S I L. 41-310.0 %
INSTALLATION e OPERATION o MAINTE.NANCE

INSTRUCTIONS

TYPE RC AUTOMATIC RECLOSING RELAY
WITH INSTANTANEOUS TRIP LOCKOUT

CAUTION Before putting relays into service,
remove all blocking which may have been 1n-
serted for the purpose of securing the parts
during shipment, make sure that all moving
parts operate freely, inspect the contacts to
see that they are clean and close properly,
and operate the relay to check t,e set%ings
and electrical connections.

APPLICATION

The type RC automatic reclosing relay 1s
used for automatic reclosure of AC or DC elec-
trically operated circult breakers after they
have been opened by overcurrent or other pro-
tective relay action. The relay may be ad=
Justed to provide several reclosures, at pre-
determined time intervals, so that™Im case the
breaker does not remaln closed after the first
reclosure additional reclosures/ widlibe made.
The first reclosure usuallymwis(,an instan-
taneous reclosure through preclosed contacts
since system operating experience has shown
that the majJority of fauldts are of a temporary
nature, such as lightning flashovers, and will
not be re-established “affer interruption of
the fault current./ ConSequently, service in-
terruption can be minimized by the use of 1in-
stantaneous firgt gdréclosure. However, the
first reclosure may e delayed if desired.

In ca@se Ahe circult breaker does not remain
closed after the first reclosure, the relay
wlll make “a@additilonal reclosures at sultably
graded 1ntervals. It 1s common practice to
make twdy 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 +timilng drum stops 1n the
"Lockout" position, and any further attempts
at reclosure must be made by manual operation
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of the control switch. However, 1f the
breaker remains clesed” after any automatic
reclosure, or,subsequently, after manual
reclosure, fAhe,relay timing drum will advance
to and stopiat the "Start" position, where the
relay 1sMpin “Wreadiness for another cycle of
automatic sreclPosures following the next trip-
ping ‘of thegbreaker.

For, any automatic reclosing application, the
de=rating factors for breaker I1nterrupting
ability should be checked when choosing any
particular reclosing cycle. Also, when using
Inhstantaneous first reclosure 1t 1s necessary
that the protective relays open thelr contacts
within 10 cycles or less after the breaker 1s
tripped in order that the trip circuit will be
de-energized before reclosure takes place.
Full advantage of minimum service interruption
permitted by use of 1nstantaneous first re-
closure will not be reallzed 1n consumer
plants unless proper application 1s made on
the customer's apparatus of such under-voltage
time delay, fileld removal, and synchronous
motor unloading devices as are necessary.

CONSTRUCTION AND OPERATION

The type RC relay consists basically of a
synchronous motor operated timing element, an
Instantaneous relay element and a second
relay element which has optional provision for
a slight time-delay on pick-up and has a latch
which holds 1its contact actuator 1n an inter-
medlate position after its coll 1s deener-
glzed. The 1latch 1s released mechanically
by the timlng element at the end of an ad-
Justable interval followling de-energization of
the latching element coill. In order to meet
the requirements of speclal applications,
certaln modifications or auxillaries have been
developed also.
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Fig. 1—Internal Schematic Connections of Type RC Re-
closing Relay Without Z Element. In Standard
Relay Case.

The type RC recloser can be supplied in the
standard relay case with glass cover, for pro-
Jection mounting, or 1n the Flexitest case for
projJection or for flush mounting. With elther
type of case the same terminal arrangement and
numbering 1s used, so that the same external
connectlon diagrams are applicable to elther
type of case. Internal schematlic connections
for the standard case are shown in Figs. 1 and
2, and for the Flexitest case 1n Figs., 3 @nd
4, In these dlagrams the motor of tHe timing
element 1s designated as "M", the colilyof/the
instantaneous element as "X" and @heWcoll of
the latching
actuated by each element are Indicat€d in the
Figures.

element as "¥'. ‘The contacts

Figs. 2 and 4 also shoW a/"Z" element. This
1s a second Instantaneous’ element, very
similar to the X{ element, which 1s connected
across the greén iIn@lcating light of the cir-

cult breaker control. Ats contacts perform

the same functions @s two "a" and one "b"
breaker auxlillary switches 1n the external
connections wused) with the relays of Figs. 1
and 3. This permits a reduction in the number
of contrel \Wwires required, and frequently is
advantageous when exlisting breaker 1installa-
tionsWare belng converted to automatic reclos-
ing, duty .

Fig: 2—Internal Schematic Connections of Type RC Re-
clgsing, Relay With Z Element. In Standard Relay
Case.

Timing Element

The timing element of the RC relay conslsts
of /2 small” synchronous motor mounted with a
reduction gear traln between the two main
frame plates of the relay, a contac¢t actuating
drum driven by the gear train, an assembly of
four contacts mounted on the front plate
adjacent to the drum at 1ts upper right (front
view), and a single contact assembly mounted
on the front plate to the left of the drum
(front view). The contacts in the assembly of
four, counting from the front of the assembly,
are designated as numbers 1, 2, 3, and 4. The
fifth contact, mounted separately, 1s desig-
nated as number 1l4. These correspond to the
similarly numbered contacts shown on the 1in-
ternal schematlc diagrams.

The motor of the standard relay has a coill
which 1s rated at 115 volts, 60 cycles for
Intermittent duty. For 230 volt
resistor (mounted at the top of the standard

service a

case and at the bottom right-hand side, front
view, of the Flexitest Case) 1s connected in
serlies with the motor by moving one resistor
lead from one terminal to the other. A motor
and sultable gearing can be supplied for 50
cycle duty, but not for 25 cycle duty.

The gear train 1s constructed so that

various gears can be brought 1nto mesh to

B



TYPE RC RELAY

1 L. 418101

70R TEST SWi7CH

Iy

|— 70 BASE TERMNNALS

t—70 fEcay
FRONT VIEW
TEST SwiTH
v 3 re a \
DU QPERATED
CAVIACTS 1-2-5-914 — CUMINL ATIE L
oerronaL
X ELEMENT COVTTS ¢
4-5-3a - RESISTOR 70 BE”
[2 TED FOR 230 KAC.

OANEC

OR (254 D.C, BV FMSSEL
FORHS VAL ORFEKO.C.
OR OAMITTED FIOR 250K 0. C!
I— 56 ELEMENT

I— SOLENOY Ccovicroe

Y ELENTNT COVIACTS
G -T/F

—5%@®
£ 2 /
g < £ RESISTOR 708E
e CONNVETTELD FOR 230 V.
- 7 [ AND BY-ASSED FOR IS V.
\ TIMIVG MOTOR

REAR VIEW
BOTTOM 7EST SWITTH

JIEEEREEEd

FRONT VVEWN

TO RELAY

0 BASE TERMINALS

INTERNAL SCHEMATIC
TOP TEST SWITCH

LLil

| — TO BASETERMS.

{.— TO RELAY

FRONT VIEW
( 7—_ TEST SWITCH
J " 4 A C

UPPER SG ELEMENT
T cl .
bt

8t
& *¥{(5 CUMULATIVE LOCKOUT
© o s z fﬂu// (OPTIONALY
DRUM OPERATED ’,j 0, *
CONTACTS I-2- 3~4-14 a9 o
£y | RESISTOR- T0 BE CONNECTED
X ELEMENT L= ® FOR 230V AL. OR 125 VDL,
CONTACTS 8-9-9A BYMSSED FOR 115 VAC
OR 48V.0.C. OR OMTTED
Y ELEMENT FOR 250V.D.C.

CONTACTS 56-7-13 [~ SOLENOID CONTACTOR

Z ELEMENT
CONTACTS 10-11-12

LOWER SG6 ELEMENT

F
I T@ r, TIMING  MOTOR

¢4

RESISTOR= 0.8 REAR VIEW
CONNECTE D FDOR 230 V.

AND BYPASSE! BOTTOM TEST SWITCH

FOR\JI5 V. & E GF4— 710 RELAY
E Cl i E i f——T0 BASE TERMS.

FRONT VIEW

Fig. 3 —Internal Schematic Connections of Type RC Ré-
closing Relay Without Z Element. In the Type FT
Flexitest Relay Case.

drive the drum through one revelutien in
elther 60, 90, 180 or 360 seconds.
on a push rod which extends throughihthe drum
shaft to the front of the
the driven gear on the drum/shaf®) and permits
free manual rotation of the, drum./ A ratchet
assembly at the shaft
permits the drum to begrotated in the counter-
clockwlse direction ondy,., as
rotation in the direction
damage the moving comntacf springs.

Pressure

assembly’ demeshes

rear end offythe drum
i1nadvertent

opposige might

The motdr and gear train are rotatably
mountedy and®a small dial mounted on the front
bearing eff{the @assembly contains indices which
are broughtigdnto 1line

the nameplate to mesh the proper gears for the

with an 1ndex mark on

A clamping screw
further

drum speeds 1ndicated.
edge of the dilal
of the gear

four
at. the

movement

prevents

sired setting has been made. In order to
change the drum
should be loosened, the push rod should be de-

pressed, the motor and gear assembly should be

speed, the clamping screw

assembly after any de--

Fig. 4 —Internal Schematic Connections of Type RC Re-
closing Relay With Z Element. In the Type FT
Flexitest Case.

rotated to the desired position by pressure on
posts between the motor
and the gear mounting plate,

one or more of the
mounting plate
and the clamping screw should be tightened.

The four contacts of the drum contact as-
sembly at the

l1dentical 1n construction.

upper right of the drum are
Contacts #1 and #2
of the
are notched and permit no
Intervals that the contacts

are operated by the two front cams
drum. These cams
adjustment of the
are open or closed. The relative polnts of
closure for these two cams are adjusted at the
The three

constructed so that screws can

factory and should not be changed.
rear
be set at any point on thelr periphery. The

threaded into nuts which are held

cams are

SCrews are

In a continuous groove below the surface of

can be moved to any position.
The heads of the screws set 1n the first two

of these three cams actuate the #3 and #4 con-

the cam, and

while the screws 1n the rear cam reset
the Y element from

tacts,
the latch which prevents
returning to 1ts normal de-energized position.
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*One of the screws 1n the rear cam mounts a
Micarta block to the rear of the drum. The
cam action of this block actuates contact
number 14, which 1s mounted to the rear 1left
of the drum.

A dial at the front of the cam assembly has
60 divisions, each of which corresponds to a
one-second time 1nterval when the gear as-
sembly 1s set at the 60-second speed or to
proportionally 1longer intervals at the slower
speeds. An 1ndex plate mounted on the front
of the molded support for the drum contact
assembly contains "Start" and "Lockout" index
marks adjacent to the edge of the drum dial.
When the zero mark on the dial 1s opposite the
"Start" index, the relay 1s in position to go
through a reclosing cycle when 1ts assoclated
breaker 1s opened by protective relay actilon.
When the drum has stopped with the dial =zero
opposite the '"Lockout" index, the relay will
make no further automatic reclosures and the
next breaker reclosure must be made manually.

The edges of the three rear drum cams each
have 12 equally spaced white marks, and the
spaces between marks correspond to 5 seconds
with the gearing set for the 60-second speed.
These markings ald 1n 1locating the contaectg
operating screws when setting up the drum fer
any particular reclosing cycle.

X Element

The X Element 1s simllar to¥an open-type SG
relay, and 1s mounted at the bottom of the
front plate of the RC Eelay. It has two
normally-open contacts. _The‘jlower of the two
contacts 1s designated asf#8 on the schematic
diagrams, and the WUpper,contact as #9. This
element may befoperated on AC or on DC. It
has a core resémbling the standard AC core for
the SG relay, butithecore has a heavier plat-
ing to prevent the armature from holding
closed on residual magnetism when used on DC.

Automatle reclosing may sometimes be appliled
to 1installations of older circult ©breakers
whieh“@anbe reclosed only a limited number of
timesibefore 1nspection or malntenance 1s nec-
essary.’ For such applications the X element

can be provided with a cumulative-lockout con-
tact, which 1s designated as contact 9A on the
schematic diagrams. Thls contact 1s operafted
by a ratchet mechanlsm, which 1s advanced one
step each time the X element armature closes
and opens. A maximum of 16 such steps are
posslble before contact 9A opens, but the
ratchet can be set so that any Yesser number
of steps wlll open the contact)y, When/contact
9A opens, no further automatlc reelosures can
be made. The relay cover mustibe, removed to
reset the ratchet. The gratchet teeth are
numbered so that ready obserwation through the
cover can be made of thejnumber of reclosures
remaining before thef relay locks out by open-
Ing contact 9A.

Y Element

The Y element, consists of a solenold, locat-
ed betweenjthe“pper ends of the two mechanism
mounting plateés, which when energized attracts
a plunger toward the rear of the relay against
spring aetion. A Micarta disc mounted on the
front ‘end of the plunger actuates contacts
numbers 5, 6, and 7, and releases the latch
arm, mentloned previously 1n the description
of the Timing Element. The release of the
latch arm allows contact #13 to open. This
contact assembly 1s mounted on the front plate
directly to the 1left of the latch arm (front
view) and directly above the drum operated
contact number 14. When the solenold is
de-energized, the plunger resets to the point
where the Micarta disc strikes the latch arm.
The latch must be reset by rotation of the
timing drum before the plunger can reset
fully.

In the fully reset position the Micarta disc
holds contact #5 closed, while contacts #6 and
T are open. The disc also holds the latch arm
In 1ts reset position. In turn, contact #13
1s held closed by means of an 1nsulating arm
extending from the vertlical member of the
latech arm. Contact #5 1s the center one of
the three contact assemblles mounted around
the disc, while contact #6 1s on the left hand
and contact #7 1s on the right hand (front
view). As the plunger moves toward the ener-
gized position contact #5 opens, contact #7
closes, the 1latch arm 1s released opening
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contact #13, and contact #6 closes, in that
succession. When the solenold 1s de-ener-
glzed, contact #6 opens but contact #7 1s
still closed at the position where the disc i1s
stopped by the latch arm. Contact #7 remailns
closed and contacts 5 and 13 remain open until
the latch arm 1s reset by the cam action of
the timing drum.

The In a closely

fitting bronze

solenold plunger moves
cylinder. The rear end of the
closed by a
of which 1is
ring to prevent chattering of

cylinder 1s core screw, 1n the

Inner face Inserted an annular
copper
the plunger when the solenold 1s energized by
A. C. The core screw also contains an orifice
and an adJjustable
regulate the rate at which alr escapes

the cylinder when the plunger moves toward the

shading

needle-valve screw to

from
core screw. The valve screw and locknut can
be seen behind the rear plate of the relay.
The time delay provided by retarding the
escape of ailr from the solenold cylinder 1s
useful when the RC relay 1s used wlth mechan-
1cally full-automatic breaker mechanism where

no checking device 1s avallable on the latech

mechanism. When non-automatic breaker
mechanisms of trip-free mechanisms{,equipped
with 1latch-checklng contacts arej, used, the

time-delay feature 1s not requdred.® A hole

extends axially through the plungerrand 1ts
front extension on which themMlecartfa disc 1is
mounted, and a screw ,1s threaded 1into the
front end of this hole topclose 1t. Removal

of thls screw allows free escape of the alr in
the cylinder and permits the fastest operation
of the Y element. The majority of present
applications do not require delayed action of
the Y element, and, thegScrew can be reioved.

Reslstor in,Sernle8 Wlth X and Y Elements

The X elements only
momentarlly,
damaged 1§, aised on
higher than
voltage. Also, they can be
elther AC or DC
pogsible to
system locatlions where
differ,

relays

andy Y
and consequently they will not be
much

are energlzed

circult voltages
their minimum rated operating
energlzed from
This makes 1t

relay at varilous

circults.
the same
the control voltages

use

and thus reduces the number of spare
which should be carrlied in stock as

replacements. However, in order to avold

excessive energy 1n the colls at the higher
reslistor mountedyinside
the relay 1s connected 1n series when the
relay 1s to be used on these voltages. The
resistor 1s located at the bottom of the relay
In the standard case and at the bottom left-
hand side (front view) of the Flexitest case.
The X and Y colls
the #9 contactWeloses,fso that a single
sufficikent“§to 1limit the current
for both elements{ Thejresistor 1s connected
in the circult 4for (230 volts AC or 125 volts
DC, and 1s by-passed (by shifting lead
from one end of the resistor to the other) for
115 volts AC or®48 volts DC. For applications
where the voltage 1s 250 volts DC,
different colls are used 1n the X and Y ele-
merdts and the resistor 1s omitted.

control voltages, a

element are in parallel

after
resistor 1s

one

control

ZypElement

The? Z element, when used, 1s mounted at the
bottom of the relay case. Its functlon was
described previously. It consists of a

standard open-type SG relay with one SPST and

one SPDT contact. The lower contact of the
relay 1s designated as #10 on the internal
schematlic dlagrams, and the upper set of con-

tacts as #l11 and #12. As the coll of the Z
element may be energized for long perlods, it
must have a contilnuous rating and can be used
on only one control voltage and frequency.

Capacltor Across #3 Contact

Normally the #3 contact 1s not required to
current. However, 1n event of

of the breaker auxillary swlitch 52bb
and 6) to

continuous

interrupt
fallure

(figs. 5 breaker
closes, the
intermittently rated X and Y element colls
will be prevented by opening of the #3 contact
when the head of the contact operatlng screw
in the drum passes beyond the end of the #3
spring. Thils wlll de-energize the X
which in turn will-de-energize the
Y element. The capaclity of the
#3 contact 1s application,
but in
capaclity for 125 or 25C volt D.C. applications

open when the
energlzation of

contact
element,
Interrupting
ample for any AC
order to assure adequate 1nterrupting
a small capacitor 1s connected across the #3

contact to act as an arc suppressor.
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Terminal Arrangement

Due to varlations 1n system operating
practices, equipment and control voltage
sources, there wlll be many modifications of
the general circult breaker reclosing scheme
employling the RC relay. In order that a
single style of the RC relay may be applicable
to a wide varlety of reclosing schemes, cer-
taln of the colls and contacts have been
brought out to independent base termlnals. A
number of these terminals w1ll be connected
by external Jumpers for particular connectilons
schemes. Thils 1s apparent on examination of
Figs. 5, 6 and 7. The connections as shown
provide I1nstantaneous reclosure through con-
tacts Y5 and 3. Also, contacts Y13 and 14

provide lockout of the 1lnstantaneous trip cir-
cult (when provided) of the protective relay
after the first tripout. The dotted connec-
tions shown in Figs. 5, 6 and 7 are made by
connecting a Jumper between terminals 6 and 8
and by removing the connection from terminal 9
and connecting 1t to terminal 5. This conne€s
tion may be used when reclosure through lnde-
pendent contacts 1s deslred. In thilsfcase,
reclosure made through contact Y6 after 79X
and 7T9Y pick up. If the I1nstafitanequs trip
lockout 1s not needed an lnstantaneous re-
closure through 1ndependent confacts, may be
obtalned using the dotted connections of Figs.
5, 6 or T and connecting céntacts Yl3 and 14
in parallel with contact “¥6 by connecting
Jumpers between terminalls 1%and 5 and termin-
als 2 and 6. Contact, #4“%s supplied primarily
to energize an alarm 4fjthe“relay stops at the
lockout position. #or this purpose (agaln re-
ferring to Fig. 6) 'a Jumper can be connected
between termindlsh2l and 23, with terminal 24
connected to thedalarm device. With contact
#4 set tb clese @t the lockout position, this
connectdon Awill™y permit the alarm to be ener~
glzed “only when the breaker 1s open and the
drum 1s “at{ the lockout position. However,
contact 4, in standard or modified form may be
adjusted to close at any positlon during the
recloslng cycle to perform a functlon other
than alarm. It 1s obvious from consideration
of ““these varlations 1in the relay functions
that 1t 1s advantageous to have the relay
elements connected to 1ndependent terminals
and to wuse external terminal Jumpers as re-

quired when maklng external connections.

Operation of Motor on D. C.

An A. C. Source must be avallable for oper-
tion of the motor of the RC relay. This
usually 1s avallable, but 4dn some 1lnstalla-
tions there may be no “A.C.  source, or the ex-
1sting source may net be sufficiently relil-
able. In such casgs @& Wvibrating-type D. C.-
A. C 1nverter may be dised to energlze the
motor. An 1nverterhls avallable which can be
energlized directdy (from 125 volts D. C., or
from 250 volts Dy C. through a resistor poten-
tiometer. The external connectlons, which
with ang AJ3%€. Supply are made to terminals 25
andf26, " are, changed to the D.C. 1input term-
1nals, of, the 1nverter, and the A.C. output
terminals "are connected to termlnals 25 and
26k

Typical Operating Cycle

The functlonling of the relay and assoclated
equipment for a typlcal reclosing cycle will
be described for the 1nstallation shown 1n
Fig. 6. With the RC relay adjusted for one
instantaneous and two subsequent timed re-
closures, assume that the breaker trips be-
cause of a fault. The timing drum will be at
the "Start" position, and a drum screw will be
holding contact #3 closed. The breaker
switches 52b and 52bb close, energlzing the
motor T9M through contact #1, and the drum be-
gins to rotate. At the same time the coll of
the contactor element 79X 1s energlzed 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 1is 1immedlately energlzed
through the preclosed contacts Y5 and 3. This
In turn energlzes the closing coll of the
breaker, 52C. Simultaneously, contactor ele-
ment 79X seals 1n through 1ts contact X8,
while 1ts other contact, X9, energlzes the
coll of solenold element 79Y to open contacts
Y5 and Y13 and close contacts Y6 and Y7. As
the circult breaker closes, the breaker auxil-
lary switches 52b and 52bb open, and 52a
closes. Opening 52bb de-energlzes 79X and
T9Y. The latter then resets agalnst 1ts latch
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to open contact Y6 and remains in this posi-
tion, thus leavling contacts Y5 and Y13 open
and contact Y7 closed until the latch 1s re-
leased. Before the 1latch 1s released, the
drum-operated contact 14 will be opened and
‘Wwlll remain open until the drum returns to the
"Start" position. Contact Y7 keeps the motor
circult closed, 1in case the breaker remains
closed after the first reclosure, until the
drum can rotate far enough to close contact
#2. This permits the drum to continue through
one revolution to the "Start" position. Since
contact Y5 stays open, "pumping" i1s prevented
1f the fault has not cleared and the breaker
immediately trips agaln. This sequence con-
stitutes the operations necessary to obtaln an
instantaneous initial reclosure and 1s obtain-
ed only when drum contact #3 1s closed when
the relay 1s in the "Start" or reset position.
To eliminate the 1mmedlate reclosing feature,
contact #3 1s adjusted so that it does not
make contact in the reset position.

If the breaker ¢trips after the filrst re-
closure, so that subsequent tlmed reclosures
become necessary, the following operations
take place. The motor continues to run
through contacts #1 and Y7, This rotates the
drum to cause contact #2 to close and #3 to
open. After contact #3 opens, a screw on s he
rear drum cam releases the latch on solenoid
element 79Y, which permits contacts Y7 fo open
and Y5 and Y13 to close. The eguipment now
is In position for another reclosure, which
will occur as soon as contact #3 48 closed by
the next screw on the drum. From this point
the sequence of operations LlsWlidentical with
that described previously, and subsequent re-
closures are effected in agsimilar manner.

If the breaker dees“not memain closed after
the last reclosure, the"motor 79M runs until
contact #1 opens€jand thedtiming drum stops at
the lockout position®, If the breaker remains
closed after any reclosure, the motor con-
tinues to run wuntil contact #2 opens, which
causes the drum to 'stop at the reset position.

CHARACTERISTICS

The, standard rating for the type RC reclos-
Ing relay 1s as follows:

8

Motor ------==c--cccccnaaa- 115/230 V. 60
Cycles

X and Y Elements ---------- 115/230 V. 60
Cycles or 48/125
V. D. C.

Z Elem. (when used)-------- 125 V. D. C.

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

Speclal relays are avallable with voltage
ranges as above but for 50 gycle, operatilon.
Also, relays can be supplled/wifh a minimum
rating of 24 volts D.C. forjthe X and Y ele-
ments, or with a single ™rating of 250 volts
D. C. for these elemenfts.

RELAYS N, TYPE FT CASE

The type FT)\,casesyare dust-proof enclosures
combining,relay\, elements and knife-blade test
switches ™In_~the)same case. Thils combination
provides a compact flexible assembly easy to
maintaifn, Inspect, test and adjust. There are
three mailn unlts of the type FT case: the
casg, cover, and chassis. The case 1s an all
welded steel housing containing the hinge half
of the knife-blade test switches and the ter-
minals for external connections. The cover
Is,a drawn steel frame wlth a clear window
which fits over the front of the case with the
switches closed. The chassis 1s a frame that
supports the relay elements and the contact
Jaw half of the test swltches. This slides in
and out of the case. The electrical connec-
tions between the base and chassls are com-
pleted through the closed knife-blades.

Removing Chassis

To remove the chassls, first remove the
cover by wunscrewlng the captive nuts at the
corners. There are two cover nuts on the S
slize case and four on the L and M slze cases.
Thls exposes the relay elements and all the
test switches for inspection and testing. The
next step 1s +to open the test switches. In
opening the test swltches they should be
moved all the way back agalnst the stops.
With all the swiltches fully opened, grasp the
two cam actlon latch arms and pull outward.
This releases the chassis from the case. Us-
ing the 1latch arms as handles, pull the

o



TYPE RC RELAY

1. L- 4103100

chassis out of the case. The chassls can be
set on a test bench in a normal upright posi-
tion as well as on 1ts top, back or sides for
easy lnspection, malntenance and test.

After removing the chassis a duplicate
chassls may be 1nserted in the case or the
blade portion of the switches can be closed
and the cover put 1n place without the
chasslis. When the chassis 1s to be put back
In the case, the to be

followed in the reversed order.

above procedure 1s

Electrical Circuilts

in the base connects thru a
test switch to the relay In the
chassis as shown on the internal schematic
The relay terminal 1s identified by

outside

Each termlinal
elements

diagrams.
numbers marked on both the lnside and
of the base. The test switch positions are
identified by letters marked
bottom surface of the moulded blocks.
letters

on the top and
Thesée
can be seen when the chassis 1s _sre-

moved from the case.

The potential and control circuits thru the
relay are disconnected from the ‘€xternal cir-
cult by opening the assoclated testWswitches.
Testing

can be tested in service, in the
1solated,

The relays
case but with the externdl eircults
or out of the case asg follows:

Voltages between/ the potential circults can
be measured clamping #2 clip
on the gprojecting clip lead lug on the

conveniently by
leads
contact Jaw,.

Testing In [Lase

With all“blades in the full open position,
the ten circuilt test plug, can be inserted in

This connects the
set of binding posts and com-
from the
external connections by means of an 1nsulating
plug.
connected to these binding posts.
inserted in the bottom test Jaws

the contact Jaws. relay
€lements to a
pletely 1solates the relay circults
barrier on the The external test cir-
cults are

The plug 1s

with the binding posts up and in the{top test
switch Jaws with the binding posts déwn:

The external test circults may ‘befmade to
the relay elements by #2 test clip leads in-

stead of the test plug.

Testing Out of Case

With the the base,
relay elements may bg tested by using the ten
circult test pldg or\by #2 test clip l:ads as
described above. Ithls recommended that the
relay be checkedyln position as a final check

chassigsggremoved from

on calibration.

INSTALLATION

The “relays should be mounted on switchboard
panels) or thelr equlvalent in a locatlon free
from dirt,
heat"™
the two mounting studs for the
and the type FT projection case or by means of

molisture, excessive vibration and
Mount the relay vertically by means of
standard cases

the four mounting holes on the flange for the
seml-flush type FT case. Either of the studs
screws utilized for
grounding the relay. The electrical connec-
tions may be made direct to the terminals by
means of screws for steel panel mounting or to
furnished with the relay for
slate panel mounting. The

or the mounting may be

terminal studs
ebony asbestos or
may be easlly removed or in-

terminal studs

serted by locking two nuts on the studs and

then turning the proper nut with a wrench.

ADJUSTMENTS AND MAINTENANCE

correct
operation of this relay have been made at the
Readjustment recelpt by the
customer will be necessary only as requlred by
the reclosing

The proper adJustments to 1nsure

factory. after

cycle requirements and the
supply voltages of a particular application.
In makling such changes, 1n reassembling the
relay after repalrs, or 1in checking the ad-
Justments at regular malntenance periods, the

instructions below should be followed.

All contacts should be periodically cleaned
with a fine file. S#1002110 file is
mended for this purpose. The use of abrasive

9

recom-
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material for cleanlng contacts 1s not recom-
mended, because of the danger of embedding
small particles 1n the face of the soft silver
and thus impalring the contact.

The resistors 1n series with the motor and
the X and Y elements should be connected 1n or
out of the circult as required by the voltage
of the supply to which the relay will be con-
nected and as described 1n a paragraph under
"Construction and Operation".

If the circult breaker mechanism with which
the relay 1s to be used does not require that
operation of the Y element be retarded the
alr-escape screw at the front of the plunger
assembly should be removed and the adjustment
of the needle-valve screw at the rear of the Y
element 1s not of interest. 1In the standard
relay the needle-valve screw 1s adjusted for
a delay of 5 to 15 cycles with a 230 volt, 60
cycle, supply connected across the X and Y
element colls 1n parallel with the resistor in
series. The +time delay will vary with the
magnitude and frequency of the supply voltage
impressed across the coll, of course, and onf
other voltage supplies some readjustments oOf
the valve screw may be necessary. A preclge
adjustment of this delay 1s not required.

In order to assure self-sealing of_thel X
element before the Y5 contact openg, the)X8
contact 1s adjusted to close when the X9 _con-
tact still has a gap of approximatiely 3/Oou4".

In setting the operating gcrews in the drum
to obtain a desired reclosing cycle, certaln
precautions should be gbsérved. The drum
speed selected should | \bé the fastest which
wlll accommodate he Cotal of the 1ntervals
between reclosures. They sum of these 1n-
tervals should notexcegd 5/6 of the total
number of seconds for one revolution of the
drum. For example, 1if the 60-second drum
speed 1s used, the last reclosure should occur
not laterd{than 50 seconds from the "Start"
positions,. This allows time tor the #3 contact
to open and for the Y element latch operating
screw) to®“travel out of contact with the tip
of(the‘latch arm before the drum stops at the
"Lockout" or "Start" positions.

10

A thin-headed screw 1s 1located in the #3
contact cam near the "Start" position. This
screw acts as a stop to prevent a contaet
operating screw for 1nstantaneous first re=
closure from belng set too far in a counter-
clockwise direction and possibly closing  the
#3 contact with the drum at the,"Lockout"
position. Screws must always, be(gsetfat least
8 dial divisions apart in order, tojsadlow the
#3 contact to open and the Y element,latch to
return to 1ts normal position/before the next
reclosure. The minimum t4me Interval between
reclosure, then, 1s 8,12, 24, or 48 seconds
depending upon the drum speed used. Careful
setting of the #3 contactyscrew and the latch
release screw 1s _necessary to obtain these
minimum Iintervals. The drum should have
rotated at Qeast 1/64" beyond the point where
the end of the) #8 contact spring has dropped
off of theW%head\of the drum screw before the Y
element, kateh releases the plunger. Similarly
the next ‘@losure of the #3 contact should not
occurfuntil “the latch operating screw in the
reafficam has travelled at least 1/64" beyond
the polnt where it 1s no longer 1n
with(the tip of the latch arm.

contact

Unless relays are ordered with the drum set
up for a specific reclosing cycle, they are
shipped with the gearing set at the 60-second
speed, and with an 1nstantaneous first re-
closure and two subseguent reclosures at 15
seconds and 45 seconds from the start of the
cycle.

The intervals can readily be changed to any
other desired values by loosening the screws
by about one turn, sliding them to the desired
position, and re-tightening them. Also,
additional screws, washers and lockwashers for
the drum are shipped with the relay so that
the drum can be set up to make a greater num-
ber of reclosures 1f necessary.

The exposed bearings and gearing of the
relay should not be lubricated.
bearing contalns a supply of special lubricant

The motor

sufficient for from three to five years
service. This 1lubricant does not congeal at
low temperatures and permits satisfactory
operation of the motor at ambient temperatures

of 30° F to -40° F, such as sometimes may

Ay
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occur in installations of outdoor switch hous-
ing. This oll 1s avallable 1n bottles
under S#1538840.

REPAIRS AND RENEWAL PARTS

1l oz.

Repalr work can be done most satisfactorily
at the
parts can be

factory. However, Interchangeable
furnished to
doing repalr work.

the

the customers who
When
complete

are equipped. for

ordering parts, always gilve

nameplate data.

ENERGY REQUIREMENTS

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

Contactor Element (Device T79X)

Solenoid Element (Device T9Y)
Open position --------cceeeoa--- 2l 5 Wpepfa .
Closed position -------c-c-c-c--fo 80%v. a.

Synch. Motor (Device T9M) -8 v. a.
Auxiliary elem. (Device T79Z)
When Used
Closed position -910 v. all at 115 V
60%€ycle
35, watts at
125 V. D. C.

The burdensiy of"®@the X and Y elements occur
only momentarilyy during the reclosing cycle
but theggmoter, of 1s energlzed
throughout the reclosing cycle. The X and Y

elements minute

course,

can be energlzed for a 5

period ‘and the motor for a 15 minute period

without inJjury, which gives then an ample

Open position ------------cce---- 47 v. a fagtor of safety for thelr duty cycle. The 2
Closed position --c-wccoccaca-—-- 32 v. a. element can be energized continuously.
8
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LEGEND
CS- CONTROL | SWITCH
PR-PROTECTIVE RELAY
IT-PROTECTIVE RELAY,
INSTANTANEOUS TRIP
8- CONTROL POWER SWITCH
43- AUTOMATIC OPERATION CUTOUT SW.

52-LATCH CHECK SW.

LC

52-0IL CIR.BKR.CLOSING COIL
C

52-CONTROL RELAY

X

NOTE: FOR RECLOSURE THROUGH
INDEPENDENT CONTACTS
(BUT NOT INSTANTANEOUS)
MAKE DOTTED CONNEG-
TIONS AS SHOWN AND
OPEN GCONNECTION TO

52-0IL CIR. BKR. AUX. SW.- OPEN

OfWHEN BKR. IS OPEN

52- OIL CIR. BKR. AUX. SW.- CLOSED

b WHEN BKR. IS OPEN

52- OIL CIR. BKR. MECH. SW.-CLOSED

aa IN OPER. POSITION

52— OtL CiR. BKR.MECH. SW.- OPEN

bb IN OPER. POSITION

1-2-3-4-14-RC RELAY DRUM
OPERATED CONTACTS

52-CUTOFF RELAY
Y
79— RC RELAY MOTOR

TERMINAL 9.

M
T9-RC RELAY CONTACTOR ELEM.

X
79-RC RELAY SOLENOID ELEM.
Y

Standard or Flexitest Case. Used in an A.C. Breaker Control Circuit.

Fig. 7—Typical External Connections of the Type RC Reclosing Relay With Z Element, in Either

11
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Fig. 8 —Outline and Drilling Plan for the Standard Projection Case. See the Internal Schematic for the Terminals
Supplied. For Reference Only.
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Fig. 9—Outline“and Drilling Plan for the M-20 Projection' or Semi-Flush Type FT Flexitest Case. See the Internal o,

Schematic for Terminals Supplied. For Reference Only.
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