the drum
returns to the “Start” position.

Preparing for Second Reclosure

The drum continues to rotate, since the motor is
energized through Y7. When the breaker trips the
second time, no immediate operation occurs. At about
one second, #2 cam contact closes to set up the motor
circuit when the breaker is subsequently reclosed. At
about the three second drum position contact #3 opens.
At about 6 seconds, the Y unit latch is released by
the #5 cam, resetting the Y unit. The relay is now
ready for another reclosure as soon as contact #3 is
closed by the #3 cam spring. The drum will continue
to rotate, since the motor is energized through 52b
and #1 contacts.

Second and Third Reclosures

At 15 and 45 seconds the #3 contact closes to
reclose the breaker. After each reclose, the Y unit
is unlatched by the action of cam #5.
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Cams
3&5

for
Immediate
Reclosure

(C) Preparing for Second Reclosure (D) Lockout Position

Fig. 4. Cam and Y Unit Contact Positions.
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1.L. 216616

Lockout

When the drum reaches the lockout position, the
motor is de-energized, since cam contact #1 opens
(assuming the breaker is open). The breaker must
then be closed by the control switch. If the breaker
then remains closed the drum will rotate to the “Start”
position, where the motor is de-energized by the #2
cam contact.

Optional Arrangements

Alternate operating arrangements are described
below.

Reclosing Through Contact Y6

As shown in figures 6, 7 and 8 the close circuit
can be energized through contact Y6, where an in-
dependent contact is required or where a reclosing
delay is desired. Y6 closes approximately 6 cycles
after 79X is energized.

Lockout Alarm

A #4 cam screw can be set to close the #4 con-
tact in the lockout position. By jumpering terminals
4 and 6 and connecting terminal 7 to an alarm cif~
cuit, an alarm will be sounded when the breaker
locks out.

Additional Instantaneous Tripping

Contact #4 can be set to reestablish the,instan-
taneous trip circuit after the last reclosurepand®prior
to lockout, if the instantaneous trip piekiip is about
equal to the time-overcurrent unit pigkup. Infthis case
reestablishment of the instamtaneeus ftrip insures
breaker lockout if the fault current 1S near pickup
value. The instantaneous trip4circuitdcan alternately
be reestablished each timelthe“¥ unit is reset by
short circuiting the #14 contact®with a jumper.

Selective One-Shot Instantaneous Reclosing

By eliminating the #3, cam in the start position
and by using términals 16 and 17 with an external
device, seleétive,Winstantaneous reclosing can be
obtained. Whendthe contact of the external device
closes, reclesing will occur in the same manner as
if #3 contact closéd. Further reclosing by this means
can be prevented by using either the Y13 and 14
contact circuit or by using the #4 contact circuit.
In the latter case, the #4 cam is set for contact clo-
sure inythe start position.

Relays with Z Unit

As shown in figure 8 the Z unit is energized by
a )52b contact. Z unit contacts perform the same

functions as 52a and 52b contacts. The uSe“of this
unit reduces the number of control wires required.

Motor Operation from DC

An external inverter is available for“@peration of
the motor from either 125 or 250 volts dc. The DC
terminals of the inverter are connected in place of
terminals 8 and 9 in figure 7. Terminals 8 and 9 are
then connected to the AC ({tecminals of the inverter.
This arrangement permitsithe use’of an intermittently
rated inverter, since thesDC teérminals are not continu-
ously energized.

Automatic Reclosing with
TheRRC and CVE-1 Relays

The scheme in’figure 9 and the timing chart in
figure LlOWillustrate automatic reclosing with RC
reclosing selay and the CVE-1 sychro-verifier relay
with@ine ‘and bus voltage units. The RC used here
has internal wiring as shown in figure 11. Comparable
wiring ‘may also be provided in an RC relay without
thenZ unit. Refer to I.L. 41-681.1H for data on the
CVE-1 relay.

This scheme provides the following features:

A. Selective Instantaneous Reclosure — following a
high speed (HS) trip operation.

B. Time Delayed Reclosure When:

1. Line is hot and bus is dead
2. Line is dead and bus is hot

3. System is in synchronism

C. Intermediate Lockeut

Should reclosing be otherwise unsuccessful the
motor is stopped at an intermediate lockout
position, with subsequent single shot reclosing
only when the line becomes reenergized and is in
synchronism with the bus voltage.

D. Motor-Supply Transfer

Should the bus become dead the motor supply is
transferred automatically to line side potential.

E. Alarms

A contact is provided to actuate a time-delayed
external alarm for intermediate lockout. Another,
independent contact is used to alarm for final
lockout.



ol

#2417 [044u0 ) 43)DAIG I YHM ‘4uf) Z YiiM ‘ADjay DYy 3dA ] 3y jo d1owaydg jousaixy 'Q ‘bi4 %

240 V. 60 CYC.

—1

CTQvesT

52 -

PROTECTIVE RELAY
CONTROL POWER SWITCH
AUTOMATIC OPERATION

PROTECTIVE RELAYSINSTANTANEOUS TRIP

OIL CIR. BKR. AUXs SW.

BKR. 1S OPEN

OPEN WHEN

OIL CIR. BKR-GAUX.WSW. CLOSED

WHEN BKR. IS OPEN

OIL CIR. BKR. "MECH." SW. CLOSED

IN OPER. POSITION
OIL CIR._BKRIWMECH.
IN OPER.” POSATION

SW.

OPEN

1~2-3-4414 RCARELAY DRUM OPERATED

CONTACTS

10ICONTROL SWITCH

52
LC
52
TC
52

X

52
Y
79
M
79
X
79
Y
79
Z

LEGEND

86—

LATCH CHECK SW.

OIL CIR.BKR. TRIP
colL
CONTROL RELAY

CUTOFF RELAY
RC RELAY MOTOR

RC RELAY CONTACTOR
UNIT

RC RELAY SOLENOID
UNIT

RC RELAY CONTACTOR
UNIT

LOCKOUT RELAY

NOTE: FOR RECLOSURE
THROUGH INDEPENDENT
CONTACTS (BUT NOT
INSTANTANEGUS )MAKE
DOTTED CONNECTIONS
AS SHOWN AND OPEN
CONNECTION TO
TERMINAL 16

FOR SELECTIVE
INSTANTANEQUS
RECLOSING

g

AV3d ONISOTO3Y JILVYWOLNY D 3dAl




TYPE RC AUTOMATIC RECLOSING RELAY

1.L. 41-661G

RC Settings

In the RC relay per internal schematic 188A184
(figure 11) the connection between contact #3 and the
anti-pump circuit has been separated so that external
devices can be connected between terminals 16 and
18, as shown in figure 9. Some of the factory cam
settings for the RC relay must be changed to provide
timing as shown in figure 10. The cam spring which
precloses the #3 contact in the start position should
be removed so that instantaneous reclosing may be
initiated by the SX and #14 contacts. The third
reclosure must be advanced to the 40 second point
or earlier by moving the associated #3 cam spring;
the associated #5 cam screw must be relocated to
reset Y at 45 seconds. Also, a cam spring must be
added to cause #3 contact closure at 50 seconds (or
earlier) for reclosure under synchro-verifier control
at intermediate lockout, and a #5 cam screw must be
added to reset Y before the final lockout or start
positions are reached after the final reclosure.

A %4 cam screw must be added to provide a
closure at approximately 48 seconds, just prior to the
intermediate lockout position. In this scheme the #4
contact functions not only to actuate the final locka-
out alarm but also to control intermediate lockout and
the following reclosure, via auxiliary relays™79-4X
and 79-4Y, upon restoration of line voltage after a
permanent fault. If intermediate lockout is desired at
a time less than 50 seconds from the stapt offthe
reclosing sequence, the cams which acgtiate the #3
and #4 contacts may be moved to close gsooner than
the 50 and 48 second points showfr injfigure 10.
Approximately 10 seconds must separate reclosures
to insure that the Y unit has sufficient time to be
reset by the #5 cam. Thus,gto advance the inter-
mediate lockout time, it is@mécessary to advance the
third reclosure by at least_the“Same amount.

In similar fashion, “intesfmediate lockout must
occur at least 10 secondsy prior to the start position
so that final synchro<check reclosure will not leave
the Y unit in"the Tatched position. A #5 cam screw
must be added #0 reset the Y unit as already men-
tioned and must cléar the latch arm before the drum
reaches the finaldockout position.

The other factory cam settings are satisfactory.
In certain styles of the RC relay, cam setting changes
similap to those just described may already have been
made.

Instantaneous Reclase Operation

Assume a high speed trip for a linggfawlt.4This
energizes the SX operating coil which is in series
with the trip coil 52T. The SX contaet,adong with
the closed Y13 and 14 contacts essentially bypass
the #3 contact reclosing circuit to initiate immediate
reclosing. At the same time the X-Y anti-pump circuit
is energized in the conventdonalymanner, picking up
the Y unit, opening thejYs5%€ontact to prevent more
than one reclosing impulse.@n addition, the operation
of the anti-pump circudt results in the opening of the
Y13 contact. By the timle the Y13 opens the breaker
close circuit shouldWbe “sealed by a 52X contact or
equivalent. If thejyclosé “circuit does not have a seal
around Y13 and, 14¥initiating contact, an internal
jumper should be “added around the Y13 contact to
prevent premature de-energization of the breaker
close circudtidWhether Y13 is jumpered or not, the
instantaneous/ reclose circuit is opened soon after
the deumimoves off the start position since the 14
contactiopens at about the 3 second point.

Timed Reclose Operations

At 7 seconds a #5 cam screw will reset the Y
unit, setting up the circuits for the next reclose try.
At 15 seconds, if the bus or the line is dead with the
other side hot or if both sides are energized and in
synchronism, a reclose will occur should the first
reclose be unsuccessful. In any case, the drum will
continue to rotate and with the breaker open a similar
reclose will occur at 40 seconds if allowed by the
CVE relay or the voltage units. The drum continues
to rotate with the breaker open until 48 seconds. If
the breaker is open at this point, the #4 contact
closure energizes SG relay 79-4X which sets up the
RC for a synchronism check reclose whenever the
line is restored. The motor continues to run until
50 sec., when the #3 contact closes. #3 contact
energizes the 79-4Y coil through the 79-4X contact;
a 79-4Y break contact then stops the motor. The #3
contact also completes the circuit through the CVE
unit contact so that reclosing will take place when
synchronism occurs. The 79-4X break contact in
series with the bus and line voltage contacts V; and
Vo prevents reclosing at this point for any condition

other than synchronism. A 79-4Y contact, connected

to an external delay timer, can be used to alarm for
this intermediate lockout state.

After the permanent fault is removed from the
line and the line is energized from the remote station,

1
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the local breaker will close automatically if the
line and the bus voltages are in synchronism. This
feature eliminates the need for manual restoration at
the end of the line protected by this scheme following
a permanent fault. After reclosure the 52b contact
connected to the negative bus de-energizes the 79-4X
and 79-4Y relays so that the motor can be re-energized.
The RC then returns to the start position.

If the reserved-synchronism-check reclose at 50
seconds is unsuccessful, the motor moves towards
the final lockout position since Y5 de-energizes
79-4X and subsequently 79-4Y. The #4 contact opens
at approximately 52 sec; thus when the #5 cam screw
resets Y at about 54 sec. 79-4X is not immediately
re-energized by Y5. An additional #4 contact closure
just before final lockout allows 79-4X to be re-
energized; a 79-4X contact with external delay timer
can provide final lockout alarm. 79-4Y is not ener-
gized now since #3 contact opened at about 52 sec,
so the motor continues to run to the final lockout
position under #1 contact supervision.

Operation for a Transient Fault

If the fault has been cleared and reclosing suc-
cessful prior to the 48 second point the 79-4X unit
cannot be energized by the #4 contact due to the
open 52b contact, so the motor continues to run
through this point to the start position. If the fault
is not cleared by high speed relays so that no
immediate reclosure occurs the motor will still#run
to the 15 second point and beyond to provide the
voltage or synchronism check reclosures.

Motor-Supply Transfer

Where a reliable a-c source Msy not, otherwise
available or to avoid the need for an‘inverter, connect
the RC motor to bus/line potential. Then*the V; and
Vo voltage units already available for supervising
reclosure may be utilized agfshown in figure 9 to
transfer the motor to line,side gpotential upon loss of
bus voltage.

Modifications for OtherdF eatyres

The relay circuits are sufficiently flexible that
any of the above features may be eliminated or
modified to suit the»individual operational needs.
For example,Gthe voltage units may be reconnected
or disconnectedito set up other voltage logic. Also,
synchrofiism-eheck reclosing may be eliminated or
utilizedWonly on the second and third reclose, with
the intemmediate lockout feature eliminated. Alter-
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natively, the selective reclosing feature may he
eliminated and an immediate unsupervised reclose
can be initiated through the #14 contact; op®the
immediate reclose may be initiated by the #3 contact
through the synchronism-check or voltage circuits®

CHARACTERISTJICS

The standard rating for therelay is:

Motor. ....... 9. .. 120/240 V., 60 cycles

X and Y Unitg”. . . 7. 120/240 V., 60 cycles
or 48/125 V. D. C.

Z Unit (whenused) . . . 125 V. D. C.

Drum,Speeds .¥..... 60-90-180-360
Sec./Rev.

Where thedmotor is to be operated at 240 volts a
resistor in¥the bottom right side is connected in
seres“with the motor coil. Relays are available for
operation on 50 cycles. X & Y units can be supplied
for a/minimum rating of 24 volts dc, or with a 250
voltrating.

Burden Data

The maximum burdens for the various units of the
standard RC relay when energized from a 120 V. 60
cycle supply are listed below:

Contactor Unit (Device 79X)

Open position .. ......... 49 v. a.

Closed position . . ........ 33 v. a.
Solenoid Unit (Device 79Y)

Open position . .......... 151 v. a.

Closed position .. ........ 84 v. a.

Synch, Motor (Device 79M) 8.5 v. a.
Auxiliary Unit (Device 79Z)
When used
Closed position . ... 10.5 v. a. at 120 V

60 Cycle

3.5 watts at

125 V. D. C.

The burdens of the X and Y units occur only
momentarily during the reclosing cycle but the motor
is energized throughout the reclosing cycle. The X
and Y units can be energized for a 1 minute period
and the motor for a 15 minute period without injury.
The Z unit can be energized continuously.

S
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SETTINGS

No settings are necessary unless factory settings
do not meet the application requirements. The factory
settings are for three reclosures —immediate, 15 and
45 seconds, with a drum revolution in 60 seconds.
Contact #4 is set to close in the lockout position.
Contact #14 is set to close in the start position for
instantaneous trip lockout after the first reclosure.
The standard relay is shipped with the X and Y coil
and motor coil resistors connected. With these con-
nections the X and Y coils may be used at 125 volts
dc or 240 volts ac; the motor, at 240 volts ac.

Coil Resistor Reconnection

If the X and Y coils of the standard relay are to
be used on 48 volts dc or 120 volts ac, the X and Y
coil resistor must be bypassed. If the motor is to be
energized at 120 volts ac, the motor coil resistor
must be bypassed.

Drum Speed

To change the drum speed, loosen the clamping
screw at the edge of the drum speed dial, depress the
push rod on the drum, and rotate the motor and gear
assembly to the desired speed position, by pushing
on one or more of the posts between the motor and
gear mounting plates. Then tighten the clamping
screw. Select the fastest drum speed which) will
accomodate the desired reclose timing.

Reclose Sequence

The #3 cam springs (which initiate/reclosing) can
be set at any point from the start_position, to the
50th scale division, by loosening thej cam spring
screw and sliding the cam to” the“desired position.
The cams may not be spacedf’closer than 10 scale
divisions. If a closer spacingjis used there is not
sufficient time to open the“#3 contact and then un-
latch the Y unit. Thusf the jmaximum number of re-
closures is six at the 0,310, 20, 30, 40 and 50 scale
division points. Agcam spring may not be placed
past the 50th scale\division. Otherwise insufficient
time is available®o alléw the Y unit to unlatch and
#5 cam screw to travel clear of the latch before the
lockout position. Afthin headed screw is located in
the #3 groovepnear the start position. This screw
acts as a stop to prevent a #3 cam spring setting
which would close the #3 contact with the drum in the
in the lockout position.

After the #3 cam springs have been set, the #5
cam®%screws must be located to unlatch the Y unit
afteryeach #3 contact closure. The #5 screws should
not rotate the Y unit latch arm until the #3 contact
has opened. In addition, the #5 cam screws must

be clear of the Y unit latch arm before the next“#3
contact closure.

Hardware is shipped with each reflay to provide
additional cams for applications Tequiring more
cams than are used with the factory settings.

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in ad@eation free from dirt,
moisture, excessive vibpation, and heat. Mount the
relay vertically by means ofythe four mounting holes
on the flange for semi-flush.,mounting or by means of
the rear mounting stud (or Studs for projection mount-
ing. Either a mounting stud or the mounting screws
may be utilized“fer grounding the relay. The elec-
trical connections, may be made directly to the termi-
nals by means of screws for steel panel mounting or
to the términal¥studs fumished with the relay for
thick pangl mounting. The terminal studs may be
easilypremeved or inserted by locking two nuts on
the stud and then tuming the proper nut with a wrench.

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

Caution

If the circuit breaker does not have a latch check
switch, reclosing should be delayed by use of the Y6
contact either to directly energize the close circuit,
or to energize an external auxiliary relay. Using the
Y6 contact will delay reclosing about 2 cycles after
52bb contact closes with X & Y energized by ac
voltage; 4 cycles, with X & Y energized by dc voltage.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct opera-
tion of this relay have been made at the factory. Re-
adjustment after receipt by the customer will be nec-
essary only as required by the reclosing cycle require-
ments and the supply voltages of a particular appli-
tion as described under “Settings.” In reassembling
the relay after repairs, or in checking the adjustments
at regular maintenance periods, the instructions be-
low should be followed.

Acceptance Check

The factory settings of the standard relay are:
Coil Resistors in series with X and Y,

and motor
X and Yrating. . .. . 125 volts dc/240
volts ac
Motor rating. . . ... 240 volts 60 cycles
Motor speed. . . ... 1 revolution in

60 seconds

Contact Settings. .. . See figure 5

13
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The following checks may be performed to deter-
mine if the relay, as received from the factory, is in
serviceable condition.

Energize the X, Y and motor coils with 50% of the
above ac ratings (or 80% of dc rating) or at lower
ratings by bypassing the coil resistor or resistors.
Energize the Z coil at 80% of pickup. See that X
and Y pick up positively and that proper contact
action is obtained. The correct adjustment of the X
unit is as follows: Set the distance from the front
end of the armature mold to the metal yoke to 1/2
inch. Set the X8 contact gap at 3/64” and the X9
gap at 3/32”. With the above adjustment X9 should
have a minimum of 1/32” contact follow. Y unit
contact action is detailed under “Construction.”

Determine the time required for one drum revolu-
tion. The time in seconds should correspond to the
drum speed dial marking +3.5%. Observe drum cam
action during this interval or by manually rotating the
drum with the push rod depressed.

Routine Maintenance

All contacts should be periodically cleaned with
a fine file. A contact burnisher S#182A836HO1 is
recommended for this purpose. The use of abrasive
material for cleaning contacts is not recommended,
because of the danger of embedding small particles

4

in the face of the soft silver and thus impairing the
contact.

Motor Lubrication

The motor bearing contains a supply of special
lubricant sufficient for from three to five years serv-
ice. This lubricant does not congeal at low témpera-
tures and permits satisfactory operation of the motor
at ambient temperatures of 30%F to -40% F, such as
sometimes may occur in outdoor@instaldations. This
oil is available in 1 oz. bottles’as, S#1723639.

To lubricate the motor, withdraw the drum speed
dial assembly after removingythe clamping screw and
the black screws. Thenjygently work the motor and
gear assembly loosegfrom the rear chassis mounting
plate and lower it under the front chassis mounting
plate. (When usedpthe“Z unit must be removed). Re-
move the gear plate of the motor and gear assembly
and, then, the knurled oil cap. Saturate the wool with
S#1723639 oil, “Reassemble.

RENEWAL PARTS

Repairgwork can be done most satisfactorily at
the faetory. However, interchangeable parts can be
fumished to the customers who are equipped for doing
repair work. When ordering parts, always give the
complete nameplate date.
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INTERNAL SCHEMATIC
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188A184

Rig. 11. !nternal Schematic of the RC Relay, With Z Unit, and #3 Contact Connected to Terminals, in Type FT32 Case.
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Fig.12. Outline and Drilling Plan for the Type RC Relay in the Type FT32 Case.
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INSTALLATION

Westinghouse I.L. 41-661F
OPERATION e MAINTENANCE

INSTRUCTIONS

TYPE RC AUTOMATIC RECLOSING RELAY

CAUTION Before putting 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 prop-
erly, and operate the relay to check the settings and
electrical connections.

APPLICATION

The type RC automatic reclosing relay is used
for automatic reclosure of AC or DC electrically oper-
ated circuit breakers after they have been opened by
overcurrent or other protective relay action. The relay
may be adjusted to provide several reclosures at pre-
determined time intervals, so that in case the breaker
does not remain closed after the first reclosure addis
tional reclosures will be made. The firstfreclosure
usually is an instantaneous reclosure through pre-
closed contacts since system operatingyexperience
has shown that the majority of faults are “of a tem-
porary nature, such as lightning flashgversy, and will
not be re-established after interruption /of )the fault
current. Consequently, service imterruption can be
minimized by the use of an ifistantaneous reclosure.
However, the first reclosure may beydelayed if desired.

In case the circuit breakeftdoes not remain closed
after the first reclosure, the relay‘will make additional
reclosures at suitably graded intérvals. It is common
practice to make two additional reclosures, but the
relay may be adjustedyto®™m@ke any number up to a
total of six reclosuresgif desired. If the breaker does
not remain closedyafter.the final reclosure, the timing
drum stops in the “Tleckout” position, and any further
attempts at recdosure must be made by manual opera-
tion of the “eéontrol” switch. However, if the breaker
remains closed after any automatic reclosure, or, sub-
sequently, after manual reclosure, the relay timing
drum will advance to and stop at the “Start” position,
where the relay is in readiness for another cycle of
aUitematic reclosures following the next tripping of
the'breaker.

For any automatic reclosing application, the de-
rating factors for breaker interrupting ability should

SUPERSEDES I.L. 41-661E

*Denotes change from superseded issue.

be checked when choosing any particular reclosing
cycle. Also, when using instantaneous first reclosure
it is necessary thatiythe“protective relays open their
contacts within“@20 cycles or less after the breaker
is tripped in#érder“that the trip circuit will be de-
energized before reeclosure takes place.

CONSTRUCTION

As, shown in figure 1, the RC relay consists of a
latching) solenoid unit, Y, a synchronous motor driven
timing unit and an instantaneous auxiliary unit, X.
An,additional instantaneous unit, Z, is also provided
when specified.

Timing Unit

The timing unit contains a synchronous motor and
gear train mounted behind the front sub-base. The
gear train drives a drum with cams, which actuate
contacts 1,2,3,4 and 14. Cam 5 actuates the Y unit
latch to reset the Y unit and close the Y13 contact.
Cams #1 and # 2, which operate contacts 1 and 2
respectively, are notched and are not intended to be
adjusted in the field. Cam #3 is a series of flat
springs secured by screws, which can be located at
any point on the periphery of the drum. Cams #4 and
#5 consist of screws which can be set at any point on
the periphery of the drum. Cam #14 is a single micarta
block, located to the rear of the cam #5 position and
held by a #5 cam screw.

The gear train reduction ratio is adjustable. The
drum speed dial contains indices, which are lined up
with an index mark to mesh the proper gears for the
desired drum speed. A clampingscrew is provided at
the edge of this dial. A push rod is located on the
front of the drum to demesh the drum and permit free
manual drum rotation.

The dial on the timing drum has 60 divisions
(second intervals with 60 second drum speed). The
edges of the #3,4 and 5 cam slots have 12 equally
spaced white marks corresponding to 5 second in-
tervals with a 60 second drum speed.

EFFECTIVE FEBRUARY 1972
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Contact Yé
Contact Y13
Contact Y5

Plunger latch arm

Solenoid plunger

Contact Y7

Contacts 1,2,/3,4y(Right to
Left)

Contact 14
Timing Drum
Pgsh Rod

€ams™,2,3,4,5,14 (Right to
Left)

Drom speed dial

Clamping screw

Contact 9

Contact 8

Motor Coil Resistor
X & Y Coil Resistor

Fig. 1. Type RC Relay, Without “Z™ Unit, Without Case.
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Fig. 2. Internal Schematic of the RC Relay, Without Z
Unit, in Type FT32 Case.

Y Solenoid Unit

The Y unit coil is located to the rear ofythé front
sub-base. When energized a plunger is attracted to-
ward the rear of the relay against a spring. AWmicarta
disc on the front end of the plunger actuateshcontacts
Y5, Y6 and Y7. As the disc moves_to the rear it re-
leases the latch arm. When released the, latch arm is
rotated counterclockwise by the tension/of the moving
contact spring of contact Y13 and a small helical
spring. This rotation bloeks the full reset when Y is
de-energized. Thus, the Y'unit has three positions as
shown in Table I. The ¥ unit, 1s reset by the #5 cam
on the timing drum, which rotates the latch arm clock-
wise against the tefsion of the Y13 moving contact
spring.

Fig. 3. Internal Schematic of the RC Relay, With Z Unit,
in Type FT32 Case.

Instantaneous X Unit and Optional Cumulative Lockout

The X unit is a clapper type auxiliary relay sim-
ilar to the type SG with two make contacts, X8 and
X9. The X unit also operates a ratchet mechanism,
when supplied, to count the number of breaker opera-
tions. After a preset number of counts the ratchet will
open the cumulative lockout contact, 9A. The ratchet
teeth are numbered so that remaining operations be-
fore lockout can be visually determined. The relay
case cover must be removed to reset the ratchet.

Instantaneous Z Unit (When used)

The Z unit is a clapper type auxiliary relay
(standard SG) with one make contact, Z10, and make-
break contacts, Z11 and Z12.

Table |
Y UNIT CONTACT POSITIONS

CONTACT POSITION

PLUNGER
POSITION Y5 Y6 Y7 Y13
Reset Closed Open Open Closed
Latched and De-energized
(Intermediate) Open Open Closed Open
Energized Open Closed Closed Open
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OPERATION

Operation of the relay and associated equipment
will be described, using the external schematic in
figure 7, in conjunction with figures 4 and 5, which
show contact positions as a function of the drum posi-
tion. Figure 5 is based on the factory cam adjust-
ment—immediate, 15 and 45 second reclosures, with
one drum revolution in 60 seconds. It is further as-
sumed in figure 5 that the instantaneous trip is locked
out after the first reclosure, and the fault is not
cleared prior to lockout.

Motor Control

Motor energization is controlled by cams 1 and 2.
In the start position the motor is energized through
#1 and 52b contacts when the breaker opens. As the
drum moves away from the start position, #2 contact
closes to energize the motor through the 52a contact
during the time that the breaker is closed. If the
breaker is closed at the lockout position the drum
will continue to rotate until the #2 contact opens at
the start position. If the breaker is open, the drum
will stop in the lockout position, since the #1, 52a
and Y7 contacts are all open at this point.

Contact Y7 keeps the motor energized when the
breaker remains closed after an immediate reclosure
until the #2 contact can close. For this condition,
52b opens before the drum can rotate sufficiently to
close the #2 contact. Contact Y7 has no significance
during subsequent reclosing operations.

Closing Sequencing

The number of reclosures and the time at, which
they occur is determined by the location ©f the, #3 cam
screws, which close the #3 contact.

Instantaneous Trip Lockout

As shown in figures 5 and T,\the trip circuit of
the instantaneous trip units 48%epened by Y13 and
14 contacts from the time of\thé first reclosure until
the drum returns to the start“pésition. During the
initial reclosing, contact /13"is opened and remains
open until the Y unitis omplétely reset at 6 seconds.
The purpose of contactiY 13 is to keep the trip cir-
cuit open until cam contact, 14, can be opened by the
drum rotation. Contact Y13 has no significance during
subsequent reclosing operations.

X-Y Anti-P@mp Circuit

Refefringito figure 7, when the breaker close cir-
cuit is emergized through 52bb, Y5 and #3 contacts,
the T9Xwcoil is also energized. Then, X8 and X9
contaets) seal around the Y5 contact and energize

T79Y coil, respectively. Contact Y5 opens and re~
mains open until the Y unit is completely reset at 6
seconds. As the breaker closes, 52bb contactopens,
de-energizing the X and Y coils. Should the breaker
immediately trip again, contacts Y5 and X8 will be
open to prevent premature energization of the breaker
close circuit.

Complete Operating Sequence

Fault-Trip — Immediate RecloSure

Refer to figure 7. With the fiming drum in the
“Start” position, a #3 cam_ spring/ will be holding
contact #3 closed. The breaker switch contacts 52b
and 52bb close, energizing the motor 79M through
contact #1, and the drum, begins to rotate. At the
same time the coil ofithe contactor unit, 79X, is en-
ergized through drim comntact #3, contact Y5, and
integrating lockeut/contact 9A, when used. When
the breaker lateh cheeking switch, 52LC, closes, the
breaker control relay 52X is immediately energized
through “the™preclosed contacts Y5 and 3. This in
tum energizes the closing coil of the breaker, 52C.
Simultaneously, contactor unit, 79X, seals in through
its contact X8, while its other contact, X9, energizes
thé ceil of solenoid unit 79Y to open contacts Y5 and
Y13/ and close contacts Y6 and Y7. As the circuit
break€r closes, the breaker auxiliary switches 52b
and 52bb open, and 52a closes. Opening 52bb de-
energizes 79X and 79Y. The latter then resets against
its latch to open contact Y6 and remains in this posi-
tion, thus leaving contacts Y5 and Y13 open and
contact Y7 closed until the latch is released. Before
the latch is released, the drum-operated contact, 14,
will be opened and will remain open until the drum
returns to the “Start” position.

Preparing for Second Reclosure

The drum continues to rotate, since the motor is
energized through Y7. When the breaker trips the
second time, no immediate operation occurs. At about
one second, #2 cam contact closes to set up the motor
circuit when the breaker is subsequently reclosed. At
about the three second drumposition contact#3 opens.
At about 6 seconds, the Y unit latch is released by
the #5 cam, resetting the Y unit. The relay is now
ready for another reclosure as soon as contact #3 is
closed by the #3 cam spring. The drum will continue
to rotate, since the motor is energized through 52b
and #1 contacts.

Second and Third Reclosures

At 15 and 45 seconds the #3 contact closes to
reclose the breaker. After each reclose, the Y unit
is unlatched by the action of cam #5.
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Fig. 4. Cam and Y Unit Contact Positions.
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Lockout

When the drum reaches the lockout position, the
motor is de-energized, since cam contact #l1 opens
(assuming the breaker is open). The breaker must
then be closed by the control switch. If the breaker
then remains closed the drum will rotate to the “Start”
position, where the motor is de-energized by the #2
cam contact.

Optional Arrangements

Alternate operating arrangements are described
below.

Reclosing Through Contact Y6

As shown in figures 6, 7 and 8 the close circuit
can be energized through contact Y6, where an in-
dependent contact is required or where a reclosing
delay is desired. Y6 closes approximately 6 cycles
after 79X is energized.

Lockout Alarm

A #4 cam screw can be set to close the #4 con-
tact in the lockout position. By jumpering terminals
4 and 6 and connecting terminal 7 to an alarm cir=
cuit, an alarm will be sounded when the Mreaker
locks out.

Additional Instantaneous Tripping

Contact #4 can be set to reestablishftheyinstan-
taneous trip circuit after the last reclosurefand prior
to lockout, if the instantaneous trip gickup¥is about
equal to the time-overcurrent unitypickup. Inl this case
reestablishment of the instantaneeus*trip insures
breaker lockout if the fault current 18 near pickup
value. The instantaneous trip circuit can alternately
be reestablished each timemthe®¥» unit is reset by
short circuiting the #14 contact with a jumper.

Selective One-Shot*Instantaneous Reclosing

By eliminating, thex#3 cam in the start position
and by using germinals 16 and 17 with an external
device, selective)” instantaneous reclosing can be
obtained. When{ the sontact of the external device
closes, reclosingywill occur in the same manner as
if #3 contact closed. Further reclosing by this means
can be prevented by using either the Y13 and 14
contaet circuit or by using the #4 contact circuit.
In the latter case, the #4 cam is set for contact clo-
surein the start position.

Relays with Z Unit

As shown in figure 8 the Z unit is energized by
a) 52b contact. Z unit contacts perform the same

functions as 52a and 52b contacts. The use of this
unit reduces the number of control wires requireds

Motor Operation from DC

An external inverter is available for operation of
the motor from either 125 or 250 volts, dc. The DC
terminals of the inverter are connected in place of
terminals 8 and 9 in figure 7. Terminals 8 and 9 are
then connected to the ACyterminals of the inverter.
This arrangement permitssthe“use of an intermittently
rated inverter, since the DCterminals are not continu-
ously energized.

CHARACTERISTICS

The standard rating for the relay is:

Motord . s%. "« . . ... 120/240 V., 60 cycles

Xyand“Y/Units . ... .. 120/240 V., 60 cycles
or 48/125 V. D. C.

Z Unit (when used) . .. 125 V. D. C.

DrumiSpeeds . ...... 60-90-180-360
Sec./Rev.

Where the motor is to be operated at 240 volts a
resistor in the bottom right side is connected in
series with the motor coil. Relays are available for
operation on 50 cycles. X & Y units can be supplied
for a minimum rating of 24 volts dc, or with a 250
volt rating.

Burden Data

The maximum burdens for the various units of the
standard RC relay when energized from a 120 V. 60
cycle supply are listed below:

Contactor Unit (Device 79X)
Open position ...........
Closed position .. ........

Solenoid Unit (Device 79Y)
Open position ........... 151 v. a.
Closed position . .........

Synch, Motor (Device 79M) 8.5 v. a.
Auxiliary Unit (Device 79Z)
When used
Closed position . ... 10.5v. a. at 120 V

60 Cycle
3.5 watts at

125 V. D. C.

The burdens of the X and Y units occur only
momentarily during the reclosing cycle but the motor
is energized throughout the reclosing cycle. The X

* and Y units can be energized for a 1 minute period

and the motor for a 15 minute period without injury.
The Z unit can be energized continuously.
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SETTINGS

No settings are necessary unless factory settings
do not meet the application requirements. The factory
settings are for three reclosures —immediate, 15 and
45 seconds, with a drum revolution in 60 seconds.
Contact #4 is set to close in the lockout position.
Contact #14 is set to close in the start position for
instantaneous trip lockout after the first reclosure.
The standard relay is shipped with the X and Y coil
and motor coil resistors connected. With these con-
nections the X and Y coils may be used at 125 volts
dc or 240 volts ac; the motor, at 240 volts ac.

Coil Resistor Reconnection

If the X and Y coils of the standard relay are to
be used on 48 volts dc or 120 volts ac, the X and Y
coil resistor must be bypassed. If the motor is to be
energized at 120 volts ac, the motor coil resistor
must be bypassed.

Drum Speed

To change the drum speed, loosen the clamping
screw at the edge of the drum speed dial, depress the
push rod on the drum, and rotate the motor and gear
assembly to the desired speed position, by pushing
on one or more of the posts between the moter,and
gear mounting plates. Then tighten the glamping
screw. Select the fastest drum speed whiehgwill
accomodate the desired reclose timing.

Reclose Sequence

The #3 cam springs (which initiate_reclosing) can
be set at any point from the start/position, to the
50th scale division, by loosening “the /cam spring
screw and sliding the cam to the “desired position.
The cams may not be spaeged eloser than 10 scale
divisions. If a closer spacingyis wsed there is not
sufficient time to open the #34contact and then un-
latch the Y unit. Thus, the maximum number of re-
closures is six at thef0,710, 20, 30, 40 and 50 scale
division points.@.A ‘cam spring may not be placed
past the 50thscalenpdivision. Otherwise insufficient
time is avaidablegto allow the Y unit to unlatch and
#5 cam screw, to travel clear of the latch before the
lockout positiony A thin headed screw is located in
the #3 groove near the start position. This screw
acts as a stop to prevent a #3 cam spring setting
which, would close the #3 contact with the drum in the
in the“lockout position.

After)ythe #3 cam springs have been set, the #5
camyScrews must be located to unlatch the Y unit
after each #3 contact closure. The #5 screws should
nét rotate the Y unit latch arm until the #3 contact
has opened. In addition, the #5 cam screws must

be clear of the Y unit latch arm before the next #3
contact closure.

Hardware is shipped with each relay tojprovide
additional cams than those used with factoryfsettings.

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent inladocation free from dirt,
moisture, excessive vibration,sand heat. Mount the
relay vertically by meafishof the four mounting holes
on the flange for semi-flushf mounting or by means of
the rear mounting stud orystuds for projection mount-
ing. Either a mountingstud or-the mounting screws
may be utilized, forygmunding the relay. The elec-
trical connections“may be made directly to the termi-
nals by means“ef screws for steel panel mounting or
to the términal studs furnished with the relay for
thickypanel mounting. The terminal studs may be
easily, removed or inserted by locking two nuts on
the studyand then tuming the proper nut with a wrench.

For®detailed FT case information refer to I.L.
41-0768

Caution

If the circuit breaker does not have a latch check
switch, reclosing should be delayed by use of the Y6
contact either to directly energize the close circuit,
or to energize an external auxiliary relay. Using the
Y6 contact will delay reclosing about 2 cycles after
52bb contact closes with X & Y energized by ac
voltage; 4 cycles, with X & Y energized by dc voltage.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct opera-
tion of this relay have been made at the factory. Re-
adjustment after receipt by the customer will be nec-
essary only as required by the reclosing cycle require-
ments and the supply voltages of a particular appli-
tion as described under “Settings.” In reassembling
the relay after repairs, or in checking the adjustments
at regular maintenance periods, the instructions be-
low should be followed.

Acceptance Check

The factory settings of the standard relay are:
Coil Resistors in series with X and Y,

and motor
Xand Yrating. ... . 125 volts dc/240
volts ac
Motor rating. ... .. 240 volts 60 cycles
Motor speed. . ... . 1 revolution in

60 seconds

Contact Settings. .. . See figure 5

11
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The following checks may be performed to deter-
mine if the relay, as received from the factory, is in
serviceable condition.

Energize the X, Y and motor coils with 50% of the
above ac ratings (or 80% of dc rating) or at lower
ratings by bypassing the coil resistor or resistors.
Energize the Z coil at 80% of pickup. See that X
and Y pick up positively and that proper contact
action is obtained. The correct adjustment of the X
unit is as follows: Set the distance from the front
end of the armature mold to the metal yoke to 1/2
inch. Set the X8 contact gap at 3/64” and the X9
gap at 3/32"7. With the above adjustment X9 should
have a minimum of 1/32” contact follow. Y unit
contact action is detailed under *Construction.”

Determine the time required for one drum revolu-
tion. The time in seconds should correspond to the
drum speed dial marking +3.5%. Observe drum cam
action during this interval or by manually rotating the
drum with the push rod depressed.

Routine Maintenance

All contacts should be periodically cleaned with
a fine file. A contact burnisher S#182A836HO1 is
recommended for this purpose. The use of abrasive
material for cleaning contacts is not recommendedy
because of the danger of embedding small particles

12

in the face of the soft silver and thus impairing the
contact.

Motor Lubrication

The motor bearing contains a supply of special
lubricant sufficient for from three to five years serv-
ice. This lubricant does not congeal at low te€mpera-
tures and permits satisfactory operation_of the motor
at ambient temperatures of 30%F tog#40% F, such as
sometimes may occur in outdoor “installations. This
oil is available in 1 oz. bottles as)S#1723639.

To lubricate the motor;, withdraw the drum speed
dial assembly after removing“the clamping screw and
the black screws. Then,%gently work the motor and
gear assembly looselfrom the rear chassis mounting
plate and lower it under the front chassis mounting
plate. (When usgd,the Z unit must be removed). Re-
move the gear plate of the motor and gear assembly
and, then, theyknurled oil cap. Saturate the wool with
S#1723639 oily, Reassemble.

RENEWAL PARTS

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

Westinghouse 1.L. 41-661E
OPERATION e MAINTENANCE

INSTRUCTIONS

TYPE RC AUTOMATIC RECLOSING RELAY

CAUTION Before putting 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 prop-
erly, and operate the relay to check the settings and
electrical connections.

APPLICATION

The type RC automatic reclosing relay is used
for automatic reclosure of AC or DC electrically oper-
ated circuit breakers after they have been opened by
overcurrent or other pmtective relay action. The relay
may be adjusted to provide several reclosures at pre-
determined time intervals, so that in case the breaker
does not remain closed after the first reclosure addi~
tional reclosures will be made. The firstfreclosure
usually is an instantaneous reclosure through pre-
closed contacts since system operatingyexperience
has shown that the majority of faults are “6f, a “tem-
porary nature, such as lightning flashoversp.and will
not be re-established after interruptionf of/the fault
current. Consequently, service ifterruption can be
minimized by the use of an instantane@us reclosure.
However, the first reclosure mag beydelayed if desired.

In case the circuit breakeridoes not remain closed
after the first reclosure, the‘gelay“will make additional
reclosures at suitably graded intervals. It is common
practice to make two additional reclosures, but the
relay may he adjust@dpto“make any number up to a
total of six reclosuresfifidesired. If the breaker does
not remain clesedpaftemthe final reclosure, the timing
drum stopsdn the: “Beckout” position, and any further
attempts a, re¢losure must be made by manual opera-
tion of the “epntzdl switch. However, if the breaker
remains closed after any automatic reclosure, or, sub-
sequently, after manual reclosure, the relay timing
drum will afvance to and stop at the “Start” position,
wherg the relay is in readiness for another cycle of
autemdtic reclosures following the next tripping of
the hreaker.

For any automatic reclosing application, the de-
rating factors for breaker interrupting ability should

SUPERSEDES I.L. 41-661D

*Denotes change from superseded issue.

be checked when choosing any particular reclosing
cycle. Also, when_using instantaneous first reclosure
it is necessary thatythe“protective relays open their
contacts withif§0 cycles or less after the breaker
is tripped ipférder“that the trip circuit will be de-
energized before reclosure takes place.

CONSTRUCTION

As shown in figure 1, the RC relay consists of a
latching solenoid unit, Y, a synchronous motor driven
timing unit and an instantaneous auxiliary unit, X.
Angdadditional instantaneous unit, Z, is also provided
when specified.

Timing Unit

The timing unit contains a synchronous motor and
gear train mounted behind the front sub-base. The
gear train drives a drum with cams, which actuate
contacts 1,2,3,4 and 14. Cam 5 actuates the Y unit
latch to reset the Y unit and close the Y13 contact.
Cams #1 and #2, which operate contacts 1 and 2
respectively, are notched and are not intended to be
adjusted in the field. Cam #3 is a series of flat
springs secured by screws, which can be located at
any point on the periphery of the drum. Cams #4 and
#5 consist of screws which can be set at any point on
the periphery of the drum. Cam #14 is a single micarta
block, located to the rear of the cam #5 position and
held by a #5 cam screw.

The gear train reduction ratio is adjustable. The
drum speed dial contains indices, which are lined up
with an index mark to mesh the proper gears for the
desired drum speed. A clampingscrew is provided at
the edge of this dial. A push rod is located on the
front of the drum to demesh the drum and permit free
manual drum rotation.

The dial on the timing drum has 60 divisions
(second intervals with 60 second drum speed). The
edges of the #3,4 and 5 cam slots have 12 equally
spaced white marks corresponding to 5 second in-
tervals with a 60 second drum speed.

EFFECTIVE MAY 1967



TYPE RC AUTOMATIC RECLOSING RELAY

Contact Y6

Contact Y13

Contact Y5 Y

Plunger latch arm SOLENOID

: UNIT

Solenoid plunger

Contact Y7
Contacts 1,2,3,4 (Right to

Left)
Contact 14
Timing Drum
Push,Rod
TIMING
UNIT
Cams 1,2,3,4,5,14 (Right to
Left)
Drum speed dial
Clamping screw
Contact 9
X
UNIT

Contact 8

Z UNIT MOUNTING LOCATION

Motor Coil Resistor
X & Y Coil Resistor

Fig. 1. Type RC Relay, Without *Z* Unit, Without Case.
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0LENOID UmIT
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BECTED FOR 240 v.A.C.
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_|- RESISTOR-TO BE Cow-

NECTED FOR /40 ¥.A.C.
AND BY-PASSEC FOR
120 v.4.C.

CORTACTS

OBUN OPEMTED -
12,3814

1T - 8.9.0

= 1-TIMING WOTOR
Y UMT - 56,703 e

TEST Switc

j— TERMINAL

FRONT VIEW

182A757

- LENDID T

uPPER 3 UNIT | I

CUMULATIVE LOCKOUT _]
(oPTIONAL) ~

RESIITOR-TO BE
CONMECTED FOR 240
Y.A.C. OR s vou.C.,
onLr

NESISTOR-TO BE

CONRECTED FOR 2%0
conracts

DRUM OPERATED -

143,808

X UMIT - 89,94

Y ONLT - 5 6, 2014

ZunT - 10.11.04

L

(— TIMING woTOR

LOWEA(SE NIT
$— TEST SMiTCH

f— TERMINAL

FRONT VIEW

182A758

Fig. 2. Internal Schematic af the RC Relay, Without Z
Unit, in Type FT32 Case.

The Y unit coil is located to the rear ofitheffront
sub-base. When energized a plunger is attracted to-
ward the rear of the relay against a spring,, A'micarta
disc on the front end of the plunger actuates eontacts
Y5, Y6 and Y7. As the disc moves to the rear it re-
leases the latch arm. When released theglatch arm is
rotated counterclockwise by the tensien of the moving
contact spring of contact Y13*and,a small helical
spring. This rotation blocks,the,full reset when Y is
de-energized. Thus, the Y 4nit has’three positionsas
shown in Table I. The ¥ unit, is‘'reset by the #5 cam
on the timing drum, whichyrotates the latch arm clock-
wise against the tenSion of the Y13 moving contact
spring.

Fig.,3. Internal Schematic of the RC Relay, With Z Unit,
in Type FT32 Case.

Instantaneous X Unit and Optional Cumulative Lockout

The X unit is a clapper type auxiliary relay sim-
ilar to the type SG with two make contacts, X8 and
X9. The X unit also operates a ratchet mechanism,
when supplied, to count the number of breaker opera-
tions. After a preset number of counts the ratchet will
open the cumulative lockout contact, 9A. The ratchet
teeth are numbered so that remaining operations be-
fore lockout can be visually determined. The relay
case cover must be removed to reset the ratchet.

Instantaneous Z Unit (When used)

The Z unit is a clapper type auxiliary relay
(standard SG) with one make contact, Z10, and make-
break contacts, Z11 and Z12.

Table |
Y UNIT CONTACT POSITIONS

CONTACT POSITION

PLUNGER
POSITION Y5 Y6 Y7 Y13
Reset Closed Open Open Closed
Latched and De-energized
(Intermediate) Open Open Closed Open
Energized Open Closed Closed Open
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OPERATION

Operation of the relay and associated equipment
will be described, using the external schematic in
figure 7, in conjunction with figures 4 and 5, which
show contact positions as a function of the drum posi-
tion. Figure 5 is based on the factory cam adjust-
ment —immediate, 15 and 45 second reclosures, with
one drum revolution in 60 seconds. It is further as-
sumed in figure 5 that the instantaneous trip is locked
out after the first reclosure, and the fault is not
cleared prior to lockout.

Motor Control

Motor energization is controlled by cams 1 and 2.
In the start position the motor is energized through
#1 and 52b contacts when the breaker opens. As the
drum moves away from the start position, #2 contact
closes to energize the motor through the 52a contact
during the time that the breaker is closed. If the
breaker is closed at the lockout position the drum
will continue to rotate until the #2 contact opens at
the start position. If the breaker is open, the drum
will stop in the lockout position, since the #1, 52a
and Y7 contacts are all open at this point.

Contact Y7 keeps the motor energized when the
breaker remains closed after an immediate reclosure
until the #2 contact can close. For this condition,
52b opens before the drum can rotate sufficiently te
close the #2 contact. Contact Y7 has no significance
during subsequent reclosing operations.

Closing Sequencing

The number of reclosures and the time at, which
they occur is determined by the location of.the, #3"¢am
screws, which close the #3 contact.

Instantaneous Trip Lockout

As shown in figures 5 and 7, (the tfip circuit of
the instantaneous trip units is_openedé'by Y13 and
14 contacts from the time of the first reclosure until
the drum returns to the “Start“position. During the
initial reclosing, conta¢t Y13“is opened and remains
open until the Y unit is completely reset at 6 seconds.
The purpose of contactiY 13 4s to keep the trip cir-
cuit open until cam contact,{'14, can be opened by the
drum rotation. Contact Y13 has no significance during
subsequent reclosing operations.

X-Y Anti-Pump Qircuit

Referring ‘to figure 7, when the breaker close cir-
cuit is energized through 52bb, Y5 and #3 contacts,
the 79X, coil is also energized. Then, X8 and X9
contactsy seal around the Y5 contact and energize

79Y coil, respectively. Contact Y5 opens and re-
mains open until the Y unit is completely reset at 6
seconds. As the breaker closes, 52bb contact opensy
de-energizing the X and Y coils. Should the breaker
immediately trip again, contacts Y5 and X8 will “be
open to prevent premature energization of the breaker
close circuit.

Complete Operating Sequence

Fault-Trip — Immediate Reclosure

Refer to figure 7. With the#timingypdrum in the
“Start” position, a #3 cam spring Wwill be holding
contact #3 closed. The breaker switch contacts 52b
and 52bb close, energizing the wmotor 79M through
contact #1, and the drum, begins to rotate. At the
same time the coil of the contactor unit, 79X, is en-
ergized through drum ceomntact #3, contact Y5, and
integrating lockout contact 9A, when used. When
the breaker lateh checking switch, 52L.C, closes, the
breaker controljrelay 52X is immediately energized
through thegpreclosed contacts Y5 and 3. This in
tum energizes the’closing coil of the breaker, 52C.
Simultaneously,f%eontactor unit, 79X, seals in through
its contact X8; while its other contact, X9, energizes
the coil ‘of,solenoid unit 79Y to open contacts Y5 and
Y13 andyclose contacts Y6 and Y7. As the circuit
breaker /closes, the breaker auxiliary switches 52b
and 52bb open, and 52a closes. Opening 52bb de-
energizes 79X and 79Y. The latter then resets against
its latch to open contact Y6 and remains in this posi-
tion, thus leaving contacts Y5 and Y13 open and
contact Y7 closed until the latch is released. Before
the latch is released, the drum-operated contact, 14,
will be opened and will remain open until the drum
returns to the “Start” position.

Preparing for Second Reclosure

The drum continues to rotate, since the motor is
energized through Y7. When the breaker trips the
second time, no immediate operation occurs. At about
one second, #2 cam contact closes to set up the motor
circuit when the breaker is subsequently reclosed. At
about the three second drum position contact #3 opens.
At about 6 seconds, the Y unit latch is released by
the #5 cam, resetting the Y unit. The relay is now
ready for another reclosure as soon as contact #3 is
closed by the #3 cam spring. The drum will continue
to rotate, since the motor is energized through 52b
and #1 contacts.

Second and Third Reclosures

At 15 and 45 seconds the #3 contact closes to
reclose the breaker. After each reclose, the Y unit
is unlatched by the action of cam #5.
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(C) Preparing for Second Reclosure (D) Lockout Position

Fig. 4. Cam and Y Unit Contact Positions.
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Lockout

When the drum reaches the lockout position, the
motor is de-energized, since cam contact #l1 opens
(assuming the breaker is open). The breaker must
then be closed by the control switch. If the breaker
then remains closed the drum will rotate to the “Start”
position, where the motor is de-energized by the #2
cam contact.

Optional Arrangements

Alternate operating arrangements are described
below.

Reclosing Through Contact Y6

As shown in figures 6, 7 and 8 the close circuit
can be energized through contact Y6, where an in-
dependent contact is required or where a reclosing
delay is desired. Y6 closes approximately 6 cycles
after 79X is energized.

Lockout Alarm

A #4 cam screw can be set to close the #4 con-
tact in the lockout position. By jumpering terminals
4 and 6 and connecting terminal 7 to an alarm cir-
cuit, an alarm will be sounded when the dbreaker
locks out.

Additional Instantaneous Tripping

Contact #4 can be set to reestablish thejinstan-
taneous trip circuit after the last reclosure and prior
to lockout, if the instantaneous trip{pickupis about
equal to the time-overcurrent unit’ pickup. In this case
reestablishment of the instantaneous trip insures
breaker lockout if the fault current is near pickup
value. The instantaneous tripdeircuit can alternately
be reestablished each time“the“¥ unit is reset by
short circuiting the #14 contact with a jumper.

Selective One-Shot Instantaneous Reclosing

By eliminatingythe #34cam in the start position
and by usingdterminals 16 and 17 with an external
device, selectivé, instantaneous reclosing can be
obtained. When, thef contact of the external device
closes, reclosing“will occur in the same manner as
if #3 contact closed. Further reclosing by this means
can be prevented by using either the Y13 and 14
contact, circuit or by using the #4 contact circuit.
In theylatter case, the #4 cam is set for contact clo-
sure in the start position.

Relays with Z Unit

As shown in figure 8 the Z unit is energized by
a 52b contact. Z unit contacts perform the same

functions as 52a and 52b contacts. The use of/this
unit reduces the number of control wiresgrequired.

Motor Operation from DC

An external inverter is available for operation of
the motor from either 125 or 250 volts dc. The DC
terminals of the inverter aregeonnected in place of
terminals 8 and 9 in figure . Terminals 8 and 9 are
then connected to the ACyterminals of the inverter.
This arrangement permitsythe“use of an intermittently
rated inverter, since the DC'terminals are not continu-
ously energized.

CHARACTERISTICS
The standard rating for the relay is:
Motorl. ..o « v v o .. 120/240 V., 60 cycles
Xyand Y Units . . .... 120/240 V., 60 cycles

or 48/125 V. D. C.
Z, Unit (when used) . .. 125 V. D. C.
Drum‘Speeds .. ..... 60-90-180-360

Sec./Rev.

Where the motor is to be operated at 240 volts a
resistor in the bottom right side is connected in
series with the motor coil. Relays are available for
operation on 50 cycles. X & Y units can be supplied
for a minimum rating of 24 volts dc, or with a 250
volt rating.

Burden Data

The maximum burdens for the various units of the
standard RC relay when energized from a 120 V. 60
cycle supply are listed below:

Contactor Unit (Device 79X)

Open position .. ......... 49 v. a

Closed position . ......... 33 v. a
Solenoid Unit (Device 79Y)

Open position .. ...... ... 151 v.a

Closed position .. ........ 84 v. a

Synch, Motor (Device 79M) 8.5 v. a.
Auxiliary Unit (Device 792)
When used
Closed position . ... 10.5 v. a. at 120V

60 Cycle

3.5 watts at

125 V. D. C.

The burdens of the X and Y units occur only
momentarily during the reclosing cycle but the motor
is energized throughout the reclosing cycle. The X
and Y units can be ewnergized for a 5 minute period
and the moter for a 15 minute period without injury.
The Z unit can be energized continuously.
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SETTINGS

No settings are necessary unless factory settings
do not meet the application requirements. The factory
settings are for three reclosures —immediate, 15 and
45 seconds, with a drum revolution in 60 seconds.
Contact #4 is set to close in the lockout position.
Contact #14 is set to close in the start position for
instantaneous trip lockout after the first reclosure.
The standard relay is shipped with the X and Y coil
and motor coil resistors connected. With these con-
nections the X and Y coils may be used at 125 volts
dc or 240 volts ac; the motor, at 240 volts ac.

Coil Resistor Reconnection

If the X and Y coils of the standard relay are to
be used on 48 volts dc or 120 volts ac, the X and Y
coil resistor must be bypassed. If the motor is to be
energized at 120 volts ac, the motor coil resistor
must be bypassed.

DrumSpeed

To change the drum speed, loosen the clamping
screw at the edge of the drum speed dial, depress the
push rod on the drum, and rotate the motor and gear
assembly to the desired speed position, by pushifig
on one or more of the posts between the moter and
gear mounting plates. Then tighten thedclamping
screw. Select the fastest drum speed which” will
accomodate the desired reclose timing.

Reclose Sequence

The #3 cam springs (which initiate reclaosing) can
be set at any point from the start position, to the
50th scale division, by looseningihthe cam spring
screw and sliding the cam tofthefdesired position.
The cams may not be spacedeloser than 10 scale
divisions. If a closer spat¢img isVused there is not
sufficient time to openfthe #3 contact and then un-
latch the Y unit. Thus;jthe /maximum number of re-
closures is six at the 0, 10, 20, 30, 40 and 50 scale
division pointsy, A\¢am, spring may not be placed
past the 50thrscale, division. Otherwise insufficient
time is avdilablé to ‘allow the Y unit to unlatch and
#5 cam screwfto travel clear of the latch before the
lockout position.£A thin headed screw is located in
the #3 groove near the start position. This screw
acts as a stop to prevent a #3 cam spring setting
whigh would close the #3 contact with the drum in the
in the,lockout position.

After the #3 cam springs have been set, the #5
¢am )screws must be located to unlatch the Y unit
after each #3 contact closure. The #5 screws should
not rotate the Y unit latch arm until the #3 contact
has opened. In addition, the #5 cam screws must

L4V 661E

be clear of the Y unit latch arm before {the next 3
contact closure.

Hardware is shipped with each relay to provide
additional cams than those used with factory settings.

INSTALLATION

The relays should begmounted on switchboard
panels or their equivalent in @ location free from dirt,
moisture, excessive vibratiomgfand heat. Mount the
relay vertically by means ofyjthe four mounting holes
on the flange for semi-flusi" mounting or by means of
the rear mounting“stud“esfstuds for projection mount-
ing. Either a mounting stud or the mounting screws
may be utilized forggrounding the relay. The elec-
trical connectionsymay be made directly to the termi-
nals by means,of screws for steel panel mounting or
to the fterminal studs furmished with the relay for
thiék parel /mounting. The terminal studs may be
easily‘dremoved or inserted by locking two nuts on
the stud and then tuming the proper nut with a wrench.

For? detailed FT case information refer to I.L.
41-0%6.

Caution

If the circuit breaker does not have a latch check
switch, reclosing should be delayed by use of the Y6
contact either to directly energize the close circuit,
or to energize an external auxiliary relay. Using the
Y6 contact will delay reclosing about 2 cycles after
52bb contact closes with X & Y energized by ac
voltage; 4 cycles, with X & Y energized by dc voltage.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct opera-
tion of this relay have been made at the factory. Re-
adjustment after receipt by the customer will be nec-
essary only as required by the reclosing cycle require-
ments and the supply voltages of a particular appli-
tion as described under “Settings.” In reassembling
the relay after repairs, or in checking the adjustments
at regular maintenance periods, the instructions be-
low should be followed.

Acceptance Check

The factory settings of the standard relay are:
Coil Resistors in series with X and Y,

and motor
XandYrating. . ... 125 volts dc/240
volts ac
Motor rating. . . ... 240 volts 60cycles
Motor speed. .. ... 1 revolution in

60 seconds

Contact Settings. .. . See figure 5
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The following checks may be performed to deter-
mine if the relay, as received from the factory, is in
serviceable condition.

Energize the X, Y and motor coils with 50% of the
above ac ratings (or 80% of dc rating) or at lower
ratings by bypassing the coil resistor or resistors.
Energize the Z coil at 80% of pickup. See that X
and Y pick up positively and that proper contact
action is obtained. The correct adjustment of the X
unit is as follows: Set the distance from the front
end of the armature mold to the metal yoke to 1/2
inch. Set the X8 contact gap at 3/64” and the X9
gap at 3/32”. With the above adjustment X9 should
have a minimum of 1/32” contact follow. Y unit
contact action is detailed under “Construction.”

Determine the time required for one drum revolu-
tion. The time in seconds should correspond to the
drum speed dial marking +3.5%. Observe drum cam
action during this interval or by manually rotating the
drum with the push rod depressed.

Routine Maintenance

All contacts should be periodically cleaned with
a fine file. A contact burnisher S#182A836HO1 is
recommended for this purpose. The use of abrasive
material for cleaning contacts is not recommended,
because of the danger of embedding small particles

12

in the face of the soft silver and thus impairing the
contact.

Motor Lubrication

The motor bearing contains a supply of special
lubricant sufficient for from three to five years serv-
ice. This lubricant does not congeal at low tempera-
tures and permits satisfactory operatiomyof the motor
at ambient temperatures of 30° F,to f402FF} such as
sometimes may occur in outdoor installations. This
oil is available in 1 oz. bottles asnS#1723639.

To lubricate the motor, withdraw/the drum speed
dial assembly after removing the clamping screw and
the black screws. Then, ‘gently) work the motor and
gear assembly loose fromythe®fear chassis mounting
plate and lower it under thedfront chassis mounting
plate. (When used, the Z%nit must be removed). Re-
move the gear plate ©fthe motor and gear assembly
and, then, thé knurled oil cap. Saturate the wool with
S#1723639 oil. Y\Reassemble.

RENEWAL PARTS

Repair “werk can be done most satisfactorily at
the factory. However, interchangeable parts can be
fumished to the customers who are equipped for doing
repair work. When ordering parts, always give the
complete nameplate date.
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Fig. 9. Outline and Drilling Plan for the Type RC Relay in the Type FT32 Case.
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INSTALLATION

Westinghouse I.L. 41-661€
OPERATION e MAINTENANCE

INSTRUCTIONS

TYPE RC AUTOMATIC RECLOSING RELAY

CAUTION Before putting 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 prop-
erly, and operate the relay to check the settings and
electrical connections.

APPLICATION

The type RC automatic reclosing relay is used
for automatic reclosure of AC or DC electrically oper-
ated circuit breakers after they have been opened by
overcurrent or other protective relay action. The relay
may be adjusted to provide several reclosures at pre+
determined time intervals, so that in case the breaker
does not remain closed after the first reclosure addi=
tional reclosures will be made. The first_reclosure
usually is an instantaneous reclosure through pre=
closed contacts since system operatingfexperience
has shown that the majority of faults “are ofja tem-
porary nature, such as lightning flashoversjpand will
not be re-established after interruption/ af, the fault
current. Consequently, service interraption can be
minimized by the use of an instantaneous reclosure.
However, the first reclosure may beydelayed if desired.

In case the circuit breakef®does not remain closed
after the first reclosure, the relay will make additional
reclosures at suitably graded intervals. It is common
practice to make-two @additional reclosures, but the
relay may be adjustedi\to make any number up to a
total of six reclosuresyif desired. If the breaker does
not remain clesed 'after the final reclosure, the timing
drum stops in the “Iiéekout” position, and any further
attempts dt reclosure must be made by manual opera-
tion of the ontrol switch. However, if the breaker
remains closed affer any automatic reclosure, or, sub-
sequently, after manual reclosure, the relay timing
drum will advance to and stop at the “Start” position,
where the ‘relay is in readiness for another cycle of
automatic reclosures following the next tripping of
thebreaker.

For any automatic reclosing application, the de-
rating factors for breaker interrurting ability should

SUPERSEDES I.L. 41-661B

*Denotes change from superseded issue.

be checked when choosing any particular reclosing
cycle. Also, when dsingjinstantaneous first reclosure
it is necessary that the /protective relays open their
contacts within 10%cycles or less after the breaker
is tripped in ‘order that the trip circuit will be de-
energized béfore reclosure takes place.

CONSTRUCTION

As, shown in figure 1, the RC relay consists of a
latching“solenoid unit, Y, a synchronous motor driven
timing’ unit and an instantaneous auxiliary unit, X.
Anjadditional instantaneous unit, Z, is also provided
when specified.

Timing Unit

-The timing unit contains a synchronous motor and
gear train mounted behind the front sub-base. The
gear train drives a drum with cams, which actuate
contacts 1, 2,3,4 and 14. Cam 5 actuates the Y unit
latch to reset the Y unit and close the Y13 contact.
Cams #1 and #2, which operate contacts 1 and 2
respectively, are notched and are not intended to be
adjusted in the field. Cam #3 is a series of flat
springs secured by screws, which can be located at

‘any point on the periphery of the drum. Cams #4 and

#5 consist of screws which can be set at any point on
the periphery of the drum. Cam #14 is a single micarta
block, located to the rear of the cam #5 position and
held by a #5 cam screw.

The gear train reduction ratio is adjustable. The
drum speed dial contains indices, which are lined up
with an index mark to mesh the proper gears for the
desired drum speed. A clamping screw is provided at
the edge of this dial. A push rod is located on the
front of the drum to demesh the drum and permit free
manual drum rotation.

The dial on the timing drum has 60 divisions
(second intervals with 60 second drum speed). The
edges of the #3,4 and 5 cam slots have 12 equally
spaced white marks corresponding to 5 second in-
tervals with a 60 second drum speed.

EFFECTIVE FEBRUARY 1959
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Contact Y
Contact Y13
Contact Y5

Plunger latch arm

Solenoid plunger
Contact Y7

Contacts 1,2,3,4 (Rightdto
Left)
Contact 14

Timing Debm

Push Rod

Canmisyl,2,3,4,5,14 (Right to
Left)

Drum'speed dial

Clamping screw

Contact 9

Contact 8

Motor Coil Resistor
X & Y Coil Resistor

Fig. 1. Type RC Relay, Without *Z” Unit, Without Case.
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S0LENOID UNIT
saumt |

CUMAATIVE LOCKOUT ~J
(OPTIONAL)

RESISTOR-TO BE COM- |
WNFCTED FOR240 VY.A.C.
OR 125 ¥.0.C., ONLY

- RESISTOR-TO BE COM-
NECTED FOR 240 Y.A.(
AND BY-PASSED FOR
120 Y.A.C.

COMTACTS
DRUM OPERATED -
1,2,3,4,1%
X UMIT - 8,9,94
Y UNIT - 5,6,7,13

[ TIMING MOTOR

FRONT VIEW

182AT57

SOLENOID uMIT
UPPER SG UNMIT __|

CUMULATIVE LOCKOUT
OPTIONAL)

RESISTOR-TO BE
COMNECTED FOR 240
Y.A.C. OR 126 V.0.C.,
OonLY

RESISTOR-TO BE
CONMECTED FOR 240

| 4 V.A.C, ANO BY-PASSED

FOR 120 V.A.C.

\/Pnnme HOTOR

CONTACTS
ORUM OPERATED -
1,2,3,4,14
X UNIT - 8,8,84
Y UNIT - 516,7,13

Z NIt m.u.tz/‘

LOWER 'SG UNIT

foml | TEST SWITCH

Gb_mmnm

182A758

Fig. 2. Internal Schematic of the RC Relay, Without Z
Unit, in Type FT32 Case.

Y Solenoid Unit

The Y unit coil is located to the rear ef the front
sub-base. When energized a plunger iSjattracted to-
ward the rear of the relay against a spring.“B%A micarta
disc on the front end of the plunger actuates contacts
Y5, Y6 and Y7. As the disc moves to/the rear it re-
leases the latch arm. When released the“latch arm is
rotated counterclockwise by ®he temnsion of the moving
contact spring of contact ¥i13%and a small helical
spring. This rotation blocksithe full reset when Y is
de-energized. Thus, the #unit'has three positions as
shown in Table I. Thef¥ unit)fis reset by the #5 cam
on the timing drum, which rotates the latch arm clock-
wise against the tension®of the Y13 moving contact
spring.

Fig. 3. Internal Schematic of the RC Relay, With Z Unit,
in Type FT32 Case.

Instantaneous X Unit and Optional Cumulative Lockout

The X unit is a clapper type auxiliary relay sim-
ilar to the type SG with two make contacts, X8 and
X9. The X unit also operates a ratchet mechanism,
when supplied, to count the number of breaker opera-
tions. After a preset number of counts the ratchet will
open the cumulative lockout contact, 9A. The ratchet
teeth are numbered so that remaining operations be-
fore lockout can be visually determined. The relay
case cover must be removed to reset the ratchet.

Instantaneous Z Unit (When used)

The Z unit is a clapper type auxiliary relay
(standard SG) with one make contact, Z10, and make-
break contacts, Z11 and Z12.

Table |
Y UNIT CONTACT POSITIONS

CONTACT POSITION

PLUNGER
POSITION Y5 Y6 Y7 Y13
Reset Closed Open Open Closed
Latched and De-energized
(Intermediate) Open Open Closed Open
Energized Open Closed Closed Open
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OPERATION

Operation of the relay and associated equipment
will be described, using the external schematic in
figure 7, in conjunction with figures 4 and 5, which
show contact positions as a function of the drum posi-
tion. Figure 5 is based on the factory cam adjust-
ment —immediate, 15 and 45 second reclosures, with
one drum revolution in 60 seconds. It is further as-
sumed in figure 5 that the instantaneous trip is locked
out after the first reclosure, and the fault is not
cleared prior to lockout.

Motor Control

Motor energization is controlled by cams 1 and 2.
In the start position the motor is energized through
#1 and 52b contacts when the breaker opens. As the
drum moves away from the start position, #2 contact
closes to energize the motor through the 52a contact
during the time that the breaker is closed. If the
breaker is closed at the lockout position the drum
will continue to rotate until the #2 contact opens at
the start position. If the breaker is open, the drum
will stop in the lockout position, since the #1, 52a
and Y7 contacts are all open at this point.

Contact Y7 keeps the motor energized when the
breaker remains closed after an immediate reclosure
until the #2 contact can close. For this condition,
52b opens before the drum can rotate sufficiently to
close the #2 contact. Contact Y7 has no significance
during subsequent reclosing operations.

Closing Sequencing

The number of reclosures. and the time, at ‘wWhich
they occur is determined by the location of theW3 cam
screws, which close the #3 contact.

Instantaneous Trip Lockout

As shown in figures 5 and 7, the trip) circuit of
the instantaneous trip units is opened. by Y13 and
14 contacts from the time of the firStgreclosure until
the drum retums to the start position. During the
initial reclosing, contactf'Y13 ishjopened and remains
open until the Y unit isfcompletely reset at 6 seconds.
The purpose of contact “¥13 is'to keep the trip cir-
cuit open until cam contact, 14, can be opened by the
drum rotation. Contact Y13 has no significance during
subsequent reclosing operations.

X-Y Anti-Pump Circuit

Referring toyfigure 7, when the breaker close cir-
cuit is enérgizéd)through 52bb, Y5 and #3 contacts,
the 79X@eoil) is also energized. Then, X8 and X9
contagts ‘seal” around the Y5 contact and energize

T9Y coil, respectively. Contact Y5 opens and re-
mains open until the Y unit is completely reset at 6
seconds. As the breaker closes, 52bb contact opens;
de-energizing the X and Y coils. Should the breaker
immediately trip again, contacts Y5 and X8 will be
open to prevent premature energization of the breaker
close circuit.

Complete Operating Sequence

Fault-Trip — Immediate Reelosure

Refer to figure 7. With the timing“drum in the
“Start” position, a #3 cam spring/will be holding
contact #3 closed. The breaken,switch contacts 52b
and 52bb close, energizing, the “motor 79M through
contact #1, and the drum,begins{to rotate. At the
same time the coil of thé contactor unit, 79X, is en-
ergized through drum_ contact #3, contact Y5, and
integrating lockout fcontact®9A, when used. When
the breaker lateh,checking switch, 52L.C, closes, the
breaker control telay 52X is immediately energized
through thempreclosed” contacts Y5 and 3. This in
tum energizes),the®closing coil of the breaker, 52C.
Simultaneously, ceentactor unit, 79X, seals in through
its contact X8,wwhile its other contact, X9, energizes
the coil ofisolenoid unit 79Y to open contacts Y5 and
Y13/and9elose contacts Y6 and Y7. As the circuit
breaker closes, the breaker auxiliary switches 52b
and 52bb open, and 52a closes. Opening 52bb de-
energizes 79X and 79Y. The latter then resets against
it§ylatch to open contact Y6 and remains in this posi-
tion, thus leaving contacts Y5 and Y13 open and
contact Y7 closed until the latch is released. Before
the latch is released, the drum-operated contact, 14,
will be opened and will remain open until the drum
returns to the “Start” position.

Preparing for Second Reclosure

The drum continues to rotate, since the motor is
energized through Y7. When the breaker trips the
second time, no immediate operation occurs. At about
one second, #2 cam contact closes to set up the motor
circuit when the breaker is subsequently reclosed. At
about the three second drum position contact #3 opens.
At about 6 seconds, the Y unit latch is released by
the #5 cam, resetting the Y unit. The relay is now
ready for another reclosure as soon as contact #3 is
closed by the #3 cam spring. The drum will continue
to rotate, since the motor is energized through 52b
and #1 contacts.

Second a;1d Third Reclosures

At 15 and 45 seconds the #3 contact closes to
reclose the breaker. After each reclose, the Y unit
is unlatched by the action of cam #5.

ARG,



TYPE RC AUTOMATIC RECLOSING RELAY - LLE41-861C

Cams
3&5
for

Immediate
Reclosure

(C) Preparing for Second Reclosure (D) Lockout Position

Fig. 4. Cam and Y Unit Contact Positions.
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Y13
14
a 68
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60 CY.

240 V.

LEGEND

52 - LATCH CHECK SW.
LC
52 - OIL CIR. BKR. CLOSINa

PR = PROTECTIVE RELAY
8 ~ CONTROL POWER#=SW ITCH
43 - AUTOMATIC ORERAFOR CUTOUT Sw.
50 - PROTECTIVE RELAY, INSTANTANEOUS TRIP ¢ COIL
52 ~ OIL CIR.#BKR: L AUX. SW.-OPEM.
a  WHEN, BKR. 4S5 OPEN
52 - 0IL CIR. BKRs" AUX. SW.-CLOSED
b WHEN 8KR%, IS OPEN
52 -40IL CIR. BKR. MECH. SW.=-CLOSED
aa “INSOPER&POSITION
52 = OIL9CIR. BKR. MECH. SW.-OPEN
bb IN OPER. POSITION
1-2-3-4=14=-RC RELAY DRUM OPERATED

CONTACTS

52 = CONTROL RELAY
X
52 -~ CUTOFF RELAY
Y
79 - RC RELAY MOTOR
M
79 - RC RELAY CONTACTOR
X UNIT
79 - RC RELAY SOLENOID
Y UNIT

101- CONTROL SWITCH

NOTE: FOR RECLOSURE
THROUGH INDEPEN-
DENT CONTACTS(BUT
NOT INSFANTANEOUS)
MAKE DOTTED CON-
NECTIONS AS SHOWN
AND OPEN CONNEC-
TION TO TERMINAL
16.

+ FOR SELECTIVE

INSTANTANEOUS
RECLOSING
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50 - INSTANTANEQUS TRIP UNIT
8 - CONTROL POWER SWITCh

43 - AUTOMATIC OPERATION CUTOUT "Sw.
52 - QIL CIR. BKR. AUX. SW. OPEN

a  WHEN BKR. IS OPEN

52 - OIL CIR. BKR. AUX® SWy, CLOSED

b  WHEN BKR. 13 OPEN

52 - OfL CIR. BKR. MECH.'SW. CLOSED

aa  IN OPER. POSLELION

62 - OIL CIR. BKR. MECH. SW. OPEN

bb  IN OPER. POSITION

1-2-3-4-14 RC/RELAY "DRUM OPERATED

LEGEND

52 - LATCH CHECK SWw.

LC

52 - OIL CIR. BKR. CLOSING
¢ coiL

52 -~ CONTROL RELAY

5§ - CUTOFF RELAY

7; = RC RELAY MOTOR

7g - RC RELAY CONTACTOR

X UNIT

NOTE: FOR RECLOSURE
THROUGH INDEPENDENT
CONTACTS (BUT NOT
INSTANTANEQUS) MAKE
DOTTED CONMECTIONS
AS SHOWN AND OPEN
CONNECTION TO
TERMINAL 16

T FOR SELECTIVE
INSTANTANEOUS
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Lockout

When the drum reaches the lockout position, the
motor is de-energized, since cam contact #1 opens
(assuming the breaker is open). The breaker must
then be closed by the control switch. If the breaker
then remains closed the drum will rotate to the “Start”
position, where the motor is de-energized by the #2
cam contact.

Optional Arrangements

Alternate operating arrangements are described
below.

Reclosing Through Contact Y6

As shown in figures 6, 7 and 8 the close circuit
can be energized through contact Y6, where an in-
dependent contact is required or where a reclosing
delay is desired. Y6 closes approximately 6 cycles
after 79X is energized.

Lockout Alarm

A #4 cam screw can be set to close the #4 con-
tact in the lockout position. By jumpering terminals
4 and 6 and connecting terminal 7 to an alarm cir-
cuit, an alarm will be sounded when the breaker
locks out.

Additional Instantaneous Tripping

Contact #4 can be set to reestablishypthe“instan-
taneous trip circuit after the last recl@sure“and prior
to lockout, if the instantaneous tripsmpickup’'is about
equal to the time-overcurrent unit pickup{\In this case
reestablishment of the instantaneouss trip insures
breaker lockout if the fault .current, is near pickup
value. The instantaneous‘trip circuit can alternately
be reestablished each time “the.Y unit is reset by
short circuiting the #14 ¢ontaet with a jumper.

Selective One-Shet,InsStantaneous Reclosing

By eliminating the #3 cam in the start position
and by usingyterminals®16 and 17 with an external
device, selectiye, instantaneous reclosing can be
obtained. “When the’contact of the external device
closes, reclosingdwill occur in the same manner as
if #3 contact closed. Further reclosing by this means
can be prevented by using either the Y13 and Y14
contact circuit or by using the #4 contact circuit.
In the latter case, the #4 cam is set for contact clo-
surein the start position.

Relays with Z Unit

As shown in figure 8 the Z unit is energized by
a 52b contact. Z unit contacts perform the same

functions as 52a and 52b contacts. The sise “of this
unit reduces the number of control wires required.

Motor Operation from DC

An external inverter is available for operation of
the motor from either 125 or 250 volts dc. The DC
terminals of the inverter are conneéted in place of
terminals 8 and 9 in figure#?¥ Terminals 8 and 9 are
then connected to thegACtterminals of the inverter.
This arrangement permits‘the @4Se of an intermittently
rated inverter, since theDC terminals are not continu-
ously energized.

CHARACTERISTICS

The standardrating for the relay is:

Motonmg, . Mo« v v v o .t 120/240 V., 60 cycles

X and ¥ Units . ..... 120/240 V., 60 cycles
or 48/125 V. D. C.

Z\Unit (when used) . .. 125V. D. C.

Prum Speeds . ...... 60-90-180-360
Sec./Rev.

Where the motor is to be operated at 240 volts a
resistor in the bottom right side is connected in
series with the motor coil. Relays are available for
operation on 50 cycles. X & Y units can be supplied
for a minimum rating of 24 volts dc, or with a 250
volt rating.

Burden Data

The maximum burdens for the various units of the
standard RC relay when energized from a 120 V. 60
cycle supply are listed below:

Contactor Unit (Device 79X)

Open position . .......... 49 v. a.

Closed position . .. ....... 33 v. a.
Solenoid Unit (Device 79Y)

Open position .. ......... 151 v. a.

Closed position . ......... 84 v. a.

Synch, Motor (Device 79M) 8.5 v. a.
Auxiliary Unit (Device 792)
When used
Closed position . ... 10.5 v. a. at 120 V

60 Cycle

3.5 watts at

125 V. D. C.

The burdens of the X and Y units occur only
momentarily during the reclosing cycle but the motor
is energized throughout the reclosing cycle. The X
and Y units can be energized for a 5 minute period
and the moter for a 15 minute period without injury.
The Z unit can be energized continuously.
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SETTINGS

No settings are necessary unless factory settings
do not meet the application requirements. The factory
settings are for three reclosures —immediate, 15 and
45 seconds, with a drum revolution in 60 seconds.
Contact #4 is set to close in the lockout position.
Contact #14 is set to close in the start position for
instantaneous trip lockout after the first reclosure.
The standard relay is shipped with the X and Y coil
and motor coil resistors connected. With these con-
nections the X and Y coils may be used at 125 volts
dc or 240 volts ac; the motor, at 240 volts ac.

Coil Resistor Reconnection

If the X and Y coils of the standard relay are to
be used on 48 volts dc or 120 volts ac, the X and Y
coil resistor must be bypassed. If the motor is to be
energized at 120 volts ac, the motor coil resistor
must be bypassed.

Drum Speed

To change the drum speed, loosen the clamping
screw at the edge of the drum speed dial, depress the
push rod on the drum, and rotate the motor and gear
assembly to the desired speed position, by pushing
on one or more of the posts between the motor and
gear mounting plates. Then tighten the elamping
screw. Select the fastest drum speed awhich/ will
accomodate the desired reclose timing.

Reclose Sequence

The #3 cam springs (which initiate(reclosing) can
be set at any point from the startgposition, to the
50th scale division, by loosening thé\cam spring
screw and sliding the cam to the “desired position.
The cams may not be spaced closer than 10 scale
divisions. If a closer spaeing“is used there is not
sufficient time to open the #3pcontact and then un-
latch the Y unit. Thus, the maximum number of re-
closures is six at the_0,“10,420, 30, 40 and 50 scale
division points. Af camgspring may not be placed
past the 50th Sealeidivision. Otherwise insufficient
time is available toypallow the Y unit to unlatch and
#5 cam screw (0 travel clear of the latch before the
lockout position. A thin headed screw is located in
the #3 groove“near the start position. This screw
acts as a stop to prevent a #3 cam spring setting
which would,close the #3 contact with the drum in the
in the lockout position.

After the #3 cam springs have been set, the #5
cam, screws must be located to unlatch the Y unit
afterieach #3 contact closure. The #5 screws should
not rotate the Y unit latch arm until the #3 contact
has opened. In addition, the #5 cam screws must

be clear of the Y unit latch arm before the “next’#3
contact closure.

Hardware is shipped with each relay to“provide
additional cams than those used with factory settings.

INSTALLATION

The relays should be mounted“on switchboard
panels or their equivalent in"a location free from dirt,
moisture, excessive vibratient, and heat. Mount the
relay vertically by meansief the four mounting holes
on the flange for semi-flush ‘mounting or by means of
the rear mounting stud/or studs for projection mount-
ing. Either a mounting®stud or the mounting screws
may be utilizedyfor grounding the relay. The elec-
trical connections ‘may be made directly to the termi-
nals by means ofiscrews for steel panel mounting or
to the terminal studs furnished with the relay for
thick panel'mounting. The terminal studs may be
easily remoyved or inserted by locking two nuts on
the studyand then turning the proper nut with a wrench.

For detailed F'T case information refer to I.L.
41:076.

Cagtion

If the circuit breaker does not have a latch check
switch, reclosing should be delayed by use of the Y6
contact either to directly energize the close circuit,
or to energize an external auxiliary relay. Using the
Y6 contact will delay reclosing about 2 cycles after
52bb contact closes with X & Y energized by ac
voltage; 4 cycles, with X & Y energized by dc voltage.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct opera-
tion of this relay have been made at the factory. Re-
adjustment after receipt by the customer will be nec-
essary only as required by the reclosing cycle require-
ments and the supply voltages of a particular appli-
tion as described under “Settine ™ In reassembling
the relay after repairs, or in checking the adjustments
at regular maintenance periods, the instructions be-
low should be followed.

Acceptance Check

The factory settings of the standard relay are:
Coil Resistors in series with X and Y,

and motor
Xand Yrating. . ... 125 volts dc/240
volts ac
Motor rating. . . ... 240 volts 60 cycles
Motor speed. . . ... 1 revolution in
60 seconds

Contact Settings. .. . See figure 5

N
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The following checks may be performed to deter-
mine if the relay, as received from the factory, is in
serviceable condition.

Energize the X, Y and motor coils with 50% of the
above ac ratings (or 80% of dc rating) or at lower
ratings by bypassing the coil resistor or resistors.
Energize the Z coil at 80% of pickup. See that X
and Y pick up positively and that proper contact
action is obtained. The correct adjustment of the X
unit is as follows: Set the distance from the front
end of the armature mold to the metal yoke to 1/2
inch. Set the X8 contact gap at 3/64” and the X9
gap at 3/32”. With the above adjustment X9 should
have a minimum of 1/32” contact follow. Y unit
contact action is detailed under *“Construction.”

Determine the time required for one drum revolu-
tion. The time in seconds should correspond to the
drum speed dial marking +3.5%. Observe drum cam
action during this interval or by manually rotating the
drum with the push rod depressed.

Routine Mointenance

All contacts should be periodically cleaned with
a fine file. A contact burnisher S#182A836HO1 is
irecommended for this purpose. The use of abrasive
material for cleaning contacts is not recommended,
because of the danger of embedding small particles

12

in the face of the soft silver and thus impairing the
contact.

Motor Lubrication

The motor bearing contains a supply of speeial
lubricant sufficient for from three to five years serv-
ice. This lubricant does not congeal at low tempera-
tures and permits satisfactory operation of the motor
at ambient temperatures of 30° F to #40%F, such as
sometimes may occur in outdoorjinstallations. This
oil is available in 1 oz. bottles as S#1723639.

To lubricate the motor, withdrawathe drum speed
dial assembly after removingythe elamping screw and
the black screws. Then,,gently,work the motor and
gear assembly loose from the rear chassis mounting
plate and lower it under the front chassis mounting
plate. (When used, the'Z unit must be removed). Re-
move the gear pldte of the motor and gear assembly
and, then, the,knurled oil cap. Saturate the wool with
S#1723639 oili), "ReasSemble.

RENEWAL PARTS

Repaim, work can be done most satisfactorily at
the factory. However, interchangeable parts can be
fumishedito the customers who are equipped for doing
repair \work. When ordering parts, always give the
compléte nameplate date.

s
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INSTALLATION

I.L. 41-660A

OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPE RC AUTOMATIC RECLOSING RELAY

CAUTION Before putting 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 prop-
erly, and operate the relay to check the settings and
electrical connections.

APPLICATION

The type RC automatic reclosing relay is used
for automatic reclosure of AC or DC electrically oper-
ated circuit breakers after they have been opened by
overcurrent or other protective relay action. The relay
may be adjusted to provide several reclosures at pre-
determined time intervals, so that in case the breaker
does not remain closed after the first reclosure addi-
tional reclosures will be made. The first reclosure
usually is an instantaneous reclosure through’ pre-~
closed contacts since system operating ‘€xperience
has shown that the majority of faults dre, of“a, tem-
porary nature, such as lightning flashovers,“and will
not be re-established after interruption ofWthe fault
current. Consequently, service interruption can be
minimized by the use of an instantaneous reclosure.
However, the first reclosure may be delayed if desired.

In case the circuit breaker deesynot remain closed
after the first reclosure, the relay will'make additional
reclosures at suitably gradedyintervals. It is common
practice to make two additionalfreclosures, but the
relay may be adjusted to make any number up to a
total of six reclosures®if,desired. If the breaker does
not remain closed afterfthe final reclosure, the timing
drum stops inghe“Lockout” position, and any further
attempts at geclosuretmust be made by manual opera-
tion of the,control switch. However, if the breaker
remains closedjafter any automatic reclosure, or, sub-
sequently, after “‘manual reclosure, the relay timing
drum will advance to and stop at the “Start” position,
where the relay is in readiness for another cycle of
automatic reclosures following the next tripping of
the breaker.

For any automatic reclosing application, the de-
rating factors for breaker interrupting ability should

SUPERSEDES I.L. 41-661
* Denotes changed from superseded issue.

be checked when choosingyany particular reclosing
cycle. Also, when usinginstantaneous first reclosure
it is necessary that the protective relays open their
contacts within 10“eycles or less after the breaker
is tripped in orfder that the trip circuit will be de-
energized beforéyrecléosure takes place.

CONSTRUCTION

Asishown in figure 1, the RC relay consists of a
latching solenoid unit, Y, a synchronous motor driven
timingwunit and an instantaneous auxiliary unit, X.
An additional instantaneous unit, Z, is also provided
when specified.

Timing Unit

The timing unit contains a synchronous motor and
gear train mounted behind the front sub-base. The
gear train drives a drum with cams, which actuate
contacts 1,2,3,4 and 14. Cam 5 actuates the Y unit
latch to reset the Y unit and close the Y13 contact.
Cams #1 and #2, which operate contacts 1 and 2

respectively, are notched and are not intended to be
adjusted in the field. Cam #3 is a series of flat
springs secured by screws, which can be located at
any point on the periphery of the drum. Cams #4 and
#5 consist of screws which can be set at any point on
the periphery of the drum. Cam #14 is a single micarta
block, located to the rear of the cam #5 position and
held by a #5 cam screw.

The gear train reduction ratio is adjustable. The
drum speed dial contains indices, which are lined up
with an index mark to mesh the proper gears for the
desired drum speed. A clamping screw is provided at
the edge of this dial. A push rod is located on the
front of the drum to demesh the drum and permit free
manual drum rotation.

The dial on the timing drum has 60 divisions
(second intervals with 60 second drum speed). The
edges of the #3,4 and 5 cam slots have 12 equally
spaced white marks corresponding to 5 second in-
tervals with a 60 second drum speed.

EFFECTIVE MAY 1957
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Contact Y6
Contact Y13
Contact Y5

Plunger latch arm

Solenoid plunger
Contact Y7

Contacts 1,2,3,4%(Right to
Left)

Contact 14
Timing Drum

Push/Rod

Cams 1,2,3,4,5,14 (Right to
Left)

Drum speed dial

Clamping screw

Contact 9

Contact 8

Motor Coil Resistor

X & Y Coil Resistor

Fig. 1. Type RC Relay, Without *Z” Unit, Without C ase.

Y
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UNIT

TIMING
UNIT

UNIT

Z UNIT MOUNTING LOCATION
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. SOLENOID UNIT
s6 oMt |
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NFCTED FOR 240 V.A.C.
OR 125 ¥.0.C., ONLY

RESISTOR-T0 8E COM-
NECTED FOR 240 (.ALC
AND 87-PASSED FOR
120 V.A.C.

CONTACTS
DRUM OPERATED -
1,2,3,4,1%
X UNIT - 8,8, 8/
Y UNIT = 5,6,7,13

TIMING NOTOR

TEST SWITCH

TERMINAL

1824757

0. SOLENOID uNIT
UPPER SG UNIT _

CUMULATIVE LOCKOUT .
(OPTIONAL) -

RESISTOR-TO 8E  __—
COMNECTED FOR 440
V.ALC. OR W4 V.u.Co,
Onky

RESISTR-TO BE
COMNECTED FOR 240
“¥.A.C. ANO BY-PASSEO
CONTACTS FOR 120 ¥.A.C.
DRUM OPERATED -
1:4a3,4,18
X UNIT - 8,994
Y OUNIT - 3.6,7.03

ZUNIT - 10, a0

- TIMING MOTOR

LOWER SG UMIT
TESY SwiTCH

| TERRINAL

FRONT VIEW

1827758

Fig. 2. Internal Schematic of the RC Relay, Without Z
Unit, in Type FT32 Case.

Y Solenoid Unit

The Y unit coil is located to the rear of the front
sub-base. When energized a plunger is attracted to-
ward the rear of the relay against a spring. “A micarta
disc on the front end of the plunger actudtes contacts
Y5, Y6 and Y7. As the disc moves to(the rear it re-
leases the latch arm. When released™the latéh arm is
rotated counterclockwise by the, tension of the moving
contact spring of contact Y13 ‘and “@a@sSmall helical
spring. This rotation blocks the full'reset when Y is
de-energized. Thus, the Yunit has three positions as
shown in Table I. The Y _unit,“issreset by the #5 cam
on the timing drum, which rotates the latch arm clock-
wise against the tensionWef.the Y13 moving contact
spring.

Fig.3: Internal Schematic of the RC Relay, With Z Unit,
in Type FT32 Case.

Instantaneous X Unit and Optional Cumulative Lockout

The X unit is a clapper type auxiliary relay sim-
ilar to the type SG with two make contacts, X8 and
X9. The X unit also operates a ratchet mechanism,
when supplied, to count the number of breaker opera-
tions. After a preset number of counts the ratchet will
open the cumulative lockout contact, 9A. The ratchet
teeth are numbered so that remaining operations be-
fore lockout can be visually determined. The relay
case cover must be removed to reset the ratchet.

Instantaneous Z Unit (When used)
The Z unit is a clapper type auxiliary relay

(standard SG) with one make contact, Z10, and make-
break contacts, Z11 and Z12.

Table |
Y UNIT CONTACT POSITIONS

CONTACT POSITION

PLUNGER
POSITION Y5 Y6 Y7 Y13
Reset Closed Open Open Closed
Latched and De-energized
(Intermediate) Open Open Closed Open
Energized Open Closed Closed Open
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OPERATION

Operation of the relay and associated equipment
will be described, using the external schematic in
figure 7, in conjunction with figures 4 and 5, which
show contact positions as a function of the drum posi-
tion. Figure 5 is based on the factory cam adjust-
ment—immediate, 15 and 45 second reclosures, with
one drum revolution in 60 seconds. It is further as-
sumed in figure 5 that the instantaneous trip is locked
out after the first reclosure, and the fault is not
cleared prior to lockout.

_M otor Control

Motor energization is controlled by cams 1 and 2.
In the start position the motor is energized through
#1 and 52b contacts when the breaker opens. As the
drum moves away from the start position, #2 contact
closes to energize the motor through the 52a contact
during the time that the breaker is closed. If the
breaker is closed at the lockout position the drum
will continue to rotate until the #2 contact opens at
the start position. If the breaker is open, the drum
will stop in the lockout position, since the #1, 52a
and Y7 contacts are all open at this point.

Contact Y7 keeps the motor energized when the
breaker remains closed after an immediate reclosure
until the #2 contact can close. For this condition,
52b opens before the drum can rotate sufficiently to
close the #2 contact. Contact Y7 has no significance
during subsequent reclosing operations.

Closing Sequencing

The number of reclosures. and the time at which
they occur is determined by the location of the#3 cam
screws, which close the #3 contact.

Instantaneous Trip Lockout

As shown in figures 5 and 7,g4the trip”circuit of
the instantaneous tripsunits is opened by Y13 and
14 contacts from the time of thé&®first'reclosure until
the drum returmns to thegstart position. During the
initial reclosing, contaet Y13 iswopened and remains
open until the Y unit i§ completely reset at 6 seconds.
The purpose of contact 413 iSs to keep the trip cir-
cuit open until cam contaget,f14, can be opened by the
drum rotation. Contact Y13 has no significance during
subsequent reclosing operations.

X-Y Anti-Pump)Circuit

Referring'te, figure 7, when the breaker close cir-
cuit is efiergized through 52bb, Y5 and #3 contacts,
the 79X “ecoil is also energized. Then, X8 and X9
contacts™seal around the Y5 contact and energize

79Y coil, respectively. Contact Y5 opens and re-
mains open until the Y unit is completely reset at 6
seconds. As the breaker closes, 52bb contact opens;
de-energizing the X and Y coils. Should the breaker
immediately trip again, contacts Y5 and X8 will\, be
open to prevent premature energization of the breaker
close circuit.

Complete Operating Sequence

Fault-Trip — ImmediateyReclosure

Refer to figure 7. With the timing drum in the
“Start” position, a #3 cam springywill be holding
contact #3 closed. The breaker switch contacts 52b
and 52bb close, energizing ‘the ‘motor 79M through
contact #1, and the drumWbegins to rotate. At the
same time the coil of thelycontactor unit, 79X, is en-
ergized through drumi contaet #3, contact Y5, and
integrating lockoutmeontact 9A, when used. When
the breaker latch ehecking switch, 52LC, closes, the
breaker contrelyrelay 62X is immediately energized
through the preclesed contacts Y5 and 3. This in
tum energizes,the closing coil of the breaker, 52C.
Simultaneously, contactor unit, 79X, seals in through
its contactyX8, “while its other contact, X9, energizes
the co6il of solenoid unit 79Y to open contacts Y5 and
Y13Mand“elose contacts Y6 and Y7. As the circuit
breaker| ¢closes, the breaker auxiliary switches 52b
and52bb open, and 52a closes. Opening 52bb de~
energizes 79X and 79Y. The latter then resets against
its latch to open contact Y6 and remains in this posi-
tion, thus leaving contacts Y5 and Y13 open and
contact Y7 closed until the latch is released. Before
the latch is released, the drum-operated contact, 14,
will be opened and will remain open until the drum
returns to the “Start” position.

Preparing for Second Reclosure

The drum continues to rotate, since the motor is
energized through Y7. When the breaker trips the
second time, no immediate operation occurs. At about
one second, #2 cam contact closes to set up the motor
circuit when the breaker is subsequently reclosed. At
about the three second drumposition contact #3 opens.
At about 6 seconds, the Y unit latch is released by
the #5 cam, resetting the Y unit. The relay is now
ready for another reclosure as soon as contact #3 is
closed by the #3 cam spring. The drum will continue
to rotate, since the motor is energized through 52b
and #1 contacts.

Second and Third Reclosures

At 15 and 45 seconds the #3 contact closes to
reclose the breaker. After each reclose, the Y unit
is unlatched by the action of cam #5.
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Cams
3&5

for
Immediate
Reclosure

(C) Preparing for Second Reclosure (D) Lockout Position

Fig. 4. Cam and Y Unit Contact Positions.
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Lockout

When the drum reaches the lockout position, the
motor is de-energized, since cam contact #1 opens
(assuming the breaker is open). The breaker must
then be closed by the control switch. If the breaker
then remains closed the drum will rotate to the “Start”
position, where the motor is de-energized by the #2
cam contact.

Optional Arrangements

Alternate operating arrangements are described
below.

Reclosing Through Contact Y6

As shown in figures 6, 7 and 8 the close circuit
can be energized through contact Y6, where an in-
dependent contact is required or where a reclosing
delay is desired. Y6 closes approximately 6 cycles
after 79X is energized.

Lockout Alarm

A #4 cam screw can be set to close the #4 con-
tact in the lockout position. By jumpering terminals
4 and 6 and connecting terminal 7 to an alarm cir-
cuit, an alarm will be sounded when the breaker
locks out.

Additional Instantaneous Tripping

Contact #4 can be set to reestablish“the instan-
taneous trip circuit after the last reclosure and prior
to lockout, if the instantaneous trip pickuip\is about
equal to the time-overcurrent unit pickup. {In#his case
reestablishment of the instantaneous €trip insures
breaker lockout if the fault currentyis’ near pickup
value. The instantaneous trip,(circuit, can alternately
be reestablished each timegothepY unit is reset by
short circuiting the #14 contaet,with a jumper.

Selective One-Shot Instantaneous Reclosing

By eliminating th€%3 "cam in the start position
and by using terminals 16 and 17 with an external
device, selegtivep, instantaneous reclosing can be
obtained. Whengthe“eontact of the external device
closes, réclosing will occur in the same manner as
if #3 contact clesgd. Further reclosing by this means
can be prevented by using either the Y13 and Y14
contact circuit or by using the #4 contact circuit.
In the latter“case, the #4 cam is set for contact clo-
sure in the start position.

Relays with Z Unit

As shown in figure 8 the Z unit is energized by
a ) 52b contact. Z unit contacts perform the same

functions as 52a and 52b contacts. The use ofythis
unit reduces the number of control wires réquired.

Motor Operation from D@

An external inverter is available for operation of
the motor from either 125 or 250 volts dc. The DC
terminals of the inverter are connected in place of
terminals 8 and 9 in figure 7. Terminals 8 and 9 are
then connected to the ACgterminals of the inverter.
This arrangement permits thefuse of an intermittently
rated inverter, since the D€ tefminals are not continu-
ously energized.

CHARACTERISTICS

The standard rating for the relay is:

Motor .4, ... % ..... 120/240 V., 60 cycles

X and®, Units . ..... 120/240 V., 60 cycles
or 48/125 V. D. C.

ZyUnit ,(when used) . . . 125 V. D. C.

DrumiSpeeds . ...... 60-90-180-360
Sec./Rev.

Where the motor is to be operated at 240 volts a
resistor in the bottom right side is connected in
series with the motor coil. Relays are available for
operation on 50 cycles. X & Y units can be supplied
for a minimum rating of 24 volts dc, or with a 250
volt rating.

Burden Data

The maximum burdens for the various units of the
standard RC relay when energized from a 120 V. 60
cycle supply are listed below:

Contactor Unit (Device 79X)

Open position . .......... 49 v. a.

Closed position . ... ...... 33 v. a.
Solenoid Unit (Device 79Y)

Open position .. ......... 151 v. a.

Closed position . ......... 84 v. a.

Synch, Motor (Device 7T9M) 8.5 v. a.
Auxiliary Unit (Device 79Z)

When used

Closed position . ... 10.5v.a.at 120V
60 Cycle
3.5 watts at
125 V. D. C.

The burdens of the X and Y units occur only
momentarily during the reclosing cycle but the motor
is energized throughout the reclosing cycle. The X
and Y units can be energized for a 5 minute period
and the moter for a 15 minute period without injury.
The Z unit can be energized continuously.
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SETTINGS

No settings are necessary unless factory settings
do not meet the application requirements. The factory
settings are for three reclosures —immediate, 15 and
45 seconds, with a drum revolution in 60 seconds.
Contact #4 is set to close in the lockout position.
Contact #14 is set to close in the start position for
instantaneous trip lockout after the first reclosure.
The standard relay is shipped with the X and Y coil
and motor coil resistors connected. With these con-
nections the X and Y coils may be used at 125 volts
dc or 240 volts ac; the motor, at 240 volts ac.

Coil Resistor Reconnection

If the X and Y coils of the standard relay are to
be used on 48 volts dc or 120 volts ac, the X and Y
coil resistor must be bypassed. If the motor is to be
energized at 120 volts ac, the motor coil resistor
must be bypassed.

Drum Speed

To change the drum speed, loosen the clamping
screw at the edge of the drum speed dial, depress the
push rod on the drum, and rotate the motor and gear
assembly to the desired speed position, by pushing
on one or more of the posts between the motor and
gear mounting plates. Then tighten the c¢lamping
screw. Select the fastest drum speed which/will
accomodate the desired reclose timing.

Reclose Sequence

The #3 cam springs (which initiate reclosing) can
be set at any point from the start#position, to the
50th scale division, by looseéning)the jcam spring
screw and sliding the cam to theydesired position.
The cams may not be spacedycloser’than 10 scale
divisions. If a closer spacing ishused there is not
sufficient time to open thér#3“eontact and then un-
latch the Y unit. Thus,(\the maximum number of re-
closures is six at theg0; 1020, 30, 40 and 50 scale
division points. A{cam $pring may not be placed
past the 50th,scale division. Otherwise insufficient
time is available to“allow the Y unit to unlatch and
#5 cam screw to trayel clear of the latch before the
lockout position. A 'thin headed screw is located in
the #3 groove near the start position. This screw
acts as a stop to prevent a #3 cam spring setting
which would €lose the #3 contact with the drum in the
in the, lockout position.

After the #3 cam springs have been set, the #5
camyscrews must be located to unlatch the Y unit
after each #3 contact closure. The #5 screws should
not rotate the Y unit latch arm until the #3 contact
has opened. In addition, the #5 cam screws must

be clear of the Y unit latch arm before the next #3
contact closure.

Hardware is shipped with each relay te provide
additional cams than those used with faetory settings.

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a leeation free from dirt,
moisture, excessive vibration, and heat. Mount the
relay vertically by means ofythe four mounting holes
on the flange for semi-flush, mounting or by means of
the rear mounting stud or studs for projection mount-
ing. Either a mounting stud or the mounting screws
may be utilized“fer gmounding the relay. The elec-
trical connections, may be made directly to the termi-
nals by medns of sc¢rews for steel panel mounting or
to the terminalystuds furnished with the relay for
thick panel mounting. The terminal studs may be
easilypremeved or inserted by locking two nuts on
the stud ‘and then tuming the proper nut with a wrench.

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

Caution

If the circuit breaker does not have a latch check
switch, reclosing should be delayed by use of the Y6
contact either to directly energize the close circuit,
or to energize an external auxiliary relay. Using the
Y6 contact will delay reclosing about 2 cycles after
52bb contact closes with X & Y energized by ac
voltage; 4 cycles, with X & Y energized by dc voltage.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct opera-
tion of this relay have been made at the factory. Re-
adjustment after receipt by the customer will be nec-
essary only as required by the reclosing cycle require-
ments and the supply voltages of a particular appli-
tion as described under “Settings.” In reassembling
the relay after repairs, or in checking the adjustments
at regular maintenance periods, the instructions be-
low should be followed.

Acceptance Check

The factory settings of the standard relay are:
Coil Resistors in series with X and Y,

and motor
XandYrating. . ... 125 volts dc/240
volts ac
Motor rating. . . ... 240 volts 60cycles
Motor speed. .. ... 1 revolution in
60 seconds
Contact Settings. . . . See figure 5
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TYPE RC AUTOMATIC RECLOSING RELAY

The following checks may be performed to deter-
mine if the relay, as received from the factory, is in
serviceable condition.

Energize the X, Y and motor coils (and Z coil
when used) with 50% of the above ac ratings (or 80%
of dc rating) or at lower ratings by bypassing the coil
resistor or resistors. See that X and Y pick up posi-
tively and that proper contact action is obtained. The
X8 contact should close when X9 contact still has a
gap of approximately 3/64", in order to assure self
sealing before the Y5 contact opens. Y unit contact
action is detailed under “Construction.”

Determine the time required for one drum revolu-
tion. The time in seconds should correspond to the
drum speed dial marking +3.5%. Observe drum cam
action during this interval or by manually rotating the
drum with the push rod depressed.

Routine Maintenance

All contacts should be periodically cleaned with
a fine file. A contact burnisher S#182A836HO1 is
recommended for this purpose. The use of abrasive
material for cleaning contacts is not recommended,
because of the danger of embedding small particles
in the face of the soft silver and thus impairing the
contact.
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Motor Lubrication

The motor bearing contains a supply of special
lubricant sufficient for from three to five years serv-
ice. This lubricant does not congeal at low tempera-
tures and permits satisfactory operation of the motor
at ambient temperatures of 30° F to -40° F, such as
sometimes may occur in outdoor installations. This
oil is available in 1 oz. bottles as $#1723639.

To lubricate the motor, withdraw the drum speed
dial assembly after removing the clamping screw and
the black screws. Then, gently, werk the motor and
gear assembly loose from ghe rear chassis mounting
plate and lower it under thejfront chassis mounting
plate. (When used, the Z%unit must be removed). Re-
move the gear platefthe motor and gear assembly
and, then, the knurled, oil cap. Saturate the wool with
S#1723639 oil. Reassemble.

RENEWAL PARTS

Repair, work® can be done most satisfactorily at
the faectory.“WHowever, interchangeable parts can be
fumishedtefthe customers who are equipped for doing
repairgwork. When ordering parts, always give the
complete nameplate date.



TYPE RC AUTOMATIC RECLOSINGRELAY — L.L. 41-661A

12 L 2 ts‘i¢ — £ DIA. 4HOLES FOR
I32® )*616 *‘ " G e Y1e5-22 MTG.5OREWS
- N 7 |
4 .
T =
-y s
7 ™
«© 1_!_ Ll;i-
! . .
£ & T
=l N
N B N
A l B !:RA
- B B A
‘\______./ i l c
‘ " i 15
3% I I Ciell”
. " " 7
“ GG ™ "W 8
PANEL LOCAT PANEL 'QUTOUT & DRILLING
SéTﬁf-;LSSQT,‘«?T'Jg,L FORRSEMI-FLUSH MTG.

TPREJTECTION MTG.

™ | e ML

e 1S5-22 SCREW
L _.,,‘/ o H
ks 0o

e PANE L -
|

#DIA.20HOLES
ORCUT OVT

SPACER FOR o
THIN PANELS b

— CASE —\

1218 SCREW o
(FOrR THICK
PANEL USEL
l_56-|8 STUD)

le—— 2t 79

190-32 6 C REW

3%{/ (ForR“THIGK

PANELW S
.180-32 STBD

PANEL DRILLING OR
NOTE: ALL DIMENSIONS CUTOUT FORPROIECTION MTG,
AN \NCHES (FRONT VIEW)

57-D-T903

Fig. 9. Outline and Drilling Plan for the Type RC Relay in the Type FT32 Case.
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