
Westinghouse I . L. 41-661C 

INSTALLATION • OPERATION • MAINTENANCE 

I N S T R U C TI O N S  
TYPE RC AUTOMATIC RECLOSING RELAY 

C A UT I O N 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 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 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 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 adjusted to make any number up to a 

total of six reclosures if desired. If the breaker does 

not remain closed after the final reclosure, the timing 

drum stops in the "Lockout" position, and any further 

attempts at reclosure must be made by manual opera­

tion of the control 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 

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 B 
*Denotes change from superseded issue. 

be checked when choosing any particular reclosing 

cycle. Also, when using instantaneous 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 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. 

An additional instantaneous unit, Z ,  is also provided 

when specified. 

T i m i n g  U n i t  

The timing unit contains a synchronous motor and 

gear train mounted behirui the front sub-base. The 

gear train drives a drum with cams, which actuate 

contacts 1 , 2, 3 , 4  and 14.  Cam 5 actuates theY 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. 
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Fig. J. Type RC Relay, Without •z• Unit, Without Case. 
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TYP E  RC AUTOMATI C  RECLOSING RELAY 
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Fig. 2. Internal Schematic of the RC R elay, Without Z 
Unit, in Type FT32 Case. 

Y So l en o i d  U n it 

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 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 c ontact Yl3 and a s mall helical 

spring. This rotation blocks the full reset when Y is 

de-energized. Thus, the Y unit 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 tension of the Y13 moving contact 

spring. 
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TIMING MOTOR 

TEST SWITCH 

.TERMINAL 

182A758 

Fig. 3. Internal Schematic of the R C  Relay, With Z Unit, 

in Type F T32 Case. 

I n sta nta neo u s  X U nit a nd O ptio n a "l C u mu la t i ve Lo c k o u t  

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 c ontact, 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 U nit (Wh en u sed )  

The Z unit is a c lapper type auxiliary relay 

(standard SG) with one m ake contact, ZlO, and make­

break contacts, Zll and Z12. 

Tabl e I 

Y UNIT CONTACT POSITION S 

PLUNGER CONTACT POSITION 

POSITION Y5 Y6 Y7 Y13 

Reset Closed Open Open Closed 

Latched and De-energized Open Open Closed (Intermediate ) Open 

Energized Open Closed Closed Open 
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TYP E  RC AUTOMATIC R E CLOSING RELAY __ __________________ _ 

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. Fi gure 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 

1t1 and 52b contacts when the breaker opens. As the 

drum moves away from the start position, 1t2 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 1t2 contact opens at 

the start position. If the breaker is open, the drum 

will stop in the lockout position, since the 1tl, 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, 

5 2b opens before the drum can rotate sufficiently to 

close the #2 contact. Contact Y7 has no significance 

during subsequent reclosing operations. 

C l o si n g  S eq uencing 

The number o f  reclosures_ and the time at which 

they occur is determined by the location of the #3 cam 

screws ,  which close the #3 contact. 

Insta n t a n eo u s  T rip L o ck o u t  

A s  shown i n  fi gures 5 and 7 ,  the trip circuit o f  

the instantaneous tripsunits i s  opened b y  Y13 and 

14 contacts from the time of the first reclosure until 

the drum returns 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 purpos e of contact Y13 is to keep the trip cir­

cuit open until cam contact, 14 , can be o pened by the 

drum rotation. Contact Y13 has no significance during 

subsequent reclosing operations. 

X-Y A n ti- P u mp C irc uit 

Referrin g  to fi gure 7,  when the breaker close cir­

cuit is energized through 5 2bb, Y5 and #3 contacts, 

the 7 9X coil is also energized. Then, X8 and X9 

contacts seal around the Y5 contact and energize 

4 

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. 

C o m p l ete 0 p erati  ng S eq ue n c e  

Fault-Trip - Immediate Reclosure 

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 # l ,  and th e drum begins to rotate . At the 

same time the coil of the contactor unit, 79X, is en­

ergized through drum contact #3, contact Y5, and 

inte gratin g  lockout c ontact 9A, when used. When 

the breaker latch checking switch , 52LC, closes , the 

breaker control relay 52X is immediately energized 

through the preclosed contacts Y5 and 3. This in 

turn energizes the closing coil of the breaker, 52C. 

Simultaneously, contactor unit, 7 9X, seals in through 

its contact X8, while its other contact, X9, energizes 

the coil of solenoid unit 79Y to open contacts Y5 and 

Y13 and close contacts Y6 and Y7. As the circuit 

breaker closes, the breaker auxiliary switches 52b 

and 52bb open, and 52a closes. Opening 52bb de­

e nergizes 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 o pen and 

contact Y7 closed until the latch is released. Before 

the latch is released, th e 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, 1t2 cam contact closes to set up the motor 

circuit when the breaker is s ubsequently reclosed. At 

about the three second drum position contact 1t3 opens. 

At about 6 seconds, the Y unit latch is released by 

the 1t5 cam, resetting the Y unit. The relay is now 

ready for another reclosure as soon as contact 1t3 is 

closed by the 1t3 cam spring. The drum will continue 

to rotate, since the motor is energized through 52b 

and 1t1 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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TYP E  RC AUTOMATIC RECLOSING RELAY I.L. 41·661 C 

(A) Start Position - Y Unit Reset (B) During Immediate R eclosing - Y Unit Reset to Latch 

(C) P reparing for Second R e closure (D) Lockout Position 

Fig. 4. Cam and Y Unit Contact Positions. 
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TYP E  RC AUTOMATI C  R E CLOSING RELAY 

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. 

0 p t i o n a  I Arra ngem ents 

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. 

I.L. 41-66 1 C  

functions a s  52a and 52b contacts. The use o f  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 de. Tlie 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 terminals of the inverter. 

This arrangement permits the use of an intermittently 
rated inverter, since the DC terminals are not continu­
ously energized. 

CHARACTERISTICS 

The standard rating for the relay is: 

Motor .... .. . 
X and Y Units . 

Z Unit (when used) . 

. .  120 /240 V., 60 cycles 

. .  120 /240 V., 60 cycles 
or 48 / 125 V. D. C. 

. 125 V. D. C. 
Drum Speeds . . . . . . 6Q-9Q- 180-360 

Lockout Alarm sec./Rev. 

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 pickup is 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 trip circuit can alternately 
be reestablished each time the Y 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 terminals 16 and 17 with an external 
device, selective, instantaneous reclosing can be 
obtained. When 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 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 

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. R elays are available for 
operation on 50 cycles. X & Y units can be supplied 
for a minimum rating of 24 volts de, or with a 250 
volt rating. 

B u rden D a ta 

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 Y. a. 
Closed position . . . . . . 33 v. a. 

Solenoid Unit (Device 79Y) 

Open position . . . . . . . . . . 1 5 1  v. a. 
Closed position . . . . . . . . . . 84 v. a. 

Synch, Motor (Device 79M) 8.5 v. a. 
Auxiliary Unit (Device 79Z) 
When used 

Closed position ... . 1 0.5 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 motor for a 15 minute period without injury. 
The Z unit can be energized continuously. 
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TYP E  RC AUTOMATIC RECLOSING RELAY ____ _____________ _ I.L. 4 1-661 C 

S ETTINGS 

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 
de or 240 volts ac; the motor, at 240 volts ac. 

C o i l  R es i sto r R ec o n nec t i o n  

If the X and Y coils o f  the standard relay are to 
be used on 48 volts de 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. 

D r u m  S p eed 

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. 

R ec lo se 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 spaced closer than 10 scale 
divisions. If a closer spacing is used there is not 

sufficient time to open the #3 contact and then un­
latch the Y unit. Thus, the 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 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 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 
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 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 vibration, and heat. Mount the 
relay vertically by means of the four mounting holes 
on the flange for semi-flush mounting or by means of 
the rear mounting stud or studs for projection 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 the terminal studs furnished with the relay for 
thick panel mounting. The terminal studs may be 
easily removed or  inserted by locking two nuts on 
the stud and then turning the proper nut with a wrench. 

For detailed FT case information refer to I.L. 
4 1-076. 

C a u t i o n  

I f  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 de voltage. 

ADJUSTM ENTS 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. 

A c c epta n c e  C h ec k  

The factory settings o f  the standard relay are: 

Coil Resistors in series with X and Y, 
and motor 

X and Y rating .. . 125 volts de I 240 
volts ac 

Motor rating ...... 240 volts 60 cycles 
Motor speed .. .... 1 revolution in 

60 seconds 
Contact Settings .... See figure 5 
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TYP E  RC AUTOMATIC RECLOSIHG RELAY ____________________ _ 

The following checks may be perfonned 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 de rating) or at lo wer 
ratings by bypassing the coil resistor or resistors. 
E nergize the Z coil at 80% of pickup. See that X 
and Y pi ck up positively and that proper contact 

* action is obtained. The correct ad justment 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. " 

Detennine the time required for one drum revolu­

tion. The time in seconds should correspond to the 

drum speed dial marking ±3.5%. Observ e drum cam 

action during this interval or by manually rotating the 

drum with the push rod depre s sed. 

R o utine Mainte na n c e  

All contacts should b e  periodically cleaned with 

a fine file. A contact burnisher S#l82A836H01 i s  

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 o f  the soft silver and thu s impairing the 
contact. 

Motor Lubrication 

The motor bearing contains a supply of special 
lu bricant 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 S#1723639 .  

To lu bricate the motor, withdraw the drum speed 

dial assembly after removing the clamping screw and 
the black screws. Then, gently work the motor and 

gear as sembly loose from the rear chassis mounting 

plate and lower it u nder the front chassis mounting 

plate. (When used, the Z unit must be removed ) .  Re­
mov e the gear plate of the motor and gear as sembly 
and, then, the knurled oil cap. Saturate the wool with 
S#1 723639 oil. Reassemble. 

R E N E W A L  P A R T S  

Repair work can be done most satisfactorily at 

the factory. However, interchangeable parts can be 
furnished to the customers who are equipped for doing 

repair work . When orde�ing parts , always give the 

complete nameplate date. 
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TYP E RC AUTOMATI C  RECLOSI�G RELAY----------------- I.L. 41-661 C 

LUfr-----1 t�� ii !i 
PANEL LOCATION\J 
SEMI-FLUSH MTG,.� PROJECTION MTG • 

• 19 0-32 SCREW 

SPACER FOR 
THIN PANELS 
5 f6-IS SCREW 

(FoR THICK 
P A N E.L USE. �- 1 8  STUD) 

190-32.5CREW 
(FOR T H I C K  
PANEL US� 

.190-a2. 5TUD) 

TE R M I N AL AND 
M O U NTI N G  DETJl>.ILS 

* �lA. 4 HO L E S  l=OR 
.190-32. MT<:..S C R.E.WS 

PAN EL CUTOUT � DRILLINC, 
FOR S.EMl- F-L U S H  Ml�. 

l'A,.NE\... Pta.u..L.\NC. OR. 
c.u"Tou-r �OJ&CT\OM M,.., 

{,.tf.DNT v\fW) 

57-D-7903 

Fig. 9. Outline and Dr illing Plan for the Type RC Relay in the Type FT32 Case. 
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INSTALLATION • 

Westinghouse I.L 4 1 -66 1 E 

OPERATION • MAINTENANCE 

I N S T R U C TI O N S  
TYPE RC AUTOMATIC RECLOSING RELAY 

C A UT I O N 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. 

A P P L I C A T I O N 

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 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 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 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 adjusted to make any number up to a 
total of six reclosures if desired. If the breaker does 
not remain closed after the final reclosure, the timing 
drum stops in the "Lockout" position, and any further 
attempts at reclosure must be made by manual opera­
tion of the control 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 
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 -66 1 0 

*Denotes ch ange from superseded i ssue. 

be checked when choosing any particular reclosing 
cycle, Also, when using instantaneous 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 before reclosure takes place. 

CO N S T R U C T I O N  

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. 

T im i ng U nit 

The timing unit contains a synchronous motor and 
gear train mounted behirul 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 s crews 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. 
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TYP E  RC AUTOMATIC RECLOSIHG RELAY ____ ________ __ ______ _ 

y 
P l unger latc h  arm S O L E N O I D  

U N I T  

Soleno i d  plunger 

Contact Y7 

Contacts 1 ,2 ,3,4 {R i ght to 
Left) 

Contact 14 

T i mi n g  Drum 

P ush R ad 
T I MI NG 

U N I T  

C a ms 1,2,3,4,5,14 {R i ght ta 
L eft) 

Drum speed d ia l  

C la mp i n g  screw 

C ontact 9 
X 

U N I T  

C ontact 8 

-------Motor Coi l Resi stor 
-�-----X & Y C o i l  Resi stor 

Fig. 1. Type RC Relay, Without •z• Unit, Without Case. 
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TYP E  RC AUTOMATIC RECLOSING RELAY ----------------------------------------------- I.L. 4 1 �6 1 E 

S8UIIIT 

CUMUlATIVE LOCIOOT 
(Of'TICMIM.) 

UIIITOI-TO IE COI­
IfCTtDFOI2� W.A,C. Ottuw.o.t., OJIILY 

COIITACTS 

011110#�· 
1,2,3,-.,1 .. 

IIIIIT·i,i,9A 
YUIIT -&,6,7,t:J 

SOlEJIOID UIIIT 

lES\STOI•TO aE tolt­
IIECTED FOil .t..O � .A.C. 
AllD lf·PAbED FQit 

llOW.A.C. 

TEII'IIIAl 

182A[57 

Fig. 2. Internal Schematic of the RC R elay, Without Z 
Unit, in Typ e  FT32 Case. 

Y S olenoi d 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 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 and a small helical 

spring. This rotation blocks the full reset when Y is 

de-energized. Thus, the Y unit has three positions as 

shown in Table I. The Y unit, is reset by the 115 cam 

on the timing drum, which rotates the latch arm clock­

wise against the tension of the Y13 moving contact 

spring. 

UPPERMUIIIT 

tUMUUTI 'fE uc•our 
{OPTIOIAL) 

REIISTOI-TO IE 
CGIIIIECTEO FOR .t«<l 
Y.A.C. OitltoW.u.c •• 
OIILT 

COIITACTS 
DIUM oPWT'fO-

l,:.Z,J, .. ,l .. 
lUIIIT-8,9,9A 
1UIILT·f1,6,7,1J 

ZUIIIT·tO,lt,l.l 

LOIEI S&UIIIT 

IOL.EI0\0 UIIT 

IESISTOII-TOI£ 
COIIUCT£D FOI 2..0 

W.A.C. AIIO llt-PWtD 
fQillOW,A,C. 

TIMIIIO MOTOI 

TEST SWITtK 

TUM\ liM. 

182A758 

Fig. 3. Internal Schematic of the R C  R elay, With Z Unit, 

in Type F T32 Case. 

I nstanta neou s X Unit a nd O p tiona1 C u m u l a tive Loc k ou t  

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. 

I n sta ntaneou s Z U n i t  (Wh en u sed) 

The Z unit is a clapper type auxiliary relay 

(standard SG) with one make contact, ZlO, and make­

break contacts, Zll and Z12. 

Table I 

Y UNIT CONTACT POSITIONS 

PLUNGER CONTACT POSITION 

POSITION Y5 Y6 Y7 Y 13 

Reset Closed Open Open Closed 

Latched and De-energized Open Open Closed Open (Intermediate) 

Energized Open Closed Closed Open 
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TYP E RC AUTOMATIC R E CLOSING RELAY ____________________ _ 

O P E R A T I O N  

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. Fi gure 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 reclo sure, 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 

Ill and 52b contacts when the breaker opens. As the 

drum moves away from the start position, 112 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 112 contact opens at 

the start position. If the breaker is open, the drum 

will stop in the lockout position, since the Ill, 52a 

and Y7 contacts are all open at this point. 

contact Y7 keeps the motor energized when the 

breaker remains clo sed after an immediate reclosure 

until the #2 contact can close. For this condition, 

5 2b opens before the drum can rotate sufficiently to 

close the #2 contact. Contact Y7 has no significance 

during subsequent reclosing operations. 

C l o si n g  S eq uenc in g  

The number of reclosures and the time at which 

they occur is detennined by the location of the #3 cam 

screws , which close the #3 contact. 

I n sta nta neo u s T rip L o c ko u t  

As s hown i n  fi gures 5 and 7 ,  the trip circuit of 

the instantaneous trip units is opened by Yl3 and 

14 contacts from the time of the first reclosure until 

the drum returns 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 Y 13 h as no significance during 

subsequent reclosing operations. 

X-Y A n ti - P u m p  C i r c u i t  

Referring to figure 7 ,  when the breaker close cir­

cuit is energized through 52bb, Y5 and #3 contacts , 

the 7 9X coil is also energized. Then, X8 and X9 

contacts seal around the Y5 contact and energize 

4 

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. 

C o m p l ete O p erati n g  S e q u e n c e  

Fault-Trip - Immediate Reclosure 

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 th e drum begins to rotate. At the 

same time the coil of the contactor unit, 79X, is en­

ergized through drum contact #3 , contact Y5, and 

integratin g  lockout contact 9A, when used. When 

the breaker latch checking 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, 7 9X, seals in through 

its contact X8, while its o ther contact, X9, energizes 

the coil of solenoid unit 79Y to open contacts Y5 and 

Y13 and close contacts Y6 and Y7. As the circuit 

breaker closes, the breaker auxiliary s witches 52b 

and 52bb open, and 52a clo ses. 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 w ill 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 ,  112 cam contact closes to set up the motor 

circuit when the breaker is subsequently reclosed. At 

about the three second drum position contact 113 opens. 

At about 6 seconds , the Y unit latch is released by 

the 115 cam, resetting the Y unit. The relay is now 

ready for another reclosure as soon as contact 113 is 

closed by the 113 cam spring. The drum will continue 

to rotate, since the motor is energized through 52b 

and ttl 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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TYP E  RC AUTOMATIC RECLOSING RELAY I.L. 4 1 -66 1 -E 

(A) Start Position - Y Unit Reset (B) During Immediate R e closing - Y Unit R eset to Latch 

(C) P reparing for Second Reclosure (D) Lockout Pos ition 

Fig. 4. Cam and Y Unit Contact Positions. 
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a WhEN BKR . I S  OPEN 
52 - O I L  C I R .  6 K R .  AUX . SW. -CLOSED 

b WHEN dKR . IS O PEN 
S2 - O I L  C I R .  d K R .  MECri . SW . -CLOSED 
aa IN OPER . POS I T I ON 
52 - O I L  C I R .  6KR . MECH . SW . -OPEN 
bb IN OPE R .  POS I T I ON 
1 -2-3-4-1�-RC R ELAY DRUM OPERATED 

CO"TACTS 

52 - LATCH CHEC K  SW. 
LC 
52 - O I L  C I R .  BKR . TR I P  
TC CO I L  
�2 - CONTROL R ELAY 

X 
52 - CUTOFF RELAY 
y 

79 - RC RELAY MOTOR 
M 79 - P.C RELAY CONTACTOR 
X UN I T  79 - RC RELA Y SOLENO I D  
Y UN I T  

1 0 1 - CON TROL SW I TCH 

t� � 
ALARM 

52 
X 

NOTE: FOR RECLOSURE 
THROUGH I ND EPEN­
DENT CONTACTS ( BUT 
NOT I N ST ANTANEOUS ) 
MA KE DOTTED CON­
NECT I ONS AS SHOWN 
AND OPEN CONNEC­
T I ON TO T E RM I NAL 
1 6. 

lr FOR SELECT I V E 
I NSTANTANEOUS 
RECLOS I NG 
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�0 - I NS TAN TAN EOUS iR I P  UN I T  

8 - CONTROL POWER SW I TCn 
52 - LATCH CHECK SW. 
LC 

52 
y 

�3 - AUTOMAT I C  OPERAT I ON CUTOUT SW.  
S2 - O I L  C I R .  dKR . AUX .  SW. OPEN 

52 - O I L  C I R .  BKR . TR I P  
TC COJ L 

a WHEN dKR . I S  OPE� 
�2 - O I L  C I R .  BKR. AU X .  SW. C LOSED 

b WHEN aKR.  I S  OPEH 52 - O I L C l i . BKR . MECH . SW. C LOSED 

aa I N  OPE R .  POS I T I ON .  52 - O I L  C I R .  BKR . MEC H .  SW. OPEN 
bb I N  OPER . POS I T I ON 
1-2-3-�-1� RC R ELAY DRUM OPERATED 

CON TAC TS 

52 - CONTROL R E LA Y  
X 

52 - CUTOFF RELAY 
y 

79 - RC RELAY MOTOR 
M 

79 - RC RELAY COHTACTOR 
X UN I T  

79 - RC R E LAY SOLENO I D  
Y UN I T  

101 - COHTROL, SW J TCH 
PR - PROTEC T I V E  RELA Y  
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� 

. t� 
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ALARM 

NOTE: FOR R E C LOS URE 
ThROUGH I N DEPENDENT 
CONTACTS ( BU T  NOT 
I MSTAN TAN EiUS) MA KE 
DOTTED CONNEC T I ONS 
AS SHOWN AND OPEN 
CONNEC T I ON TO 
TEIU W iAL 16 

T FOR SELECT I VE 
I N STANTAN EOUS 
RECLOS I NG 
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TYPE RC AUTOMATIC RECLOSING RELAY 

Lockout 

When th e drum reaches the lockout position, the 

motor is de-energized, since cam contact #1 opens 

(as suming 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. 

O p ti ona l A r r a ngements 

Alternate operatin g  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. 

I.L. 4 1 -66 1 E  

functions as 52a and 52b contacts. The use o f  this 

unit reduces the number of control wires required.  

Motor Operation from DC 

An external inverter is available for o peration of 

the motor from either 125 or 250 volts de . Tlie 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 terminals of the inverter. 

This arrangement permits the use of an intermittently 

rated inverter, since the DC terminals are not continu­

ously energized. 

C H A R A C T E R I S T I C S  

The standard rating for the relay is:  

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

X and Y Units . . . . 120/240 V., 60 cycles 

or 48/125 V. D. C .  

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

Drum Speeds . . . . . . 6D-9Q-180-360 
Lockout Alarm Sec./Rev. 

A #4 cam screw can be set to close the #4 con­

tact in the lockout position. By j umpering 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 lo ckout, if the instantaneous trip pickup is 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 trip circuit can alternately 
be reestablished each time the Y unit is reset by 

short circuitin g  the #1 4 contact with a jumper. 

Selective One-Shot Instantaneous Reclosing 

By eliminating the #3 cam in the s tart 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 , reclosing will oc cur in the same manner as 

if #3 contact closed. Further reclosing by this means 

can be prevented by using either the Y 1 3  and 1 4  

contact c ircuit o r  b y  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 

Where the motor is to be o perated at 240 volts a 

resistor in the bottom right s ide 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 de, or w ith a 250 

volt rating. 

B u rden D a ta 

The maximum burdens for the various units of the 

standard RC relay when e nergized from a 120 V. 60 

cycle supply are listed below: 

Contactor Unit (Device 79X) 

Open position . . . . .  . 

Closed position . . . .  . 

Solenoid Unit (Device 79Y) 

Open position . . . . . . . .  . 

Closed position . . . . . . . . .  . 

Synch, Motor' ( Device 79M) 8.5 v. a. 

Auxiliary Unit (Device 79Z) 

When used 

49 -r. a. 

33 v.  a. 

151 v. a. 

84 v. a. 

Closed position . . . .  10.5 v.  a. at 120 V 
60 Cycle 

3 . 5 watts at 

125 V. D. C .  

The burdens o f  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 motor for a 15 minute period without injury. 

The Z unit can be energized continuously. 
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PR - PROTEC T I VE RELAY 
8 - CON TROL POWER SWI TCH "3 - AUTOMAT I C  OPERA T I OM 

50 - PROTEC T I VE R ELAY. I M STANTAM£0US TR I P  52 - O I L C I R . BKR. AUX . S W .  OPEN WHEN a SKR. I S  OPEN 52 - O I L  C I R .  BKR. AUX . SW. CLOSED 
b WNEN BKR . I S  OPEN 52 - O I L  C I R .  BKR . MECH. SW. CLOSED aa I N  OPER. POS I T I ON 52 - O I L  C I R .  BKR . MEC H .  SW. OPEN 

bb I N  OPER. POS I T I ON 
1-2-3-�-1� RC RELAY DRUM OPERATED 

CONTACTS 

l EGEND  

52 1 52 
y 

52 - LATCH CMECK SW. 
LC 
5 2 - O I L C l i . SK R .  TRI P 
TC COJ L 52 - CONTROL R ELAY 

X 52 - CUTOFF R ELAY 
y 

79 - RC R E LAY MOTOR 
M 

79 - RC R E LAY CONTACTOR 
X UN I T  

79 - RC R E LAY SOLENO I D  
Y UN I T  

79 - R C  RELAY CONTACTOR 
Z UN I T  

1 0 1 - CONTROL SW I TCH 
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TYP E  RC AUTOMATIC RECLOSING R ELAY __________________ I . L .  4 1 -66 1 E 

S E T T I N G S  

No settings are necessary unless factory settings 

do not meet the application requirements . The factory 

settings are for three rec lo sures - im mediate , 15 and 

45 seconds, with a drum revolution in 60 seconds . 

Contact #4 is set to c lo se 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 

de or 240 volts ac; the motor, at 240 volts ac . 

C o i l  R e s i s to r  R e co n ne c t i o n  

I f  the X and Y coils of the standard relay are to 

be used on 48 volts de 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. 

D r u m  S p e ed 

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. 

R e c l o s e  S e q u e n c e  

The #3 cam s prings (which initiate reclosing) can 

be set at any point fro m 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 spacing is used there is not 

sufficient time to open the #3 contact and then un­

latch the Y unit. Thus, the maximum number of re­

clo sures is six at the 0, 10, 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 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 

after each #3 contact c losure. 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. 

I N S T A L L A T I O N  

The relays should be mounted on switchboard 

panels or their equivalent in a location free from dirt, 

moisture, excessive vibration, and heat. Mount the 

relay verticallY by means of the four mounting holes 

on the flange for semi-flush mounting or by means of 

the rear mounting stud or studs for projection 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 s teel panel mounting or 

to the terminal studs furnished with the relay for 

thick panel m ounting. The terminal studs may be 

easily removed or inserted by locking two nuts on 

the stud and then turning the proper nut with a wrench. 

For detailed FT case information refer to I . L .  

41-076 .  

C a ut i o n  

I f  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 de voltage. 

A D J U S T M E N T S  A N D  M A I N T E N A N C E  

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 follo wed. 

A c ce p ta n c e  C h ec k  

The factory settings of the standard relay are: 

Coil Resistors in series with X and Y ,  

and motor 

X and Y rating . 

Motor rating . .  

. 125 volts dc/240 

volts ac 

. 240 volts 60 cycles 

Motor speed . . . 1 revolution in 

60 seconds 

Contact Settings . . . .  See fi gure 5 

1 1  www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYP E  RC AUTOMATIC RECLOSI NG RELAY _________________ ___ _ 

The following checks may be perfonned 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 de rating) or at lo wer 

ratings by bypassing the coil resistor or resistors. 

Energize the Z coil at 80o/c of pickup. See that X 
and Y pick up po sitively 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 XB 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 m anually rotating the 

drum with the push rod depressed . 

R o ut i ne Ma i nte n a n ce 

All contacts should be periodically cleaned with 

a fine file. A contact burnis her S#182A836H01 is 

recommended for this purpose. The use of abrasive 

material for cleaning contacts is not recommended, 

because of the danger of embedding small particles 

1 2  

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° F, such as 

sometimes may occur in outdoor installations . This 

oil is available in 1 oz. bottles as S#17236 39. 

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 as sembly 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 plate of the motor and gear as sembly 

and, then, the knurled oil cap. Saturate the wool with 

S#1723639 oil .  Reas sem ble. 

R E N E W A L  P A R T S  

Repair work can be done most satisfactorily at 

the factozy . However, interchangeable parts can be 

furnished to the customers who are equipped for doing 

repair work. When orde�ing parts, always give the 

complete nameplate date. 
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TYPE RC AUTOMATIC RECLOSING RELAY ________________ _ I.L. 4 1 -66 1 E  
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Fig. 9.  Outline one/ Drilling Plan for the Type RC Relay in the Type FT32 Case. 
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Westinghouse I . L .  41 -66 1 G 

I N S T A L L A TI O N  • O PE R A T I O N  • M A I N T E N A N CE 

I N S T R U C T I ·O N S 
TYPE RC AUTOMATIC RECLOSI NG RELAY 

C A U T I O N Before putting relays into servic e ,  remove 

all  b locking which may have been i nserted for the 

purpose of securing the parts d u ri n g  shipment, make 

sure that all moving parts operate freely , inspect the 

c ontacts to se e that they are c le an and c lose prop­

erly , and operate the relay to c he c k  the settings and 

e lectric al c onnectio n s .  

A P P L I C A T I O N 

The typ e  RC auto m atic reclosing relay is u s e d  

for automatic reclosure of A C  or D C  e l e ctrically oper­

atf�d c ircuit breakers after they have been opened by 

overcurrent or o ther p rote c ti v e  re lay actio n .  The re lay 

may be adjusted to p rovide sev eral rec losures at pre­

determin ed time interva l s ,  so that in case the breaker 

does not remain c lo sed after the first reclosure addi­

tional reclo sure s  will he made.  The first rec losure 

usually i s  an instantaneous re closure through pre­

closed contacts s ince system operating e xperience 

has shown that the maj ority of faults are of a tem­

porary nature , such as li ghtning flashov ers , and will  

not  be re-established after interruption of the fault 

c urrent. Consequ ently , service interruption can be 

minimized by the use of a n  instantaneous re closure . 

However, the first reclo sure may he de l ayed if des ired. 

In ca..s e  the c ircuit breaker does not remain c losed 

after the first rec losure , the relay wil l  make additi onal 

rPc losures at s uitably grade d  intervals . It i s  common 

practice to m ake two additional rec losure s ,  but the 

relay m ay b e  adju sted to m ak e  any number up to a 

total of six reclo sures if desire d .  If the breaker does 

not remai n  closed a fter the fi nal reclosure , the timing 

drum stops in the " Lockout" pos ition , and any further 

atte mpts at rec lo sure must be m ad e  by m anual opera­

tion of the control s witc h .  H o wever,  if the breaker 

remains c losed after any automatic rec losure , or, s u b­

sequently , after manual reclosure , the re lay timing 

drum will  advanc e to and stop at the "Start " position ,  

where the re lay i s  i n  re adin e s s  for another cycle o f  

automatic rec losures foll o win g t h e  next tri pping of 

the brea ker. 

For any automatic rec lo sing application ,  the de­

ratin g factors for breaker intPrrupting a bility should 

SUPERSEDES I . L .  41 -661 F 
-* Denotes change from superseded i ss u e .  

b e  checked when choosing any particular reclosi n g  

c yc l e .  Also , w he n  u s i n g  i n stantaneous first rec losure 

it is n e c e s sary that the protective relays open their 

contacts w ithin 10 cycles or l e s s  after the breaker 

is tripped in o rder that the trip c irc uit will be de­

energized before reclosure takes plac e .  

C O N S T R U C T I O N  

As s how n in figure 1 ,  the RC re lay c ons ists of a 

l atc hin g s ole noid unit ,  Y ,  a synchronous motor dri ven 

timing unit , and a n  instantane ous aux iliary u ni t ,  X .  
A n  add iticmal i nstanta ne ous unit , Z ,  i s  a lso prov ide d 

w he n  spec ified. 

T i m i n g  U n i t  

The timing unit contains a synchronous motor and 

g ear train mounted behi!lli the front s ub-bas e .  The 

g ear train drives a drum w ith c am s ,  w hich actuate 

contacts 1 , 2, 3 ,  4 and 1 4. Cam 5 actuates the Y u n it 

latch to reset the Y u nit a nd c lo s e  the Y 1 3  contact . 

Cams tt 1 and # 2 ,  w hi c h  operate contacts 1 and 2 

respecti ve ly ,  are notched and are not intended to be 

adjusted in the fie ld .  Cam #3 is a s e ries of flat 

s prings secured by scre w s ,  w hich c an be located at 

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

#5 consist of s crews which c an b e  set  at any point on 

th e periph ery o f  the drum . cam #14 is a sin gle micarta 

b lo ck , l o c ated to the rear of the cam #5 position and 

held by a #5 cam s crew .  

The gear train reduction ratio is adjustable . The 

drum speed dial c ontains indices ,  which are lined up 

w ith an inde x mark to m es h  the proper gears for the 

desired drum speed . A c l amping s c re w  is p rovided at 

the edge o f  this dial . A push rod is lo cated on the 

front of the drum to demesh the drum and permit free 

manual drum rotation. 

The dial o n  the timin g drum has 60 divisions 

( s e c ond intervals with 6 0  s e c ond drum speed). The 

edges of the # 3 ,  4 and 5 c am s lots have 12 equal ly 

spac ed white marks corres pondin g to 5 second in­

terv al s  with a 60 second drum spe ed . 
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TYP E  RC AUTOMATI C  RECLOSING RELAY ____________________ 
_ 

y 
S O L E N O I D  

U N I T  

d p l unger 

Contacts 1 ,2,3,4 (R i ght to 
Left) 

C ontact 1 4  

T i mi ng Drum 

P u s h  Rod 
T I M I N G  

U N I T  

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

Drum speed d ial 

i ng screw 

Contact 9 � 

X 

U N I T  

Contact 8 

�------ Motor C o i l  Res i s tor 
_.,.... _____ X & Y Coi l Res i s tor 

F ig . l .  Type RC Relay, Without •z• Unit, Without Case. 
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TYP E  RC .AUTOMATI C  RECLOSING RELAY 

H UII I T  

aiM.ATIU LOCIOUT 
(OI'TIOIM.} 

.UISTO ... TO IE C. IIECTU f•2tKI v.A,C. 01 1251 v.o.c:. ,  OIILY 

B!.!!W 
Dlwt 0PlM.TUI ­

t,2,3, .. , 1 1t  
I IMIT - I,i,IA 

Y UIIT • !io,l,7,13 

JOLEJIOID UIIIT 

IESI STOI-TO I[ COit­
IIECT£0 FOR l..O V.A.t. 
AIIO IY-PAUEO FOI: 
uo v.A.c. 

TEST SIITCH 

182A[57 
Fig. 2. Internal Schematic of the RC R elay ,  Without Z 

Unit, in Type FT32 Case. 

Y Solenoid  Unit  

The Y unit coil i s  locate d t o  the re ar o f  the fr ont 

sub- base.  Whe n e ner gize d  a plunger is attr acte d to­

war d the rear of the re lay against a spr ing. A micar ta 

disc on the fr ont e nd of the plunger actuate s contacts 

Y5, Y6 and Y7. As the disc move s to the re ar it re­

le ase s the latch ar m. Whe n re le ase d  the latch ar m is 

r otate d counter clockwise by the te nsion of the mov ing 

contact spr ing of contact Yl3 and a small he lical 

spr ing. This r ota tion block s  the full re se t  whe n Y is 

de-e ner gize d. Thus, the Y unit has three positions as 

shown in Table I. The Y unit, is re se t  by the #5 cam 

on the timing dr um, which r otate s  the latch ar m clock­

wise against the te nsion of the Y 1 3  mov ing contact 

spr ing. 

UPPEl H UIIIT 

CI,IU.ATIVE LOCII)UT 
(OI'TIOIAL) 

IESISTOI• TO IE 
C8HECTED FOR .1"-0 
V.A.C:. 01 11fo V.ti.C,. 
"" 

COITICU 
OIUM OPEIATEO -

1,2,3, .. , 1  .. 

l UIIIT • 8,9,9A 

Y UIIIT - 5.,6,7,U 

Z UM I T - 10,11,1.1 

LOtfEl H UII IT 

I.L. 41 -661 G 

IEII STOI•TO I( 
toiiiECTED FOI Z'tCI 
V.A.C. MD lf'-PASStQ 
FOI no v.a.c. 

TIMIIIG IGTOI 

TEST Sirlrctl 

TEIMIIIM. 

182A758 
Fig. 3. Internal Schematic of the R C  Relay,  With Z Unit, 

in Type FT32 Case. 

I n s ta nta neo us X U n i t  a nd O p tio na1 C u mul at ive Lo ckout 

The X unit is a clapper type auxiliary re lay sim­

ilar to the type SG with two make contacts, X8 and 

X9. The X unit also oper ate s a r atche t  me chanism, 

whe n  supplie d, to count the number of bre aker oper a­

tions. M ter a pre se t number of counts the r atche t will 

ope n  the cumulative lockout contact, 9A. The ra tche t 

tee th are numbere d so that re maining oper ations be ­

fore lock out can be v isually de ter mine d. The re lay 

case cover must be re move d to re se t  the ratche t. 

I n sta n ta n eo u s  Z U n i t  (W h e n  u se d )  

The Z unit i s  a clapper type auxiliary re lay 

(standard SG) with one make contact, ZlO, and make­

bre ak contacts , Zl l and Z 1 2. 

Table I 

Y UNIT CONTACT POSITIONS 

PLUNGER CONTACT POS ITION 

POSITION Y5 Y6 Y7 Y13 

Re se t  Close d Ope n  Ope n Close d 

Latche d and De-e ner gize d 
(Inter me diate )  Ope n Ope n  Close d Ope n 

Ener gize d  Ope n Close d  Close d  Ope n 
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TYP E RC AUTOMATIC RECLOSIN G  RELAY ________ ________ ____ _ 

O P E R A T I O N  

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. Fi gure 5 is based on the factory cam adjust­

ment - im mediate, 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 

111 and 52b contacts when the breaker opens. As the 

drum moves away from the start position, 112 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 112 contact opens at 

the start position. If the breaker is open, the drum 

will stop in the lockout position, since the 11 1 ,  52a 

and Y7 contacts are all open at this point. 

Contact Y7 keeps the motor energized when the 

breaker remains clo sed after an immediate rec lo sure 

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. 

C l o s i n g  S e q ue n c i n g  

The number of reclosures and the time at which 

they oc cur is determined by the location of the #3 cam 

screws, which clo se the #3 contact. 

I n s ta n ta neo u s  T r i p  L o ck o u t  

A s  s hown 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 first reclosure until 

the drum returns 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 operations. 

X -Y A n ti - P u mp C i rc u i t  

Referring to figure 7 ,  when the breaker clo se cir­

c uit is energized throu gh 52bb, Y5 and #3 contacts, 

the 7 9X coil is also energized . Then, XB and X9 

contacts seal around the Y5 contact and energize 

4 

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. 

C o m p l e te O pe ra t i ng S e q u e n c e  

Fault-Trip - Immediate Reclosure 

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, energizin g the motor 7 9M through 

contact #l, and the drum begins to rotate. At the 

same time the coil of the contactor unit, 79X, is en­

ergized through drum contact #3 , contact Y5, and 

integrating lockout contact 9A, when used . When 

the breaker latch checking switch, 52LC, closes , the 

breaker control relay 52X is immediately energized 

through the p reclosed contacts Y5 and 3 .  This in 

tum energizes the closing coil of the breaker, 52C. 

Simultaneously, contactor unit, 7 9X, seals in through 

its c ontact X8 , while its o ther contact, X9, energizes 

the coil of solenoid unit 79Y to open contacts Y5 and 

Y13 and close contacts Y6 fnd Y7. As the circuit 

breaker closes , the breaker auxiliary s witc hes 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 i s  

energized through Y7. When the breaker trips the 

second time, no immediate operation occurs. At about 

one second , 112 cam contact closes to set up the motor 

circuit when the breaker is s ubsequently reclosed. At 

about the three second drum position contact 113 opens. 

At about 6 seconds, the Y unit latch is released by 

the 115 cam, resetting the Y unit. The relay is now 

ready for another reclosure as soon as contact 113 is 

closed by the 113 cam spring. The drum w ill continue 

to rotate, since the motor is energized through 5 2b 

and 111 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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TYPE RC AUTOMATIC RECLOSING RELAY ---------------------- I .L.  41 -661 G 

(A ) Start Position - Y Unit Reset (B) During Immediate Recio sing - Y Unit Reset to Latch 

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

Fig. 4. Cam and Y Unit Contact P ositions. 
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TYP E  RC AU TOMATIC RECLOSING RELAY ____________________ _ 
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TYP E  RC AUTOMATIC R ECLOSING RELAY ___________________ ...:..:I ·-=.L:...:. 4::.:..l ;:..06:::..:l..::G 

Lockout 

When the drum reaches the lockout position,  the 

motor is de-energized ,  since c am contact # 1  opens 

( as suming the breaker is open). The breaker must 

then be closed by the c ontrol switch. If the breaker 

then remains closed the drum will rotate to the "Start" 

position, where the motor is de-energized by the # 2  

c a m  contact. 

O p t i o n a l  A rra ng e m e n ts 

Alternate operating arrangements are described 

below .  

Reclosing Through Contact Y 6  

A s  shown i n  figures 6 ,  7 and 8 the c lose circuit 

c an be energized through contact Y6,  where an in­

depende nt contact is required or where a reclosing 

delay is desired.  Y6 clo ses approximately 6 cycles 

after 79X is energized. 

Lockout Alarm 

A #4 c am screw can be set  to close the #4 c on­

tact in the lockout position. By j umpering terminals 

4 and 6 and connectin g terminal 7 to an alarm cir­

cuit, an alarm will b e  sounded when the breaker 

locks out. 

Additional Instantaneous Tripping 

Contact #4 c an be s et to reestablish the instan­

taneous trip circuit after the last reclosure and prior 

to lockout, if the instantaneous trip pickup is 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 trip circuit c an alternately 

be reestablished each time the Y unit is reset by 

short circuiting the #14 c ontact with a jumper. 

Selective One-Shot Instantaneous Reclo sing 

By eliminating the #3 cam in the start position 

and by using terminals 16 and 17 with an external 

device,  selective , instantaneous reclosing can be 

o btained. When the contact of the external device 

closes, reclosing will o c cur in the s am e  manner as 

if #3 contact closed. Further reclosing by this means 

can be prevented by using either the Y 13 and 1 4  
contact circuit o r  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 of  this 

unit reduces the number of control wires required. 

Motor Operation from DC 

An e xternal inverter is available for o peration of  

the motor from either 1 2 5  or  250 volts de . The D C  
terminals of the inv erter are c onnected in p lace of 

terminals 8 and 9 in figure 7. Terminals 8 and 9 are 

then con ne cted to the AC terminals of the inverter. 

This arrangement p ermits the use of an intermittently 

rated inverter, since the DC terminals are not continu­

ously energized. 

Automatic Reclos ing with 
T he RC and CVE- 1 Relays 

The scheme in figure 9 and t he timing c hart in 
figure 10 illustrate automatic reclo s ing w ith RC 
reclosing r e lay and the CVE-1 sychro-verifier r elay 
w it h  line and bus v oltage u nits . The RC u s ed here 
h as internal wiring as s h ow n  in figur e 1 1 .  C o mparable 
wiring may als o be provided in an RC relay without 
t he Z unit.  Refer to I . L .  4 1 -68 1 . 1 H  for data on the 
CVE-1 r elay. 

T his sche me provide s the fo llow ing features : 

A. Selective I ns tantane ous Rec los ure - foll ow ing a 
high speed (HS) tr ip operation. 

B .  T im e  Delayed Reclos ure When: 

1 .  L i ne is hot and bus is dead 

2 .  Line i s  dead and b us is hot 

3 .  Sys tem i s  in sy n c hr onism 

C. I nt ermed iate Lockout 

Should reclos ing be otherwise unsucce s sful the 
m o tor is s topp ed at an inte rmed iate lock out 
position, with s ubseque nt s ingle s hot r ec losing 
only whe n the line becomes reenergiz ed and is in 
s ync hronis m w ith the bus vo ltage. 

D. Motor-Supply Tran sfer 

Should th e bu s become dead the motor supply i s  

transferred auto matically t o  l ine s ide pot e ntia l .  

E .  Alarm s 

A c o ntact is provided to actuate a time-delayed 
e x ternal alarm for intermediate l ock out. Another , 
i nde p e nd e nt c ontact is used to alar m for final 
lockout. 

9 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



0 

* 
"ll 
�· 
90 
I'll )( 
;; .. ::t 
2.. 
.... n . 
::r 0 " >-3 0 
a 0 
n <0 
0 . ... > 
;. 0 � " 
-1 N "< 1:1 
" 
::tl 
I") 
::tl 
!.. Q ::c 
� 
;. 
� 
c: 
:. ... 
� ::r 
0 I") 
tD .. " 
Q ,... " .. 
I") 0 ::t .. 
0 -
I") .. n 
� . .. 

I f-' CD 1\) ;J:> CD f-' Lv 

) 

,-----i� - - - - ..,  

PR - PROTEC T I VE RELAY 
8 - CON TROL POWER SW I TCH 

�3 - AUTOMAT I C  OPERA T I ON 
50 - PROTEC T I VE R E LAY . I N STAN TANEOUS TR I P  
52 - O I L  C I R .  BKR.  AUX . SW. OPEN WHEN a 8KR.  I S  OPEN 
52 - O I L  C I R .  B K R .  AUX . SW . CLOSED 

b WHEN BKR . I S  OPEN 
52 - O I L  C I R .  BKR . MECH . SW. CLOS ED 
aa I N  OPER . POS I T I ON 
5l - O I L C I R .  BKR.  MEC H .  SW. OPEN 
bb I N  OPER. POS I T I ON 
1 -2··3-;t- la+ RC R E LA Y  DRUM OPERATED 

CON TACTS 
1 0 1 - C O N T R O L  S W I T C H  

79 9 79 
1 5 I n 

Y6 

L EGEN D 
52 - LATCH CHEC K  SW . 
LC 
52 - O I L C I R . aK R .  T R I P  
TC CO I L  
52 - CON TROL R ELAY 

X 
52 - CUTOFF RELAY 

y 
79 - RC R E LAY MOTOR 

M 
79 - RC R E LAY CONTACTOR 

X UN I T  
79 - RC R E LAY SOLENO I D  
Y UN I T  

79 - RC R ELAY CONTACTOR 
Z UN I T  

8 6 - LOC K O UT R E LAY 

2 

Zll  

79 
6 

T� . 1� 
� 

ALARM 

N OTE:  FOR RECLOSURE 
THROUGH I NDEPENDEN T 
CON TACTS ( SUT HOT 
I HSTANTAN EO�S )MAKE 

DOTTED CONNEC T I ONS 
AS SHOWN AND OPEN 
CONNECT I ON TO 
TERM I NA L  16 

t FOR SE LECTI V E  
I NSTANTANEOUS 
R EC LOS I NG 

-t 
-< , 
m 
;;o 
n 
,.. 
c 
-t 

� 
,.. 
-t 
n 
;;o 
m 
n 
r-
0 
� 
z 
C'l 
;;o 
m 
r­
,.. 
-< 

I 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om
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R C  S e tt i n g s 

I n  t he RC relay per internal  s c he m atic 1 8 8 A1 84 

(figure 1 1 ) t he co nne ction betw e e n  co ntact 113 an d the 

anti-pump c irc uit has be e n  s e parated s o  that e xternal 

devic e s  c a n  be c onnected betw e e n  t erminals 1 6  and 

1 8 ,  as shown in figure 9 .  Some of the factory c am 

settings for the RC relay must be c ha nged to pr ovide 

tim ing as s how n in figure 1 0 .  The cam s pr in g  w hich 

precloses the 113 c o ntact in t he start pos ition s h ould 

be r emoved ::>o that insta nta ne ous rec los i ng may b e  

i nitiated b y  the SX a nd 11 1 4  c o ntacts. T h e  t hird 

re clos ure must be ad vanc e d  t o  the 40 s e c ond p oint 

or earlier by mov ing the a s s oc iated 11 3  cam spr ing ; 

t he assoc iated 11 5  c am screw mus t be relocated to 

reset Y at 45 s e c onds . Als o ,  a cam s pring mus t b e  

added to c ause 11 3  c ontact closur e  at 5 0  s e c onds ( or 

e ar lier) for recl osure under synchro-verifie r  c ontrol 

at intermediate lock out , a nd a 11 5 cam screw mus t  be 

added t o  r e s e t  Y be fore the final loc kout or s tart 

pos itions are reac hed after the final rec losure .  

A 11 4  c a m  s crew must b e  added t o  provide a 

c losure at app roximately 4 8  second s ,  just prior to the 

intermediate lockout positi o n .  In this s cheme the #4 

c ontact functions not only to actuate the final lock­

out alarm but also to control interm ediate lockout and 

the following reclosure , via auxiliary relays 79-4X 

and 7 9 -4 Y, upon restoration of line voltage after a 

p e rm anent fau lt . If intermediate lockout is desired at 

a time less than 50 se conds from the start of the 

reclosing s equence , the cams which actuate the #3 

an d #4 contacts may be moved to c lose sooner than 

the 50 and 48 s ec ond points shown in figure 1 0 .  

Approximately 1 0  s e c onds mus t s ep arate reclosures 

to insure that the Y unit has sufficient time to be 

res e t  by the #5 c am .  Thu s ,  to advance the inter­

mediate lockout time , it is necessary to advance the 

third reclosure by at le ast the s ame amount. 

I n  s imilar fashion , inte rmed iate lockout must 

occur at least 1 0  seconds prior to the start pos ition 

::>0 that final synchro-ch eck reclosure will not l e ave 

the Y unit in the latched pos ition . A # 5  c am s c rew 

must be added to reset the Y unit as already men­

tioned and must clear the latch arm before the drum 

reaches the final lockout position. 

The other factory c am s e ttin gs are satis fac tory. 

In c ertain styles of the RC relay , c am s e tting c han ges 

s imilar to those just d e s c ribed may alre ady have been 

m ad e .  

I n s t a n t a n e o u s  R e cla s e  O p e r a t i o n  

Assume a high s p e e d  trip for a line fau lt.  This 

energizes the SX ope rating c oil  which is in s eries 

with the trip coil 5 2 T .  The SX contac t along with 

the closed Y 1 3  an d 14 contacts ess entially bypass 

the #3 c ontact reclosing circ uit to initiate immediate 

reclosin g .  At the same time the X-Y anti-pump c ircuit 

is energized in the c onventional manne r ,  picking up 

the Y unit,  o pening the Y 5  contac t to pr e vent m ore 

than one rec losing impuls e .  I n  addition ,  the ope ration 

of the anti -pump circuit results in the opening of the 

Y 1 3  c ontact. By the tim e th e Y 1 3  opens the breaker 

close c ircuit s hou ld b e  s ealed by a 52X contact or 

equivalent. If the c lo s e  c ircuit does not have a s e al 

around Y 1 3  and 1 4  initi ating c on t ac t ,  an internal 

jumper s hould be added around the Y 1 3  c ontact to 

prevent prem ature de-ene rgization of t he bre aker 

close circuit.  Whether Y 1 3  is jumpe re d or not, th e 

instantaneous reclos e c ircuit is o pened s oon after 

the drum moves off the s tart position s ince the 1 4  

contact opens at about the 3 s econd point.  

T i m e d  R e c l o s e  O pe r a t i on s 

At 7 s e conds a # 5  cam screw will  reset the Y 

unit , s e tting u p  the c i rcuits for the next reclose try. 

At 1 5  s ec on ds , if the bus or the line is d e ad w ith the 

other s ide hot or if both sides are e ne rgized and i n  

s ynchronism , a reclos e w i l l  oc cur s hould the first 

rec los e be unsu c c e ss fu l .  In any c as e ,  the drum will 

continue to rotate and w ith the breaker o pe n  a similar 

reclose will  occur at 4 0  s e c on ds if  allowed by the 

CVE re lay or the voltage units .  The drum continues 

to rotate with the breaker open until 4 8  s e c onds . If  

the breaker i s  open at  this point,  th e # 4  c ontact 

c losure ene rgizes SG re lay 79-4X which s e ts u p  the 

RC for a synchronism check reclose whenever the 

line is re stored . The motor c ontinues to run until 

50 s ec . ,  when the #3 c ontact c los e s .  #3 contact 

en ergiz e s  the 7 9-4Y coil through the 7 9-4 X contac t ;  

a 7 9-4 Y break contact then stops the m otor . T h e  # 3  

contact also c ompletes the circuit through the C V E  

unit c ontact s o  that reclosing w i l l  take place when 

synchronism occurs . The 79-4X break contac t in 

s e ri e s  with the bus and line voltage contacts V1 and 

V 2 prevents reclosing at this point for any c ondition 

other than synchronis m .  A 79-4Y c ontac t ,  connected 

to an external d e lay timer , can be used to alarm for 

this intermediate lockout state. 

After the perm anent fault i s  removed from the 

line and the line is ene rgiz ed from the remote station, 
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TYP E  RC AUTOMATIC RECLOSI HG RELAY _____________________ _ 

the local breaker will close automatically if the 
line and the bus voltages are in synchronism .  This 
feature eliminates the need for manual res toration at 
the end of the line protected by this scheme following 
a permanent fau lt.  After recl osure the 52b contact 
conn ec ted to the n e gative bu s de-energizes the 79-4X 
and 7 9-4 Y relays s o  that the motor can be re-energi zed. 
The RC then returns to the s tart position. 

If the res erved-synchronism-check reclose at 50 
s econds is unsuccess fu l ,  the motor moves toward s 
the final lockout position since Y5 d e-ene rgizes 
7 9-4 X and subsequently 79-4Y. The #4 contact opens 
at approximately 52 sec ; thus when the # 5  cam s c rew 
res ets Y at about 5 4  sec . 7 9-4 X i s  not immediately 
re-en ergized by Y5 . An additional #4 contact closure 
j ust before final lockout allows 79-4X to be re­
energiz e d ;  a 7 9-4X contact with external delay timer 
can provide final lockout alarm. 7 9-4 Y is not ener­
gized now since #3 contact opened at about 5 2  sec , 
so the motor continues to run to the final lockout 
position unde r  #1 contact supervision . 

O pe rat ion  fo r a T ran s i e n t  F a u l t  

I f  the fault has been cleared and reclosing suc­
ces sful prior to the 48 se cond point the 79-4X unit 
cannot be energize d  by the #4 contact due to the 
open 5 2 b  contac t ,  so the motor continu es to run 
through this point to the s tart positio n .  If the fault 
is not cleared by high s peed relays so that n o  
immediate re closure occurs t h e  motor will s till run 
to the 1 5  s ec ond point and beyond to provide the 
voltage or synchronism check reclos ures . 

M o tor-S u p p l y  Tran s fe r  

Where a reliable a-c source i s  not otherwise 
available or to avoid the n e ed for an inverter, connect 
the RC motor to bus/line potential. Then the v1 and 
V 2 voltage units already available for supervis ing 
reclosure may be utilized as shown in figure 9 to 
transfer th e motor to line s ide potential upon loss of 
bus voltage . 

M od i f i c a t i o n s  for O t h e r  F e a t u r e s  

The relay circuits are s u fficiently flexible that 
any of the above features may b e  eliminated or 
modified to suit the individual operational needs.  
For example , the voltage units may be reconn ected 
or disconnected to set up other voltage logic . Also,  
synchronism-check reclosing may be eliminated o r  
utilized only o n  t h e  s ec ond a n d  third reclos e ,  with 
the intermediate lockout feature eliminated . Alt er-

1 2  

natively , the selective reclosing feature m ay be 
eliminated and an imm ediate unsupervised reclose 
can be initiated through the # 1 4 contac t ;  or the 
immediate reclos e may be initiated by the #3 contact 
through the synchronis m-check or voltage c ircuits . 

C H A R A C T E R I S T I C S  

The standard rating for the relay i s :  

Motor . . . . .  . 
X and Y Units . . . . 

Z Unit (when used) . 
Drum Speeds . . . . . 

. 1 20/240 V. , 60 cycles 

. 1 20/240 V . , 60 cycles 
or 48/ 125 V. D .  C .  

. 125 V .  D .  C .  

. BQ-90- 180-360 

Sec . /Rev. 

Wh ere th e motor i s  to be o perated at 240 volts a 
resistor in th e bottom right s ide is connected in 
series with the motor c oil. R e lays are available for 
operation o n  50 cycl e s .  X & Y units can be supplied 
for a minimum rating of 24 volts de, or with a 250 

volt rating. 

B urde n D a ta 

The maximum burdens for the various units of the 
standard RC relay w he n  e nergized from a 120 V. 60 

cycle s upply are listed belo w :  

Contactor Unit (Device 79X) 

Open position . . . . . . 49 v. a.  
Closed position . . . . . 33 v. a .  

Solenoid Unit (Device 79Y) 

Open position . . . . . . 1 5 1  v. a .  
Closed position . . . . . 84 v. a. 

Synch ,  Motor (Device 7 9M )  8.5 v .  a .  
Auxiliary Unit (Device 79Z) 

When used 
Closed position . . . .  1 0. 5  v. a.  at 120 V 

60 Cycle 
3 . 5  watts at 
125 V. D .  C .  

The burdens o f  the X and Y units oc cur only 
mome ntarily d uring the rec lo sing cycle but the motor 
is e nergized throughout th e reclosing cycle. Th e  X 

and Y units can be e nergized for a 1 m i nute period 
and the motor for a 1 5  m inute peri od w i th out inj ury . 
T he Z unit c an be ene rgized c ontinu ously .  
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TYPE RC AU TOMATI C  RECLOSING RELAY -------------------.!.:.I..!:::.;L.�4l.!..:l-�66�l�G 

S E T T I N G S  

No settings are neces sary unless factory settings 

do not meet the application requirements . The factory 

settings are for thre e reclo sures - im mediate , 1 5  and 

45 seconds, w ith a drum revolution in 60 seconds . 

Contact #4 is set to c lo se in the lockout position. 

Contact # 1 4  is set to c lose in the s tart position for 

instantaneous trip lockout after the first reclosure. 

The standard relay i s  s hi p ped with the X and Y coil 

and motor coil res istors connecte d .  With these con­

nections the X and Y coils may be u sed at 1 25 volts 

de or 240 volts ac ; the motor, at 240 volts ac. 

Co i l  R e s i s to r  R e c o n n e c t i o n  

I f  th e X and Y coils o f  t h e  s tandard relay are to 

be used on 48 volts de or 1 20 volts ac, the X and Y 

coil resistor must be bypas sed. If the motor is to be 

e nergized at 1 20 volts a c ,  the motor c oil resistor 

must be bypassed. 

D r u m  S p eed 

To c hange the drum speed, loosen the c lamping 

screw at the edge of the drum speed dial, depres s  the 

push rod on the drum,  and rotate the motor and gear 

asse mbly to the des ired spe ed position, by pushing 

on one or more of the posts betwe en the motor and 

gear mounting p late s .  Then tighten the clamping 

screw.  Select the fastest drum speed which will 

accomodate the desired reclose timin g .  

R e c l o s e  Sequence 

The # 3  cam s prings ( w hic h initiate reclosing) c an 

be set at any p oint fro m the start position , to the 

50th scale d ivision, by loosening the cam spring 

screw and sliding the cam to the desired position.  

Th e c ams may not be spaced c loser than 1 0  scale 

divisions. If a c loser spacing is u sed there is not 

suffic ient time to o pen the #3 contact and then un­

latch the Y unit. Thus, the maximum number of re­

c lo sures is six at the 0, 1 0 ,  20 , 3 0 ,  40 and 50 scale 

division points . A c am spring may not be plac ed 

pas t the 50th scale division. Otherwis e insufficient 

time is available to allow the Y unit to unlatch and 

# 5  cam screw to travel clear of the latch before the 

lockout position. A thin headed screw is located in 

the #3 groove near the start position. This s crew 

acts as a s top 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 s et, the #5 

c am scre ws must be located to unlatch the Y unit 

after each #3 c ontact c losure.  The #5 screws s hould 

not rotate the Y unit latch arm until the #3 contact 

has opened. In addition, the # 5  cam s cre ws must 

be c lear of the Y unit latch arm before the next #3 

contact closure . 

Hardware is shipped with each re lay to provide 

additional c ams for applications requiring more 

cams than are u s ed with the factory settings . 

I N S T A L L A T I O N  

The relays should be mounted o n  s witchboard 

panels or their e quivalent in a location free from dirt, 

moisture , excessive vibration, and heat. Mount the 

relay vertically by means of the four m ountin g holes 

o n  the flange for semi-flush mounti n g  or by means of 

the rear mounti n g  stud or studs for proj ection mount­

i n g. Either a mounting stu d  or the mounting screws 

may be utilized for groundi n g  the relay . The elec­

trical c onnections m ay  be m ad e  directly to the termi­

nals by means of scre ws for s te e l  panel m ounting or 

to the terminal studs furnished with the re lay for 

thick p anel m ounting. The terminal studs may be 

easily rem oved or inserted by locking two nuts on 

the stud and then turning the proper nut with a wrench . 

For detailed FT c ase information refer to I . L .  

4 1 -076 .  

C a u t i o n  

I f  the circuit breaker does not h ave a latch c heck 

switc h ,  reclosing should be de lay e d  by use o f  the Y6 

c ontact either to directly energize the c lose circuit, 

or to e nergize an e xternal auxiliary re lay . Using the 

Y6 c ontact will delay rec losing about 2 cycles after 

5 2bb cont act c l os e s  with X & Y energized by ac 

voltage; 4 cycles, with X & Y energized by de voltage. 

A D J U S T M E N T S  A H O M A I N T E N A N C E  

The proper adjustments to insure c orrect o pera­

tion of this relay have been made at the factory . Re­

adjustm ent after rec eipt by the customer will be nec­

essary only as required by the reclosin g cycle require­

ments and the supply v oltages of a particular appli­

tion as described un der "Settings . "  In reassem bling 

the relay after repairs , or in c hecking the adjustments 

at re gular maintenance perio ds,  the instructions be­

low should be followed . 

A c c epta n c e  C h eck 

The factory settings of the standard relay are :  

Coil Resistors in series with X and Y ,  

and motor 

X and Y ratin g . . 1 25 volts dc/240 

Motor ratin g  . .  

Motor speed . . .  

Contact Settings . 

volts ac 

. 240 volts 60 cycles 

. 1 revolution in 

60 seconds 

. See fi gure 5 
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TYP E  RC AUTOMATIC RECLOSING RELAY _____________________ _ 

The following checks may be perfonned to deter­

mine if the relay, as received from the factory ,  is in 

serviceable condition. 

Energize the X, Y and motor coil s with 50% of the 

above ac ratings (or 80o/c of de rating) or at lower 

rati ngs by bypassing the coil resistor or resistors. 

Energize the Z coil at 80o/c of pickup. See that X 

and Y pick up po sitively 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 

inc h. 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 m anually rotating the 

drum with the push rod depre s sed. 

R o uti ne Ma i nte n a n c e  

All contacts should be periodically cleaned with 

a fine file . A contact burnisher S#l82A836H01 is 

recommended for this purpose . The use of abrasive 

material for cleaning contacts is not recommended , 

bec ause of the danger of embedding small particles 

1 4  

i n  the face of the soft silver and thus impairing the 

contact. 

Motor Lubrication 

The motor bearing c ontains 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 S#1723 639 . 

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 as se mbly 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 plate of the motor and gear as sembly 

and, then, the knurled oil cap. Saturate the wool with 

S#1723639 oil. Reassemble. 

R E N E W A L  P A R T S  

Repair work can be done most satisfactorily at 

the facto zy .  However, interchangeable parts can be 

furnished to the customers who are equipped for doing 

repair work. When orde:-ing parts , always give the 

complete nameplate date. 
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TY P E  RC AU TOMATIC R E CLOSI N G  R E L AY _____________________ _ 
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2'0t . A . C . AID BY­
PASSED FOR 12�C 

T I M I IG MOTOR 

TEST SI I TCH 

TEIM I IAL 

1 8 8A l 8 4  
Fig. 1 1 .  Internal Schemati c of the R C Relay, With Z Un it, and #3 Con tact Conn ected to Termin als, in Type FT32 Case. 
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57-D- 7903 

Fig. 1 2 .  Outline and Drillin g P lan for the Type RC R elar in th e Type F T32 Case. 
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INSTALLATION • 

Westinghouse I. L. 41 -661 F 

OPERATION • MAINTENANCE 

I N S T R U C T I O N S  
TYPE RC AUTOMATIC RECLOSING RELAY 

C A U T  I 0 N 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 se e that they are c lean and close prop­

erly , and operate the relay to check the settings and 

electrical connections. 

AP P L I C A T I O N  

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 o ther 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 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 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 does not remain closed 

after the first reclosure , the relay will make additional 

reclosures at suitably graded intervals . It is common 

practice to m ake two additional reclosures, but the 

relay may be adjusted to m ake any number up to a 

total of six reclosures if desired. If the breaker does 

not remain closed after the final reclosure, the timing 

drum stops in the "Lockout" position, and any further 

attempts at rec losure must be m ade by manual opera­

tion of the control switch. However, if the breaker 

remains c losed after any automatic rec losure , 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 rec losures following the next tripping of 

the breaker. 

For any automatic reclosing application, the de­

rating factors for breaker interrupting ability should 

SU PERS EDES I . L .  4 1 -66 1 E 
*Denotes c ha n ge from su perseded i ssue .  

be checked when choosing any particular reclosing 

cycle. Also, when using instantaneous first rec losure 

it is necessary that the protective relays open their 

contacts within 10 cycles or less after the breaker 

is tripped in o rder that the trip circuit will be de­

energized before reclosure takes plac e .  

CO N S T R U C T I O N  

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. 

T i m i n g  U n i t  

The timing unit contains a synchronous motor and 

gear train mounted behirul 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 s crews which can be set at any point on 

the periphery of the drum . Cam #14 is a sin gle 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 m esh 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. 
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TYPE RC AUTOMATIC R ECLOSING RELAY ___ _________________ _ 

2 

Contact Y6 
::Z::.....IL...---Contact Y 1 3  

�------- Contact YS 
P l unger latc h arm 

�------- Soleno i d  p lunger 
-------- Co ntact Y7 

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

...... ___ Contact 1 4  
----- T i mi ng Drum 

1------ Push Rod 

----- Cams 1 ,2,3,4,5, 1 4  (R ight to 
Left) 

------ D rum speed d ia l  

------ C lamping  screw 

-------- Motor Co i l  Res i stor 
-=------- X & Y Co i l  Res i s tor 

Fig.  J .  Type RC Relay, Without •z• Unit, Without Case. 

y 
SO L E NO I D  

U N I T  

T I MI N G  
UNIT 

X 

U N I T  
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TYP E  RC AUTOMATIC RECLOSING RELAY ----------------------------------------------- I.L. 4 1 �6 1 F 

Si UM I T  

CI.NillT i f E  LOClOtiT 
(OPTII)IIAL) 

IUI STOI-TO IE CCJI. 
IKTED FOil2� Y.A.C. 
OI U!i •• O. C. , OIIU 

� 
DI\M OPEil TED -

1,2,3,14,1 .. 
l iMI T - 1,8,9A 

Y UII I T • !i , 6 , 7 , 1J 

SOlDIO I D UIIIT 

IIESI STOI-TO IS[ COit­
hECTEO FOR .i<W 1.A.C. 
AIID 8Y·PAS:IEO FOR 
120 Y.A.C. 

TIMING MOTOR 

TEST SI'ITCH 

TEIIMIIIAl 

l82A757 
Fig. 2. Internal Schematic of the RC R elay, Without Z 

Unit, in Typ e  FT32 Case. 

Y Solenoi d U n i t  

The Y unit coil i s  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 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 and a small helical 

spring. This rotation blocks the full reset when Y is 

de-energized. Thus, the Y unit has three positions as 

shown in Table I. The Y unit, is reset by the tt5 cam 

on the timing drum , which rotates the latch arm clock­

wise against the tension of the Y13 moving contact 

spring. 

IJPPER SG UIIIT 

CUMULATIVE LOUOUT 
(OPTIOIAL) 

RESI STOR-TO lE ___. 
COIIMECTEO fOil .NO 
Y.A.C. OII ll!o Y.U.C., Ollll 

OIIUM Of'ERATEO - W 
1,2,3,  ... 114 

l UII I T - 8,1!,9.1. 
Y UMIT - !i, 6, 7 , 1 J  

Z UII I T - 10, 1 1 , 1.1. 

REII STOI-TO I[ 
COIIMECTEO FOI 2110 
Y.A.C. AIIO 6f·P.USUI 
f01 120 Y.A.C. 

TUUIIG MOTOR 

TEST SWITCH 

TERMIIAL 

l82A758 
Fig. 3. Internal Schematic of the RC R elay, With Z Unit, 

In Type FT32 C ase. 

I n s ta nta neo u s  X U n i t  a nd O p ti o na"l C u m u l a tive Lock o u t  

The X unit i s  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, 

w hen supplied, to count the number of breaker opera­

tions . After a preset n umber 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. 

I n s ta nta neo u s  Z U n i t  (W h e n  u se d )  

The Z unit i s  a c lapper type auxiliary relay 

(standard SG) with one m ake contact, Z lO, and make­

break contacts , Zl l and Zl 2. 

Tabl e I 

Y UNIT CONTACT POSITIONS 

PLUNGER CONTACT POSITION 

POSITION Y5 Y6 Y7 Y 13 

Reset Close d Open Open Closed 

Latched and De-energized Open Open Closed (Intermediate ) Open 

Energized Open Closed Closed Open 
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TYP E  RC AUTOMATIC RECLOSING RELAY ____________________ _ 

O P E R A T I O N  

Operation of the relay and associated equipment 

will be described, u sing 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 - i mmediate , 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 

Ill and 52b contacts when the breaker opens. As the 

drum moves away from the start position, 112 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 112 contact opens at 

the start position. If the breaker is open, the drum 

will stop in the lockout position, since the Ill , 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, 

5 2b opens before the drum can rotate sufficiently to 

close the #2 contact. Contact Y7 has no significance 

during subsequent reclosing operations.  

C l o s i n g  S e q ue n c i n g  

The number o f  reclosures and the time at which 

they occur is determined by the location of the #3 cam 

screws , which close the #3 contact. 

I n s ta nta neo u s  T r i p  L o ck o u t  

A s  s hown i n  figures 5 and 7, the trip circuit of 

the instantaneous trip units is opened by Y 1 3  and 

14 contacts from the time of the first reclosure until 

the drum returns to the start position. During the 

initial reclosing, contact Y 1 3  is opened and remains 

open until the Y unit is comple tely reset at 6 seconds. 

Th e purpose of contact Y 1 3  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  A n ti - P u mp C i rc u i t  

Referring to figure 7 ,  when the breaker close cir­

cuit is energized through 52bb, Y5 and #3 contacts, 

the 7 9X coil is also energized. Then, X8 and X9 

contacts seal around the Y5 contact and energize 

4 

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. 

Comp l e te O perati n g  S e q u e n c e  

Fault-Trip - Immediate Reclosure 

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 clo se ,  energizing the motor 79M through 

contact # 1 ,  and the drum begins to rotate . At the 

same time the coil of the c ontactor unit, 79X, is en­

ergized through drum contact #3 , contact Y5, and 

integrating lockout c ontact 9A, when u sed. When 

the breaker latch chec kin g switch, 52LC, closes, the 

breaker control relay 52X is immediately e nergized 

through the preclosed contacts Y5 and 3 .  This in 

turn energizes the closing coil of the breaker, 52C. 

Simultaneously, contactor unit, 7 9X ,  seals in through 

its c ontact X8, while its o ther contact, X9, energizes 

the coil of solenoid unit 79Y to open contacts Y5 and 

Y13 and close contacts Y6 and Y7. As the circuit 

break er closes , the breaker auxiliary s witches 52b 

and 52bb open, and 52a clo ses. Opening 52bb de� 

e nergizes 79X and 7 9Y .  The latter then resets against 

its latch to open contact Y6 and remains in this posi­

tion, thus leaving contacts Y5 and Y 1 3  o pen and 

contact Y7 closed until the latch is released. Before 

the latch is released, the drum-operated contact, 1 4 ,  

will b e  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 i s  

energized through Y7. When the breaker trips the 

second time , no immediate operation occurs. At about 

one second , /12 cam contact closes to set up the motor 

circuit when the breaker is s ubsequently reclosed.  At 

about the three second drum position contact 113 opens. 

At about 6 seconds, the Y unit latch is released by 

the 115 cam, resetting the Y unit. The relay is now 

ready for another reclosure as soon as contact 113 is 

closed by the 113 cam spring. The drum will continue 

to rotate, since the motor is energized through 52b 

and Ill 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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TYP E  RC AU TOMATIC RECLOSING RELAY I . L . 4 1 -66 1 - F 

(A) Start Position - Y Unit Reset (B) During Immediate Recio sing - Y Unit Reset to Latch 

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

Fig. 4. Cam and Y Unit Contact Positions. 
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TY P E  RC AUTOMATIC R E CLOSI H G  R E L AY _____________________ _ 
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Fig. 5 .  Contact Position Development - O n e  Immediate one/ Two Time Delay Reclosures. Heavy L ine Indi c ates Contact Closed 

or Coil Energized. One Revolution in 60 Seconds. Permanent Fault. In stantaneous Trip Lockout A fter First Reclo sure. 
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TYPE RC AUTOMATIC R ECLOSI N G  R E L AY ___________________ _,_,_I.,_,L .c__.:4:...:..:1 -'""'6 6"-.:l�F 

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. 

O p t i o n a  I A rra ng e m e n ts 

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 b e  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 th e instantaneous trip pickup is 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 trip circuit can alternate-ly 

be reestablished each time the Y 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 terminals 16 and 17 with an external 

device, selective, instantaneous reclosing can be 

o btained. When 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 Y 1 3  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 fi gure 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 operation of 

the motor from either 125 or 250 volts de . Th e DC 

terminals of the inv erter are connected in place of 

terminals 8 and 9 in figure 7. Terminals 8 and 9 are 

then conne cted to the AC terminals of the inverter. 

This arrangement permits the use of an intermittently 

rated inverter, since the DC terminals are not continu­

ously energized. 

C H A R A C T E R I S T I C S 

The standard rating for the relay is:  

Motor . . . . . . .  . 

X and Y Units . . . . 

Z Unit (when used) . 

Drum Speeds . . . . .  

. 1 20/240 V. , 60 cycles 

. 1 20/240 V. , 60 cycles 

or 48/ 125 V. D. C .  

. 1 25 V .  D. C .  

. 6D-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 . R elays are available for 

operation on 50 cycles. X & Y units can be supplied 

for a minimum rating of 24 volts de, or with a 250 

volt rating. 

B u rden D a ta 

The maximum burdens for the various units of the 

standard RC relay when energized from a 1 20 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 . . . . . . . . . . 1 5 1  v .  a .  

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

Synch, Motor (Device 79M) 8.5  v.  a.  

Auxiliary Unit (Device 79Z) 

When used 

Closed position . . . .  1 0 . 5  v.  a. at 120 V 
60 Cycle 

3 . 5 watts at 

125 V. D. C .  

The burdens o f  the X and Y units occur only 

mome ntarily 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 1 5  minute period without injury. 

The Z unit can be energized c ontinuously. 
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TYP E  RC AU TOMATIC RECLOSING RELAY-------------·----- I . L .  4 l -661 F 

S E T T I N G S  

No settings are neces sary unless factory settings 

do not meet the application require ments . Th e factory 

settin gs are for thre e rec losures - im mediate , 15 and 

45 seconds, with a drum revolution in 60 se conds . 

Contact #4 is set to c lo se in the lockout position. 

Contact # 1 4  is set to c lose in the start position for 

instantaneous trip lockout after the first rec lo sure . 

The standard re lay is s hipped with the X and Y coil 

and motor coil resistors connected.  With these con­

nections the X and Y coils may be used at 1 25 volts 

de or 240 volts ac ; the motor, at 240 volts ac. 

C o i l  R e s i s to r  R e c o n n e c t i o n  

If the X and Y coils o f  the standard relay are to 

be used on 48 volts de or 1 20 volts ac , the X and Y 

coil resistor must be bypas sed. If the motor is to be 

energized at 1 20 volts ac,  the motor c oil resistor 

must be bypassed. 

D r u m  S peed 

To c hange the drum speed ,  loosen the c lamping 

screw at the edge of the drum speed dial , depre s s  the 

push rod on the drum, and rotate the motor and gear 

as se mbly to the desired spe ed position, by pushing 

on one or more of the posts betwe en the motor and 

gear mounting p lates.  Then tighten the clamping 

screw. Select the fastest drum speed which will 

ac comodate the desired reclose timing. 

R e c l o s e  Sequence 

The # 3  c a m  s prings (which initiate reclosing) c an 

be set at any point fro m the start position, to the 

50th scale division, by loosening the cam spring 

screw and sliding the cam to the desired position. 

The c ams may not be s paced c loser than 10 scale 

divisions. If a c lo ser spac i n g  is u se d  there is not 

sufficient time to open the #3 contact and then un­

latch the Y unit. Thus,  the maximum number of re­

closures is six at the 0, 1 0 ,  20 , 3 0 ,  40 and 50 scale 

division points. A c am spring may not be placed 

past the 50th scale division. Otherwis e  insufficient 

time is available to allow the Y unit to unlatch and 

#5 cam scre w  to travel clear of the latch before the 

lockout position. A thin headed screw is located in 

the #3 groove near the start position. This s crew 

acts as a s top to prevent a #3 cam spring setting 

which would close the #3 c ontact with the drum in the 

in the lockout position. 

After the #3 cam springs have been s et,  the #5 

c am s crews must be located to unlatch the Y unit 

after each #3 c ontact c losure . The #5 screws should 

not rotate the Y unit  latch arm until the #3 contact 

has opened. In addition, the #5 cam s crews must 

be clear o f  the Y unit latch arm before the next #3 

contact c losure . 

Hardware is shipped with each relay to provide 

additional cams than those used with factory settings. 

I N S T A L L A T I O N  

The relays should be mounted on switchboard 

panels or their equivalent in a location free from dirt, 

moisture ,  excessive vibration, and heat. Mount the 

relay vertically by means of the four m ounting holes 

on the flange for semi-flush mounting or by means of 

the rear mounting stud or studs for projection mount­

i n g. Either a mounting stud o r • the mounting screws 

may be utilized for grounding the relay . The elec­

trical c onnections may be m ade directly to the termi­

nals by means of screws for steel panel mounting or 

to the terminal studs furnished with the relay for 

thick p anel m ounting. The terminal studs may be 

easily removed or inserted by locking two nuts on 

the stud and then turning the proper nut with a wrench. 

For detailed FT c ase information refer to I . L .  

4 1-07 6 .  

C a ut i o n  

If  the circ uit breaker does not have a latch check 

switc h ,  reclosing should be delayed by use of the Y6 

c ontact either to directly energize the clo se circuit, 

or to e nergize an external auxiliary re lay . Using the 

Y6 c ontact will delay reclosing about 2 cycles after 

5 2bb contact closes with X & Y energized by ac 

voltage; 4 cycles, with X & Y energized by de voltage. 

A D J U S T M E N T S  A N D  M A I N T E N A N C E  

The proper adjustments to insure c orrect o pera­

tion of this relay have been made at the factory . Re­

adjustm ent after receipt by th e customer will be nec­

essary only as required by the reclo sin g 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 perio ds, the instructions be­

low should be follo wed. 

A c c epta n c e  C h eck 

The factory settings of the standard relay are: 

Coil Resistors in s eries with X and Y ,  

and motor 

X and Y rating . 

Motor ratin g  . .  

Motor speed . .  

Contact Settings . 

. 1 25 volts dc/240 

volts ac 

. 240 volts 60 cy cles 

. 1 revolution in 

60 seconds 

. See figure 5 
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TYP E  RC AUTOMATIC R ECLOSI NG RELAY _____________________ _ 

The following checks may be perfonned to deter­

mine if the relay, as received from the facto ry ,  is in 

serviceable condition. 

Energize the X, Y and motor coils with 50% of the 

above ac ratings (or 80% of de 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 po sitively 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 depre ssed. 

R o uti ne Ma i nte n a n c e  

All contacts should b e  periodically cleaned with 

a fine file . A contact burnisher S#182A836H0 1 is 

recommended for this purpose. The use of  abrasive 

material for cleaning contacts is not recommended, 

because of  the danger of  embedding small particles 

1 2  

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° 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 asse mbly 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 plate of the motor and gear assembly 

and, th€n, the knurled oil cap . Saturate the wool with 

8#1 723639 oil. Reas semble. 

R E N E W A L  P A R T S  

Repair work can be done most satisfactorily at 

th e facto iY .  However, interchangeable parts can be 

furnished to the customers who are equipped for doing 

repair work. When orde:-ing p arts, always give the 

complete nameplate date.  
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TYP E  RC AUTOMATIC RECLOSING RELAY ________________ _ I .L .  4 1 -661 F 
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(FoR T H I C K  
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Fig.  9.  Outline and Drilling P lan for the Type RC Relay in the Type FT32 Case. 
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I N ST A L L A TI O N  • 

Westinghouse L L. 4 1 -661  E 

O PE R A T I O N  • MAINTENANCE 

I N S T R U C T I O N S  
TYPE RC AUTOMATIC RECLOSI NG RELAY 

C A U T I O N  Before putting relays into service, remove 

a l l  blocking w hi c h  may have been inserted for the 

purpose of securin g the parts during shipment, make 

sure that all movini!" parts operate freely ,  i n spect the 

c o ntac ts to see that they are c lean anrl c lo se prop­

erly , and operate the re l ay to c he c k  the settings and 

e l e ctrical c onnections.  

A P P L I C A T I O N  

The type RC autom atic reclosing relay is used 

for automatic reclos ure of AC o r  DC e l ectri cally oper­

a ted c ircuit breakers after they have been opened by 

overcurrent o r  o th er p rotective re lay acti o n .  The relay 

may be adjusted to provide s e v eral rec losures at pre­

d etermin ed time i ntervals , so that in c as e  the breaker 

does not remain c lo s e d  after the first rec l osure addi­

tional rec l o sures w i l l  b e  mad e .  The first rec lo sure 

usually is an instantaneous re c losure thro u gh pre­

c lo s ed contacts s in c e  system operatin g  e xperience 

has s hown that the maj ority of faults are of a tem­

porary nature , such as l i ghtni n g  flashovers , and w i l l  

n ot be re-establi s hed after i nterruption of t h e  fault 

c urren t. Consequ ently , serv i c e  i nterru pti o n  c an be 

minimized by the use o f  a n  i n s tantaneous rec losure . 

How ever, the first rec lo sure may be de lay e d  if rie s i red. 

In c as P  thP c ir c uit break e r  does not remain c lo sed 

after the first rec losure , the rPlay wi l l  make additional 

rec losurPs at s ui t a bly grade d  interval s .  It  is commo n  

p mctice t o  m a k e  t w o  addit i o n a l  rP c losure s .  but the 

relay may he ad ju sted to m ak e  any number up to a 

total of s i x  reclo sures i f  desire d .  If the breaker does 

not remai n  c losed aftPr the final rec losure , the ti m i n g  

drum stops i n  th • ·  " Lo c k out" p o s i t i o n ,  a n d  any further 

attempts at rec Ill sure must b e  m ad e  by manual o pPra­

tion of the c o ntrol s w i tc h .  H o w P V P r ,  if the hrP aker 

remai ns c lo s e d  atler any autom at i c  rec losure , or, s u b­

sequently , after manual rec losure , the relay ti ming 

rirum will  arivance to and stop at the "Start" positio n ,  

wh PrP t h e  rP la.v i s  i n  read i n P s s  for another cycle o f  

automa t i c  rPc los un's follo wi n g  t h P  n e x t  tri p p i n g  o f  

t h e  hre a k< 'f .  
For a ny automati c rPdn s i n g  appli catio n ,  the de­

ratin g  factors for tm'akPr i n t Prru p t i n g  abilitY s hould 

SUP ERSEDES I . L. 41 -66 1 0  

* Den otes ch a n g e  from s uperseded i ss u e .  

be checked when c hoosing any particular reclosing 

cycle.  Also,  when using instantaneous first reclosure 

it is necessary that the protective relays open their 

contacts w ithin 10 cycles or less after the breaker 

is tripped in order that the trip circuit will be de­

energized before reclosure takes plac e .  

CO N S T R U C T I O N  

As shown in figure l ,  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 s pecified.  

T i m i n g  U n i t  

The tim ing unit contains a synchronous motor and 

gear trai n  mounted behirul. the front sub-base.  The 

gear train drives a drum with c ams,  which actuate 

c ontacts 1 ,  2 ,  3 ,  4 and 1 4 .  Cam 5 actuates the Y unit 

latch to reset the Y unit and c lose the Y 1 3  contact. 

Cams # 1  a nd tt 2, w hich o perate contacts 1 and 2 

respecti ve ly , are notched and are not intended to be 

adjusted i n  the field. Cam #3 is a s eries of flat 

spri ngs s e c ured by scre w s ,  which c an be located at 

any poi nt on the periphery of the drum. Cams #4 and 

#5 consist of s cre ws which c an be set at any point on 

th e periph ery of the drum . Cam #14 is a sin gle micarta 

b l o c k ,  l o c ated to the rear o f  the cam #5 position and 

held by a #5 cam s c re w .  

The g e ar tra i n  rPduction ratio i s  adjustable.  The 

dm m s p e e d  dial c o n tai n s  i n d i c e s ,  w hi c h  are l i ne d  up 

w ith an index mark to m esh the proper gears for the 

rie s ir e d  drum speed.  A clamping s crew 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 rotatio n .  

T h e  d i a l  o n  t h e  timing drum has 60 divisions 

( s P c on d  i ntervals with 60 second drum speed).  The 

P dges of the #3 , 4 and 5 c am s lots h ave 1 2  equall y  

spac Pd w hite marks corre s p o nd i n g to 5 second in­

tervals with a 60 second drum speed.  
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TYP E  RC AUTOMATIC RECLOSING R ELAY ____________________ _ 

2 

ntact Y6 

ntact Y 1 3  

ntact YS 

Solenoid pl unger 

Contact Y7 

Contacts 1 ,2,3,4 (Ri ght to 
Left) 

Contact 1 4  

Ti ming Drum 

Push Rod 

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

Drum speed d ial 

Clamping screw 

Contact 9 

Contact 8 

------- Motor Coil Resistor 
'-.,...----- X & Y Coi l  Res istor 

Fig. J.  Type RC Relay, Without •z• Unit, Without Ccrse. 

Left) 

y 
SOL E NO I D  
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TYP E  RC AUTOMATIC RECLOSING RELAY ----------------------------------------------- I . L. 4 1 �61 E 

Si UI I T  
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£f!!.!!ill 
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fiDIIT VIEW 

SOI.DIO I D UIIT 
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IIEC TEO FGR .t..O �,A .C . 
oUIO U-PAS::i£0 fOI uo w .a .c .  

TEST StliTCII 

Tf .. I IAL 

l82A757 
Fig. 2. Internal Schematic a f  the RC Relay, Without Z 

Unit, in Type FT32 C ase. 

Y Sol e n o i d  U n i t  

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 actuates contacts 

Y 5 ,  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 Y 1 3  and a small helical 

spring. This rotation blocks the full reset when Y is 

de-energized. Thus,  the Y unit has three positions as 

shown in Table I. The Y unit, is reset by the lt5 cam 

on the timing drum , which rotates the latch arm clock­

wise against the tension of the Y 1 3  moving contact 

spring. 

ti.MilATifE LOC.IOUT 
(otTIOIAL) 

RUI ITOI-TO IE ____-
t9111£tTEO FOII .t<+D ' · "·'· 1>11 ll� w.u.c • •  
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COITIICT$ 
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l , .l , J , 'l , l't 

X UIII T - II,i,gA 

Y UI L T · !io, i, 7 , 1 J  

l UII I T - 10, 1 \ , Lt. 

UKifJI S{, I.IN I T /-

IUISTOI-TO I( 
COIIIECTUl fOi l..O 

- w  . .t..t, AID ·f·,UStll 
f()ll uo '·'·'· 
TIMI.G IGTOI 

TEST SIITCM 

TUMI IM. 

l82A758 
Fig. 3. Internal Schematic of the RC R elay, With Z Unit, 

In Type F T32 Case. 

I n s ta nta neous X U n i t  a nd O p tio na1 C u m u l a t i ve 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. 

I n s ta nta n eou s Z U n i t  (W h e n  u se d ) 
The Z unit is a c lapper type auxiliary relay 

(standard SG) with one make contact, Z lO,  and make­

break contacts, Zl l and Z12 .  

Tabl e I 

Y UNIT CONTACT POSITIONS 

PLUNGER CONTACT POSITION 

POSITION Y5 Y6 Y7 Y 13 

Reset Closed Open Open Closed 

Latched and De-energized Open Open Closed (Intermediate ) Open 

Energized Open Closed Closed Open 
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TYPE RC AUTOMATIC RECLOSIN G  RELAY ____________________ _ 

O P E R A T I O N  

Operation of the relay and as sociated equipment 

will be described ,  using the external schematic in 

fi gure 7. in conjunction with figures 4 and 5, which 

show contact positions as a function of the drum posi­

tion. Fi gure 5 is based on the factory cam adjust­

ment - immediate, 1 5  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 reclo sure , and the fault is not 

cleared prior to lockout. 

Motor C ontrol 

Motor energization is controlled by cams 1 and 2. 

In the start position the motor is energized through 

lt l  and 5 2b contacts when the breaker opens. As the 

drum moves away from the start position, 112 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 112 contact opens at 

the start position. If the breaker is open, the drum 

will stop in the lockout position, since the ltl ,  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, 

5 2b opens before th e drum can rotate sufficiently to 

close the #2 contact. Contact Y7 has no significance 

during subsequent reclosing operations. 

C l o s i n g  S e q uenc i n g  

Th e number o f  rec losures and the time at which 

they occur is determined by th e location of the #3 cam 

screws, which close the #3 contact. 

I n s ta n ta neo us T r i p  L o c k o u t  

As shown i n  figures 5 and 7 ,  the trip circuit o f  

the instantaneous trip units is opened by Y 1 3  and 

14 contacts from the time of the first rec losure until 

the drum returns to the start position. During the 

initial reclosing, contact Y 1 3  is opened and remains 

open until the Y unit is comple tely reset at 6 seconds. 

Th e purpose of contact Y 13 is to keep the trip cir­

cuit open until cam contact, 1 4 .  can be opened by the 

drum rotation. Contact Y 1 3 has no significance during 

subsequent reclosing operations. 

X - Y  A n ti - P u mp C i r c u i t  

Referring to figure 7,  when the breaker close cir­

c uit is energized through 5 2bb, Y5 and #3 contacts, 

the 7 9X coil is also energized. Then, X8 and X9 

contacts seal around the Y5 contact and energize 

4 

79Y coil , respectively. Contact Y5 opens and re­

mains open until the Y unit is completely reset at 6 

seconds. As the breaker close s ,  52bb contact ope ns, 

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. 

Comp l e te O perati ng S e q ue n c e  

Fault-Trip - Immediate Reclosure 

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 5 2b 

and 5 2bb close, energizing the motor 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 contact #3 , contact Y5, and 

inte grating lockout contact 9A, when used. When 

the breaker latch checkin g  switch, 52LC, clo ses, the 

break er control relay 5 2X is immediately energized 

throu gh the preclosed contacts Y5 and 3 .  This in 

tum energizes the closing coil of the breaker, 5 2C.  

Simultaneously, contacto r unit , 79X, seals in throu gh 

its contact X8 , while its other contact, X9, energizes 

the coil of solenoid unit 79Y to open contacts Y5 and 

Y 1 3  and close contacts Y6 and Y7. As the circuit 

breaker closes,  the breaker auxiliary switches 5 2b 

and 5 2bb open, and 52a c loses . Opening 52bb de� 

e nergizes 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 Y 1 3  o pen and 

contact Y7 closed until the latch is released. Before 

the latch is released , the drum-operated contact, 1 4 ,  

will b e  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 , 112 cam contact closes to set up the motor 

circuit when the breaker is subsequently reclosed. At 

about the three second drum position contact 113 opens. 

At about 6 seconds, the Y unit latch is released by 

the 115 cam, resetting the Y unit. The relay is now 

ready for another reclosure as soon as contact #3 is 

closed by the 113 cam spring. The drum will continue 

to rotate , since the motor is energized through 5 2b 

and Il l  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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TYP E  RC AUTOMATIC RECLOSING RELAY l . L .  41 ·66 1 -E 

(A) Start Position - Y Unit Reset (B) During Immediate Re cio sing - Y Unit Reset to Latch 

(C) Preparing for Second Re closure (D) Lockout Position 

Fig, 4.  Cam and Y Unit Contact Positions. 
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F ig. 5 .  Contact Position Development - One Immediate and Two Time Delay Reclasures. Heavy L ine Indicates Contact Closed 

or Coil Energized. One R evolution in 60 Seconds. Permanent Fault. Instantaneous Trip Lockout A fter First Reclosure. 
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t TY P E  RC AUTOMATI C  R ECLOSING R ELAY 

Lo ckout 

When the drum reac hes the lockout position , the 

motor is de-energized,  since c am contact #1 opens 

( as suming the breaker is  o pen). The breaker must 

then be closed by the c ontrol switch. If the breaker 

then remains closed the drum will rotate to the "Start" 

position, where the motor is de-energized by the #2 

c a m  contact. 

�p!i o n a �  A rra ng e m e n ts 

Alternate operating arrangements are described 

belo w.  

Reclosing Through Contact Y6 

As shown in figures 6 ,  7 and 8 the close circuit 

c an be energized through contact Y 6 ,  where an in­

dependent contact is requi red or whe re  a reclosing 

delay is desired. Y6 clo ses approximately 6 cycles 

after 79X is energized. 

Lockout Alarm 

A #4 c am scre w can be set  to close the #4 c on­

tact in the lockout position. By jumpering terminals 

4 and 6 and conne ctin g terminal 7 to an alarm cir­

cuit, an alarm will be s ounded when the breaker 

locks out. 

Additional Instantaneous Tripping 

Contact #4 c an be set to reestablish the instan­

taneous trip circuit after the last reclosure and prior 

to lockout, if the instantaneous trip pickup is about 

equal to the time-overc urrent unit pickup. In this c ase 

reestablishment of the instantaneous trip insures 

breaker lockout if the fault current is near pickup 

value. The instantaneous trip circuit c an alternately 

be reestablished e ach time th e Y unit is reset by 

short circuiting the # 1 4  c ontact with a jumper. 

Selective One-Shot Instantaneous Reclo sin g 

BY eliminating the #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 

clo ses , reclosing will o c cur in the same manner as 

if #3 contact closed. Further reclosing by this means 

can be prevented by using either the Y 1 3  and 1 4  

contact c ircuit o r  b y  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 c ontacts p erform the same 

I . L. 4 1 -66 1 E  

functions a s  52a and 5 2b contacts . The use o f  this 

unit reduces the number of control wires required . 

Motor Operation from DC 

An e xternal inverter is available for operation of 

th e motor from either 125 or 250 volts de . Ttie DC 

terminals of the inv erter are c onnected i n  p lace of 

terminals 8 and 9 in figure 7.  Terminals 8 and 9 are 

then conne cted to the AC terminals of the inverter. 

This arrangement p ermits the use of an intermittently 

rated inverter, since the DC terminals are not continu­

ously energized . 

C H A R A C T E R I S T I C S  

The standard rating for the relay i s :  

Motor . . . . .  . 

X and Y Units 

Z Unit (when used) . 

Drum Speeds . . . . . 

. 1 20/ 240 V. , 60 cycles 

. 120/ 240 V . ,  60 cycles 

or 48/ 125 V. D. C. 

. 125 V. D .  C. 

. 6G-9G- 180-360 

Sec . /Rev. 

Where the motor is  to be o perated at 240 volts a 

resistor in the bottom right s ide is connected in 

series with the motor coil . Relays are available for 

operation o n  50 cycles . X & Y units c an be supplied 

for a minimum rating of 24 volts de,  or w ith a 250 

volt rating. 

B urde n  D a ta 

The maximum burdens for the various units of the 

standard RC relay w hen energized from a 1 20 V. 60 

cycle supply are listed below :  

Contactor Unit (Device 7 9X) 

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

Clo sed position . . . . . 33 v. a. 

Solenoid Unit (Device 7 9Y )  

Open position . . . . . . 1 5 1  v. a .  

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

Synch, Motor (Device 7 9M) 8 . 5  v .  a .  

Auxiliary Unit (Device 7 9Z) 

When used 

Closed position . . . .  1 0. 5 v .  a. at 1 20 V 
60 Cycle 

3 . 5  watts at 

125 V. D. C .  

The burdens o f  th e  X and Y units occur only 

mome ntarily during the reclo sing cycle but the motor 

is energized throughout the reclosing cycle . The X 

and Y units c an be e nergized for a 5 minute period 

and the motor for a 15 minute period without injury . 

The Z unit can be e nergized continuously . 
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TY P E  RC AU TOMATIC R ECLOSIHG R EL AY 

S E T T I N G S  

No settings are neces sary unless factory setti n gs 
do not meet the application re quire ments . The factory 
settin gs are for thre e ree lo sures - im mediate , 1 5  and 

45 seconds , w ith a drum revolu tion i n  60 s e c onds. 

Contact #4 is set to c lo se i n  the lockout position. 

Contact # 1 4  is set to c lose i n  the start position for 

instantaneous trip lockout after the first rec losure. 
The s tandard relay is s hi p ped with the X and Y coil 
and motor coil  res istors connected. With these con­
necti ons the X and Y coils m ay be used at 1 25 volts 

de or 240 volts ac ; the motor, at 240 v olts ac.  

C o i l  R e s i s to r  R e c o n ne c t i o n  

If th e X and Y c o i ls o f  the standard relay are to 

be used on 48 volt s de or 1 20 volts ac , the X and Y 
coil resistor must be byp as sed.  If the motor is to be 
e nergized at 1 20 v olts a c ,  the motor c oi l  resistor 
must be bypas se d. 

D r"_
m S p e e d  

T o  c hange t h e  drum speed,  loosen the c lamping 
screw at the edge of the drum spe ed d ial,  depres s  the 

push rod on the dru m ,  and rotate the motor and gear 

as se mbly to the des ired spe ed position ,  by pushing 
on one o r  more o f  the posts betw e en the motor and 

gear mounti n g  p late s .  Then ti ghten the clamping 
scre w .  Select the fastest drum speed which will 
accomodatr the d e s ired reclose timing. 

R e c l o s e  S e q u e n c e  

The # 3  cam s prings ( w hich initiate reclosin g) c an 
be set at a ny point from the start positi o n ,  to the 
50th scale d ivision, b y  l o os ening the cam spring 
scre w  and sli d in g the cam to the desired position. 
The c ams may not be spaced c loser than 10 scale 
d iv isio ns . If a c lo ser spac i n g is u se d there is not 

suffic ient time to o pe n  the #3 contact and then un­
latch the Y unit. Thu s ,  the maximum number of re­
c lo sures is six at the 0, 1 0 ,  20 , 3 0 , 40 and 5 0  scale 
division points . A c am spri n g  may not be placed 
past the 50th scale division. Otherwi s e  insuffi c i e nt 
time is available to allow the Y unit to unlatch and 
#5 cam scre w  to travel c lear of the latch before the 
lockout position. A thin headed screw is located in 

the # 3  groove near the start position .  This s crew 
acts as a s top to prevent a #3 cam spring setti n g  

which would close the # 3  contact with t h e  drum i n  the 
i n  the lockout position. 

After the # 3  cam springs have been set,  the #5 

cam s c rews m ust b e  located to unlatch the y unit 
after e ach #3 c ontact c losure . The #5 screws s ho u ld 

not rotate the Y unit latch arm until the #3 contact 
h as  opene d .  In additi o n ,  the # 5  cam s crews must 

---- -- I . L .  4 1 -66 1  E 

be c l e ar of the Y unit latch arm before the nrxt # 3  
contact closure . 

H ardware is shipped with e ach relay to provir!P 
additional cams than those used with factory s ettings.  

I N S T A L L A T I O N  

The re lays should be m ounted on switchbo ard 

panels or their e quivalent in a location free from dirt, 
moistu re ,  e xcessive vibration ,  and h eat. Mount the 

relay vertically by means o f  the four m ounti n g  ho! P s  
on the flange for semi-flush mounti n g  or by m eans o f  
t h e  rear mounti n g  stud o r  studs for proj ection mount­
i n g. Either a mounti n g  stud or the mounti n g  scre ws 
may be utilized for groundi n g  the rPlay . The elec­
trical connections m as  be m ad e  d irectly to the termi­

n als by means o f  scre ws for ste el panel mounti ng or 

to the terminal studs furn ished w ith the relay for 
th ick p an e l  m ounting.  The terminal studs may be 
e asily rem oved or inserted by lockin g two nuts on 
the stud and then turn i n g  the proper nut with a wrench . 

For detailed FT c ase information refer to I .  L .  

4 1-07 6 .  

C a u t i o n  

If  the c ircuit b re aker does not have a latch check 
switc h ,  reclosing should be de layed by use o f  the Y6 
c ontact e ither to dire ctly en ergize the c lose circuit,  

or to e ne rgize an e xternal auxiliary relay . Using the 
Y6 c ontact will  de lay reclosing a bout 2 cycles after 

5 2bb c o ntact c l os e s  with X & Y energized by ac 
voltag e ;  4 cyc l e s ,  with X & Y energized by de voltage .  

A D J U S T M E N T S  A N D  M A I N T E N A N C E  

The proper adjustments to insure c orrect o pera­
tion of this relay have been made at the factory . Re­
adjustm ent after re c ei p t  by the customer will  be nec­
essary only as required by the reclosin g cycle re quire­
ments and the supply voltages of a particular appli­
tion as described under "Settings . "  In reassembl i n g  
the relay after repairs , or in c hecking the adjustments 
at re gular maintenance perio ds , the instructions be­
low should be follo wed .  

A c c e p t a n_c e  C h e c k  

T h e  factory settings o f  the standard relay are :  
Coil Resistors in series with X and Y ,  
and motor 

X and Y rating . 

Motor ratin g . .  
Motor speed . .  

Contact Settings . 

. 1 25 volts dc/240 

volts ac 
. 240 volts 6 0  cycles 
. 1 revolu lion in 

60 seconds 
. See fi gure 5 
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TYPE RC AUTOMATIC RECLOSI NG RELAY _____________________ _ 

The followin g checks may be perfonned to deter­

mine if the relay , as received from the factory ,  is in 

serviceable condition. 

Energi ze the X, Y and motor coils with 50% of the 

above ac ratings (or 80'7< of de rating) or at lower 

ratings by bypassing the coil resistor or resistors. 

Energize the Z coil at 80'7< of pickup. See that X 

and Y pick up po sitively 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 t he metal yoke to 1/2 

inch. Set the X8 contact gap at 3/64 " and the X9 

gap at 3/3 2 " .  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. 

R o u t i n e  M a i nte na n c e  

All contacts should b e  periodically cleaned with 

a fine file . A contact burnisher S#1 82A836H01 is 

recommended for this purpose . The use o f  abrasive 

material for cleaning contacts is not recommended , 

bec ause of the danger of embedding small particles 

1 2  

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° F, such as 

sometimes may occur in outdoor installations.  This 

oil is available in 1 oz. bottles as S#17 23639.  

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 as sembly loose from the rear chassis mounting 

plate and lo wer it under the front chassis mounting 

plate. (When used , the 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# 1 723639 oil .  Reas semble. 

R E N E W A L  P A R T S  

Repair work can be done most satisfactorily at 

the facto ry .  However, interchangeable parts can be 

fu rnished to the customers who are equipped for doing 

repair work . When orde:ing parts, always give the 

complete nameplate date. 
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Fig. 9. Outline and Drill ing Plan for the Type RC Relay in the Type FT32 Case. 
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Westinghouse t . L. 41 -661 C 

INSTALLATION • OPERATION • MAINTENANCE 

I N S T R U C T I O N S  
TYPE RC AUTOMATIC RECLOSING RELAY 

C A U T I O N  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 c lo se prop­

erly , and operate the relay to check the settings and 
electrical connections. 

AP P L I C A T I O N 

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 re lay 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 reclo sures will be made. The first reclo sure 

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 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 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 adjusted to make any number up to a 

total of six reclosures if desired. If the breaker does 

not remain closed after the final reclosure , the timing 
drum stops in the "Lockout" position, and any further 
attempts at reclo sure must be made by manual opera­
tion of the control switch. However, if the breaker 

remains c losed 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 rec losures follo wing the next tripping of 

the breaker. 

For any automatic reclosing application, the de­

ratin g factors for breaker interruiJting ability should 

SUPERSEDES I .  L. 41 -661 B 
* Denotes change from s uperseded i ssue.  

be checked when choosing any particular reclosing 
cycle. Also , when using instantaneous first reclo sure 

it is neces sary 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 before reclosure takes plac e .  

CO N S T R U C T I O N  

As shown in figure 1 ,  the RC relay consists of a 

latching s olenoid unit, Y ,  a synchronous motor driven 

timing unit and an instantaneous auxiliary unit, X. 

An additional instantaneous unit, Z, is also provided 

when specified. 

T i m i n g  U ni t  

· The timing unit contains a synchronous motor and 

gear train mounted behirui the front sub-base. The 

gear train drives a drum with cams, which actuate 
contacts 1 ,  2, 3 ,  4 and 1 4 .  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 sin gle 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 6 0  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. 

E FFECTIVE FEBRUARY 1 959 
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TYP E  RC AUTOMATIC RECLOSING RELAY ________________ ____ _ 

2 

P l unger latc h  arm 

------- Solenoid  pl unger 
--------- Contact Y7 

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

�;;:;... __ Contact 1 4  

----- T i mi ng Drum 

.__ ____ Push Rod 

!----- Cams 1 ,2 ,3 ,4,5 , 1 4  (R i ght to 
Left) 

----- Drum speed d ia l  

----- C l a mping screw 

------- Motor Co i l  Resi stor 
-.------ X & Y Coi l Resistor 

Fig. l. Type RC Relay, Without •z• Unit, Without Case. 

y 
SOL E NO I D  

UNIT 

TIMING 
UNIT 

X 

UNIT 
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TYPE RC AUTOMATIC RECLOSING RELAY 

Si UNIT 

CUMULATI ¥E LOCKOUT 
(OPTIOUL) 

CUI STOR-TO BE CCJI. 
llfCnD FOI2� Y,.l,C. 
OI U!i V.o,C. , OALY 

COIITACTS 
01114 OP""'£MtED • 

1,2,3,�,11+ 

l UKI T - &,II,IIA 

Y UII I T - !1,6,7,13 

SOlEIIO I O UIIIT 

RESI STOi-TO BE COM­
MECTEO FOil i..O �.A.C 
AIID llf•PU:SED FOR 
12Q Y.A.C. 

TEST SIIIlTCH 

TEIIMIIIAl 

l82A[57 
Fig. 2. Internal Schematic of the RC Relay, Without Z 

Unit, in Typ e FT32 Case. 

Y S o l eno i d  U n it 

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 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 Y l3 and a small helical 

spring. This rotation blocks the full reset when Y is 

de-energized. Thus, the Y unit 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 tension of the Y 1 3  moving contact 

spring. 

UPPER S6 UNIT 

CUMULAT IVE LOCKOUT 
(OPTIOIIM. )  

RESISTOII-TO !IE 
CGI&IIECTEO FOR J.-tO 
V,A.C. 01 1}!- V.u.C,,  
OJtLY 

COIITACTS 
DR\It OPERATED -

1,2,3,1+,11+ 
X UII I T - 8 , 9 , 9A 
Y UN I T - 5,6,7,tJ 
Z UIIIT - !O, l l , l 2  

LOIEit SG UNIT 

I.L. 41·661 C 

SOLEIIOID UK I T  

RESI STOR• T O  li E  
COIIIIECTED FOI 2� 
Y.A,C, AMO BY-PASStD 
FOR 1ZO 'I.A.C, 
TIM! KG MOTOR 

TEST SWITCK 

TERMUIAL 

l82A758 
Fig. 3.  Internal Schematic of the RC Relay, With Z Unit, 

in Type FT32 Case. 

I n s ta nta neo u s  X U n i t  a nd O p ti o na·l C u m u l a tive  Locko u t  

The X unit i s  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 ,  

w hen supplied, to count the number o f  breaker opera­

tions. After a preset number of counts the ratchet will 

open the c umulative lockout c ontact, 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. 

I n s ta nta n e o u s  Z U n i t  (W h e n  u se d )  

The Z unit is a c lapper type auxiliary relay 

(standard SG) with one make contact, Z lO ,  and make­

break contacts , Zl l and Z 1 2 .  

Table I 

Y UNIT CONTACT POSITIONS 

PLUNGER CONTACT POSITION 

POSITION Y 5  Y 6  Y7 Y 13 

Reset Closed Open Open Closed 

Latched and De-energized Open Open Closed (Intermediate ) Open 

Energized Open Closed Closed Open 
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TYP E  RC AUTOMATIC R E CLOSIHG RELAY ____________________ _ 

O P E R A T I O N  

Operation of the relay and associated equipment 

will be described,  u sing the external schematic in 

figure 7, in conjun ction with figures 4 and 5, which 

show contact positions as a function of the drum posi­

tion. Fi gure 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 

111 and 5 2b contacts when the breaker opens. As the 

drum moves away from the start position, 112 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 112 contact opens at 

the start position. If the breaker is open, the drum 

will stop in the l ockout position, since the 11 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 reclo sure 

until the #2 contact c an close. For this condition, 

5 2b opens before the drum can rotate sufficiently to 

close the #2 contact. Contact Y7 has no significance 

during subsequent reclosing operations. 

C l o s i n g  S e q ue n c i n g  

The number o f  reclosures. and the time at which 

they oc cur is determined by th e location of the #3 cam 

screws, which close the #3 contact. 

I n s ta nta neo u s  T r i p  L o ck o u t  

A s  shown i n  figures 5 and 7,  the trip circuit of 

the instantaneous trip units is opened by Y13 and 

14 contacts from the time of the first reclosure until 

the drum returns to the start position. During the 

initial reclosing, contact Y 1 3  is opened and remains 

open until the Y unit is comple tely reset at 6 seconds. 

The purpose of contact Y 1 3  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  A n ti - P u mp C i rc u i t  

Referring to figure 7 ,  when the breaker close cir­

cuit is energized throu gh 5 2bb, Y5 and #3 contacts, 

the 79X coil is also energized. Then, X8 and X9 

contacts seal around the Y5 contact and energize 

4 

79Y coil, respectively. Contact Y5 opens and re­

mains open until the Y unit is completely reset at 6 

seconds. As the breaker close s, 52bb contact opens, 

de-energizing the X and Y coils. Should the breaker 

immediately trip again, contacts Y5 and XB will be 

open to prevent premature energization of the breaker 

close circuit. 

C o m p l e te O p erat i n g  S e q ue n c e  

Fault-Trip - Immediate Reclosure 

Refer to figure 7. With the timin g 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 #l , and the drum begins to rotate . At the 

same time the coil of the contactor unit, 79X, is en­

ergized through drum contact #3 , contact Y5, and 

integrating lockout contact 9A, when u sed. When 

th e breaker latch checkin g switch, 52LC, clo ses, the 

breaker control relay 52X is immediately e nergized 

through the preclosed contacts Y5 and 3 .  This in 

tum energizes the closing coil of the breaker, 52C .  

Simultaneously, contactor unit, 7 9X ,  seals in throu gh 

its contact X8 , while its other contact, X9, energizes 

the coil of solenoid unit 79Y to open contacts Y5 and 

Y13 and close contacts Y6 and Y7.  As the circuit 

break er closes, the breaker auxiliary s witches 52b 

and 52bb open, and 52a closes. Opening 52bb de� 

e nergizes 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 Y 1 3  open and 

contact Y7 closed until the latch is releas ed. Before 

the latch is released, the drum-operated contact, 1 4 ,  

will be opened and will remain open until the drum 

returns to the "Start " p osition .  

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 , 112 cam contact closes to set up the motor 

circuit when the breaker is subsequently reclosed.  At 

about the three second drum position contact 113 opens. 

At about 6 seconds,  the Y unit latch is released by 

the 115 cam, re setting the Y unit. The relay is now 

ready for another reclosure as soon as contact 113 is 

closed by the 113 cam spring. The drum will continue 

to rotate, since the motor is energized through 52b 

and 1t1 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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TYPE RC AU TOMATIC R ECLOSIN G  RELAY 

(A ) Start P osition - Y Unit Reset 

(C) P reparing for Seconcl Reclosure 

I.L. 41-661C 

(B)  During Immediate Recio sing - Y Unit Reset to Latch 

(D) Lockout P osition 

Fig. 4.  Cam ancl Y Unit Contact P ositions. 

5 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYP E  RC AU TOMATIC RECLOSIHG RELAY __________________ ___ _ 
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TYPE RC AUTOMATIC RECLOSING RELAY 

Lockout 

When the drum reaches the lockout position, the 

motor is de-energized, since c am 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 th e motor is de-energized by the #2 

cam contact. 

O pt i o n a l  A rra ngements  

Alternate operating arrangements are described 

below. 

Reclosing Through Contact Y6 

As shown in figures 6 ,  7 and 8 the close circuit 

can be e nergized 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 j umpering terminals 

4 and 6 and connectin g terminal 7 to an alarm cir­

cuit, an alarm will b e  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 pickup is 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 trip circuit can alternately 

be reestablished e ach time th e Y 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 terminals 16 and 17 with an external 

device, selective, instantaneous reclosing can be 

o btained. When the contact of the external device 

closes, reclosing will occur in the sam e manner as 

if #3 contact closed. Further reclosing by this means 

can be prevented by using either the Y 1 3  and Y 1 4  

contact circuit o r  b y  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 fi gure 8 the Z unit is energized by 

a 52b contact. Z unit contacts p erform the same 

I.L. 41-661 C 

functions as 52a and 52b contacts. The use of this 

unit reduces th e number of control wires required. 

Motor Operation from DC 

An external inverter is available for operation of 

the motor from either 1 2 5  or 250 volts de.  Tlie DC 

terminals of the inv erter are connected in place of 

terminals 8 and 9 in figure 7. Terminals 8 and 9 are 

then connected to the AC terminals of the inverter. 

This arrangement permits the use of an intermittently 

rated inverter, since the DC terminals are not continu­

ously energized. 

C H A R A C T E R I S T I C S 

The standard rating for the relay is: 

Motor . . . . . . . . . . . .  1 20/240 V . ,  60 cycles 

X and Y Units . . . . . .  1 20/240 v. , 60 cycles 

or 48/ 125 V. D. C .  

Z Unit (when used) . . .  1 2 5  V .  D. C.  

Drum Speeds . . . . . . .  6Q-9Q-180-360 

Sec . /Rev. 

Where the motor is to be o perated at 240 volts a 

resistor in the bottom right side is connected in 

series with the motor coil. Relays are available for 

operation o n  50 cycles. X & Y units can be supplied 

for a minimum rating of 24 volts de, or with a 250 

volt rating. 

B u rden D a ta 

The maximum burdens for the various units of the 

standard RC relay w hen energized from a 1 20 V. 60 

cycle supply are listed below :  

Contactor Unit (Device 79X) 

Open position . . . . . . . . . . . 49 Y. a. 

Closed position . . . . . . . . 33 v.  a.  

Solenoid Unit (Device 79Y) 
Open position . . . . . . . . . . . 1 5 1  v. a .  

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

Synch, Motor (Device 7 9M) 8. 5 v.  a .  

Auxiliary Unit (Device 79Z) 

When used 

Closed p osition . . . .  1 0 . 5  v. a. at 120 V 
60 Cycle 

3 . 5 watts at 

1 25 V. D. C .  

The burdens o f  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 motor for a 15 minute period without injury . 

The Z unit can be energized continuously . 
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TYP E  RC AUTOMATIC R ECLOSING RELAY _________________ _ I.L. 41·661 C 

S E T T I N G S  

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 1 25 volts 

de or 240 volts ac ; the motor, at 240 volts ac. 

Coi l R e s i s to r  R e c o n n e c t i o n  

I f  the X and Y coils o f  the standard relay are to 
be used on 48 volts de or 1 20 volts ac, the X and Y 
coil resistor must be bypassed. If the motor is to be 
energized at 1 20 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. 

R e c l o s e  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 spaced closer than 10 scale 

divisions. If a closer spacing is used there is not 

sufficient time to open the #3 contact and then un­
latch the Y unit. Thus, the 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 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 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 

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 to provide 
additional cams than those used with factory settings. 

I N S T A L L A T I O N  

The relays should be mounted on switchboard 

panels or their equivalent in a location free from dirt, 
moisture, excessive vibration, and heat. Mount the 
relay verticallY by means of the four mounting holes 
on the flange for semi-flush mounting or by means of 

the rear mounting stud or studs for projection 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 the terminal studs furnished with the relay for 
thick panel mounting. The terminal studs may be 
easily removed or inserted by locking two nuts on 
the stud and then turning the proper nut with a wrench. 

For detailed FT case information refer to I .L.  

4 1-076. 

C a u t i o n  

I f  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 de voltage. 

A D J U S T M E N T S  A N D  M A I N T E N A N C E  

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 "Settin,rr � In reassembling 
the relay after repairs, or in checking the adjustments 
at regular maintenance periods, the instructions be­
low should be followed. 

A c ce p ta n c e  C h eck 

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

and motor 
X and Y rating . 

Motor rating . .  
Motor speed . . .  

Contact Settings . 

. 1 25 volts dc /240 
volts ac 

. 240 volts 60 cycles 

. 1 revolution in 

60 seconds 
. See figure 5 
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TYPE RC AUTOMATIC R ECLOSING 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 coil s  with 50% of the 
above ac ratin gs (or 80% of de rating) or at lower 

ratings by bypassin g the coil resistor or resistors. 
En ergize the Z coil at 80% of pickup. See that X 

and Y pick up positively and that proper contact 

1r 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 correspon d 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. 

R o uti n e  Moi n�e nonce 

All contacts should be periodically cleaned with 

a fine file . A contact burnisher S#182A836H01 is 

l'ecommended for this purpose . The use of abrasive 

material for cleaning contacts is not recommended ,  
because o f  the danger of embedding small particles 

1 2  

in the face of the soft silver and thu s impairing the 
contact. 

Motor Lu brication 

The motor bearing contains a supply of special 
lu bricant sufficient for from three to five years serv­

ice. This lu bricant does not congeal at low tempera­

tures and p ermits 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 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 as sembly loose from the rear chassis mounting 

plate and lower it u nder the front chassis mounting 

plate. (When used, the Z unit must be removed). Re­
move the gear plate of the motor and gear as sembly 

and, then, the knurled oil cap. Saturate the wool with 
S#1 723639 oil . Reassemble.  

R E N E W A L  P A R T S  

Repair work can be done most satisfactorily at 

the factory. However, interchangeable parts can be 

furnished to the customers who are equipped for doing 

repair work. When ordering parts , always give the 

complete nameplate date.  
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TYP E  RC AUTOMATIC RECLOSING RELAY----------------- I.L. 41·661 C 

. l 9 0-32 S C. R E.W 

S PACER FOR 
THIN PANELS 
5 f6·1S SCREW 

(FOR T H I CK 
P A N  E.L USE.. �- 1 8  STUD) 

190-32.5C.R!:W tfti!O 
(FOR T H I C. K  ..... 
PA N E L  u s� 1 . j 9 0·3 a '!>TUD) 

TE R M I N AL AND 
M O U NT I N G  DET�lLS 

-* D I A . 4 H O L E. S  F O R  
. 1 90 -32. MT<',. S C R. E.WS 

PAN E L  C U T O UT $ DR I L L IN<:i 
F o R  SEM I - F L U S H  M I G, .  

p.-.._�E\... OstiU..\"'C. OR 
CUTOUT 'f"aa i'ROJitCT\C>N MTG.. 

(f"RoNT viEW) 

;;fOII'\.."2.0 HO\.E'S. 
OR. CU"f OUT 

57-D- 7903 

Fig. 9. Outline and Drill ing Plan for the Type RC Relay in the Type FT32 Case. 
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I . L. 41-661 A  

INSTALLATION • OPERATION • MAINTENANCE 

I N S T R U C T I O N S 
TYPE RC AUTOMATIC RECLOSING RELAY 

C A U T I O N  B efo re p ut ting rel ays into service, remo ve 

all blo cking which may hav e  been inserted fo r the 

p urpo se o f  securing the p arts during ship ment, make 

sure that all mo ving p arts op erate freel y, insp ect the 

co ntacts to see that they are cl ean and clo se prop ­

erl y, and op era te the rel ay to check the settings and 

el ectrical co nnectio ns. 

AP P L I C A T I O N 

The typ e  RC auto mat ic reclo sing rel ay is used 

fo r auto matic reclo sure o f  AC o r  DC el ectricall y op er­

ated ci rcuit breakers after they have been op ened by 

o vercurrent o r  oth er pro tecti ve rel ay actio n. The rel ay 

may be adj usted to pro vide several reclo sures at p re­

determined time interval s, so that in case the breaker 

do es no t remain clo sed after the first reclo sure addi­

tio nal reclo sures will be made. The first reclo sure 

usuall y is an instantaneo us reclo sure thro ugh p re­

clo sed co ntacts si nce system op erating exp erienc e 

has sho wn that the majo rity o f  faul ts are o f  a tem­

po rary nature, such as l ightning fl asho vers, and will 

no t be re- establ ished after interrup tio n  o f  the faul t 

current. Co nseq uentl y, service interrup tio n  can be 

minimized by the use o f  an instantaneo us reclo sure. 

Ho wever, the first reclo sure may be del ayed if desired. 

In cas e the circuit breaker do es no t remain clo sed 

after the first reclo sure, the rel ay will make additio nal 

reclo sures at sui tably graded i nterv al s. I t  i s  co mmo n 

pra ctice to mak e two additio nal reclo sures, but the 

rel ay may be a dj usted to make any num ber up to a 

to tal o f  six reclo sures if desired. If the breaker do es 

no t remai n clo sed aft er the final reclo sure, the timing 

drum stop s in the " Lo cko ut" po sitio n, and any further 

attemp ts at reclo sure must be made by manual op era­

tio n  o f  the co ntrol switch. Ho wever, if the breaker 

remains clo sed after any auto mat ic reclo sure, o r, sub­

seq ue ntl y, after manual reclo sure, the rel ay timing 

drum will advance to and stop at the " Start" po sitio n, 

where the rel ay is in readiness fo r ano ther cycle o f  

auto matic reclo sures follo wing the next tripp ing o f  

the breaker. 

Fo r any auto matic reclo sing appl icatio n, the de­

rating facto rs fo r breaker interrup ting abil ity sho ul d 

SUPERSEDES I. L. 41-661 
* Denotes changed from superseded i 5sue. 

be checked when choo sing any p articul ar reclo sing 

cycl e. Al so ,  when using instantaneo us first reclo sure 

it is necessary that the p ro tective rel ays op en their 

co ntacts within 1 0  cycl es o r  l ess aft er the breaker 

is trippe d in o rder that the trip circui t will be de­

energized befo re reclo sure takes pl ace. 

C O N S T R U C T I O N  

As sho wn in figure 1 ,  the RC rel ay co nsists o f  a 

l atching sol eno id unit, Y ,  a synchro no us mo to r driven 

timing unit and an instantaneo us auxil iary unit, X .  

An addi tio nal instantaneo us unit, Z, is al so pro vided 

when sp ecified. 

T i m i n g  U ni t  

The timing unit co ntains a synchro no us mo to r and 

gear train mo unted behind the fro nt sub- base. The 

gear train drives a drum with cams, which actuate 

co ntacts 1 ,  2 , 3 ,  4 and 14.  Cam 5 actuates the Y unit 

l atch to reset t he Y unit and clo se the Y 1 3  co ntact. 

Cams # 1 and # 2, which op erate co ntacts 1 and 2 

resp ectively , are no tched and are no t intended to be 

adj usted in the fiel d. Cam #3 is a series o f  fl at 

sp rings secured by screws, which can be lo cated at 

any po int o n  the p erip hery o f  the drum. Cams #4 and 

#5 co nsi st o f  screws which can be set at any po int o n  

the p erip h ery o f  the drum. Cam #14 is a singl e  micarta 

blo ck, lo cated to the rear o f  the cam #5 po sitio n  and 

hel d  by a #5 cam screw. 

The ge ar train reductio n  ratio is adj ustabl e. The 

drum sp eed dial co ntains indices,. which are l ined up 

with an index mark to mesh the p rop er gears fo r the 

desi red drum sp eed. A cl amp ing screw is pro vided at 

the edge o f  this dial. A p ush ro d is lo cated o n  the 

fro nt o f  the drum to demesh the drum and p ermit free 

manual drum ro tatio n. 

The dial o n  the timi ng drum has 6 0  divisio ns 

(seco nd interval s with 60 seco nd drum sp eed). The 

edges o f  the #3 , 4 and 5 cam slo ts have 12 eq uall y 

sp aced white marks co rrespo nding to 5 seco nd in­

terval s  with a 60 seco nd drum sp eed. 

EFFECTIVE MAY 1957 
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TYPE RC AUTOMATIC RECLOSING RELAY ____________________ _ 

ntact Y 1 3  

ntact  YS y 
S O L E NO I D  

UNIT 
Soleno i d  p lunger 

Contact Y7 

Contacts 1 ,2,3,4 (Ri ght to 
Left) 

Contact  1 4  

T i ming  Drum 

Push Rod 
T I MI N G  

UNIT 

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

Drum speed d i a l  

C lamp i ng screw 

Contact 9 
X 

UNIT 

Contact 8 

------- Motor Coi l  Resistor 
-..------ X & Y Coi l  Res i s to r  

F i g .  1 .  T yp e  R C  R e l a y, Without •z• U n it, W ithout C ase. 
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TYP E  RC AUTOMATI C  RECLOSING RELAY -----------------------
I.L. 4 1•661 A 

SG UMI T 

CUMULATIVE lOCKOUT ­
(OPTIOMM.) 

RUISTOR-TO IJE COft.. 
IIFCTED FOil z-.o �.A. C. 
Oll: U!io V,O.C., OMLY 

CONTACTS 

DR!l4 0PERl.TED-
1,2,3,1!.,11!. 

Xllllll - i,9,9A 
Y UM1T- !io, t:., 7,lJ 

SOLEMOID UMIT 

RESl STOi-TO BE COM­
�E�TEO fiM ,NO I . A J  
AKD !IT-PAS�£0 FOR 
120 Y.A.C. 

TIMIMG HOTOR 

TEST SilTCtl 

182A757 
Fig. 2. Internal Schematic of the RC R elay, Without Z 

Unit, in Typ e FT32 C as e. 

Y Soleno i d  U n it 

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 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 Y 1 3  and a small helical 

spring. This rotation blocks the full reset when Y is 

de-energized. Thus, the Y unit 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 tension of the Y 1 3  moving contact 

spring. 

UPPER SG UMIT _ 

CUMULATIVE UlCKOUT _ 
(OPTI OIIAL) 

RESI STOR-TO ilE __...-
COMMECT£0 FOR 4�0 
V.A,C. OR l/t. V.u.C., Ollll' 

COMTACTS 

DRUM OPERAT£1.1 -
L L , J , <I , l �  

X. UM I T - 1!,!:1,\:I.I. 

Y UN ! l - ) - 6 , 7 , 1 J  

Z llM I T - 10. 11, 1.1. 

LOWER SG UMIT/ 

Y l � 
l .  �H1f:l : . �i 1 10 

FRONT VIEW 

- SOLEMOID UNIT 

RESI STOR-TO ll£ 
COIIIIECTEO FiJ� J.'«> 
V.A.C. AIIO BY-PASSlO 
FOR UO V • .t.C. 

TI MIMG MOTOR 

TEST SWITCii 

TERfoiiiiAL 

l82A7S8 
Fig. 3.  Internal Schematic of the RC Relay, With Z Unit, 

in Type FT32 C ase. 

I n s ta nta neo u s  X U n i t  a nd O p ti o na1 C u m u l a t i ve Lo c k o u t  

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, t o  count the number o f  breaker opera­

tions. After a preset number of counts the ratchet will 

open the c umulative 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. 

I n s ta ntaneo u s  Z U n i t  (W h e n  u sed)  

T h e  Z unit is a c lapper type auxiliary relay 

(standard SG) with one make contact, Z lO, and make­

break contacts , Zl l and Z 1 2 .  

Tabl e I 

Y UNIT CONTACT POSITIONS 

PLUNGER CONTACT POSITION 

POSITION Y5 Y6 Y7 Y 13 

Reset Closed Open Open Closed 

Latched and De-energized Open Open Closed (Intermediate ) Open 

Energized Open Closed Closed Open 
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TYP E RC AUTOMATIC RECLOSING RELAY ____________________ _ 

O P E R A T I O N  

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. Fi gure 5 is based on the factory cam adjust­

ment- immediate, 1 5  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 Contro l  

Motor energization is controlled b y  cams 1 and 2. 

In the start position the motor is energized through 

1f1 and 52b contacts when the breaker opens. As the 

drum moves away from the start position, 1f2 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 1f2 contact opens at 

the start position. If the breaker is open, the drum 

will stop in the lockout position, since the 1f1 , 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. 

C l o s i n g  S e q ue n c i n g  

The number o f  reclosures_ and the time at which 

they occur is determined by the location of the #3 cam 

screws ,  which close the #3 contact. 

I n s ta n ta neo u s  T r i p  L o ck o u t 

As shown in fi gures 5 and 7, the trip circuit of 

the instantaneous tripsunits is opened by Y 1 3  and 

14 contacts from the time of the first reclosure until 

the drum returns to the start position. During the 

initial reclosing, contact Y 1 3  is opened and remains 

open until the Y unit is completely reset at 6 seconds. 

Th e purpose of contact Y 1 3  is to keep the trip cir­

cuit open until cam contact, 14,  can be opened by the 

drum rotation. Contact Y 1 3  has no significance during 

subsequent reclosing operations. 

X - Y  A n ti - P u mp C i rc u i t  

Referring to figure 7 ,  when the breaker close cir­

c uit is energized through 5 2bb, Y5 and #3 contacts , 

the 7 9X coil is also e nergized. Then, X8 and X9 

contacts seal around the Y5 contact and energize 

4 

79Y coil, respectively. Contact Y5 opens and re­

mains open until the Y unit is completely reset at 6 

seconds. As the breaker close s ,  52bb contact opens, 

d e-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. 

C o m p l e te O p era t i n g  S e q ue n c e  

Fault-Trip - Immediate Reclosure 

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 th e drum begins to rotate. At the 

same time the coil of the contactor unit, 79X, is en­

ergized through drum contact #3 , contact Y5 , and 

inte grating lockout contact 9A, when used. When 

th e breaker latch checking switch, 52LC, closes, the 

breaker control relay 52X is immediately energized 

through the preclosed contacts Y5 and 3 .  This in 

turn energizes the closing coil of the breaker, 52C. 

Simultaneously , contactor unit, 7 9X, seals in through 

its contact X8, while its other contact, X9, energizes 

the coil of solenoid unit 79Y to open contacts Y5 and 

Y 1 3  and close contacts Y6 and Y7. As the circuit 

breaker closes,  th e breaker auxiliary switches 52b 

and 52bb open, and 52a closes . Opening 52bb de� 

e nergizes 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 Y 1 3  open and 

contact Y7 closed until the latch is released. Before 

the latch is released, the drum-operated contact, 1 4 ,  

will b e  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 , 1f2 cam contact closes to set up the motor 

circuit when the breaker is subsequently reclosed. At 

about the three second drum position contact 1t3 opens. 

At about 6 seconds, the Y unit latch is released by 

the 1f5 cam, resetting the Y unit. The relay is now 

ready for another reclosure as soon as contact 1f3 is 

closed by the 1f3 cam spring. The drum will continue 

to rotate , since the motor is energized through 52b 

and 1t 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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TYPE RC AUTOMATIC RECLOSING RELAY I.L. 4 1 ·661 A 

(A ) Start Position - Y Unit Reset (B) During Immediate R eclo s ing - Y Unit Reset to Latch 

(C) P rep aring for Second R eclosure (D) Lockout Position 

Fig. 4. Cam and Y Unit Contact Positions. 
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TYP E  RC AU TOMATIC RECLOSING RELAY __________________ ____ _ 
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TYPE RC AUTOMATIC R E CLOSIN G  RELAY 

Lockout 

When the drum reaches the lockout position , the 

motor is de-energized, since cam contact #1 opens 

(as suming 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. 

O pt i o n a l  A rra nge m e n ts 

Alternate operating arrangements are described 

below. 

Reclosing Throu gh Contact Y6 

As shown in figures 6, 7 and 8 the close circuit 

can be energized through contact Y6, where an in­

dep endent contact is required or where a reclosing 

delay is desired. Y6 closes approximately 6 cycles 

after 7 9X is energized . 

Lockout Alarm 

A #4 cam screw can be set to close the #4 con­

tact in the lockout position. By j umpering terminals 

4 and 6 and connecting terminal 7 to an alarm cir­

cuit, an alarm will b e  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 pickup is 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 trip circuit can alternately 

be reestablished each time the Y 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 terminals 16 and 17 with an external 

device, selective , instantaneous reclosing can be 

obtained. When the contact of the external device 

clo ses , reclosing will occur in the same manner as 

if #3 contact closed. Further reclosing by this means 

can be prevented by using either the Y 1 3  and Y 1 4  

contact circuit or b y  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 p erform the same 

I.L. 41·661A 

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 operation of 

the motor from either 1 2 5  or 250 volts de . Tlie DC 

terminals of the inv erter are connected in place of 

terminals 8 and 9 in figure 7. Terminals 8 and 9 are 

then connected to the AC terminals of the inverter. 

This arrangement p ermits the use of an intermittently 

rated inverter, since the DC terminals are not continu­

ously energized. 

C H A R A C T E R I S T I C S  

The standard rating for the relay is:  

Motor . . . . . . . 1 20/240 V . ,  60 cycles 

X and Y Units . . . . . .  1 20/240 V . ,  60 cycles 

or 48/ 125 V. D. C .  

Z Unit (when used) . . .  1 25 V .  D .  C .  

Drum Speeds . . . . . . .  6Q-90- 180-360 

Sec. /Rev. 

Where the motor is to be o perated 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 de, or with a 250 

volt rating. 

B u rd e n  D a ta 

The maximum burdens for the various units of the 

standard RC relay when energized from a 1 20 V. 60 

cycle supply are listed below:  

Contactor Unit ( Device 7 9X) 

Open position . . . . . . 

Closed position . . . . .  

Solenoid Unit (Device 79Y) 

Open position . . . . . . . .  . 

Closed position . . . . . . .  . 

Synch, Motor (Device 7 9M) 8. 5 v. a.  

Auxiliary Unit (Device 79Z) 

When used 

49 Y. a. 

33 v.  a.  

151 v.  a. 

84 v. a. 

Closed position . . . .  1 0 . 5  v.  a.  at 1 20 V 
60 Cycle 

3 . 5 watts at 

125 V. D. C .  

The burdens of the X and Y units occur only 

mome ntarily during the reclosing cycle but the motor 

is energized throughout the reclosing cycle . The X 

and Y units can be e nergized for a 5 minute period 

and the motm for a 15 minute period without injury . 

The Z unit can be energized continuously .  
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TYP E  RC AUTOMATIC RECLOSING RELAY ----------------------- I.L. 41•661A 

S E T T I N G S  

No settings are neces sary unless factory settings 

do not meet the application re quirements. The factory 

settings are for thre e rec losures - im mediate , 15 and 

45 seconds, with a drum revolution in 60 seconds. 

Contact #4 is set to c lose 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 1 25 volts 

de or 240 volts ac ; the motor, at 240 volts ac . 

C o i l  R e s i s to r  R e co n ne c t i o n  

If the X and Y coils o f  the standard relay are to 

be used on 48 volts de or 120 volts ac , the X and Y 

coil resistor must be bypas sed. If the motor is to be 

e nergized at 1 20 volts ac, the motor c oil resistor 

must be bypas sed. 

D r u m  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 

asse mbly to the des ired spe ed 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. 

R e c l o s e  Sequen ce 

The #3 cam springs (which initiate reclosing) can 

be set at any p oint fro m  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 spacing is used there is not 

sufficient time to open the #3 contact and then un­

latch the Y unit. Thus, the maximum number of re­

clo sures is six at the 0, 10,  20 , 3 0 ,  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 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 

after each #3 c ontact c losure. The #5 screws should 

not rotate the Y unit latch arm until the #3 contact 

has opened. In addition, the #5 cam s crews 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. 

I N S T A L L A T I O N  

The relays should be m ounted on switchboard 

panels or their e quivalent in a location free fro m  dirt, 

moisture , excessive vibration, and heat. Mount the 

relay vertically by means of the four m ounting holes 

on the flange for semi-flush mounting or by means of 

the rear mounting stud or studs for proj ection mount­

ing. Either a mounting stud or the mounting screws 

may be utilized for groundin g the relay. The elec­

trical connections may be m ade directly to the termi­

nals by means of screws for steel panel mounting or 

to the terminal studs furnished with the relay for 

thick panel m ounting. The terminal studs may be 

easily removed or inserted by locking two nuts on 

the stud and then turning the proper nut with a wrench. 

For detailed FT case information refer to I . L .  

4 1-076 .  

C a u t i o n  

I f  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 e nergize 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 de voltage. 

A D J U S T M E N T S  A N D  M A I N T E N A N C E  

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. 

A c cepta n c e  C h eck 

The factory settings of the standard relay are :  

Coil Resistors in series with X and Y ,  

and motor 

X and Y rating . . . . .  1 25 volts dc/240 

volts ac 

Motor rating . . . . . .  240 volts 60 cycles 

Motor speed . . . . 1 revolution in 

60 seconds 

Contact Settings . . . .  See figure 5 
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TYP E RC AU TOMATI C  R E CLOSING R E L AY-������������������-

The following checks may be perfoiTiled 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 de 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 clos e when X9 contact still has a 

gap of approximately 3/6 4 " , in order to as sure 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. 

Ro uti ne Mai nte n a n c e  

All contacts should b e  periodically cleaned with 

a fine file . A contact burnisher S#1 82A836H01 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. 

1 2  

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 p ermits 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 8# 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 as sembly 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 plate of the motor and gear as sembly 

and, then, the knurled oil cap. Saturate the wool with 

S4H 723639 oil. Reassemble.  

R E N E W A L  P A R T S  

Repair work can be done most satisfactorily at 

the factozy . However, interchangeable parts can be 

furnished to the customers who are equipped for doing 

repair work. When ordering p arts , always give the 

complete nameplate date. 
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TYP E  RC AUTOMATIC RECLOSIIIIG RELAY __ I.L. 4 1·661 A 
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Fig. 9. Outline and Drilling P lan for the Type RC Relay in the Type FT32 Case. 
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