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INSTALLATION e OPERATION ¢ MAINTEN

INSTRUCTIO®

TYPES SC, SC-1, SV AND SV-1 RELAYS,

have been inserted for the purpose of securing magnetic path r e coil. The coil

CAUTION Before putting protective relays iron frame, mounte@the moulded bas~,
into service, remove all blocklng which may supports the coil ves as the ecxternal
0
the parts during shipment, make sure that all surrounds a flux shunt. The upper
moving parts operate freely, inspect the con- end of the ore WYis threaded and projects
tacts to see that they are clean and close through t D gside of the frame, to which
properly, and operate the relay to check the it is faglte by a nut. A tube threaded on
settings and electrical connections. id its 1lower end is assembled in

) nd the threaded end extends below

APPLICATION

A graphite bushing, which is the
bearing for the plunger shaft, 1s as-
in the 1lower end of this threaded
It is held in place by two split spring

The types SC and SC-1 current relays and the
types SV and SV-1 voltage relays are applica-
ble "where an instantaneous plunger relay eves, one above and one below the bearing.

high accuracy 1is required. These relays

e split sleeves must be compressed to insert
suitable for protective service, and ux them in the tube and they will remain at any

iliary service where some of thel ial position in which they are placed. The bear-

features ere desired. They are able ing for the upper end of the plunger shaft is

cver a wide range of voltage or curr are a graphite bushing which is pressed in the up-

provided with mechanical operatil ators, per end of the core. This bearing is visible
and have a calibrated scale dicates wher; the plunger is in the energized position.

the  pick-up  setting. Bgth acts can  The plunger itself does not touch the walls of
1 1

readily be changed from " reak". The the tube in which it moves.

volt-ampere burden 1s low

A flux shunt which surrounds the core is

The type 3C and 3V r ve a high ratio screwed on the tube, and 1ts 1lower end pro-

of drop-out to picl-up 90 to 98%) and are jects below the relay frame. The position of
particularly suita or fault detector this shunt determines the pick-up setting of
relays. The typ, and SV-1 relays have a the relay. The 1lower end of the shunt 1is
lower ratio 0 rop-out to pick-up. This beveled and knurled, so that 1t can be

lower ra@lo desirable in some appli- grasped by the fingers and turned to change

cations kes possible a plunger pull the setting. A calibrated scale plate 1is
ich permits the operation of mounted adjacent to the shunt. A groove just
a latching ce. The latch is combined with above the knurl in the lower end of the shur-
the mechanical operation indicator, and pre- serves as an index mark, and the relay pick-
vents  fugther motion of the moving contacts up setting is 1indicated by the calibration

er the relay has operated. scale marking which is adjacent to the groove.

CONSTRUCTION The construction of the plunger, core and

flux shunt (which differ in details in the
The types 3C, SC-1, SV and SV-1 relays oper- various types of these relays) causes the
ate on the solenoid principle. A U-shaped plunger to float 1in its energized position.
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TYPES SC. SC1. SV AND SV-1 RELAYS

INSULATION

MOVING CONTACT

STATIONARY CONTACT
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Fig. 1. Internal Wiring of the Relays In The Small Glass
Case.

()

Fig. 2. Interna atic of the Single Unit Type SC or
i

n The Type FT21 Case.

without belng held agalnst a stop, even when of coll frame at the rear of the shunt.
energlzed much above the plck-up value. ng arm 1s shaped to extend around the
Consequently, there 1s negliglible nolse and Wo the front of the relay, and in its
the contacts are free from chatter, even on no position 1t exerts sufficient pressure

heavy overloads and 1n 25 cycle applications.

The core, shunt. and plunger construct
also provides the high ratio of drop-outit
pick-up in the SC and SV relays. This t

1s above 90% for any pick-up setting. In t

latch type relays 1t 1s necessar 0 e
plunger- to rise with sufficle }Xe to
operate the latch positively deflect
the stationary contacts suffil o pre-
vent thelr opening, when t refay 1s de-
energized, due to play 1in th h. It {is
necessary to have a lower g’ Q@ of drop-out to
pick-up 1n, order to his character-

e

b

istic, and this 1lo ra may be deslrable
er
f

In some applicat e latch 1s not
ats In 1ts operated
C and SV relays. The
drop-out ratio varles somewhat for different

required. The plu
position just as in t

shunt positions, bu‘ 1s constant for any one
setting.

The shun eld 1n any deslred position by
pressu a vcurved arm made of sheet
spri el, which 1s fastened to the bottom

agalnst the shunt to prevent any creeping of
the shunt or undesired change of setting. The
front end of the spring arm has a bent-over
tab on which thumb-pressure may be applled to
move the arm out of contact with the shunt
while the position of the 1latter 1s belng
changed.

The stationary contacts are assembled on
slotted brackets. These are held in position
on the base by fllister-head screws which are
threaded 1into the termlnal 1nserts. Lock-
washers are assembled 1nside the moulded
terminal bushlings between the inserts and the
base, as a safeguard against loosening of the
screvs. By rotating the bracket on 1ts

mounting serew and moving 1t along 1ts slot,
the contact assembly can be made elther
normally open or normally closed. The moving
contacts are mounted on a Micarta insulation
plate which 1s secured to the threaded end of
the plunger shaft by a nut. The front edge of
this Insulation plate operates the indicator.
The rear portion of the plate 1s slotted and a
post screwed to the frame passes through this



TYPES SC. SC-1. SV AND SV-1 RELAYS L
INTERNAL SCHEMATIC
" N INTERNAL SCHEMATIC
P
CONTACTS - EITHER .
MAKE O3 SREAK
25 REGUIRED
- - ——
¢ g e L RIGHT HAND UNIT
IR ' (FRONT viEW)
‘ P TAPPED FOR 4 T0
selsel s seifse fsc)! . 100 AMP RANGE
LEFT rAnD UNIT ——oe oot
(FROAT VIEW) ! i
TAPPED FOR 4 10 ; . RED MAUDLES —
100 AMP RANGE R 2=
- TEST SwiTCh CONTACTS EITHER -
4 L WAKE 1 BREAK, OR
CURRENT TEST JACK 2 AKE OR 2 SREAK
AS REQUIRED N
TERMINAL Qo 0 © — RED HANDLE
" CHASSIS OPERATED =~ TEST SWITCn
FRONT VIEW SHORTENG SKITCH Q_¢_0o
. ARRANSEMENT OF UN'IS " ®_ _G>~
TYPE OF ukIT - LOCATION OF EACH v T {— TERMINAL
. RiGHT MAKD | LEFT nAAD
SAME TYPE | LOWER RATING 4)GHER RATING
Bt 0 O T i T FRONT VIEW
SAME TYPE
oL g A, | O Bl
- C [~ 8 6
1824825 182485

Fig. 3. Internal Schematic of the Double Unit Type SC or

SC-1 Relay in the Type FT21 Case.

3lot to prevent the plate from rotating. Th
moving contacts are double-faced so that _the

can be "make" or "break" and are conne
the base terminals by flexible 1lead
contacts are pure silver.

The con ts
carry 5 amperes contiruously, and will rer
“r'z:’p

rupt 5 amperes at 115 volts A-C, pere
at 125 volts D-C.

.Q
The mechanical operation i used on
Lhes=  prelays are shockpro a can be used

to indicate on the up s =] down stroke of

the plunger. The 1agi 1s reset by
pulling out the knumled tud which projects
through the cover n > 1ndicator should

be reset after lay operatlon because

uwtherwise the e a one or two percent

he, o ting value of the relay.
in

decrease 1
cator 1s assembled at the

The ope
factory to e on the up stroke of the
plunger, but removing the two mounting
screws which fasten the indicator to the mair
frame, tudping the indicator bracket around
and the same time swinging the indicator
- 3)° about its shaft, the indicator can
t to 1indicate on the down stroke of the
lunger. The rivet weight must be removed

m the indicator flag and the 1latch screen

h . ternal Schematic of the Single Unit Type SV or
SV-1 Relay in the Type FT21 Case.

rned around to complete the assémbly.

In certaln applications, an extremely wide
range of current adjustment 1s desirable, and
certaln styles of SC and SC-1 relays have been
provided with tapped colls to meet thils re-
quirement. The coll taps are brought out to a
tap block mounted on the 1lower end of the
relay frame or on the relay sub-base, de-
pending on the type of case used. The con-
nector plate on the tap block 1s marked with
the minimum pick-up value of each tap, and the
shunt 1s adjusted in the wusual manner to ob-
tain any plck-up setting between taps. The
scale plate 1s not calibrated for the relays
with tapped colls, as there 1s not sufficient
space for murking a scale for each tap. How-
ever, the «ccale plate 1s supplied 1n order
that a customer may mark on it the individual
relay setting or settings if desired.

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 hcles on the flange for
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INTERNAL SCHEMATIC
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Fig. 5. Internal Schematic of the Double Unit Type SV or Fig. Schematic of the Three Unit Type SC or
SV-1 Relay in the Type FT21 Case. SC-T"Relay in the Type FT32 Case.

semi-flush mounting or by means of the rear A act burnisher S#182A836HO1 is recommended
mounting stud or studs for projection mounti for this purpose. The use of abrasive material
Elther a mounting stud or the mounting scr\ for cleaning contacts 1s not recommended, be-

may be utilized for grounding the relay. e cause of the danger of embedding small parti-
electrical connections may be made direct cles 1n the face of the soft silver and thus
the terminals by means of screws fo impairing the contact.

r

panel mounting or to the terminal st@:—

nished with the relay for thick pa’ g. Several factors may affect the drop-out
The terminal studs may be easil %ﬁg.“ﬁd or ratio of the relay. Whatever affects the
inserted by locking two nuts &itud and ratio does so because elther the drop-out or
then turning the proper nut wit wrdheh. pick-up or both are affected. Obviously, in-

correct assembly or interchange of parts, such
For detailed FT case refer to as the use of the SC plunger with the SV core

inf!‘;;:}’m
I. L. 41-076. tube, will alter the electrical character-
istics. However, the factor most 1likely =o be
ADIUSTMENTS ANCE encountered 1n service 1s friction. This may

be due to dirt or forelgn material between the

The proper a to insure correct

plunger shaft sand 1ts bearings, to excessive

operation of this y4 have been made at the
factory and should not be disturbed after re-

ceipt by the customer. If the adjustments

pressure of the indicator screen on the indl-
cator, or to leads 8o mls-shaped that they

tend to rotate or tilt the moving contact
have been changed” the relay taken apart for

if 1t 1s desired to check the
ad justme regular maintenance periods,
the 1 ons balow should be followed.

Insulation plate wilth apprecilable force.
repairs,

In order to remove the plunger and shaft as-
sembly, i1t 1s necessary to remove the setscrew

acts should be cleaned periodically. and nut at the top of the shaft. The spool-




TYPES SC. SC1. SV AND SV-1 RELAYS LL. 41-

CHARACTERISTICS OF TYPES SC AND SC-1 RELAYS

Range of Watts V.A. at
Ad justment Max. Amps. 5 Amps. 5 Amps. Dropou opout
Type Frequency Amps. Continuous 60 Cycles 60 Cycles Ratlo-AC tio-DC
sC DC, 25 to 60 C. .5-2 1.5 99 225 90-98 65-8
sC DC, 25 to 60 C. 1-4 3 28 65 90-88% 65-882
sC DC, 25 to 60 C. 2-8 6 6.9 19 90-98 65-80%
sC DC, 25 to 60 C. 4-16 12 1.5 5 0-98% 65-80%
sC DC, 25 to 60 C. 10-40 25 .24 .7 98% 65-80%
sC DC, 25 to 60 C. 20-80 40 .07 .16 99F-98% 65-80%
sC DC, 25 to 60 C. L40-160 4o .03 .05 -98% 65-80%
sC DC, 25 to 60 C.  4-100%* 10-15-20 1.7-0.6-0.18 5-1- 90-98% 65-80%
SC-1 DC, 25 to 60 C. .5-2 1.5 100 21 35-60% 25-40%
SC-1 DC, 25 to 60 C.  1-4 3 24 35-60% 25-40%
sC-1 DC, 25 to 60 C. 2-8 6 6 1 35-60% 25-404
SC-1 DC, 25 to 60 C. 4-16 12 1.5 5 35-60% 25-40%
SC-1 DC, 25 to 60 C. 10-%0 25 .25 o 35-60% 25-40%
SC-1 DC, 25 to 60 C. 20-80 40 .07 1 35-60% 25-40%
SC-1 DC, 25 to 60 C. 40-160 4o .03 05 35-60% 25-40%
scC-1 DC, 25 to 60 C. 4-100%* 10-15-20 1.7-0.6-0.1 5-1-0.2 35-60% 25-40%
* Coll has taps on which minimum pickups are 10 andi3 res.
CHARACTERISTICS sV SV-1 RELAYS
Range of Watts at
Frequency Ad justment 115 V. AC V.A. at Dropout
Type (Cycles Volts (125 V. for DC 115 V. Ratio
sV 60 3.4 7.3 90-98%
sv 50 2.8 6.1 90-98%
sV 25 1.5 2.5 90-98%
sV DC 4.8 65-80%
Sv-1 60 4.1 8.5 40-80%
sv-1 50 3.5 7.1 40-80%
SV-1 25 1.4 3.2 40-80%
Sv-1 DC 150 4.8 25-404

NOTES: --Standard c@relays are calibrated on 60 cycles. This calibration 1s approximately

correct for 25 DC applications, but there will be discrepancles of 10% to 15% at some
points on the

Values o a a volt-amperes 1n the tables are average for various plunger and shunt
position

For t N, volt-amperes. for pickup at minimum setting are approximately 3.4 and 1.4
for 6 c es. Watts at minimum setting are approximately 1.0, .65 and .57 for 60
cycle cycMes and DC respectively. Multiply values by 16 for approximate burdens at maxi-
mum set .

For the relay, volt-amperes for pickup at minimum setting are approximately 3.5 and 1.3
for 60 and cycles. Watts at minimum settings are 1.3, .7 and .57 for 60 cycles, 25 cycles
and d-c, respectively. Multiply values by 16 for approximate burdens at maximum setting.

*The A. burdens of the SC and SC-1 relays at 3, 10 and 20 times minimum pickup current are

proximately 31, 240 and 770 V.A. respectively.

ropout ratio varles somewhat with pickup adjJustment but wlll be approximately constant for
gilven pickup setting. Limits 1n tables include varlables such as friction and other
1dual relay varilations.

Maximum continuous volcs gilven for the SV and SV-1 relays for A-C are for the relay set for

nimum pickup. With the relgy set for maximum pickup the continuous voltage can be increased
10 to 20%.



TYPES SC. SC-1. SV AND SV-1 RELAYS

INTERNAL SCHEMATIC
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Fig. 7. Internal Schematic of the Three Unit Type SV or gl(8. JTypical Time Curves for the Types SC and SV
SV-1 Relay in the Type FT32 Case. Relays(Using Flux Shunt for Pick-up Adjustment.)

the plunger shaft has a portion of its ce as the abrasive particles might become imbedd-
section machined off so that the shaft 1 ed in the shaft and cause difficulty 1later.
posed at this point and can be prevente fr The plunger shaft and bearings may be cleaned

A

shaped bushing assembled on the upper end \cleaned or polished with any abrasive material,
e
e

turning by gripping shaft and bushil by wiping them carefully with a clean, lint-
pair of longnose pliers while remov, &set less cloth. This may be molstened with ben-
screw and nut. Then by pressin ith the zene or some other cleaning solvent if neces-
fingers on the wupper end of t, the sary. Use no lubricant on the plunger shaft
lower split sleeve which tail he lcwer or bearings when reassembling the relay, since
bearing will be forced cut e threaded this will eventually become gummy and prevent
tube, the bearing will ut freely, and proper operation. It 1s recommended that the

the upper split slee wi befyforced out far shaft be cleaned at intervals of approximately
enough to permit grd€pin or removal. The two years. When replacing the lower bearing
shaft and plungerg@ss ly ,then can be removed. and the split sleeves, the shorter sleeve (as-
sembled below the bearing) should be pushed in
until it 1s flush with the end of the threaded
handled carefully to avoid bending the shaft tube.

or damaging the bea@ing surfaces. The shaft
a.

The shaft and pl r assembly should be

should neve

e gripped on its wupper bearing The mounting holes 1in the opeYration indi-

surface, the spool-shaped bushing, when cator screen are slotted so that its position

loosen nut and set screw, as this would can be adJusted. For relays in which the

almost rtalnly damage the bearing surface. moving contacts are not latched in the oper-

The bearing surfaces should not be ated position, the screen should be so located
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Fig. 9. Outline & Drilling Plan for Single Unit Relays in
Small Glass Projection Case.

that the 1indicator positively enters the

located that good contact is still obtained
when the relay i1s de-energized. The press

of the screen agalnst the indicator ma

justed by bending the screen between we

end and the large elongated hole. res-

sure should be such that the indic\ be
C

held at any further position to t 1is
e How

screen opening when the contacts barely touch.
For latch-type relays, the screen should be so&

moved after entering the screen

ever, the minimum amount of pr u

to obtaln this adjustmenash 1d t be ex-
-up value,

ceeded appreclably, sinc ]

and consequently the ra X be affected.
The purpose of this is to eliminate
indicator rattle whim otherwise occur

s
under certain energif@ed ditions.

The movi @leads pass through in-
slegve

cessary

ssembled on the shanks of
c s which are attached to the
These sleeves are notched at

base termi
thelr upper €nds, and the notches are toward
the center of the relay. The leads are bent
a approi!ﬁately a right angle where they pass
ut@through the notches, whilch alds 1in pre-

g them from coming into contact with the

lonary contact brackets. Flgure 11 shows
roperly coiled and assembled moving contact
eads.

N331622

Fig. 10. View of Type SC Relay Showing Correct Shaping
of Moving Contact Leads.

Although the moving contact leads are very
flexible, 1f the leads have been pulled out of
thelr original shape by handling they may
exert sufficient side pressure on the shaft
bearing or twilsting force against the guide
post to cause apprecilable friction and wear.
If thls condition continues for a 1long perlod
of time, the resulting wear may affect the re-
lay calibration or the dropout ratio notice-
ably. 1In extreme cases the wear may progress
to a degree which may occasionally cause fail-
ure of the plunger to drop down when the relay
1s de-energized.

Correct shaping of the leads 1s not diffi-
cult, and they may be checked readily by re-
moving the gulde post and the nut at the top
of the shaft. The plunger should be held in
the railsed positlion, elther by energizing the
relay or by pressing lightly agalnst the col-
lar under the 1nsulation plate after raising
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INSTALLATION

l.L. 41-766

OPERATION MAINTE

INSTRUCTIO

TYPES SC, SC-1, SV AND SV-1 RELAYS*

CAUTION

into service,

Before putting protective relays
all dlocking which may

have been inserted for the purpose of securing

remove
the parts during shipment, make sure that all
moving parts operate freely,
tacts to that they are
properly, the relay to check the
settings and electrical connections.

inspect the con-
see clean and close

and operate

APPLICATION

The types SC and SC-1 current relays and the

types SV and SV-1 voltage relays are applic

ble where an instantaneous plunger relayfo

high accuracy is required. These re

suitable for protective service, aux-
iliary service where some of t cial
features are desired. They are sble

cver a wide range of voltage or n are

provided with mechanical operati%ators,

and have a calibrated scale i ndicates

the setting. ¢ @ontacts can

readily be changed from " \ "break". The
E} loil:;..

The type SC and S &ave a high
of drop-out to pi@ (90 to 98%) and
particularly ) for
relays. Th ty@
lower rati P

pick-up

vclt-ampere burden i

ratio

are
fault
and SV-1 relays have
to This

detector
a

-out pick-up.

lower 1o ma e desirable in some appli-
cation d igpmakes possible a plungew-pull
character which permits the operation of

a latching d
the mechanical

flﬂ*ther

r the relay has operated.

The latch 1s combined with
operation indicator,

ice.
and pre-
vgnts

motion of the moving contacts

CONSTRUCTION

The types SC, SC-1,
ate on the solenoid principle.

SV and SV-1 relays oper-
A U-shaped

SUPERSEDES 1I. L. 41-766 .1

*Denotes changed from superseded issue.

iron frame,

supports the coill a serves as the external
he coil.
and flux shunt.
is threaded and projects
through € side of the frame, to which
it @y fas @ by a nut. A tube threaded on
ceat its 1lower end 1is

and the threaded end extends below
bushing, which is the
bearing for the plunger shaft,

in the of this threaded
It is held in place by two split spring

The coil
The upper

magnetic

mou e@the moulded Dbase,
path t

surrounds o

of the

a

end re
D

assembled in

A graphite
is as-
se ed lower end
be.
leeves, one above and one below the bearing.
The split sleeves must be compressed to insert
them in the tube and they will

position in which they are placed.

remain at any
The bear-
is
a graphite bushing which 1s pressed in the up-
This bearing is visible
wheri the plunger 1s in the energized position.

ing for the upper end of the plunger shaft
per end of the core.

The plunger itself does not touch the walls of
the tube in which it moves.

A
screwed

the
lower end pro-
of
of

Flux shunt which surrounds core is
on the tube, and 1its
jects below the relay frame. Thea position
this shunt determines the pick-up setting

The of the shunt 1is
beveled and knurled, that it be
grasped by the fingers and turned to change
the setting. A calibrated is

mounted adjacent to the shunt. A groove just

the relay. lower end

SO can

scale plate

above the knurl in the lower end of the shurn-
serves as an and the relay pick-
up indicated by the calibration

scale marking which is adjacent to the groove.

index mark,
setting is

The construction
flux (which differ
various types of these
to float

core and
in the
the

position,

of the plunger,
in details

relays)

shunt
causes

plunger in its energized

EFFECTIVE JANUARY 1958
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Fig. 1. Internal Wiring of the Relays In The Small Glass

Case.

*

without ©being held against a stop, even when

energized much above the plck-up value.

Consequently, there is negligible nolse

the contacts are free from

The core, shunt. and plunger construct

the high ratio of drop-out

SC and SV relays. Thi

is above 90% for any pick-up settingh t

latch type it 1is \ e
for to

flect

plunger. to rise with
operate

sufficie
the latch positively &
the stationary contacts suff nt to pre-
vent thelir opening, th@v is de-
ch.

It 1s
ofpf drop-out to

also provides

pick-up in the t

relays necessar,

when
energlized, due to play 1

necessary to have a loyer

pick-up 1n, order t a his character-
1stic, and this low®r rgtlio ay be deslrable
in some applicati he latch 1s not
required. The plung ats in 1ts operated

position just as i1n the 'SC and SV relays. The
drop-out ratlo varies somewhat for different
shunt posit bu’ 1s constant for any one

setting.

held in any desired position by
from a arm made of sheet
1, which is fastened to the bottom

curved

Fig. 2. |, hématic of the Single Unit Type SC or

n The Type FT21 Case.

of
TH1

h

coil
.ng arm is shaped to extend around the

frame at the rear of the shunt.

to the front of the relay, and in its

and 3
chatter, even on ormal position it exerts sufficlent pressure
heavy overloads and in 25 cycle application against the shunt to prevent any creeping of
\ he shunt or undesired change of setting. The

front end of the spring arm has a bent-over

tab on which thumb-pressure may be applied to

move the arm out of contact with the shunt
while the position of the 1latter 1s being
changed.

The stationary contacts are assembled on

slotted brackets. These are held 1n position
on the base by filister-head screws which are

threaded into the terminal 1nserts. Lock-
washers are assembled 1inside the moulded
terminal bushings between the lnserts and the
base, as a safeguard against loosening of the

screws. By rotating the bracket on 1ts
mounting screw and moving it along its slot,
the contact assembly can be made elther
normally open or normally closed. The moving

contacts on a Micarta insulation
which 1s secured to the threaded end of
the plunger shaft by a nut. The front edge of
this insulation plate operates the indicator.
The rear portion of the plate 1s slotted and a

post

are mounted

plate

screwed to the frame passes through this
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CONTACTS - EITHER 4
W-KE OR BREAK
AS REQUIRED
RIGHT. MAND UNIT
(FROMT. VIEW)
LEFT HAND UNIT ——
(FRONT V1EW)
RED HAHDLES h’
B
| TesT switcn CONTACTS EITHER = |
1 WAKE 1 BREAX, OR
D T~ CURRENT TEST JACK 2 MAKE OR 2 BREAK
AS REVUIRED "
RED WANDLE
o Temik | Test switcn
CHASSIS OPERATED
FRONT VIEW SHORTING SWITCH
_ ARRANGEMENT OF UM\TS
LOCATION OF EACH uniT NOTE:. COILS. TAPPED - TERMINAL
TYPE OF Wit o i | FOR 1. T0 25. RATIO
B LEFT iAND o
SAME TYPE | LOWER RATING MHIGHER RATING
_{3C, SC-1) { WRIT i uNif
SANE TYPE
BUT D.C. & A.C. 0.c. A

% Fig. 3. Internal Schematic of the Double Unit Type SC or

SC-1 Relay in the Type FT21 Case.

slot to prevent the plate from rotating. Th
moving contacts are double-faced so tha

can be "make" or "break" and are conne

the base terminals by flexible 1lead 11
contacts are pure silver. The cont 1
carry 5 amperes continuously, and w, er-
rupt 5 amperes at 115 volts A-C, @r pere

at 125 volts D-C.

. Q
The mechanical operation X used on
a

can be used

these relays are shockpro
to indicate on the up st & down stroke of
the plunger. The c 1s reset by

pulling out the knurded tud which projects

through the cover indicator should
be reset afte lay operation because
otherwise e a one or two percent

decrease 1gftheyop
in

ting value of the relay.
icator 1s assembled at the

The ope
factory to e on the up stroke of the
plunger, but D removing the two mounting
screws which fasten the indicator to the mair
frame, tuﬂ!ing the indicator bracket around
and the same time swinging the indicator
f 0° about its shaft, the indicator can
to 1ndicate on the down stroke of the

unger. The rivet welght must be removed

m the indicator flag and the 1latch screen

i Internal Schematic of the Single Unit Type SV or
SV-1 Relay in the Type FT2] Case.

rned around to complete the assémbly.

In certaln applications, an extremely wide
range of current adjustment is desirable, and
certain styles of SC and SC-1 relays have been
provided with tapped colls to meet this re-
quirement. The coll taps are brought out to a
tap block mounted on the 1lower end of the
relay frame or on the relay sub-base, de-
pending on the type of case used. The con-
nector plate on the tap block is marked with
the minimum pick-up value of each tap, and the
shunt 1s adjusted in the wusual manner to ob-
tain any pick-up setting between taps. The
scale plate 1s not calibrated for the relays
wvith tapped coils, as there is not sufficient
space for marking a scale for each tap. Howv-
ever, the =cale plate 1s supplled in order
that a customer may mark on it the 1ndividual
relay setting or settings if desired.

INSTALLATION

The relays should be mounted on switchboard
panels or thelr 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
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INTERMAL SCHEMATIC

COMTACTS ~ EITHER
CONTACTS - EITHER MAKE OR BREAK AS

MAKE OR 3REAK REQUIRED
AS REQUIRED

L—RIG“T HAND UNIT
(FRONT VIiEW)

0P L.h. VN1
| (ERONT viow)

LEFT HAND UMIT |

s *,T,mp R.U. UKIT
{FRONT VIEW)

(FRONT V1EW)

~—RED HANDLE

—TEST SWITCd

/1 . b
L TERMINAL S0TTOM UNIT — ] i L
ARRANGEMENT OF UNITS
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SHORT ING SXITCH

oo o | g Ny ||
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o P 0. e L_ S AEOREOR
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FRONT VIEN
182A857 183A193
Fig. 5. Internal Schematic of the Double Unit Type SV or % Fig Intéfnal Schematic of the Three Unit Type SC or
SVY-1 Relay in the Type FT21 Case. C-1 Relay in the Type FT32 Case.
semli-flush mounting or by means of the re A contact burnisher S#182A836HO1 is recommended
mounting stud or studs for projection moun g for this purpose. The use of abrasive material
Either a mounting stud or the mounting scre for cleanlng contacts 1s not recommended, be-

may be utilized for grounding the relay. cause of the danger of embedding small parti-
electrical connectlons may be made direct cles in the face of the soft silver and thus

the terminals by means of screws fj s impalring the contact.
panel mounting or to the termindk s S r-
nished with the relay for thick p ‘!.ﬂgb ing. Several factors may affect the drop-out
The terminal studs may be s 1 remed or ratio of the relay. Whatever affects the
inserted by locking two nuts th®»stud and ratio does so because elther the drop-out or
then turning the proper nut ench. plck-up or both are affected. Obviously, in-
correct assembly or interchange of parts, such
For detailed FT case Qon refer to as the use of the SC plunger with the SV core
I. L. 41-076. @ tube, will alter the electrical character-
istics. However, the factor most likely -o be

AINTENANCE encountered 1n service 1s friction. This may

be due to dirt or foreilgn materlial between the

The proper ad] to insure  correct plunger shaft sand 1ts bearings, to excessive

operation of thils re have been made at the

pressure of the indicator screen on the indi-
factory and should not be disturbed after re-

celpt by the cus@mer. If the adjustments

cator, or to leads so mis-shaped that they
tend to rotate or tilt the moving contact

have been anged, the relay taken apart for
1f 1t 1s desired to check the
ad jus at regular malntenance perilods,

the 1 ructlons below should be followed.

insulation plate with appreciable force.

In order to remove the plunger and shaft as-
sembly, 1t 1s necessary to remove the setscrew

ontacts should be cleaned periodically. and nut at the top of the shaft. The spool-
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CHARACTERISTICS OF TYPES SC AND SC-1 RELAYS

Range of Watts V.A. at

Ad justment Max. Amps. 5 Amps. 5 Amps. Dropout opout
Type Frequency Amps. Continuous 60 Cycles 60 Cycles Ratio-AC atio-DC
sc DC, 25 to 60 C. .5-2 1.5 99 225 90-98 65-8
sC DC, 25 to 60 C. 1-4 3 28 65 90-88%0 65—8%
sC DC, 25 to 60 C. 2-8 6 6.9 19 90-98% 65-80%
sC DC, 25 to 60 C. 4-16 12 1.5 5 98% 65-80%
sC DC, 25 to 60 C. 10-40 25 .24 T 0308% 65-80%
sC DC, 25 to 60 C. 20-80 4o .07 .16 98% 65-80%
sC DC, 25 to 60 C. 40-160 4o .03 .05 -98% 65-80%
sc DC, 25 to 60 C.  4-100% 10-15-20 1.7-0.6-0.18 5-1-0Q 0-98% 65-80%
8C-1 DC, 25 to 60 C .5-2 1.5 100 210 35-60% 25-40%
SC-1 DC, 25 to 60 C 1-4 3 24 35-60% 25-40%
sC-1 DC, 25 to 60 C 2-8 6 6 16 35-60% 25-40%
SC-1 DC, 25 to 60 C 4-16 12 1.5 35-60% 25-40%
sC-1 DC, 25 to 60 C. 10-40 25 .25 35-60% 25-40%
SC-1 DC, 25 to 60 C. 20-80 4o .07 35-60% 25-40%
sC-1 DC, 25 to 60 C. 40-160 4o .03 35-60% 25-40%
sC-1 DC, 25 to 60 C 4-100% 10-15-20 1.7-0.6- 35-60% 25-40%

* Coll has taps on which minimum pickups are 10 d

CHARACTERISTICS O V A SV-1 RELAYS

Range of Watts at
Frequency Adjustment 115 V. AC V.A. at Dropout

Type (Cycles Volts (125 V. for DC 115 V. Ratio

sV 60 70-160 3.4 7.3 90-98%

sV 50 70-16 2.8 6.1 90-98%

sV 25 70-16 1.5 2.5 90-98%

sV DC 50-150 4.8 65-80%

sv-1 60 T70-UB0 160 4.1 8.5 40-80%

sv-1 50 70- 180 3.5 7.1 40-80%

SV-1 25 6 200 1.4 3.2 40-80%

SV-1 DC 0-1 150 4.8 25-40%

0\

NOTES: --Standard elays are calibrated on 60 cycles. This calibration 1s approximately
correct for 25 nd DC applications, but there will be discrepancies of 10% to 15% at some
points on t s .

Values o t volt-amperes in the tables are average for various plunger and shunt
position.

For t el volt-amperes. for pickup at minimum setting are approximately 3.4 and 1.4
for 60 cygsles. Watts at minimum setting are approximately 1.0, .65 and .57 for 60
cycles, and DC respectively. Multiply values by 16 for approximate burdens at maxi-
mum setti

For the S relay, volt-amperes for pickup at minimum setting are approximately 3.5 and 1.3
for 60 and 25 cycles. Watts at minimum settings are 1.3, .7 and .57 for 60 cycles, 25 cycles
and d-c, respectively. Multiply values by 16 for approximate burdens at maximum setting.

*The V4. burdens of the SC and SC-1 relays at 3, 10 and 20 times minimum pickup current are
afflgroximately 31, 240 and 770 V.A. respectively.

opout ratio varies somewhat with pickup adjustment but will be approximately constant for
ven pickup setting: Limits in tables include variables such as friction and other
diVidual relay variations.
ximum continuous volcs given for the SV and SV-1 relays for A-C are for the relay set for
minimum ;ickup. With the relay set for maximum pickup the continuous voltage can be increased
10 to 20%.
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shaped bushing assembled on the upper en o\ cleaned or polished with any abrasive material,
the plunger shaft has a portion of its ce as the abrasive particles might become imbedd-
section machined off so that the shaft = ed 1In the shaft and cause difficulty later.
posed at this point and can be prev? e f The plunger shaft and bearings may be cleaned
turning by gripping shaft and bus rMth a by wiping them carefully with a clean, lint-
pair of longnose pliers while 1| the set less cloth. This may be molstened with ben-
screw and nut. Then by pressin& th the zene or some other cleaning solvent i1f neces-
fingers on the upper end h aft, the sary. Use no 1lubricant on the plunger shaft
lower split sleeve which al the lower or bearings when reassembling the relay, since
bearing will be forced the threaded thlis will eventually become gummy and prevent
tube, the bearing 1 p ut freely, and proper operation. It 1s recommended that the
the upper split slgéve e forced out far shaft be cleaned at 1ntervals of approximately
enough to permit as g 1¥ for removal. The two years. When replacing the lower bearing
shaft and plunger mb then can be removed. and the split sleeves, the shorter sleeve (as-
sembled below the bearing) should be pushed in
The shaft and plunger assembly should be until 1t is flush with the end of the threaded
handled carefully to avold bending the shaft tube.
or damaging@he bearing surfaces. The shaft
should ne gripped on its upper bearing The mounting holes 1in the opetation indi-
surfac oW the spool-shaped bushing, when cator screen are slotted so that its position
loosen nut and set screw, as this would can be adjusted. For relays in which the
alm tainly damage the bearing surface. moving contacts are not latched in the oper-

T, ft bearing surfaces should not be ated position, the screen should be so located
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Fig. 9. Outline & Drilling Plan for Single Unit Relays in
Small Glass Projection Case.

that the 1indicator positively enters the
screen opening when the contacts barely touch.
For latch-type relays, the screen should be so
located that good contact is still obtain

when the relay 1s de-energized. The pressyre

of the screen against the indicator m d
justed by bending the screen between wer
end and the large elongated hole. i res-
sure should be such that the 1ndica& be

t is
moved after entering the screen o 3 How

ever, the minimum amount of prfssu ecessary
to obtain this adjustmenﬂ’ 0 t be ex-
ceeded appreciably, sinc@ t ick-up value,
and consequently the &Yﬁl be affected.

ur& is to eliminate
otherwise occur

held at any further position to

The purpose of this p
indicator rattle wh m
under certailn energi c

%,

The movidfg con t 1leads pass through 1in-

ditions.

vesy, assembled on the shanks of
the termi ps which are attached to the
base termina These sleeves are notched at
thelr wupper ends, and the notches are toward
the centegpof the relay. The Ileads are bent
at proximately a right angle where they pass

rough the notches, which aids in pre-

vaating them from coming into contact with the
statlionary contact brackets. Figure 11 shows
roperly colled and assembled moving contact
leads.

@ |
g
pal

N331622

Fig. 10. View of Type SC Relay Showing Correct Shaping
of Moving Contact Leads.

Although the moving contact leads are very
flexible, if the leads have been pulled out of
their original shape by handling they may
exert sufficient side pressure on the shaft
bearing or twisting force against the guilde
post to cause appreciable friction and wear.
If this condition continues for a 1long period
of time, the resulting wear may affect the re-
lay calibration or the dropout ratio notice-
ably. In extreme cases the wear may progress
to a degree which may occasionally cause fail-
ure of the plunger to drop down when the relay
is de-energized.

Correct shaping of the leads 1s not diffi-
cult, and they may be checked readily by re-
moving the guide post and the nut at the top
of the shaft. The plunger should be held in
the raised position, either by energizing the
relay or by pressing lightly against the col-
lar under the 1insulation plate after raising
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the plunger manually. With the plunger and the top of the core. This dimensi
ralsed, the 1nsulation plate should be oscil- should be 3/1@" on the SV-1 relay for C.
lated slightly in a horilzontal plane by twist- Both contacts shculd touch at the same t
i1ng 1t horizontally and releasing 1t. If 1n when the plunger 1s ralsed. When the plunger
several trilals the plate comes to rest wilth 1s moved upward agalnst 1ts stop, there should
the center 1line of the contacts approximately be a slight deflecticrn of the statidg%ry
parallel to the base and with i1ts mounting contact stop springs, but this ) not ex-
hole falrly well centered with the end of the ceed 1/32". When the statid nt@cts are
shaft, 1f the plate does not tip apprecilably, reversed so that they are clgse hen the re-
and 1if the leads have a safe clearance to the lay is de-energized, they sHfiou e located so
statlionary contact brackets, the leads are that they Just touch the v contacts when
properly shaped. the latter are 1/32" abov e de-energlzed
position. On some rela 1t Mmay be found that
If this check shows that re-shaping is when the contacts e ed 1In this position
necessary, 1t may be posslble to obtaln suffi- the relay may oper atWalues a few percent
clent correction by bending the leads sharply below the scale 1%s . The adjustments
where they emerge from the insulation sleeves. specified f fonary contacts are im-
One or two palrs of tweezers are convenlent
portant. observe them may cause
tools for re-shaping the 1leads. If 1t 1s
imprope, operation, elther directly or
necessary to re-coll the leads, they should be
after f service. Contact position
wound around a rod having a dlameter of
should used as a means of altering the

approuximately 5/32". The colls then should be

rati fd out to pickup.
stretched out Just enough to avold side pull

or twisting force on the plunger assembly.

In all relays except the SV-1 relay for A-C, RENEWAL PARTS

if the stationary contacts are assembled so
that they close when the relay 1s energilze

//

they should be 1located so that they barely Repalr work can be dcne most satisfactorilly
touch the moving contacts when the latter

5/32" above the de-energized position. i
moving contacts can be held in thils pdgfitig are equlpped for dolng repalr work. When
while the adJjustment 1s being made®

ing a 5/32" spacer between the s{ ollar plate data.

at the factory. However, Interchangeable

parts can be furnished to the customers who

ordering parts, always glve the complete name-
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INSTALLATION

Westinghouse 1.L. 41-766.
OPERATION e MAINTENA

INSTRUCTIO

TYPES SC, SC-1, SV AND SV-1 RELAYS
.

»

CAUTION Before putting protective relays into
service, remove all blocking which may have been
inserted for the purpose of securing the parts during
shipment, make sure that all moving parts operate
freely, inspect the contacts to see that theyare clean
and close properly, and operate the relay to check
the settings and electrical connections.

APPLICATION

The types SC and SC-1 current relays and the
types SV andSV-1voltage relays areapplicable where
an instantaneous plunger relay of high accuracy is
required. These relays are suitablefor protective ser-
vice, and for auxiliary service where some of their
special features are desired. They are adjustable ov
a wide range of voltage or current, are provided wi

contacts can readily be changed from @gmakes’
‘““break’’. The volt-ampere burden is low.

drop-out to pick-up (90 to 98%) an
suitable for fault detector relags.
SV-1relays have a lower ratio to pick-up.

This lowerratio may be desirab#in some applications,
and it makes possible a 1& 11 characteristic
which permits the operati f ching device. The
latch is combined with tl@nical operation indi-
cator, and prevents fugbhe on of the moving con-
tacts after the relay @ ofderated.

RUCTION

1 and SV and SV-1 relays oper-
ate on the sol principle. A U-shaped iron frame,
mounted on the moulded base, supports the coil and
serves asthe external magnetic path for the coil. The
urroungs a core and flux shunt. The upper end
ore isthreaded and projectsthrough the upper
he frame, to which it is fastened by a nut. A
readed on the outside at its lower end is as-
embled in the core, and the threaded end extends be-

the core. A graphite bushing, which is the lower

SUPERSEDES I.L. 41-766.1A

* Denotes changed from superseded issue.

by two split spring ev@sfone above and one below
the bearing. Theyspli eeves must be compressed
to insert themja t e and they will remain at any
position in ey are placed. The bearing for
the upper en
ing whiclfis
bealing

sSed in the upper end of the core. This

le when the plunger is in the ener-

. The plunger itself does not touch the
tube in which it moves.

flux shunt which surrounds the core is screwed
tube, and its lower end projects below the re-

t
@ame. The position of this shunt determines the

ck-up setting of the relay. The lower end of the
shunt is beveled and knurled, so that it can be grasped
by the fingers and turned to change the setting. A
calibrated scale plate is mounted adjacent to the
shunt. A groove just above the knurl in the lower end
of the shunt serves as an index mark, and the relay
pick-up setting is indicated by the calibration scale
marking which is adjacent to the groove.

The construction of the plunger, core and flux
shunt (which differ in details in the various types of
these relays) causes the plunger to float in its ener-
gized position, without being held against a stop,
even when energized much above the pick-up value.
Consequently, there is negligible noise and the con-
tacts are free from chatter, even on heavy overloads
and in 25 cycle applications.

The core, shunt and plunger construction also
provides the high ratio of drop-out to pickup in the
SC and SV relays. This ratio is above 90% for any
pick-up setting. Inthelatchtype relaysit isnecessary
for the plunger to rise with sufficient force to oper-
ate the latch positively and to deflect the stationary
contacts sufficiently to prevent their opening, when
the relay is de-energized, due to play in the latch.
It is necessary to have a lower ratio of drop-out to
pick-up in, order to obtain this characteristic, and
this lower ratio may be desirable in some applica-
tions where the latch is not required. The plunger

EFFECTIVE APRIL 1965
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Fig. 1. Internal Wiring of the Relays In The Small Glass
Case.

floats in its operated position just as in the SC and
SV relays. The drop-out ratio varies somewhat for
different shunt positions, but is constant for any one
setting.

The shuntis held in any desired position by pre
sure from a curved arm made of sheet spring ste

which is fastened to the bottom of the coil fram
the rear of the shunt. This spring arm is shapegdi.to

extend around the shunt to the front of the rela

in its normal position it exerts sufficient

against the shuntto prevent any creeping offfhe s
0

or undesired change of setting. The ¥ he
spring arm has a bent-overtabonwhicht, ressure
may be applied to move the arm ontact with
the shunt while the position of t t is being
changed.

The stationary contacts led on slotted
brackets. These are held i iflon on the base by
filister-head screws eaded into the ter-

minal inserts. Loc s assembledinside the
moulded terminal etween the inserts and

screws. Byrotating the bracket on its mounting screw
andmovingit alongits slot, the contact assembly can
be made either norn@lly open or normally closed.The

plate rates the indicator. The rear portion of the
ttedanda post screwedtothe frame passes
this slot to prevent the plate from rotating.

matic of the Single Unit Type SC or
y in The Type FT21 Case.

ontacts are double-faced so that they
canfBe e’’ or ‘‘break’’ and are connected to the
baseterminals by flexible leads. All contacts are

siWer. The contacts will carry 5 amperes con-
ti ly, and will interrupt 5 amperes at 115 volts e
AS® or 1 ampere at 125 volts D-C.

The mechanical operation indicators used on
these relays are shockproof, and can be used to in-
dicate on the up stroke or down stroke of the plunger.
The indicator is reset by pulling out the knurled stud
which projects through the cover nut. The indicator
should be reset after each relay operation because
otherwise there may be a one or two percent decrease
in the operating value of the relay. The operation in-
dicator is assembled at the factory to indicate on the
up stroke of the plunger, but by removing the two
mounting screws which fasten the indicator to the
main frame, turning the indicator bracket around and
at the same time swinging the indicator flag 180°
about its shaft, the indicator can be set to indicate
on the down stroke of the plunger. The rivet weight
must be removed fromthe indicator flag and the latch
screen turned around to complete the assembly.

In certain applications, an extremely wide range
of current adjustment is desirable, and certain styles
of SCand SC-1relays have been provided with tapped
coilsto meet thisrequirement. The coil taps are brought
out to a tap block mounted on the lower end of the re- e
lay frame or on the relay sub-base, depending on the
type of case used. The connector plate on the tap
block is marked with the minimum pick-up value of
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Fig. 3. Internal Schematic of the Double Unit Type SC or
SC-1 Relay in the Type FT 21 Case.

each tap, and the shunt is adjusted in the usual man-
ner to obtain any pick-up setting between taps. T

scale plate is not calibrated for the relays wd
ped coils, as there is not sufficient space fg
a scalefor eachtap. However, the scale gysup-
plied in order that a customer may mark onWi
dividual relay setting or settings if desi

INSTALLATI

The relays should be md¥inte n gwitchboard
panels ortheir equivalentin a N ree from dirt,
moisture, excessive vibrati nd ITeat. Mount the
relay vertically by means r mounting holes
on the flange for semi-fl m ing or by means of
the rear mounting stud stud§ for projection mount-
ing. Either a mountj r the mounting screws
may be utilize for@ng the relay. The electri-
cal connectio e directly to the terminals

steel panel mounting or to the
d with the relay for thick panel
mounting. nal studs may be easily removed
or inserted by 1 ing two nuts on the stud and then
turning the proper nut with a wrench.

L 4

or detailed FT case information refer to I.L.

terminal

JUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct opera-
tion of this relay have been made at the factory and

i Internal Schematic of the Single Unit Type SV or
SV-1 Relay in the Type FT21 Case.

should not be disturbed after receipt by the customer.
f the adjustments have been changed, the relay taken
apart for repairs, or if it is desired to check the ad-
justments at regular maintenance periods, the in-
structions below should be followed.

All contacts should be cleaned periodically. A
contact burnisher S#182A836H01 is recommended for
this purpose. The use of abrasive material for clean-
ing contacts is not recommended, because of the dan-
ger of embedding small particles in the face of the
soft silver and thus impairing the contact.

Several factors may affect the drop-out ratio of
the relay. Whatever affects the ratio does do because
either the drop-out or pick-up or both are affected.
Obviously, incorrect assembly orinterchange of parts,
such as the use of the SC plunger with the SV core
tube, will alter the electrical characteristics.However,
the factor most likelyto be encountered in service is
friction. This may be due to dirt or foreign material
between the plunger shaft and its bearings, to ex-
cessive pressure of the indicator screen on the indi-
cator, or to leads so mis-shaped that they tend to
rotate or tilt the moving contact insulation plate
with appreciable force.

In orderto remove theplunger and shaft assembly,
it is necessary to remove the setscrew and nut at the
top of the shaft. The spool-shapedbushing assembl ed
on the upper end of the plunger shaft has a portion of
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Fig. 5. Internal Schematic of the Double Unit Type SV or
SV-1 Relay in the Type FT32 Case.

its center section machined off so that the shaft i
exposedat this point and can be prevented from tur

ing by gripping shaft and bushing with a pair of 1 -
nose pliers while removing the set screw and nut®

Then by pressing down with the fingers on the
end of the shaft, the lower split sleeve whichr
the lower bearing will be forced out of the
tube, the bearing will drop out freely, g¢nd
split sleeve will be forced out far eno
grasping it for removal. The shaft plunger as-
sembly then can be removed.

The shaft and plunger asser:Qs;xmd be hand-
sh

led carefully to avoid bending t or damaging
the bearing surfaces. The s never be grip-
ped on its upper beari s el below the spool-
shaped bushing, whe 0 i nut and setscrew,
as this would alm cgrtal damage the bearing
urfaces should not be
ny abrasive material, as
the abrasive particles might become imbedded in the
shaft and cause difficulty later. The plunger shaft
may b? cleaned by wiping them care-
an, lint-less cloth. This may be mois-

. It is recommended that the shaft be clean-

nal Schematic of the Three Unit Type SC or

Fi . Infé
&C-l Relay in the Type FT32 Case.

e intervals of approximately two years. When re-
placing the lower bearing and the split sleeves, the
shorter sleeve (assembled below the bearing) should

be pushed in until it is flush with the end of the

threaded tube.

The mounting holes in the operation indicator
screen are slotted sothatits position can be adjusted.
For relaysin whichthe moving contacts are not latch-
ed in the operated position, the screen should be so
located that the indicator positively enters the
screen opening when the contacts barely touch. For
latch-type relays, the screen should be so located
that good contact is still obtained when the relay is
de-energized. The pressure of the screen against the
indicator may be adjusted by bending the screen be-
tween its lower end and the large elongated hole.
This pressure should be such that the indicator will
be held at any further position to which it is moved
after entering the screen opening. However, the mini-
mum amount of pressure necessary to obtain this ad-
justment should not be exceeded appreciably, since
the pick-up value, and consequently the ratio, will
be affected. The purpose of this pressure is to elim-
inate indicator rattle which might otherwise occur
under certain energized conditions.

The moving contactleads passthrough insulation
sleeves assembledonthe shanks oftheterminal clips
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CHARACTERISTICS OF TYPES SC AND SC-1 RELAYS O
Range of Watts V.A. at

Adjustment Max. Amps. 5 Amps. 5 Amps. Dropout out
Type Frequency Amps. Continuous 60 Cycles 60 Cycles Ratio-AC Ratlo-DC
SsC DC, 25 to 60 C. .5-2 1.5 99 225 90-98% 65-80%
SC DC, 25 to 60 C 1-4 3 28 65 90-98% 4@ 65-80%
SC DC, 25 to 60 C 2-8 6 6.9 19 98% 65-80%
SC DC, 25 to 60 C 4-16 12 1.5 5 o 65-80%
SC DC, 25 to 60 C 10-40 25 .24 7 98% 65-80%
SC DC, 25 to 60 C. 20-80 40 .07 .16 9 o 65-80%
SC DC, 25 to 60 C. 40-160 40 .03 .05 -98% 65-80%
SC DC, 25 to 60 C. 4-100* 10-15-20 1.7-0.6-0.18 5-1-0, -98% 65-80%
SC-1 DC, 25 to 60 C. .5-2 1.5 100 210 5-60% 25-40%
SC-1 DC, 25 to 60 C. 1-4 3 24 35-60% 25-40%
SC-1 DC, 25 to 60 C. 2-8 6 6 1 35-60% 25-40%
SC-1 DC, 25 to 60 C. 4-16 12 1.5 5 35-60% 25-40%
SC-1 DC, 25 to 60 C. 10-40 25 .25 . 35-60% 25-40%
SC-1 DC, 25 to 60 C. 20-80 40 .07 35-60% 25-40%
SC-1 DC, 25 to 60 C. 40-160 40 .03 35-60% 25-40%
SC-1 DC, 25 to 60 C. 4-100* 10-15-20 1.7-0.6-0. 35-60% 25-40%

Range of

Frequency Adjustment V.A. at Dropout

Type (Cycles) Volts 115 V. Ratio
* SV 60 7-16 - 90-98%
SV 60 70-160 7.3 90-98%
Y 60 140-320 - 90-98%
* SV 60 280-640 - - 90-98%
SV 50 70-160 1 2.8 6.1 90-98%
SV 25 70-160 200 1.5 2.5 90-98%
S\ DC 50-150 150 4.8 - 65-80%
* SV DC 100-300 300 - - 65-80%
* SV-1 60 T-16 16 - - 40-80%
SV-1 60 70-16 160 4.1 8.5 40-80%
%* SV-1 60 140-3 320 - - 40-80%
% SV-1 60 280- 640 - - 40-80%
SV-1 50 7 0 180 3.5 7.1 40-80%
Sv-1 25 P 70-160 200 1.4 3.2 40-80%
SV-1 DC 150 4.8 - 25-40%
* SV-1 DC & 300 - - 25-40%

NOTES:--Standard curh&&s are calibrated on 60 cycles. This calibration is approximately correct
for 25 cycle and DC ic ns, but there will be discrepancies of 10% to 15% at some points of scale.

Values of watts @nd v@lt-amperes in the tables are average for various plunger and shunt position.

volt-amperes for pickup at minimum setting are approximately 3.4 and 1.4 for 60
minimum setting are approximately 1.0, .65 and .57 for 60 cycles, 25 cycles and
1ply values by 16 for approximate burdens at maximum setting.

For the SC

S

-1, rélay, volt-amperes for pickup at minimum setting are approximately 3.5 and 1.3 for 60
tts at minimum settings are 1.3, .7 and .57 for 60 cycles, 25 cycles and d-c respectively

Multiply va by 16 for approximate burdens at maximum setting.

*The V.A. burdens ofthe SCand SC-1 relays at 3, 10 and 20 times minimum pickup current are approx-
imately 3, 240 and 770 V.A. respectively.
Dropout ratio varies somewhat with pickup adjustment but will be approximately constant for any
pickup setting. Limits in tables include variables such as friction and other individual relay varia-
bons.
Maximum continuous volts given for the SV and SV-1 relays for A-C are for the relay set for minimum
pickup. With the relay set for maximum pickup the continuous voltage can be increased 10 to 20%.
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Fig. 7. Internal Schematic of the Three Unit Type SV or
SV-1 Relay in the Type FT32 Case.

which are attached to the base terminals. The
sleeves are notched at their upper ends, and the
ches aretoward the centerof therelay. The lea
bent at approximately a right angle where t
outthrough the notches, whichaids in prgven ing t
from coming into contact with the statio
brackets. Figure 11 shows properly coi ssem-
bled moving contact leads. x
Althoughthe moving contact ¥¢ads@re€ very flexi-
ble, if the leads have been pulled Qut offtheir original
shape by handling they may 1cient side pres-
sure on the shaft bear igking force against
the guide post to cau & efriction and wear.
If this condition co#ti fo long period of time,
ffeg¥the relay calibration or
or the dropout ratio no ly. In extreme cases the
wear may progressto a degree whichmay occasionally

cause failure of the plungerto drop down when the re-
lay is de-engrgized.

Corre ing of the leads is not difficult, and
they hecked readily by removing the guide
posfman®@the nut at the top of the shaft. The plunger
shou eld in the raised position, either by ener-

e relay or by pressing lightly against the

! Curve 143
ikl
25H a
sl e Gt iEEts
8 ?f: _H TJC F g5 it
SEL pinnn i fesines :
S UHINHIHYSY, sv-15cand sc- OCH|ITH]
® { T T E”ﬂx.of in. SettinglP T it
S, ng 1 FLH 1 aasad Bia
525 ] - =gy T ESsusganus
8 44 H i sHIE 525 HissadRasadcassl
1 e S
S TR AT NG - JfasyssatcRansEiest
Q - 11- -t - —+1-] - o 4
S J AR i s L ARCRHAEA i
S | T i I o
Py N T I S THHEH
s N 11 SVandg8V- Re: 5 0n 6, Oeycles iR T
> \N | LU : H _._L‘L]LK L
<0 A,}\_g,g'.” Se i 15C and SC/A:’éIa_xs on6y cﬁgfeﬂ
<IN\ T AMax. Setting QT THTTITELLE
§ N ZAMin. Setting T HAIN TR
s T R
1 |H1 - “ e "“:?'- H'-E- p--F' ff »:L: 1 ":f
i 1 V1 i 1 T ETHEHTD
I BRI URAHATE

0 1000
ick-up Sett/ny on5SC or SC /A’e/ay (60 Cycles)

P/ck-up Settmq on SVor SW A’e/ay and on SC
SC / Relay Used on D

Typical Time Curves for the Types SC and SV
Relays(Using Flux Shunt for Pick-up Adjustment.)

collar under the insulation plate after raising the
plunger manually. With the plunger raised, the insul-
ationplate sheuld be oscillated slightly in a horizon-
tal plane by twisting it horizontally and releasing it.
If in several trials the plate comes to rest with the
center line of the contacts approximately parallel to
the base and with its mounting hole fairly well center-
ed with the end of the shaft, if the plate does not tip
appreciably, and ifthe leads have a safe clearance to
the stationary contact brackets, theleads are properly
shaped.

If this check shows that re-shaping is necessary,
it may be possible to obtain sufficient correction by
bending the leads sharply where they emerge from the
insulation sleeves. One or two pairs of tweezers ate
tools for re-shaping the leads. If it is necessary to
re-coil the leads, they should be wound around a rod
having a diameter of approximately 5/32’’. The coils
then should be stretchedout just enoughto avoid side
pull or twisting force on the plunger assembly.

In allrelays except the SV-1 relay for A-C, if the
stationary contacts are assembled so that they close
when the relay is energized, they should be located
so that they barely touch the moving contacts when
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Fig. 9. Outline & Drilling Plan for Single Unit Relays in
Small Glass Projection Case.

the latter are 5/32'’ above the de-energized position.
The moving contacts can be held in this position
while the adjustment is being made by inserting
5/32'’ spacer between the shaft collar and the to
the core. This dimension should be 3/16’’ o

1 relay for A-C. Both contacts should to, th
same time when the plunger is raised. Whe lun-
is moved upward against its stop, there ou e a

slight deflection of the stationary contac ings,
but this should not exceed 1/32’’. Whex lonary
contacts are reversed so that they ed when
the relay is de-energized, they sh@uld ocated so

that they just touch the moﬂ tagts when the
latter are 1/32’’ above the de Ned position. On
some relays it may be f t when the contacts
are used in this positi(& y may operate at
values a few percent b t cale markings. The
adjustments specified thelstationary contacts are
important. Failuret hemmay cause improper

relay operatiqn, e rectly or after a period of
service. Caata n should not be used as a

&

Fig. 10. View of Type SC Relay Showing Correct Shaping
of Moving Contact Leads.

means of altering the ratio of dropout to pickup.

RENEWAL PARTS

Repair workcan be done most satisfactorily at the
factory. However, interchangeable parts can be fur-
nished to the customers who are equipped for doing
repair work. When ordering parts, always give the com-
plete nameplate data.
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INSTALLATION

INSTRUCTIO

Westinghouse 1.L. 41-766.1
OPERATION ¢ MAINTENA

TYPES SC, SC-1, SV AND SV-1 RELAYS

L 4

CAUTION Before putting protective relays into
service, remove all blocking which may have been
inserted for the purpose of securing the parts during
shipment, make sure that all moving parts operate
freely, inspect the contacts to see thattheyare clean
and close properly, and operate the relay to check
the settings and electrical connections.

APPLICATION

The types SC and SC-1 current relays and the
types SV and SV-1voltage relays are applicable where
an instantaneous plunger relay of high accuracy is
required. These relaysare suitable for protective ser-
vice, and for auxiliary service where some of their
special features are desired. They are adjustable ove
a wide range of voltage or current, are provided wi
mechanical operation indicators, and have a -
ted scale which indicates the pick-up set th

contacts can readily be changed from ma to
‘‘break’’. The volt-ampere burden is low.

drop-out to pick-up (90 to 98%) an
suitable for fault detector relays.

SV-1relays have a lower ratio o x to pick-up.
This lowerratio may be desirab some applications,
and it makes possible a p e 11 characteristic
which permits the operati f hing device. The
latch is combined with th@mecR&nical operation indi-
cator, and prevents fu n of the moving con-
operated.

RUCTION

and SV and SV-1 relays oper-
ate on the sol rinciple. A U-shaped iron frame,
mounted on the moulded base, supports the coil and
serves asthe external magneticpath for the coil. The
coilgsurroundS a core and flux shunt. The upper end
ore isthreaded and projects through the upper
e frame, to which it is fastened by a nut. A
readed on the outside at its lower end is as-
mbled in the core, and the threaded end extends be-

the core. A graphite bushing, which is the lower

SUPERSEDES I.L. 41-766.1B

*Denotes change from superseded issue.

N

bearing for the plung is assembled in the
lower end of this thre@ad e. It is held in place
by two split spring e ne above and one below

the bearing. The,spll eeves must be compressed
to insert themin t and they will remain at any
position in 1C ey are placed. The bearing for
the upper en the plunger shaft is a graphite bush-

sSedin the upper end of the core. This
e when the plunger is in the ener-

. The plunger itself does not touch the
tube in which it moves.

flux shunt which surroundsthe core is screwed

M tube, and its lower end projects below the re-
1la, ame. The position of this shunt determines the

jck-up setting of the relay. The lower end of the
huntis beveled and knurled, sothat it canbe grasped
by the fingers and turned to change the setting. A
calibrated scale plate is mounted adjacent to the
shunt. A groove just above the knurl in the lower end
of the shunt serves as an index mark, and the relay
pick-up setting is indicated by the calibration scale
marking which is adjacent to the groove.

The construction of the plunger, core and flux
shunt (which differ in details in the various types of
these relays) causes the plunger to float in its ener-
gized position, without being held against a stop,
even when energized much above the pick-up value.
Consequently, there is negligible noise and the con-
tacts are free from chattér, even on heavy overloads
and in 25 cycle applications.

The core, shunt and plunger construction also
provides the high ratio of drop-out to pickup in the
SC and SV relays. This ratio is above 90% for any
pick-up setting. In the latch type relaysit is necessary
for the plunger to rise with sufficient force to oper-
ate the latch positively and to deflect the stationary
contacts sufficiently to prevent their opening, when
the relay is de-energized, due to play in the latch.
It is necessary to have a lower ratio of drop-out to
pick-up in, order to obtain this characteristic, and
this lower ratio may be desirable in some applica-
tions where the latch is not required. The plunger

EFFECTIVE FEBRUARY 1966
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Fig. 1. Internal Wiring of the Relays In The Small Glass
Case.

floats in its operated position just as in the SC and
SV relays. The drop-out ratio varies somewhat for
different shunt positions, but is constant for any one
setting.

The shuntis held in anydesired position by pre
sure from a curved arm made of sheet spring ste

which is fastened to the bottom of the coil fra t
the rear of the shunt. This spring arm is shaped t

extend around the shunt to the front of the rela
in its normal position it exerts sufficient pr

against the shunt to prevent any creeping of##he s
or undesired change of setting. The ffont offfthe
springarmhas a bent-overtabon which ssure
may be applied to move the arm qut cont@ct with
the shunt while the position of t a is being

changed. Q

The stationary contacts apena led on slotted
brackets. These are held i @. on on the base by
filister-head screws are eaded into the ter-
e assembledinside the
etween the inserts and
gainst loosening of the
screws. Byrotating the cketon its mounting screw
andmovingit alongits slot, the contact assembly can
be made either norm@lly open or normally closed. The
ts are mounted on a Micarta insulation
ecured to the threaded end of the plun-
a nut. The front edge of this insulation
the indicator. The rear portion of the
otted and a post screwed to the frame passes
this slot to prevent the plate from rotating.

ematic of the Single Unit Type SC or
y in The Type FT21 Case.

Th V1 contacts are double-faced so that they
cangpe e’’ or ‘‘break’ and are connected to the
ba&mmals by flexible leads. All contacts are

er. The contacts will carry 5 amperes con-

ti ly, and will interrupt 5 amperes at 115 volts
or 1 ampere at 125 volts D-C.

The mechanical operation indicators used on
these relays are shockproof, and can be used to in-
dicate on the up stroke or down stroke of the plunger.
The indicator is reset bypulling out the knurled stud
which projects through the cover nut. The indicator
should be reset after each relay operation because
otherwisethere may be a one or two percent decrease
in the operating value of the relay. The operation in-
dicator is assembled at the factoryto indicate on the
up stroke of the plunger, but by removing the two
mounting screws which fasten the indicator to the
main frame, turning the indicator bracket around and
at the same time swinging the indicator flag 180°
about its shaft, the indicator can be set to indicate
on the down stroke of the plunger. The rivet weight
must be removed fromthe indicator flag and the latch
screen turned around to complete the assembly.

In certain applications, an extremely wide range
of current adjustment is desirable, and certain styles
of SCand SC-1relays have been providedwith tapped
coils tomeet this requirement. The coil taps are brought
out to a tap block mounted on the lower end of the re-
lay frame or on the relay sub-base, depending on the
type of case used. The connector plate on the tap
block is marked with the minimum pick-up value of

™,



TYPES SC, SC-1, SV AND SV-1 RELAYS

i.L. 41.

CONTACTS - EITHER
MAKE OR BREAK
AS REQUIREO

RIGHT. MAND UNST
(FRONT. Y1EW)

LEFT HARD un! T
(FRONT YIEW)
RED HANDLES

- f"
4.. - TesT smTch,
N
&I CuRRENT TEST JACK
@71—— TERMINAL
CHASSIS OPERATED
FRONT VIEW SHORTING SWITCH
ARRAMGEMENT OF UNITS
LOCATION OF EACH umiIT NQTE:. COILS. TAPPED
TYPE OF uAIT FOR 1.T0 26 RATI0
RIGHT HAND | LEFT nawD RARGE
SAME TYPE | LOWER RATING MIGHER RATING
-1} unt [T)E
SAME TYPE
8T 0.C. & A.C. 0.L. A.c.

INTERNAL SCHEMATIC < ’
4

L 4

CONTACTS EVTER ==

1 WMAKE 1 BREAK, OR
4 MAKE OR 2 3REAK
AS REQUIRED

| RED HANDLE
— TEST swiTcn

1Y

0 }— TERMINAL

1824856

Fig. 3. Interal Schematic of the Double Unit Type SC or
SC-1 Relay in the Type FT21 Case.

each tap, and the shunt is adjusted in the usual man-
ner to obtain any pick-up setting between taps. T,

scale plate is not calibrated for the relays widh
ped coils, as there is not sufficient space fg
a scalefor eachtap. However, the scale pla
plied in order that a customer may mark
dividual relay setting or settings if desi

INSTALLATI

The relays should be m@unt on Jswitchboard
panels ortheir equivalentin a N ree from dirt,
moisture, excessive vibrati and Wieat. Mount the
relay vertically by means% ur mounting holes
on the flange for semi-f m ing or by means of
the rear mounting stud stuls for projection mount-
ing. Either a mountj r the mounting screws
may be utilized for ing the relay. The electri-
dedirectly to the terminals
r steel panel mounting or to the
ed with the relayfor thick panel
nal studs may be easily removed

or inserted by ing two nuts on the stud and then
turning the proper nut with a wrench.

L 4
or detailed FT case information refer to I.L.

JUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct opera-
tion of this relay have been made at the factory and

. Internal Schematic of the Single Unit Type SV or
SV-1 Relay in the Type FT21 Case.

should not be disturbed after receipt by the customer.
f the adjustments have been changed, the relay taken
apart for repairs, or if it is desired to check the ad-
justments at regular maintenance periods, the in-
structions below should be followed.

All contacts should be cleaned periodically. A
contact burnisher S#182A836H01 is recommended for
this purpose. The use of abrasive material for clean-
ing contacts is notrecommended, because of the dan-
ger of embedding small particles in the face of the
soft silver and thus impairing the contact.

Several factors may affect the drop-out ratio of
the relay. Whatever affects the ratio does do because
either the drop-out or pick-up or both are affected.
Obviously, incorrect assembly orinterchange of parts,
such as the use of the SC plunger with the SV core
tube, will alterthe electrical characteristics.However,
the factor most likely to be encountered in service is
friction. This may be due to dirt or foreign material
between the plunger shaft and its bearings, to ex-
cessive pressure of the indicator screen on the indi-
cator, or to leads so mis-shaped that they tend to
rotate or tilt the moving contact insulation plate
with appreciable force.

In orderto removethe plunger and shaft assembly,
it is necessary to remove the setscrew and nut at the
top of the shaft. The spool-shaped bushing assembled
on the upper end of the plunger shaft has a portion of
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Fig. 5. Internal Scheniatic of the Double Unit Type SV or
SV-1 Relay in the Type FT32 Case.

its center section machined off so that the shaft is
exposedat this point and can be prevented from turn

ing by gripping shaft and bushing with a pair of lopg-
nose pliers while removing the set screw and n&

Then by pressing down with the fingers on the u

end of the shaft, the lower split sleeve which retai
the lower bearing will be- forced out of the ad
tube, the bearing will drop out freely, @d t@r
split sleeve will be forced out far enou it
grasping it for removal. The shaft a mr as-

sembly then can be removed. \

The shaft and plunger assem ho be hand-
led carefully to avoid bending th@or damaging
the bearing surfaces. The sha ever be grip-
ped on its upper bearing su ,$below the spool-
shaped bushing, when lgo j nut and setscrew,
as this would almo damage the bearing
rfaces should not be
abrasive material, as
the abrasive particles migfit become imbedded in the
shaft and cause difficulty later. The plunger shaft
and bearings may be@cleaned by wiping them care-
fully with a clean, lint-less cloth. This may be mois-
e or some other cleaning solvent if
necess e no lubricant on the plunger shaft or
re-assembling the relay, since this
ally become gummy and prevent proper
. It is recommended that the shaft be clean-

Fig. In al Schematic of the Three Unit Type SC or
C-1 Relay in the Type FT32 Case.

ed tervals of approximately two years. When re-
placing the lower bearing and the split sleeves, the
shorter sleeve (assembled below the bearing) should

e pushed in until it is flush with the end of the

threaded tube.

The mounting holes in the operation indicator
screen are slotted sothatits position can be adjusted.
Forrelaysin whichthe movingcontactsare not latch-
ed in the operated position, the screen should be so
located that the indicator positively enters the
screen opening when the contacts barely touch. For
latch-type relays, the screen should be so located
that good contact is still obtained when the relay is
de-energized. The pressure of the screen against the
indicator may be adjusted by bending the screen be-
tween its lower end and the large elongated hole.
This pressure should be such that the indicator will
be held at any further position to which it is moved
after enteringthe screen opening. However, the mini-
mum amount of pressure necessary to obtain this ad-
justment should not be exceeded appreciably, since
the pick-up value, and consequently the ratio, will
be affected. The purpose of this pressure is to elim-
inate indicator rattle which might otherwise occur
under certain energized conditions.

The moving contactleads passthrough insulation
sleeves assembledonthe shanks oftheterminal clips
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CHARACTERISTICS OF TYPES SC AND SC-1 RELAYS

O

Range of Watts V.A. at
Adjustment Max. Amps. 5 Amps. 5 Amps. Dropout Drgpout
Type Frequency Amps. Continuous 60 Cycles 60 Cycles Ratio-AC o-DC
SC DC, 25 to 60 C. .5-2 1.5 99 225 90-98% 65-80%
SC DC, 25 to 60 C. 1-4 3 28 65 90-98% ¢ 65-80%
SC DC, 25 to 60 C. 2-8 6 6.9 19 0-98% 65-80%
SC DC, 25 to 60 C. 4-16 12 1.5 5 -98% 65-80%
SC DC, 25 to 60 C. 10-40 25 24 .1 % 65-80%
SC DC, 25 to 60 C. 20-80 40 .07 .16 % 65-80%
SC DC, 25 to 60 C. 40-160 40 .03 .05 8% 65-80%
SC DC, 25 to 60 C. 4-100* 10-15-20 1.7-0.6-0.18 5-1- -98% 65-80%
SC-1 DC, 25 to 60 C. .5-2 1.5 100 21 5-60% 25-40%
SC-1 DC, 25 to 60 C. 1-4 3 24 0 35-60% 25-40%
SC-1 DC, 25 to 60 C. 2-8 6 6 35-60% 25-40%
SC-1 DC, 25 to 60 C. 4-16 12 1.5 5 35-60% 25-40%
SC-1 DC, 25 to 60 C. 10-40 25 .25 35-60% 25-40%
SC-1 DC, 25 to 60 C. 20-80 40 .07 . 35-60% 25-40%
SC-1 DC, 25 to 60 C. 40-160 40 .03 5 35-60% 25-40%
SC-1 DC, 25 to 60 C. 4-100* 10-15-20 1.7-0.6-0.18 5-1-0.2 35-60% 25-40%
* Coil has taps on which minimum pickups are 10 and 30 St
CHARACTERISTICS OF SV A RELAYS
Range of atts at
Frequency Adjustment Max. Vo 15 V. AC V.A. at Dropout
Type (Cycles) Volts Continuo 25 V. for DC) 115 V. Ratio
SV 60 7-16 1 - - 90-98%
SV 60 70-160 3.4 7.3 90-98%
SV 60 140-320 - - 90-98%
SV 60 280-640 6 - - 90-98%
SV 50 70-160 1 2.8 6.1 90-98%
SV 25 70-160 2 1.5 2.5 90-98%
SV DC 50-150 150 4.8 - 65-80%
SV DC 100-30 300 - - 65-80%
SV-1 60 7-16 16 - - 40-80%
SV-1 60 70-16 160 4.1 8.5 40-80%
SV-1 60 140-3 320 - 40-80%
SV-1 60 280-6 640 - - 40-80%
SV-1 50 7 0 180 3.5 7.1 40-80%
SV-1 25 -16 200 1.4 3.2 40-80%
Sv-1 DC 15 150 4.8 - 25-40%
SvV-1 DC 300 - - 25-40%

NOTES:--Standard cur

r

s are calibrated on 60 cycles. This calibration is approximately correct
ns, but there will be discrepancies of 10% to 15% at some points of scale.

for 25 cycle and DC m
Values of watt@?lt-amperes in the tables are average for various plunger and shunt position.
For the SC ,

t-amperes for pickup at minimum setting are approximately 3.4 and 1.4 for 60

and 25 cycdes. s @t minimum setting are approximately 1.0, .65 and .57 for 60 cycles, 25 cycles and
DC respesti 1ply values by 16 for approximate burdens at maximum setting.

F lay, volt-amperes for pickup at minimum setting are approximately 3.5 and 1.3 for 60
and 2 tts at minimum settings are 1.3, .7 and .57 for 60 cycles, 25 cycles and d-c respectively

Multiply

by 16 for approximate burdens at maximum setting.

*The V.A. burdens ofthe SCand SC-1 relays at 3, 10 and 20 times minimum pickup current are approx-
imatelygl, 240 and 770 V.A. respectively.

Dropout ratio varies somewhat with pickup adjustment but will be approximately constant for any

en pickup setting. Limits in tables include variables such as friction and other individual relay varia-
ions.

Maximum continuous volts given for the SV and SV-1 relays for A-C are for the relay set for minimum
pickup. With the relay set for maximum pickup the continuous voltage can be increased 10 to 20%.



TYPES SC, SC-1, SV AND SV-1 RELAYS

INTERNAL SCHEMATIC

CONTACTS = EITHER
MAKE OR BREAK AS
EQUIRED

TOP LEFT MAND UMIT
(FRONT VIEW)

soTTon unT " |

——1-T0P RIGHT HAND UNIT
(FRONT viEW)

isv

T TT swiTen

TERNINAL

183A192

Fig. 7. Internal Schematic of the Three Unit Type SV or
SV-1 Relay in the Type FT32 Case.

which are attached to the base terminals. Th
sleeves are notched at their upper ends, and the -
ches aretoward the centerof therelay. The lead§ a
bent at approximately a right angle where th
outthroughthenotches, whichaids in preventing t
from coming into contact with the statlﬂ I nt@ct

brackets. Figure 11 shows properly coile@a ssem-
bled moving contact leads.

Althoughthe moving contact 1 5 ery flexi-
ble, if theleads have been pulled @heir original
shape by handling they may e ient side pres-
sure on the shaft bearing o@ng force against
the guide post to caus C friction and wear.
If this condition co f long period of time,
the resulting wear fecigthe relay calibration or
or the dropout ratio n y. In extreme cases the
wear may progressto a de@feewhichmay occasionally

cause failure of the plungerto drop down when the re-
lay is de-energized. 9

e relay or by pressing lightly against the
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Relays(UsingFlux Shunt for Pick -up Adjustment.)

collar under the insulation plate after raising the
plunger manually. With the plunger raised, the insul-
ationplate sheuld be oscillated slightly in a horizon-
tal plane by twisting it horizontally and releasing it.
If in several trials the plate comes to rest with the
center line of the contacts approximately parallel to
the base and with its mounting hole fairly well center-
ed with the end of the shaft, if the plate does not tip
appreciably, and if the leads have a safe clearance to
the stationary contact brackets, theleads are properly
shaped.

If this check shows that re-shaping is necessary,
it may be possible to obtain sufficient correction by
bending the leads sharply where they emerge from the
insulation sleeves. One or two pairs of tweezers are
tools for re-shaping the leads. If it is necessary to
re-coil the leads, they should be wound around a rod
having a diameter of approximately 5/32’'. The coils
then should be stretchedout just enoughto avoid side
pull or twisting force on the plunger assembly.

In allrelays except the SV-1 relay for A-C, if the
stationary contacts are assembled so that they close
when the relay is energized, they should be located
so that they barely touch the moving contacts when
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Fig. 9. Outline & Drilling Plan for Single Unit Relays in
Small Glass Projection Case.

IR,
the latter are 5/32’’ above the de-energized position. AL A% SRR

The moving contacts can be held in this position
while the adjustment is being made by inserting a

5/32’’ spacer between the shaft collar and the to

the core. This dimension shouldbe 3/16°’’ on_the §V,

1 relay for A-C. Both contacts should to th

same time when the plunger is raised. Wh lun-
h

rmegs

is moved upward against its stop, ther be a

shght.deflectlon of the stationary contactst €s, Fig. 10. View of Type SC Relay Showing Correct Shaping
but this shouldnotexceed 1/32"". Whe% onary of Moving Contact L eads,

contacts are reversed so that they a d when

the relay is de-energized, they s d cated so . . .

that they just touch the mo®i g@ts when the means of altering the ratio of dropout to pickup.
latter are 1/32’* above the de N position. On

some relays it may be fou % en the contacts RENEWAL PARTS

are used in this positio e y may operate at

values a few percent b cale markings. The Repair workcan be done most satisfactorily at the
adjustments specified @stationary contacts are factory. However, interchangeable parts can be fur-
important. Failure t hem may cause improper nished to the customers who are equipped for doing
relay operation, irectly or after a period of repair work. Whenordering parts, always give the com-
service. C it#dn should not be used as a plete nameplate data.



TYPES SC, SC-1, SV AND SV-1 RELAYS

INTERNAL SCHEMATIC
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* Fig. 11. Internal Schematic for Relays in

Case.
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Westinghouse 1.L. 41-766.1
INSTALLATION e OPERATION ¢ MAINTENA

INSTRUCTIO

TYPES SC, SC-1, SV AND SV-1 RELAYS.

—

CAUTION Before putting protective relays into bearing for the plung 1s assembled in the
service, remove all blocking which may have been lower end of this thre e. It is held in place
inserted for the purpose of securing the parts during by two split spring sl eS,one above and one below
shipment, make sure that all moving parts operate the bearing. The it gfeeves must be compressed
freely, inspect the contacts to see that theyare clean to insert them j e and they will remain at any
and close properly, and operate the relay to check position in ich y are placed. The bearing for
the settings and electrical connections. the upper plunger shaft is a graphite bush-

ing whichlls edin the upper end of the core. This

APPLICATION bea is le when the plunger is in the ener-
i ion. The plunger itself does not touch the

The types SC and SC-1 current relays and the e tube in which it moves.

types SV and SV-1 voltage relays are applicable where
an instantaneous plunger relay of high accuracy is \
on

required. These relays are suitable for protective ser-

ux shunt which surrounds the core is screwed
tube, and its lower end projects below the re-

vice, and for auxiliary service where some of their y frame. The position of this shunt determines the
special features are desired. They are adjustable ove pick-up setting of the relay. The lower end of the
a wide range of Voltage or current, are provide i shunt is beveled and knurled, so that it can be gl'asped
mechanical operation indicators, and have a#alibg by the fingers and turned to change the setting. A
ted scale which indicates the pick-up setting calibrated scale plate is mounted adjacent to the

shunt. A groove just above the knurl in the lower end
of the shunt serves as an index mark, and the relay
pick-up setting is indicated by the calibration scale
marking which is adjacent to the groove.

contacts can readily be changed from
‘‘break’’. The volt-ampere burden is low.

The type SC and SV relays have
drop-out to pick-up (90 to 98%),andfare particularly
suitable for fault detector relays. SC-1 and
SV-1relays have a lower ratio ro t to pick-up.
This lowerratio may be desir ome applications,
and it makes possible a pl 1 characteristic
which permits the operatioff of aglatching device. The
latch is combined with thelec ical operation indi-

The construction of the plunger, core and flux
shunt (which differ in details in the various types of
these relays) causes the plunger to float in its ener-
gized position, without being held against a stop,
even when energized much above the pick-up value.
Consequently, there is negligible noise and the con-

cator, and prevents f@ fon of the moving con- tacts are free from chatter, even on heavy overloads
tacts after the regay opBrated. and in 25 cycle applications.

XR UCTION The core, shunt and plunger construction also

provides the high ratio of drop-out to pickup in the

The type 1 and SV and SV-1 relays oper- SC and SV relays. This ratio is above 90% for any

ate on the solenoM principle. A U-shaped iron frame, pick-up setting. In the latchtype relays it is necessary

mounted on the moulded base, supports the coil and for the plunger to rise with sufficient force to oper-

serves as the @xternal magnetic path for the coil. The ate the latch positively and to deflect the stationary

coil rounds a core and flux shunt. The upper end contacts sufficiently to prevent their opening, when

of e isthreaded and projectsthrough the upper the relay is de-energized, due to play in the latch.

e frame, to which it is fastened by a nut. A It is necessary to have a lower ratio of drop-out to

be threaded on the outside at its lower end is as- pick-up in, order to obtain this characteristic, and

bled in the core, and the threaded end extends be- this lower ratio may be desirable in some applica-

ow the core. A graphite bushing, which is the lower tions where the latch is not required. The plunger

SUPERSEDES I.L. 41-766.1C EFFECTIVE JULY 1967

*Denotes change from superseded issue.
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X Fig. 1. Internal Wiring of the Relays In The Small Glass
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floats in its operated position just as in the SC and
SV relays. The drop-out ratio varies somewhat for
different shunt positions, but is constant for any one
setting.

The shuntisheld in any desired position by pre
sure from a curved arm made of sheet spring ste

which is fastened to the bottom of the coil fra t
the rear of the shunt. This spring armm is shaped ¢

extend around the shunt to the front of the relag,
in its normal position it exerts sufficient
against the shunt to prevent any creeping offthe

or undesired change of setting. The font ofythe
spring arm has abent-overtabon which Nessure
may be applied to move the arm gu contdct with
the shunt while the position of& is being
changed.

The stationary contacts led on slotted
brackets. These are held i@on on the base by
filister-head screws eaded into the ter-

minal inserts. Loc asher e assembled inside the
etween the inserts and

screws. Byrotatingthe Bfacket on its mounting screw
andmovingit alongits slot, the contact assembly can
be made either norm@lly open or normally closed.The

this slot to prevent the plate from rotating.

ematic of the Single Unit Type SC or
ay in The Type FT21 Case.

contacts are double-faced so that they
canfbe e’’ or ‘‘break’ and are connected to the
ba&minals by flexible leads. All contacts are

er. The contacts will carry 5 amperes con-

sly, and will interrupt 5 amperes at 115 volts
7 or 1 ampere at 125 volts D-C.

The mechanical operation indicators used on
these relays are shockproof, and can be used to in-
dicate onthe up stroke or down stroke of the plunger.
The indicator is reset bypulling out the knurled stud
which projects through the cover nut. The indicator
should be reset after each relay operation because
otherwisethere may be a one or two percent decrease
in the operating value of the relay. The operation in-
dicator is assembled at the factory to indicate on the
up stroke of the plunger, but by removing the two
mounting screws which fasten the indicator to the
main frame, turning the indicator bracket around and
at the same time swinging the indicator flag 180°
about its shaft, the indicator can be set to indicate
on the down stroke of the plunger. The rivet weight
must be removed fromthe indicator flag and the latch
screen turned around to complete the assembly.

In certain applications, an extremely wide range
of current adjustment is desirable, and certain styles
of SC and SC-1relays have been provided with tapped
coils to meetthisrequirement. The coil taps are brought
out to a tap block mountedon the lower end of the re-
lay frame or on the relay sub-base, depending on the
type of case used. The connector plate on the tap
block is marked with the minimum pick-up value of
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Fig. 3. Intermal Schematic of the Double Unit Type SC or
SC-1 Relay in the Type FT21 Case.

each tap, and the shunt is adjusted in the usual man-
ner to obtain any pick-up setting between taps. Th,
scale plate is not calibrated for the relays withata
ped coils, as there is not sufficient space for
a scalefor eachtap. However, the scale plate

plied in order that a customer may mark O j
dividual relay setting or settings if desir

INSTALLATIO

The relays should be mownted§on itchboard
panels or their equivalentin a l m e from dirt,
moisture, excessive vibra io»% t. Mount the
relay vertically by means o e mounting holes
on the flange for semi-flu g or by means of
the rear mounting stud oMstudShfor projection mount-

ing. Either a mounting the mounting screws
g the relay. The electri-

terminal s
mounting.
or inserted by ing two nuts on the stud and then
turning the proper nut with a wrench.

or detegled FT case information refer to I.L.
41-0

USTMENTS AND MAINTENANCE

The proper adjustments to insure correct opera-
tion of this relay have been made at the factory and

ernal Schematic of the Single Unit Type SV or
V-1 Relay in the Type FT21 Case.

should not be disturbed after receipt by the customer.

the adjustments have been changed, the relay taken
apart for repairs, or if it is desired to check the ad-
justments at regular maintenance periods, the in-
structions below should be followed.

All contacts should be cleaned periodically. A
contact burnisher S#182A836H01 is recommended for
this purpose. The use of abrasive material for clean-
ing contacts is not recommended, because of the dan-
ger of embedding small particles in the face of the
soft silver and thus impairing the contact.

Several factors may affect the drop-out ratio of
the relay. Whatever affects the ratio does do because
either the drop-out or pick-up or both are affected.
Obviously, incorrect assembly orinterchange of parts,
such as the use of the SC plunger with the SV core
tube, will alterthe electrical characteristics.However,
the factor most likely to be encountered in service is
friction. This may be due to dirt or foreign material
between the plunger shaft and its bearings, to ex-
cessive pressure of the indicator screen on the indi-
cator, or to leads so mis-shaped that they tend to
rotate or tilt the moving contact insulation plate
with appreciable force.

In orderto remove the plunger and shaftassembly,
it is necessary to remove the setscrew and nut at the
top of the shaft. The spool-shapedbushing assembled
on the upper end of the plunger shaft has a portion of



TYPES SC, SC-1, SV AND SV-1 RELAYS

INTERNAL SCHEMATIC
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Fig. 5. Internal Scheniatic of the Double Unit Type SV or
SV-1 Relay in the Type FT32 Case.

its center section machined off so that the shaft is
exposedat this point and can be prevented from tur
ing by gripping shaft and bushing with a pair of 1 -
nose pliers while removing the set screw and nu

Then by pressing down with the fingers on the
end of the shaft, the lower split sleeve which regaj
a

the lower bearing will be. forced out of the e
tube, the bearing will drop out freely, gnd e upper
t mit

split sleeve will be forced out far eno
grasping it for removal. The shaft pl r as-
sembly then can be removed. x}

The shaft and plunger asse s be hand-
led carefully to avoid bending the, shaft or damaging
the bearing surfaces. The sh never be grip-
ped on its upper beari S e below the spool-
shaped bushing, whe i nut and setscrew,
as this would alm damage the bearing
surface. The sha inggeurfaces should not be
cleaned or polished y abrasive material, as
the abrasive particles might become imbedded in the
shaft and cause difficulty later. The plunger shaft
and bearings may b® cleaned by wiping them care-
fully with a an, lint-less cloth. This may be mois-
tened wit ne or some other cleaning solvent if
e no lubricant on the plunger shaft or
bearin when re-assembling the relay, since this
ally become gummy and prevent proper
n. It is recommended that the shaft be clean-

al Schematic of the Three Unit Type SC or

Fi . In
C-1 Relay in the Type FT32 Case.

e intervals of approximately two years. When re-
placing the lower bearing and the split sleeves, the
shorter sleeve (assembled below the bearing) should
be pushed in until it is flush with the end of the
threaded tube.

The mounting holes in the operation indicator
screen are slotted sothatits position can be adjusted.
Forrelaysin whichthe moving contacts are not latch-
ed in the operated position, the screen should be so
located that the indicator positively enters the
screen opening when the contacts barely touch. For
latch-type relays, the screen should be so located
that good contact is still obtained when the relay is
de-energized. The pressure of the screen against the
indicator may be adjusted by bending the screen be-
tween its lower end and the large elongated hole.
This pressure should be such that the indicator will
be held at any further position to which it is moved
after enteringthe screen opening. However, the mini-
mum amount of pressure necessary to obtain this ad-
justment should not be exceeded appreciably, since
the pick-up value, and consequently the ratio, will
be affected. The purpose of this pressure is to elim-
inate indicator rattle which might otherwise occur
under certain energized conditions.

The moving contactleads passthrough insulation
sleeves assembledon the shanks of the terminal clips



TYPES SC, SC-1, SV AND SV-1 RELAYS I.L. 41-766.1D

CHARACTERISTICS OF TYPES SC AND SC-1 RELAYS O

Range of Watts V.A. at

Adjustment Max. Amps. 5 Amps. 5 Amps. Dropout Dr ut
Type Frequency Amps. Continuous 60 Cycles 60 Cycles Ratio-AC  Ratio
SC DC, 25 to 60 C. .5-2 1.5 99 225 90-98% 65-80%
sC DC, 25 to 60 C. 1-4 3 28 65 6380%
SC DC, 25 to 60 C. 2-8 6 6.9 19 65-80%
SC DC, 25 to 60 C. 4-16 12 1.5 5 65-80%
SC DC, 25 to 60 C. 10-40 25 .24 N 65-80%
SC DC, 25 to 60 C. 20-80 40 .07 .16 65-80%
SC DC, 25 to 60 C. 40-160 40 .03 .05 65-80%
sC DC, 25 to 60 C. 4-100* 10-15-20 1.7-0.6-0.18 5-1-0.2 - 65-80%
SC-1 DC, 25 to 60 C. .5-2 1.5 100 210 % 25-40%
SC-1 DC, 25 to 60 C. 1-4 3 24 60 0% 25-40%
SC-1 DC, 25 to 60 C. 2-8 6 6 16 -60% 25-40%
SC-1 DC, 25 to 60 C. 4-16 12 1.5 5-60% 25-40%
SC-1 DC, 25 to 60 C. 10-40 25 .25 .65 35-60% 25-40%
SC-1 DC, 25 to 60 C. 20-80 40 .07 35-60% 25-40%
SC-1 DC, 25 to 60 C. 40-160 40 .03 05 35-60% 25-40%
SC-1 DC, 25 to 60 C 4-100* 10-15-20 1.7-0.6-0.18 0.2 35-60% 25-40%

* Coil has taps on which minimum pickups are 10 and 30 ampef€s

CHARACTERISTICS OF SV AND S AYS

Range of at

Frequency Adjustment Max. Volts . AC V.A. at Dropout
Type (Cycles) Volts Continuous 2 . for DC) 115 V. Ratio
Y 60 7-16 16 - - 90-98%
SV 60 70-160 160 3.4 7.3 90-98%
Y 60 140-320 320 - - 90-98%
SV 60 280-640 640 - - 90-98%
Ssv 50 70-160 2.8 6.1 90-98%
SV 25 70-160 1.5 2.5 90-98%
SV DC 50-150 4.8 - 65-80%
SV DC 100-300 0 - - 65-80%
SV-1 60 7-16 - - 40-80%
SV-1 60 70-160 0 4.1 8.5 40-80%
SV-1 60 140-320 0 - - 40-80%
Sv-1 60 280-640 640 - - 40-80%
SV-1 50 70-160, 180 3.5 7.1 40-80%
SV-1 25 70-16 200 1.4 3.2 40-80%
Sv-1 DC 50-15 150 4.8 - 25-40%
Sv-1 DC 100; 300 - - 25-40%

NOTES:--Standard current & calibrated on 60 cycles. This calibration is approximately correct
for 25 cycle and DC applicaéio ut there will be discrepancies of 10% to 15% at some points of scale.

Values of watts and §olt-dlnperes in the tables are average for various plunger and shunt position.

eres for pickup at minimum setting are approximately 3.4 and 1.4 for 60

For the SC relay, =
and 25 cycles. tt ifimum setting are approximately 1.0, .65 and .57 for 60 cycles, 25 cycles and
alues by 16 for approximate burdens at maximum setting.

elay® volt-amperes for pickup at minimum setting are approximately 3.5 and 1.3 for 60
t minimum settings are 1.3, .7 and .57 for 60 cycles, 25 cycles and d-c respectively
Multiply value 6 for approximate burdens at maximum setting.

*The V.A. burdens ofthe SCand SC-1 relays at 3, 10 and 20 times minimum pickup current are approx-
imately 31, 2‘0 and 770 V.A. respectively.
opout ratio varies somewhat with pickup adjustment but will be approximately constant for any
kup setting. Limits in tables include variables such as friction and other individual relay varia-

ximum continuous volts given for the SV and SV-1 relays for A-C are for the relay set for minimum
up. With the relay set for maximum pickup the continuous voltage can be increased 10 to 20%.
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INTERNAL SCHEMATIC
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Fig. 7. Internal Schematic of the Three Unit Type SV o
SV-1 Relay in the Type FT32 Case.

which are attached to the base terminals. e
sleeves are notched at their upper ends, and thegdo

ches aretoward the center of therelay. The lea
bent at approximately a right angle where t
out through the notches, whichaids in preve
from coming into contact with the sta¥igna
brackets. Figure 11 shows properly coi N
bled moving contact leads.

Althoughthe moving contac & very flexi-

ble, if the leads have been pulle@ out their original
shape by handling they may 1cient side pres-
sure on the shaft be ing%ting force against
the guide post to cauge ré@iadle friction and wear.

If this condition cgfitinaes
the resulting we

a long period of time,
the relay calibration or
or the dropout ratio bly. In extreme cases the
wear may progress to a d€greewhichmay occasionally
cause failure of the plungerto drop down when the re-
lay is de-energized®

the relay or by pressing lightly against the
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. d ; T T HIRT
5 '\ IR akas :L LR HTTH.
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’ Pri ko S .‘tc'm SC‘WSC /p"f”” @6oc ' /es)
erc ick-up Setting on SC or SC-/ Rela cles
0 u‘ozpo " 250 300 v 4

Pe; of Pick-up Setting on SV or SV-/ Relay and on SC
or SC'T Relay Used on D.C.
Fi . Typical Time Curves for the Types SC and SV

Relays(Using Flux Shunt for Pick-up Adjustment.)

collar under the insulation plate after raising the
plunger manually. With the plunger raised, the insul-
ationplate sheuld be oscillated slightly in a horizon-
tal plane by twisting it horizontally and releasing it.
If in several trials the plate comes to rest with the
center line of the contacts approximately parallel to
the base and with its mounting hole fairly well center-
ed with the end of the shaft, if the plate does not tip
appreciably, and iftheleads have a safe clearance to
the stationary contact brackets, the leads are properly
shaped.

If this check shows that re-shaping is necessary,
it may be possible to obtain sufficient correction by
bending the leads sharply where they emerge from the
insulation sleeves. One or two pairs of tweezers are
tools for re-shaping the leads. If it is necessary to
re-coil the leads, they should be wound around a rod
having a diameter of approximately 5/32’'. The coils
then should be stretchedout just enoughto avoid side
pull or twisting force on the plunger assembly.

In allrelays except the SV-1 relay for A-C, if the
stationary contacts are assembled so that they close
when the relay is energized, they should be located
so that they barely touch the moving contacts when

L

P
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Fig. 9. Outline & Drilling Plan for Single Unit Relays in
Small Glass Projection Case.

while the adjustment is being made by inserting a
5/32’’ spacer between the shaft collar and the top
the core. This dimension shouldbe 3/16’’ on

o gy - onmar
the latter are 5/32’’ above the de-energized position. % 7w
The moving contacts can be held in this position K ;

is moved upward against its stop, there g be a
slight deflection of the stationary contact rings,
but this should not exceed 1/32’’. Whe
contacts are reversed so that they a
the relay is de-energized, they s
that they just touch the mo
latter are 1/32’’ above the de
some relays it may be fqun
are used in this positio
values a few percent b
adjustments specified
important. Failure t
relay operation, e
service. Copta

position. On
t wllen the contacts
y may operate at
cale markings. The
thefstationary contacts are
emmay cause improper
rectly or after a period of
should not be used as a

Fig. 10. View of Type SC Relay Showing Correct Shaping
of Moving Contact Leads.

means of altering the ratio of dropout to pickup.

RENEWAL PARTS

Repair workcan bedone most satisfactorily at the
factory. However, interchangeable parts can be fur-
nished to the customers who are equipped for doing
repair work. Whenordering parts, alwaysgive the com-
plete nameplate data.
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INSTALLATION

Westinghouse 1.L. 41-766.
e OPERATION ¢ MAINTENA

INSTRUCTIO

TYPES SC, SC-1. SV AND SV-1 RELAYS,

CAUTION Before putting protective relays into
service, remove all blocking which may have been
inserted for the purpose of securing the parts during
shipment, make sure that all moving parts operate
freely, inspect the contacts to see that they are clean
and close properly, and operate the relay to check
the settings and electrical connections.

APPLICATION

The types SC and SC-1 current relays and the
types SV and SV-1 voltage relays are applicable where
an instantaneous plunger relay of high accuracy is
required. These relaysare suitable for protective ser-
vice, and for auxiliary service where some of their
special features are desired. They are adjustable ov
a wide range of voltage or current, are provide i
mechanical operation indicators, and have g
ted scale which indicates the pick-up segtin®
contacts can readily be changed from °
‘“‘break’’. The volt-ampere burden is low,

The type SC and SV relays hav hi tio of
drop-out to pick-up (90 to 98% an@rticularly
suitable for fault detector relays. SC-1 and

t to pick-up.
ome applications,

e

This lowerratio may be desi

and it makes possible a p

which permits the operati

latch is combined with th

cator, and prevents f otion of the moving con-
rated.

tacts after the IX o)
RUCTION

-1 and SV and SV-1 relays oper-
ate on the solenoM principle. A U-shaped iron frame,
mounted on the moulded base, supports the coil and
serves as the@external magnetic path for the coil. The
rrounds a core and flux shunt. The upper end
e isthreaded and projects through the upper
f the frame, to which it is fastened by a nut. A
be threaded on the outside at its lower end is as-
bled in the core, and the threaded end extends be-
ow the core. A graphite bushing, which is the lower

nical operation indi-

SUPERSEDES I.L. 41-766.1D

*Denotes change from superseded issue.

is assembled in the

be. It is held in place

S, one above and one below

eeves must be compressed

e and they will remain at any

ich tHey are placed. The bearing for

the plunger shaft is a fluorosint

s pressed in the upper end of the

ring is visible when the plunger is in

d position. The plunger itself does not
walls of the tube in which it moves.

\ ux shunt which surroundsthe core is screwed
on tube, and its lower end projects below the re-
y frame. The position of this shunt determines the
ck-up setting of the relay. The lower end of the
shunt is beveled and knurled, so that it can be grasped
by the fingers and turned to change the setting. A
calibrated scale plate is mounted adjacent to the
shunt. A groove just above the knurl in the lower end
of the shunt serves as an index mark, and the relay
pick-up setting is indicated by the calibration scale
marking which is adjacent to the groove.

bearing for the plung
lower end of this thre
by two split spring sl
the bearing. The it
to insert the
position in
x the uppe
bushing

The construction of the plunger, core and flux
shunt (which differ in details in the various types of
these relays) causes the plunger to float in its ener-
gized position, without being held against a stop,
even when energized much above the pick-up value.
Consequently, there is negligible noise and the con-
tacts are free from chatter, even on heavy overloads
and in 25 cycle applications.

The core, shunt and plunger construction also
provides the high ratio of drop-out to pickup in the
SC and SV relays. This ratio is above 90% for any
pick-up setting. In thelatchtype relaysit is necessary
for the plunger to rise with sufficient force to oper-
ate the latch positively and to deflect the stationary
contacts sufficiently to prevent their opening, when
the relay is de-energized, due to play in the latch.
It is necessary to have a lower ratio of drop-out to
pick-up in, order to obtain this characteristic, and
this lower ratio may be desirable in some applica-
tions where the latch is not required. The plunger

EFFECTIVE NOVEMBER 1968



TYPES SC, SC-1, SV AND SV-1 RELAYS

INSULATION
§ TERMINA L
|
\

7

STAT/ONARY CONTACT

— s

/i 1T i
MOV/ING CONTACT —
D~
\TAP TERMINAL
WHEN USEOQ
o Va

FRONT View

871766

oy~ OYERCURRENT ['L1k

COMTACTS ENTHER

1 MAKE 1 BREAK, OR
2 MAKE OR 2 BREAK
AS' REQUIRED

f—RED HANOLE
I TEST SwiTCH
CURRENT TEST JACK

f—TERMINAL

~CHASSIS OPERATED
SnORTING SwITCn

NOTE: COIL TAPPED
FOR 1 TO 25 RATIO
RANGE

182A854

Fig. 1. Internal Wiring of the Relays In The Small Glass
Case.

floats in its operated position just as in the SC and
SV relays. The drop-out ratio varies somewhat for
different shunt positions, but is constant for any one
setting.

The shunt is held in any desired position by pre
sure from a curved arm made of sheet spring ste

which is fastened to the bottom of the coil fra t
the rear of the shunt. This spring arm is shaped f{i

extend around the shunt to the front of the relag,

in its normal position it exerts sufficient pr
against the shuntto prevent any creeping o e

or undesired change of setting. The ffont offthe
springarm has abent-overtabonwhich ssure

may be applied to move the arm gu contd@ct with
the shunt while the position of la is being

changed. Q
led on slotted

ifion on the base by
eaded into the ter-

e assembledinside the
etween the inserts and

The stationary contacts
brackets. These are held i
filister-head screws, w

screws. Byrotating the Wracket on its mounting screw
and moving it alongits slot, the contact assembly can
be made either nornflly open or normally closed. The

this slot to prevent the plate from rotating.

ematic of the Single Unit Type SC or
ay in The Type FT21 Case.

Fig. 2. Inter

Th \'3) contacts are double-faced so that they

cangbe e’’ or ‘‘break’’ and are connected to the

ba’ terminals by flexible leads. All contacts are

er. The contacts will carry 5 amperes con-

ti ly, and will interrupt 5 amperes at 115 volts
or 1 ampere at 125 volts D-C.

The mechanical operation indicators used on
these relays are shockproof, and can be used to in-
dicate onthe up stroke or down stroke of the plunger.
The indicator is reset bypulling out the knurled stud
which projects through the cover nut. The indicator
should be reset after each relay operation because
otherwisethere may be a one or two percent decrease
in the operating value of the relay. The operation in-
dicator is assembled at the factoryto indicate on the
up stroke of the plunger, but by removing the two
mounting screws which fasten the indicator to the
main frame, turning the indicator bracket around and
at the same time swinging the indicator flag 180°
about its shaft, the indicator can be set to indicate
on the down stroke of the plunger. The rivet weight
must be removed fromthe indicator flag and the latch
screen turned around to complete the assembly.

In certain applications, an extremely wide range
of current adjustment is desirable, and certain styles
of SC and SC-1relays have been provided with tapped
coilsto meetthisrequirement. The coil taps are brought
out to a tap block mounted on the lower end of the re-
lay frame or on the relay sub-base, depending on the
type of case used. The connector plate on the tap
block is marked with the minimum pick-up value of
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Fig. 3. Internal Schematic of theDouble Unit Type SC or
SC-1 Relay in the Type FT2] Case.

each tap, and the shunt is adjusted in the usual man-
ner to obtain any pick-up setting between taps. T
scale plate is not calibrated for the relays wj 2
ped coils, as there is not sufficient space fo g
a scalefor eachtap. However, the scale platé gup-
plied in order that a customer may mark on'gg, thog
dividual relay setting or settings if desi

INSTALLATIO
The relays should be moﬁl itchboard
panels or their equivalentin a lg@a ree from dirt,

moisture, excessive vibragion, d héat. Mount the
relay vertically by means (& mounting holes
on the flange for semi-fl mo, ng or by means of
the rear mounting stud ofgstuds¥for projection mount-
ing. Either a mounti the mounting screws
may be utilized for g the relay. The electri-
cal connectio b edirectly to the terminals

teel panel mounting or to the
d with the relay for thick panel
mounting. Th al studs may be easily removed
or inserted by lo®King two nuts on the stud and then
turning the proper nut with a wrench.

L 4

r detailed FT case information refer to I.L.

USTMENTS AND MAINTENANCE

The proper adjustments to insure correct opera-
tion of this relay have been made at the factory and

INTERNAL SCHEMATIC

CONTACTS E4TnER =
1 MAKE 1 dREAK, OR

4 MAKE OR 2 dREAK
AS REQUIRED

RED HANDLE
TEST SWITCh

- TERMIRAL

<

FRONT VIEW
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ig. Internal Schematic of the Single Unit Type SV or
SV-1 Relay in the Type FT21 Case.

hould not be disturbed after receipt by the customer.

the adjustments have been changed, the relay taken
apart for repairs, or if it is desired to check the ad-
justments at regular maintenance periods, the in-
structions below should be followed.

All contacts should be cleaned periodically. A
contact burnisher S#182A836H01 is recommended for
this purpose. The use of abrasive material for clean-
ing contacts is notrecommended, because of the dan-
ger of embedding small particles in the face of the
soft silver and thus impairing the contact.

Several factors may affect the drop-out ratio of
therelay. Whatever affects the ratio does so because
either the drop-out or pick-up or both are affected.
Obviously, incorrect assembly or interchange of parts,
such as the use of the SC plunger with the SV core
tube, will alterthe electrical characteristics.However,
the factor most likely to be encountered in service is
friction. This may be due to dirt or foreign material
between the plunger shaft and its bearings, to ex-
cessive pressure of the indicator screen on the indi-
cator, or to leads so mis-shaped that they tend to
rotate or tilt the moving contact insulation plate
with appreciable force.

In orderto remove the plunger and shaft assembly,
it is necessaryto remove the setscrew and nut at the
top of the shaft. The spool-shaped bushing assembled
on the upper end of the plunger shaft has a portion of
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Fig. 5. Internal Schenmiatic of the Double Unit Type SV or
SV-1 Relay in the Type FT32 Case.

its center section machined off so that the shaft is
exposed at this point and can be prevented from tur
ing by gripping shaft and bushing with a pair of 1 -
nose pliers while removing the set screw andgr&
Then by pressing down with the fingers on the

end of the shaft, the lower split sleeve which r
the lower bearing will be- forced out of the
tube, the bearing will drop out freely, @nd

split sleeve will be forced out far eno
grasping it for removal. The shaft a plu

sembly then can be removed. N

The shaft and plunger assem sho be hand-
led carefully to avoid bending th@.shaff or damaging
the bearing surfaces. The sh 0 never be grip-
ped on its upper beari S\@below the spool-
shaped bushing, when N nutand setscrew,
as this would alm captal damage the bearing
surface. The sha inggBurfaces should not be
cleaned or polished y abrasive material, as
the abrasive particles might become imbedded in the
shaft and cause difficulty later. The plunger shaft
and bearingg may b@ cleaned by wiping them care-
fully with a an, lint-less cloth. This may be mois-
e or some other cleaning solvent if
e no lubricant on the plunger shaft or
when re-assembling the relay, since this
ally become gummy and prevent proper
. It is recommended that the shaft be clean-

al Schematic of the Three Unit Type SC or

Fi Int
C-1 Relay in the Type FT32 Case.

e ntervals of approximately two years. When re-
placing the lower bearing and the split sleeves, the
shorter sleeve (assembled below the bearing) should
be pushed in until it is flush with the end of the
threaded tube.

The mounting holes in the operation indicator
screen are slotted so that its position can be adjusted.
For relaysin whichthe moving contactsare not latch-
ed in the operated position, the screen should be so
located that the indicator positively enters the
screen opening when the contacts barely touch. For
latch-type relays, the screen should be so located
that good contact is still obtained when the relay is
de-energized. The pressure of the screen against the
indicator may be adjusted by bending the screen be-
tween its lower end and the large elongated hole.
This pressure should be such that the indicator will
be held at any further position to which it is moved
after enteringthe screen opening. However, the mini-
mum amount of pressure necessary to obtain this ad-
justment should not be exceeded appreciably, since
the pick-up value, and consequently the ratio, will
be affected. The purpose of this pressure is to elim-
inate indicator rattle which might otherwise occur
under certain energized conditions.

The moving contactleads passthrough insulation
sleeves assembledonthe shanks oftheterminal clips
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CHARACTERISTICS OF TYPES SC AND SC-1 RELAYS O
Range of Watts V.A. at

Adjustment Max. Amps. 5 Amps. 5 Amps. Dropout DRapout,
Type Frequency Amps. Continuous 60 Cycles 60 Cycles Ratio-AC Rat
SC DC, 25 to 60 C. .5-2 1.5 99 225 90-98% 65-80%
SC DC, 25 to 60 C. 1-4 3 28 65 90-98% 65-80%
SC DC, 25 to 60 C. 2-8 6 6.9 19 90-98% -80%
SC DC, 25 to 60 C. 4-16 12 1.5 5 9 65-80%
SC DC, 25 to 60 C. 10-40 25 .24 T 90 65-80%
SC DC, 25 to 60 C. 20-80 40 .07 .16 65-80%
SC DC, 25 to 60 C. 40-160 40 .03 .05 65-80%
SC DC, 25 to 60 C. 4-100* 10-15-20 1.7-0.6-0.18 5-1-0.2 - 65-80%
SC-1 DC, 25 to 60 C. .5-2 1.5 100 210 % 25-40%
SC-1 DC, 25 to 60 C 1-4 3 24 60 60% 25-40%
SC-1 DC, 25 to 60 C. 2-8 6 6 16 -60% 25-40%
SC-1 DC, 25 to 60 C. 4-16 12 1.5 35-60% 25-40%
SC-1 DC, 25 to 60 C 10-40 25 .25 35-60% 25-40%
SC-1 DC, 25 to 60 C. 20-80 40 .07 35-60% 25-40%
SC-1 DC, 25 to 60 C. 40-160 40 .03 35-60% 25-40%
SC-1 DC, 25 to 60 C. 4-100* 10-15-20 1.7-0.6-0.18 35-60% 25-40%

* Coil has taps on which minimum pickups are 10 and 30 amp

CHARACTERISTICS OF SV AND S YS
Range of at
Frequency Adjustment Max. Volts . AC V.A. at Dropout

Type (Cycles) Volts Continuous 1 . for DC) 115 V. Ratio
SV 60 7-16 16 - - 90-98%
SV 60 70-160 160 3.4 7.3 90-98%
SV 60 140-320 320 - - 90-98%
SV 60 280-640 64 - - 90-98%
A\ 50 70-160 0 2.8 6.1 90-98%
SV 25 70-160 1.5 2.5 90-98%
SV DC 50-150 4.8 - 65-80%
SV DC 100-300 0 - - 65-80%
Sv-1 60 7-16 - - 40-80%
SV-1 60 70-160 6 4.1 8.5 40-80%
SV-1 60 140-320 20 - - 40-80%
SV-1 60 280-640 640 - - 40-80%
SV-1 50 70-16 180 3.5 7.1 40-80%
Sv-1 25 70-1 200 1.4 3.2 40-80%
SV-1 DC 150 4.8 - 25-40%

89-1 .
SV-1 DC 100& 300 - - 25-40%

NOTES:--Standard current ay e calibrated on 60 cycles. This calibration is approximately correct
for 25 cycle and DC applicatl ut there will be discrepancies of 10% to 15% at some points of scale.

Values of watts and8volt peres in the tables are average for various plunger and shunt position.

For the SC rela,
and 25 cycles. Watt

eres for pickup at minimum setting are approximately 3.4 and 1.4 for 60
imum setting are approximately 1.0, .65 and .57 for 60 cycles, 25 cycles and

DC respectively: alues by 16 for approximate burdens at maximum setting.
For th volt-amperes for pickup at minimum setting are approximately 3.5 and 1.3 for 60
and 25 cy t minimum settings are 1.3, .7 and .57 for 60 cycles, 25 cycles and d-c respectively

Multiply valu 6 for approximate burdens at maximum setting.

*The V.A. burdens ofthe SCand SC-1 relays at 3, 10 and 20 times minimum pickup current are approx-
imately 31, %10 and 770 V.A. respectively.
ropout ratio varies somewhat with pickup adjustment but will be approximately constant for any

ickup setting. Limits in tables include variables such as friction and other individual relay varia-

ximum continuous volts given for the SV and SV-1 relays for A-C are for the relay set for minimum
ickup. With the relay set for maximum pickup the continuous voltage can be increased 10 to 20%.
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Fig. 7. Internal Schematic of the Three Unit Type SV or
SV-1 Relay in the Type FT32 Case.

which are attached to the base terminals. T e
sleeves are notched at their upper ends, and the no

ches aretoward the centerof the relay. The lea
bent at approximately a right angle where the
out through the notches, which aids in preve
from coming into contact with the statjonalg co
brackets. Figure 11 shows properly coil sem-
bled moving contact leads.

Althoughthe moving contact S very flexi-
ble, if theleads have been pulle@ their original
shape by handling they may ient side pres-
sure on the shaft bearing igting force against
the guide post to cause friction and wear.
If this condition cq a long period of time,
the resulting wea, he relay calibration or
or the dropout ratio ly. In extreme cases the
wear may progressto a reewhichmay occasionally
cause failure of the plungerto drop down when the re-
lay is de-energized.

Corr ping of the leads is not difficult, and
they ecked readily by removing the guide
post amd ut at the top of the shaft. The plunger
sh held in the raised position, either by ener-

the relay or by pressing lightly against the

i Curve 143
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j Typical Time Curves for the Types SC and SV
Relays(Using Flux Shunt for Pick -up Adjustment.)

collar under the insulation plate after raising the
plunger manually. With the plunger raised, the insul-
ationplate sheuld be oscillated slightly in a horizon-
tal plane by twisting it horizontally and releasing it.
If in several trials the plate comes to rest with the
center line of the contacts approximately parallel to
the baseand with its mounting hole fairly well center-
ed with the end of the shaft, if the plate does not tip
appreciably, and if the leads have a safe clearance to
the stationary contact brackets, the leads are properly
shaped.

If this check shows that re-shaping is necessary,
it may be possible to obtain sufficient correction by
bending theleads sharply where they emerge from the
insulation sleeves. One or two pairs of tweezers ate
tools for re-shaping the leads. If it is necessary to
re-coil the leads, they should be wound around a rod
having a diameter of approximately 5/32’'. The coils
then should be stretchedout just enoughto avoid side
pull or twisting force on the plunger assembly.

In allrelays except the SV-1 relay for A-C, if the
stationary contacts are assembled so that they close
when the relay is energized, they should be located
so that they barely touch the moving contacts when
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Fig. 9. Outline & Drilling Plan for Single Unit Relays in
Small Glass Projection Case.

the latter are 5/32’’ above the de-energized position.
The moving contacts can be held in this position K

while the adjustment is being made by inserting a
5/32'" spacer between the shaft collar and the top

the core. This dimension shouldbe 3/16’’ on the S¥-
1 relay for A-C. Both contacts should tou
same time when the plunger is raised. Whe
is moved upward against its stop, there 0

shght'deflectlon of the stationary contact sto) rings, Fig. 10. View of Type SC Relay Showing Correct Shaping
but this should not exceed 1/32’’. When ti®nary of Moving Contact L eads.

contacts are reversed so that they arepc when

the relay is de-energized, they sho b ated so

that they just touch the movige tac® when the means of altering the ratio of dropout to pickup.

latter are 1/32'’ above the de-¢ \, osition. On
some relays it may be found tw the contacts RENEWAL PARTS
are used in this position may operate at

values a few percent bel t ale markings. The Repair workcan be done most satisfactorily at the
adjustments specified fd the §tationary contacts are factory. However, interchangeable parts can be fur-
m may cause improper nished to the customers who are equipped for doing

important. Failure to ghse
relay operation, eit ]
service. Conta

igectly or after a period of repair work. When ordering parts, always give the com-
should not be used as a plete nameplate data.
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Westinghouse 1.L. 41-776.
INSTALLATION e OPERATION e MAINTEN

INSTRUCTIO

TYPE KC-4 OVERCURRENT RELAY

CAUTION Before putting relays into service, remove protection is instglle e fault is cleared by trip-
all blocking which may have been inserted for the ping breaker 3, NOWg, that this provided selective
purpose of securing the parts during shipment, make tripping, sin h of the system as possible
sure that all moving parts operate freely, inspect the was left int@Ct.Ngf breakers 4, 7, and 8 must trip, the
contacts to see thattheyare clean and close properly, local generqjgor is” lost and unnecessary separation
and operate the relay to check the settings and elec- of the% station from power systems S and
trical connections. Sgres so, the tapped load is interrupted un-

I nstead of being left tied to system 52“

APPLICATION
The type KC-4 is a non-directional current or mote backup, in addition to notbeing selective,
fault detector which operates for all phase and m ot be sensitive enough because of the relatively
ground faults to supervise the tripping of other re- \ll proportion of the total fault current following
lays. It is well suited to breaker-failure relaying for&in any one line. For example, in Fig. 2 there may be
indicating the presence or lack of current flo very little current flow in breakers 7 and 8 for fault

the circuit breaker. The relay can be appligdaw L because of the large current contribution by the
the phase units are to be operated indg aly 1 local machines at the generating station. Thus, it
the picked up position, set well belo® load. may be difficult or impossible at breakers 7 and 8 to
Alternatively, where the relay is to as a detect adjacent line faults without depending upon
fault detector (pickup above full loada t C/0 OI sequential tripping. If the generator feed is interrupted
better dropout ratio of the phase a units for fault L, such as by tripping breaker 4, the current
is advantageous. through breakers 7 and 8 may increase sufficiently
Breaker-failure relaying‘)ff@antages over for the relays to operate and trip breakers 7 and 8.
remote back-up protection. It j nd more sen- However, the system is by now cut to pieces, and
sitive thanremote back-up ho n addition, it is because of the long time delay in clearing the fault,
selective, whereas re k-up protection is the remainder of the system may be unstable.
frequently non-selectiv i shows some fault
conditions where bregker-fafilure relaying could im- Although breaker-failure protection offers many
prove the quality of ba roteetion. Note that the advantages, remote backup cannot be completely
generating-statio &oltage bus uses a breaker- eliminated. For example, assume that breaker 3 fails
and-a-half ar . Wines interconnect the station for bus-fault B in Fig. 2. Breaker-failure protection
to system 3 will promptly trip breaker 2, but the fault is still fed
If malfunctioning, fault L will be by breaker 8. Likewise, if breaker 2 fails with a line
cleared by ays tripping breakers 5, 6, and 9. fault at M, a remote breaker must trip to clear the

fault. Breaker-failure protection trips breaker 3, but
breaker 8 still feeds the fault. Although breaker-
failure protection does not complete the job in these
examples, itdoes expeditiously trip thelocal breaker,
making it easier for the remote relays to detect the

However, assumethat the breaker-6 mechanism sticks
so that current flow through breaker 6 is not inter-
rupted. Néw back-up protection must function. If re-
backup is relied upon, time-delay relays must
ote breakers 7 and 8. In addition, the local
erator feed through breaker 6 must be interrupted fault.
ripping breaker 4. However, if breaker-failure

by

UPERSEDES I.L. 41-776.1E
*Denotes changes from superseded issue. EFFECTIVE FEBRUARY 1972



TYPE KC-4 RELAY

Fig. 1. Type KC-4 Relay Without Case.



TYPE KC-4 RELAY

I.L. 41-776.

GENERATING STATION

.

LINE PROTECTION /
ZONE

Fig. 2. Sample System to Show Advantages

CONSTRUCTION

The type KC-4 relay consists of two phase
instantaneous overcurrent units, (I, and 1,),
one ground instantaneous unit (Ip), and an india g

contactor switch (ICS). The principal co ne
parts of the relay and their location are sho in
Figures 1 and 3.

Phase and Ground Instantaneous Over en its

(3, 13, 1)

L 4
Each instantaneous overcurQ consists
1

of an induction cylinder unit, c varistor, and
a transformer. The component nected such
that a contact closing torq oduced when the
current exceeds a specified

Induction Cylinder it

, the inder unit is composed of
a diecast aluminum frame,
ng element assembly, and a

Mechanic
four basic co
an electromagne
molded bridge.

The frame ggrves as the mounting structure for
the magRetic core. The magnetic core which houses
the 1 in bearing is secured to the frame by a
i . The bearing can be replaced, if nec-
thout having to remove the magnetic core
e frame.

ONE

N 6
%{0““]0!

r-Failure Protection.

The electromagnet has two pairs of coils. The
i[SPof each pairare mounted diametrically opposite
another, and a capacitor is connected in series
th one pair of coils. In addition, there are two
locating pins. The locating pins are used to accu-
rately position the lower pin bearing, which is
threaded into the bridge. The electromagnet is
secured to the frame by four mounting screws,

The moving element assembly consists of a
spiral spring, contact carrying member, and an alu-
minum cylinder assembled to a molded hub which
holds the shaft. The shaft has removable top and
bottom jewel bearings. The shaft rides between the
bottom pin bearing and the upper pin bearing with
the cylinder rotating in an air gap formed by the
electromagnet and the magnetic core.

The bridge is secured to the electromagnet and
frame by two mounting screws. In addition to holding
the upper pin bearings, the bridge is used for mount-
ing the adjustable stationary contact housing. The
stationary contact housing is held in position by a
spring type clamp. The spring adjuster is located
on the underside of the bridge and is attached to the
moving contact arm by a spiral spring. The spring
adjusteris alsoheld inplace by a spring type clamp.

With the contact closed, the electrical connec-
tion is made through the stationary contact housing
clamp, to the moving contact, through the spiral
spring out to the spring adjuster clamp.
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Transformer

The transformer is a saturating type consisting
of atapped primary winding and a secondary winding.
A varistor is connected across the secondary wind-
ing to reduce the voltage peaks applied to the in-
duction cylinder unit and phase shifting capacitor.

Indicating Contactor Switch Unit (ICS.)

The indicating contactor switch is a small d-c
operated clapper type device. A magnetic armature,
to which leaf-spring mounted contacts are attached,
is attracted td the magnetic core upon energization
of the switch. When the switch closes, the moving
contacts bridge two stationary contacts, completing
the trip circuit. Also during this operation two fin-
gers on the armature deflect a spring located on the
front of the switch, which allows the operation indi-
cator targetto drop. The target is reset from the out-
side of the case by a push rod located at the bottom
of the cover.

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

OPERATION

Instantaneous Overcurrent Unit

Operation of the instantaneous overcurrent \Z

occurs when the primary current of the transf
exceeds a value as marked on the tap plate.
1t ¥

application of current to the transformer,

is induced in the secondary winding. Thi@ge
is impressed upon the parallel connec i
cylinder unit coils. The capacitor, med in
series with one pairof coils shifts
in these coils in reference to the
the other pair of coils. As affesu

fluxes of the cylinder unit are
contact closing torque is pr
The primary of th a rgier is tapped and

brought out to a t con or block for ease in
the relay. The use of

approximately the same

he air gap
phase and a

energy level at a given tiple of pickup current for
any tap setting, resulting in one time curve through-
out the range of the gelay.

General ion Of Scheme

e proper breaker successfully inter-
ruptst current the KC-4relay quickly disables
-failure timing circuit. In addition, where
relays trip two breakers such as on a ring

INTERNAL SCHEMATIC
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| Schematic of the KC-4 Relay in the FT-41

KC-4 selects which of the two breakers has

When the phase overcurrent units I, and I
t above load-current level, the KC-4 allso func-
tiofls as afault detectorto prevent undesired tripping
by test personnel. The following paragraphs describe
KC-4 operation in more detail for different system
bus connections.

For the single bus/single breaker and breaker-
and-a-half configurations, external schematics are
shown for breaker-failure schemes using either one
timer per bus (Figs. 4 and 6), or one timer per
breaker (Figs. 5 and 7). Although using one timer
per bus requires fewer timers, the individual breaker
timer scheme has the following advantages.

1. For a sequential, spreading fault, a common bus
timer may be held on and may clear the bus un-
necessarily. Separate timers eliminate this
hazard.

2. For breakers of different rated interrupting
times, each timer may be set for optimum clear-
ing speed; i.e., the scheme will not be limited
by the slowest breaker.

3. For a bus fault with a breaker failure, separate
timers can selectively transfer-trip transmission
lines without additional control circuitry.

4. When the bus configuration is changed, separate
timers require minimal rewiring of dc control
circuitry.
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ig. 5 External Schematic of the KC-4 Relay for Breaker Failure Protection of a Single Bus/Single Breaker Arrangement —

One Timer Per Breaker
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Single Bus/Single Breaker Arrangement

Unless something fails, current flow in the
breaker should cease shortly after the trip circuit is
energized. The time interval between these two
occurrences will be the breaker-interrupting time. If
this interruption does not occur, breaker-failure re-
laying will initiate the tripping of other breakers.
Figs.4 and 5 show how this is accomplished. Unless
something fails, either the primary or back-up re-
lays initiate tripping of the faulted line breaker.
Note that the primary and back-up relays connect to
separate sets of current transformers and d-c sup-
plies. This way a failure in one or the other circuits
will not disable all of the protection.

When the primary protection operates, it energizes
62X; the back-up protection energizes 62Y. Contacts
of these two auxiliaries start the breaker-failure
timer 62, through the KC#4 contacts. If the line
breaker fails to clear the fault, KC-4 contacts remain
closed. The contact of timer 62 closes, energiz-
ing the bus lock-out relay 86B through 62X or 62Y
and KC-4 contacts. Relay 86B then trips all the
breakers on the bus.

The TRB-2 rectifier in the primary — protection
circuits of Figs. 4 and 5 blocks the flow of red
light supervision current through the 62X coil.

An MG-6 relay performs the 62X function in Fi
4 and 5. Actually an SG will suffice unless a -
tional-comparison blocking system provide
primary protection. With this system two
tacts seal around the RRG and RRP cwta . (Refer
ge-

to drawing 540D542 for the details of thi
ment.)

Typical trip and control rcui\for breaker-
failure back-up protection for t@ker-and—a-half
bus arrangement are show igs. 6 & 7. The trip
circuits for line A andqgus refshown. Similar cir-
cuits would exist fof? bre@ger 3, line B and bus R.
Protection agains r 2, Milure for line A faults
and breaker 1 fai e A or bus L faults is
discussed below. All breaker failure fault com-
binations are equivalent to one of these three com-
binations. For example, protection against a breaker

3 failure fogbus R faults is similar to the protection
against er 1 failure for bus L faults.

Breaker-and-a-Half Arrangement

. 6. Assuming a failure of breaker 2
line A, the breaker-failure timer 62 as-
SO with breaker 2 is energized by 62X or 62Y

ine A. Since the KC-4 current detector 50-2

which is supplied by breaker 2 current does n
drop out, 62 of breaker 2 operates 86LN
breaker 2. One 86LN contact trips break@
Another 86LN contact stops the transmission
blocking signal on line B, allowing the remote pilot
relays to trip the remote line B breaker, if they de-
tect the fault. Thus, the fault on line A iS now
cleared. Another 86LN contact bloc igh-speed re-
closing of breaker 3. Note that associa-
ted with the middle breaker,
that has failed. The timer c
outside breakers, which is_ the
for ring bus protection, to b

bed later.

An essential functj election of the faulty

KC-4. Relays 62X and

job.

* fails for a fault on line A, bus L is

is accomplished by the bus L breaker-
which is energized by the line A relay;
50-1 selects the faulty breaker. Note that
h A part of the bus L timer circuit in Fig. 6
i same as that used with the single bus/single
breaker arrangement in Figs. 4 and 5.

If breaker 1 fails for a fault on bus L it is de-
sirable to trip breaker 2 and stop the transmission
of blocking carrier on line A. This is accomplished
by the 86Z device which is energized through 62ZL,
50-1 and 62I. contacts and a six ohm resistor, as
shown in Fig. 5. One 86Z contact trips breaker 2.
Other 86Z contacts stop blocking carrier on line A
and block reclosing of breaker 2. The six ohm re-
sistor and the 86Z coil are both low impedance
compared to the 62L circuit resistance. Therefore,
the 86Z coil will not affect the 62L timing, and the
62L timing circuit current will not be enough to pick-
up the 86Z device. The six ohm circuit maintains
approximately half-voltage on the 62L device after
the timing is completed. The purpose of this seem-
ingly involved circuitry is to permit a single current
detector, device 50-1, to supervise 62L timing,
86BL tripping and 8627 tripping.

*
In Fig. 7, a separate timer is associated with

each breaker and the need for multiple control paths
is eliminated. 62ZL initiates breaker failure opera-
tion directly along with 62X and 62Y.

Note that, for bus faults with a failed breaker,
the bus lockout aux. 86BL is re-tripped by the 86Z
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l.L. 41-77

contact; this is unnecessary but not detremental and
permits simplest circuitry. Similarly, a line A fault
with breaker 1 failure will initiate redundant tripping
of breaker 2 and transfer-tripping of line A.

Ring Bus Arrangement

The circuits for the ring bus are shown in Fig. 8
with trip and control circuits outlined for breaker 2,
together with line-B primary and back-up protection
circuits. As with the breaker-and-a-half Scheme, the
primary protection uses tripping rectifiers, and the
backup uses an auxiliary relay to trip two breakers.
As before, the 62X and 62Y relays are operated by
the primary and back-up relays, respectively.

Assume a failure of breaker 2 for a fault on line
B.Line-B relay 62X or 62Y is operated and energizes
breaker-2 timer. Since current detector 50 for breaker
2 remains energized by the breaker-2 current. 62
operates to energize relay 86BF-Relay 86BF trips
breakers 1 and 3, blocks reclosing on breakers 1, 2,
and 3, and stops carrier on lines A and B. The trip-
ping of breaker 3 and the stopping of carrier of line
B is unnecessary, since it is assumed that the pro-
tective relays have already accomplished thes
results. Although unnecessary, these functiqa
no harm and simplify the circuitry by permitj the
86BF relay to trip breakers and stop carrié€
trically, without regard to whether the t
line A or line B.

The purpose of stopping carrier i is to
remove carrier blocking to permi® carrier

e
relay tripping. Otherwise, line‘ C i s to feed
the fault through breaker 2 u back-up relay

Additional Contacts

Figs. 4 through
relay may be conne
tacts. In each

provide additional con-
AR will operate when both
e 62X, Y, or Z contacts
coil (80 ma @125 Vdc) will

Fig. 9 illustrates how Figs. 4 through 8 may be
modified so that the AR relay will be operated by

the KC-4 overcurrent unit contacts directly

is done, it is essential that the KC-4 r t
well above load current; otherwise, theflover8urrent
unit contacts may be damaged by repeate ng of

the AR relay coil current.

TICS ¢

ts are available

CHARACTE

Taps

0.5 - 2 Amps. 0,5 1.0 1.25 1.5 2
1-4 1. 2.0 25 3.0 4.0
2-8 3 4 5 6 8

The ti a is the minimum current required

the phase overcurrent units is shown in

Trip Circuit

The main contacts will safely close 30 amperes
at 250 volts d-c and the seal-in contacts of the indi-
cating contactor switch will safely carry this current
long enough to trip a circuit breaker.

The indicating contactor switch has two taps
that provide a pickup setting of 0.2 or 2 amperes. To
change taps requires connecting of lead located in
front ofthe tap block to the desired setting by means
of a screw connection.

Trip Circuit Constants

Indicating Contactor Switch —
0.2 amp. tap 6.5 ohms d-c resistance
2.0 amp. tap 0.15 ohms d-c resistance

SETTINGS

Phase & Ground Overcurrent Unit

The pickup current setting is made by means of
the connector screw located on the tap plate. By
placing the connector screw in the desired tap, the
relay will just close its contacts at the tap value
current.

CAUTION Since the tap block connector screw carries
operating cwrent, be sure that the-screw is turned
tight.



TYPE KC-4 RELAY

*

ENERGY REQUIREMENTS

PHASE & GROUND OVERCURRENT UNIT — 60 CYCLES O
ARma%egrg Tap Ta\xl)AVZiue P.F. Angle 5V;\m;ts P.F. Angle
.5 .37 39 24 46
.15 .38 36 13 37 L 4
.5-2 1 .39 35 8.5 34
1.25 .41 34 6.0 2
1.5 .43 32 4.6
2 .45 30 2.9
.41 36 9.0
1.5 44 32 5.0
1-4 2 .47 30 3.0
2.5 .50 28 2.1
3 .53 26
4 .59 24
2 1.1 49
3 1.2 43
2-8 4 1.3 38 )
5 1.4 3 .4 35
6 1.5 .1 33
8 1.8 T 29
4 1.5 .4 51
6 1.7 .2 45
8 1.8 T 40
4-16 9 1.9 .6 38
12 2 .37 34
16 .24 31
Current Ratings
RATING OF THE OV NT UNITS (PHASE & GROUND)
RANGE UOUS RATING ONE SECOND RATING
(Amperes) (Amperes)
5-2 5 100
1-4 8 140
2-8 8 140
4-1 10 200
In order to avoid opening t IT, ransformer dirt, moisture, excessive vibration, and heat. Mount

, connect the
osition before
rdn the original tap

circuits when changing taps undgr lo
spare tap screw in the desi
removing the other tap sc

position.

Indicating Contact S.)

Connect the lea in front of the tap block
to the desired setting means of the connecting
screw. When the relay energizes a 125-or 250-volt
d-c type WL relay sgitch or equivalent, use the 0.2
ampere tap;§or 48-volt d-c applications set in 2 tap
and use S$#304C209G01.

INSTALLATION

T relays should be mounted on switchboard
pan their equivalent in a location free from

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 projec-
tion mounting. Either a mounting stud or the mounting
screws may be utilized for grounding the relay. The
electrical connections may be made directly to the
terminals by means of screws for steel panel mount-
ing or 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 studandthen turningthe proper nut with a wrench.

For detailed information, refer to I.L.. 41-076.
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Fig. 7 Simplified External Schematic of the KC-4 Relay for Breaker Failure Protection of a Breaker-and-a-Half Bus — One
Timer Per Breaker
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ified External Schematic of the KC-4 Relay for Breaker Failure Protection of a Ring Bus
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I.L. 41-7

DC POS.

3y
>

AR CONTACT REPLACES
I11/13/10 CONTACTSIN
BREAKER FAILURE BUS
CLEARING CIRCUIT.

WHEN 13/13/To
ARE SET WELL
ABOVE LOAD
CURRENT.

DC NEG. ’l’

TYPICAL BREAKER FAILURE SCHEME SHOWING
KC~4 RELAY DIRECTLY OPERATING AR AUXILLARY

3490A09

¥ Fig. 9 Direct Operation of AR Relay by KC-4 Overcurrent
Contacts

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correc -
tionof this relay have been made at the fact n
receipt of the relay, no customer adjust tsyQ@ther
than those covered under “SETTINGS,N
required. @

The following check is re@om dedy to insure

that the relay is in proper worki %.
Phase & Group Overc%
1. Contact Gap—-T p een the station-

ary and moving contactshwith®the relay in the de-
energized position approximately .020.”’

j ent — The pick-up of the
it gan checked by inserting the tap

redgiap hole and applying rated tap
ontact should close within +5%

Acceptance Check

2. Minim
overcurrent
screw in
value current®
of tap value curr

Indicating Contactor Switch (ICS)

4

ose the phase or ground relay contacts and

p ficient d-c current through the trip circuit to

the contacts of the ICS. This value of current

ho not be greater than the particular ICS tap set-

being used. The indicator target should drop
freely.

60

ol | 1

PROPOUT, TO 95 QF PICKUP
8 a0 |
z L—
(o]
S ]
w | pickup
3 N 80% OF PICKUP
2 30
>3
z [ S OUT TO O % OF PICKUP
- A
£ 20 N
ey ~d |
[ ——
\-\N
10 (

6 8 ‘0 R 14 16 18 20
LTIPLES OF TAP VALUE CURRENT

629A576

h 0. “Maximum Pick-Up and Drop-Out Time Curves for
the Phase and Ground Overcurrent Units

The contact gap should be approximately .047"’
etween the bridging moving contact and the adjust-

able stationary contacts. The bridging moving contact

should touch both stationary contacts simultaneously.

Routine Maintenance

All relays should be inspected periodically and
the operation should be checked at least once every
year or at such othertime intervals as may be dictated
by experience to be suitable to the particular appli-
cation.

All contacts should be periodically cleaned. A
contact burnisher S¥182A836HO01 is recommended for
this purpose. The use of abrasive material for clean-
ing contacts is not recommended, because of the dan-
ger of embedding small particles in the face of the
soft silver and thus impairing the contact.

Calibration

Use the following procedure for calibrating the
relay if the relay has been taken apart for repairs or
the adjustments have been disturbed. This procedure
should not be used unless it is apparent that the re-
lay is not in proper working order. (See ‘‘Acceptance
Check”).

n
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INTERNAL SCHEMATIC
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— RED HANDLE
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| CURRENT TEST
JACK

|~ TERMNAL

862A997

* Fig. 11 KC-4 Relay Instantaneous-Overcurrent Contacts to
Separate Terminals in FT-41 Case.

Phase & Ground Overcurrent Unit

The moving contact assembly has been factory
adjusted for low contact bounce performance and
should not be changed.

Theset screw inthe stationary contact has been
shop adjusted for optimum follow andthis adjustme
should not be disturbed.

1. The upper pin bearing should be screw
down until there is approximately 1/64’’ clea
between it and the top of shaft bearing. The @p
pinbearing should then be securely locked i Si
withthe lock nut. The lower bearing positio'@ed
and cannot be adjusted.

2. The contact gap adjustment the'@vercur-
rent unit is made with the moving ¢ c the reset
position, e.e., against the right &he bridge.
Advance the stationary contactl untifh the contacts
just close. Then back off the st
of one turn for a gap of ap
clamp holding the sta a
not be loosened forghe a tment since the clamp
olding the stationary

ing the tension of the spiral spring attached to the
moving element assegnbly. The spring is adjusted by

nthe periphery of the spring adjuster
. The spring adjuster is located on the
of "the bridge and is held in place by a
clamp that does not have to be loosened
making the necessary adjustments.

p of the overcurrent unit with the tap screw
ther tap should be within +5% of tap value.

If adjustment of pick-up current in between tap
settings is desired, insert the tap screw in the next
lowest tap setting and adjust the spring as described.
It should be noted that this adjustment results in a
slightly different time characteristic curve and burden.

Indicating Contactor Switch (ICS.)

Close the mainrelay contacts and pass sufficient
d-c current through the trip circuit to close the con-
tacts of the ICS. This value of current should be not
greater than the particular ICS tap setting being used.
The operation indicator target should drop freely.

The contact gap should be approximately .047"’
between the bridging moving contact and the adjust-
able stationary contacts. The bridging moving contact
should touch both stationary contacts simultaneously.

RENEWAL PARTS

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

Westinghouse 1.L. 41-766.
OPERATION e MAINTENA

INSTRUCTIO

TYPES SC, SC-1, SV AND SV-1 RELAYS
.

CAUTION Before putting protective relays into
service, remove all blocking which may have been
inserted for the purpose of securing the parts during
shipment, make sure that all moving parts operate
freely, inspect the contacts to see that they are clean
and close properly, and operate the relay to check
the settings and electrical connections.

APPLICATION

The types SC and SC-1 current relays and the
types SV and SV-1 voltage relays are applicable where
an instantaneous plunger relay of high accuracy is
required. These relaysare suitablefor protective ser-
vice, and for auxiliary service where some of their
special features aredesired. They are adjustable ov
a wide range of voltage or current, are providegdmyi
mechanical operation indicators, and have a
ted scale which indicates the pick-up set
contacts can readily be changed from
‘‘break’’. The volt-ampere burden is low.

The type SC and SV relays have

suitable for fault detector relaﬁ SC-1 and
SV-1relays have a lower ratio Nut to pick-up.
Thislowerratio may be desi some applications,
and it makes possible a p 11 characteristic

which permits the operati f ching device. The
latch is combined with th@mechianical operation indi-

cator, and prevents f 1ion of the moving con-
tacts after the rglay oferated.

RUCTION

mounted on the moulded base, supports the coil and
serves as th%externalmagnetic path for the coil. The

e frame, to which it is fastened by a nut. A
readed on the outside at its lower end is assem-
ed in the core, and the threaded end extends below
core. A Fluorosint® bushing, which is the lower
The Polymer Corp.
SUPERSEDES I.L. 41-766.1F

*Denotes change from superseded issue.

*

bearing for the plungis assembled in the

lower end of this thréad a Ube. It is held in place
bytwo split spring vesfone above and one below
the bearing. Th litf®leeves must be compressed
to insert themj e and they will remain at any

position in ich"Qhey are placed. The bearing for
the uppe the plunger shaft is a Fluorosint®
bushingfw is pressed in the upper end of the
co hi ring is visible when the plunger is in
the ized position. The plunger itself does not

e walls of the tube in which it moves.

lux shunt which surroundsthe core is screwed
tube, and its lower end projects below the re-

lay frame. The position of this shunt determines the

ick-up setting of the relay. The lower end of the
shuntis beveled and knurled, sothat it can be grasped
by the fingers and turned to change the setting. A
calibrated scale plate is mounted adjacent to the
shunt. A groove just above the knurl in the lower end
of the shunt serves as an index mark, and the relay
pick-up setting is indicated by the calibration scale
marking which is adjacent to the groove.

The construction of the plunger, core and flux
shunt (which differ in details in the various types of
these relays) causes the plunger to float in its ener-
gized position, without being held against a stop,
even when energized much above the pick-up value.
Consequently, there is negligible noise and the con-
tacts are free from chatter, even on heavy overloads
and in 25 cycle applications.

The core, shunt and plunger construction also
provides the high ratio of drop-out to pickup in the
SC and SV relays. This ratio is above 90% for any
pick-up setting. In the latchtype relaysit is necessary
for the plunger to rise with sufficient force to oper-
ate the latch positively and to deflect the stationary
contacts sufficiently to prevent their opening, when
the relay is de-energized, due to play in the latch.
It is necessary to have a lower ratio of drop-out to
pick-up in, order to obtain this characteristic, and
this lower ratio may be desirable in some applica-
tions where the latch is not required. The plunger

EFFECTIVE FEBRUARY 1973



TYPES SC, SC-1, SV AND SV-1 RELAYS
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Fig. 1. Internal Wiring of the Relays In The Small Glass
Case.

floats in its operated position just as in the SC and
SV relays. The drop-out ratio varies somewhat for
different shunt positions, but is constant for any one
setting.

The shuntis held in any desired position by pre
sure from a curved arm made of sheet spring ste

which is fastened to the bottom of the coil fra t
the rear of the shunt. This spring arm is shaped ti

extend around the shunt to the front of the relay]
in its normal position it exerts sufficient pr

against the shuntto prevent any creeping offthe
or undesired change of setting. The ffont offthe
spring arm has a bent-overtabonwhich ressure

may be applied to move the arm gu contdct with
the shunt while the position of at is being

changed. Q

The stationary contacts led on slotted
brackets. These are held i@on on the base by
filister-head screws eaded into the ter-
minal inserts. Loc assembled inside the
moulded terminal etween the inserts and
the base, as a sa against loosening of the
screws. Byrotating the Bracket on its mounting screw
andmovingit alongits slot, the contact assembly can
be made either norm@lly open or normally closed.The
moving cont@cts are mounted on a Micarta insulation
ecured tothe threaded endofthe plun-
a nut. The front edge of this insulation
plate §perat€s the indicator. The rear portion of the
otted and a post screwed to the frame passes
this slot to prevent the plate from rotating.

ematic of the Single Unit Type SC or
ay in The Type FT21 Case.

Fig. 2. Inter

Th vilgacontacts are double-faced so that they

cangbe e’’ or ‘““break’’ and are connected to the

ba terminals by flexible leads. All contacts are

er. The contacts will carry 5 amperes con-

ti ly, and will interrupt 5 amperes at 115 volts
y or 1 ampere at 125 volts D-C.

The mechanical operation indicators used on
these relays are shockproof, and can be used to in-
dicate onthe up stroke or down stroke of the plunger.
The indicator is reset by pulling out the knurled stud
which projects through the cover nut. The indicator
should be reset after each relay operation because
otherwise there may be a one or two percent decrease
in the operating value of the relay. The operation in-
dicator is assembled at the factory to indicate on the
up stroke of the plunger, but by removing the two
mounting screws which fasten the indicator to the
main frame, turning the indicator bracket around and
at the same time swinging the indicator flag 180°
about its shaft, the indicator can be set to indicate
on the down stroke of the plunger. The rivet weight
must be removed fromthe indicator flag and the latch
screen turned around to complete the assembly.

In certain applications, an extremely wide range
of current adjustment is desirable, and certain styles
of SCand SC-1relays have been provided with tapped
coilstomeetthisrequirement.Thecoiltapsare brought
out to a tap block mounted on the lower end of the re-
lay frame or on the relay sub-base, depending on the
type of case used. The connector plate on the tap
block is marked with the minimum pick-up value of
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Fig. 3. Internal Schematic of theDouble Unit Type SC or
SC-1 Relay in the Type FT 21 Case.

each tap, and the shunt is adjusted in the usual mags
ner to obtain any pick-up setting between taps.

scale plate is not calibrated for the relays

ped coils, as there is not sufficient space kin

a scalefor eachtap. However, the scale sup-
i

plied in order that a customer may mark i

in-
dividual relay setting or settings if degimed.
INSTALLATI m

The relays should be Moun o switchboard
panels ortheir equivalent in Nm free from dirt,
moisture, excessive vi ’%@ heat. Mount the
relay vertically by mean th ur mounting holes
on the flange for semi- h ting or by means ef
the rear mounting stud s for projection mount-
ing. Either a mou or the mounting screws
may be utilizgd f ding the relay. The electri-
cal connectj a adedirectly to the terminals
r steel panel mounting or to the

mounting. inal studs may be easily removed
or inserted by¥Wocking two nuts on the stud and then
turning the proper nut with a wrench.

L 4

For detailed FT case information refer to I.L.
-O)6.

DJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct opera-
tion of this relay have been made at the factory and

4. Internal Schematic of the Single Unit Type SV or
SV-1 Relay in the Type FT21 Case.

should not be disturbed after receipt by the customer.
If the adjustments have been changed, the relay taken
apart for repairs, or if it is desired to check the ad-
justments at regular maintenance periods, the in-
structions below should be followed.

All contacts should be cleaned periodically. A
contact burnisher S#182A836H01 is recommended for
this purpose. The use of abrasive material for clean-
ing contacts is notrecommended, because of the dan-
ger of embedding small particles in the face of the
soft silver and thus impairing the contact.

Several factors may affect the drop-out ratio of
therelay. Whatever affects the ratio does so because
either the drop-out or pick-up or both are affected.
Obviously, incorrect assembly orinterchange of parts,
such as the use of the SC plunger with the SV core
tube, will alter the electrical characteristics.However,
the factor most likely to be encountered in service is
friction. This may be due to dirt or foreign material
between the plunger shaft and its bearings, to ex-
cessive pressure of the indicator screen on the indi-
cator, or to leads so mis-shaped that they tend to
rotate or tilt the moving contact insulation plate
with appreciable force.

In orderto remove the plunger and shaft assembly,
it is necessary to remove the setscrew and nut at the
top of the shaft. The spool-shaped bushing assembled
on the upper end of the plungershaft has a portion of
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Fig. 5. Internal Scheniatic of the Double Unit Type SV or Fig. Interf® Schematic of the Three Unit Type SC or
SV-1 Relay in the Type FT32 Case. :1 Relay in the Type FT32 Case.
its center section machined off so that the shaft is d ervals of approximately two years. When re-
exposed at this point and can be prevented from turn- lacing the lower bearing and the split sleeves, the
ing bygripping shaft and bushing with a pair of lon shorter sleeve (assembled below the bearing) should
nose pliers while removing the set screw and nut. pushed in until it is flush with the end of the
Then by pressing down with the fingers on the up threaded tube.

end of the shaft, the lower split sleeve which retal
the lower bearing will be forced out of the t
tube, the bearing will drop out freely, apg th@&upp

The mounting holes in the operation indicator
screen are slotted sothatits position can be adjusted.
split sleeve will be forced out far enoug For relaysin whichthe movingcontactsare not latch-
grasping it for removal. The shaft an lun ed in the operated position, the screen should be so

sembly then can be removed. x located that the indicator positively enters the

screen opening when the contacts barely touch. For

The shaft and plunger assembl@ e hand- latch-type relays, the screen should be so located
led carefully to avoid bending the §paft Br damaging that good contact is still obtained when the relay is
the bearing surfaces. The shaf ever be grip- de-energized. The pressure of the screen against the
ped on its upper bearinggsur , Below the spool- indicator may be adjusted by bending the screen be-
shaped bushing, whenl gx ut and setscrew, tween its lower end and the large elongated hole.
as this would almosigCertgin amage the bearing This pressure should be such that the indicator will
surface. The shaft g sirfaces should not be be held at any further position to which it is moved
cleaned or polished wi abrasive material, as after entering the screen opening. However, the mini-
the abrasive particles might become imbedded in the mum amount of pressure necessary to obtain this ad-
shaft and cause difficulty later. The plunger shaft justment should not be exceeded appreciably, since
and bearings pay be ®leaned by wiping them care- the pick-up value, and consequently the ratio, will
fully with a clé@n, lint-less cloth. This may be mois- be affected. The purpose of this pressure is to elim-
tened with or some other cleaning solvent if inate indicator rattle which might otherwise occur
necessa no lubricant on the plunger shaft or under certain energized conditions.
beari hen re-assembling the relay, since this

i lly become gummy and prevent proper The moving contactleads passthrough insulation

It is recommended that the shaft be clean- sleeves assembledonthe shanks of theterminal clips
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CHARACTERISTICS OF TYPES SC AND SC-1 RELAYS O
Range of Watts V.A. at

Adjustment Max. Amps. 5 Amps. 5 Amps. Dropout t
Type Frequency Amps. Continuous 60 Cycles €0 Cycles Ratio-AC Ratio-DC
SC DC, 25 to 60 hz. .5-2 1.5 99 225 90-98% 65-80%
SC DC, 25 to 60 hz. 1-4 3 28 65 90-98% ’65—80%
SC DC, 25 to 60 hz. 2-8 6 6.9 19 9 % 65-80%
SC DC, 25 to 60 hz. 4-16 12 1.5 5 - 65-80%
SC DC, 25 to 60 hz. 10-40 25 .24 1 % 65-80%
SC DC, 25 to 60 hz. 20-80 40 .07 .16 - 989 65-80%
SC DC, 25 to 60 hz. 40-160 40 .03 .05 8% 65-80%
SC DC, 25 to 60 hz. 4-100* 10-15-20 1.7-0.6-0.18 5-1-0. -98% 65-80%
SC-1 DC, 25 to 60 hz. .5-2 1.5 100 21 5-60% 25-40%
SC-1 DC, 25 to 60 hz. 1-4 3 24 6 5-60% 25-40%
SC-1 DC, 25 to 60 hz. 2-8 6 6 6 35-60% 25-40%
SC-1 DC, 25 to 60 hz. 4-16 12 1.5 35-60% 25-40%
SC-1 DC, 25 to 60 hz. 10-40 25 .25 35-60% 25-40%
SC-1 DC, 25 to 60 hz. 20-80 40 .07 35-60% 25-40%
SC-1 DC, 25 to 60 hz. 40-160 40 .03 35-60% 25-40%
SC-1 DC, 25 to 60 hz. 4-100* 10-15-20 1.7-0.6-0.1 35-60% 25-40%

* Coil has taps on which minimum pickups are 10 and 30 a

CHARACTERISTICS OF SV

Range of tts at

Frequency Adjustment Max. Volts 5 V. AC V.A. at Dropout
Type (Cycles) Volts Continuou V. for DC) 115 V. Ratio
A% 60 7-16 16 - - 90-98%
SV 60 70-160 1 3.4 7.3 90-98%
sV 60 140-320 320 - - 90-98%
SAY 60 280-640 640 - - 90-98%
SV 50 70-160 80 2.8 6.1 90-98%
SV 25 70-160 00 1.5 2.5 90-98%
SV DC 50-150 150 4.8 - 65-80%
SV DC 100-300 00 - - 65-80%
Sv=1 60 7-16 16 - - 40-80%
Sv-1 60 70-160 160 4.1 8.5 40-80%
SV-1 60 140-320 320 - - 40-80%
SvV-1 60 280-6, 640 - - 40-80%
SV-1 50 70-460 180 3.5 7.1 40-80%
SV-1 25 470-860 200 1.4 3.2 40-80%
SV-1 DC ) 150 4.8 - 25-40%
SV-1 DC 300 - - 25-40%

NOTES:--Standard curren ys¥are calibrated on 60 cycles. This calibration is approximately correct

for 25 cycle and DC apflicatioffs, but there will be discrepancies of 10% to 15% at some points of scalc.
Values of watts an@vold~amperes in the tables are average for various plunger and shunt position.

For the SCr lt-amperes for pickup at minimum setting are approximately 3.4 and 1.4 for 60
and 25 cycle%a inimum setting are approximately 1.0, .65 and .57 for 60 cycles, 25 cycles and
ely. 1

1ply values by 16 for approximate burdens at maximum setting.
-1 tglay, volt-amperes for pickup at minimum setting are approximately 3.5 and 1.3 for 60
s at minimum settings are 1.3, .7 and .57 for 60 cycles, 25 cycles and d-c respectively
y 16 for approximate burdens at maximum setting.
*The V.A. burdens ofthe SCand SC-1 relays at 3, 10 and 20 times minimum pickup current are approx-
imately 314240 and 770 V.A. respectively.
ropout ratio varies somewhat with pickup adjustment but will be approximately constant for any
ickup setting. Limits in tables include variables such as friction and other individual relay varia-

Maximum continuous volts given for the SV and SV-1 relays for A-C are for the relay set for minimum
ickup. With the relay set for maximum pickup the continuous voltage can be increased 10 to 20%.
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Fig. 7. Internal Schematic of the Three Unit Type SV or
SV-1 Relay in the Type FT32 Case.

which are attached to the base terminals. Thes
sleeves are notched at their upper ends, and the
ches aretoward the centerof the relay. The leadsfar,
bent at approximately a right angle where th a
out through the notches, whichaids in pre‘ent g th
from coming into contact with the station t
brackets. Figure 11 shows properly coile &sem-

bled moving contact leads.

Although the moving contact 1 s age very flexi-
ble, if the leads have been pulled of gheir original
shape by handling they may e 1cient side pres-
sure on the shaft beari or stihg force against
the guide post to caus N riction and wear.
If this condition co uegfor @long period of time,
the resulting wear ec e relay calibration or
or the dropout ratio no y. In extreme cases the
wear may progressto a degree whichmay occasionally

cause failure of the plungerto drop down when the re-
lay is de-eneggized.

they m ecked readily by removing the guide
post e nut at the top of the shaft. The plunger
shoul 1d in the raised position, either by ener-

relay or by pressing lightly against the
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ollar under the insulation plate after raising the
plunger manually. With the plunger raised, the insul-
ationplate sheuld be oscillated slightly in a horizon-
tal plane by twisting it horizontally and releasing it.
If in several trials the plate comes to rest with the
center line of the contacts approximately parallel to
the baseand with its mountinghole fairly well center-
ed with the end of the shaft, if the plate does not tip
appreciably, and ifthe leads have a safe clearance to
the stationary contact brackets, theleads are properly
shaped.

If this check shows that re-shaping is nezessary,
it may be possible to obtain sufficient correction by
bending theleads sharply where they emerge from the
insulation sleeves. One or two pairs of tweezers ate
tools for re-shaping the leads. If it is necessary to
re-coil the leads, they should be wound around a rod
having a diameter of approximately 5/32’’. The coils
then should be stretched out just enoughto avoid side
pull or twisting force on the plunger assembly.

In allrelays except the SV-1 relay for A-C, if the
stationary contacts are assembled so that they close
when the relay is energized, they should be located
so that they barely touch the moving contacts when
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Fig. 9. Outline & Drilling Plan for Single Unit Relays in
Small Glass Projection Case.

a4 o
: Longs
the latter are 5/32’’ above the de-energized position. C
The moving contacts can be held in this position g
while the adjustment is being made by inserting a .

5/32"" spacer between the shaft collar and the top
the core. This dimension should be 3/16’’ on

is moved upward against its stop, there
slight deflection of the stationary contact
but this should not exceed 1/32’’. Whe
contacts are reversed so that they aré€
the relay is de-energized, they shgdul

Fig. 10. View of Type SC Relay Showing Correct Shaping
of Moving Contact Leads.

cated so
> means of altering the ratio of dropout to pickup.

that they just touch the movén tagls when the
latter are 1/32’’ above the de- x?fe position. On
some relays it may be fo% witen the contacts RENEWAL PARTS
r
t

are used in this position y may operate at

values a few percent b cale markings. The Repair workcan bedone most satisfactorily at the
adjustments specified f@tationary contacts are factory. However, interchangeable parts can be fur-
important. Failure to emmay cause improper nished to the customers who are equipped for doing
relay operatiop, e rectly or after a period of repair work. When ordering parts, always give the com-
service. Conta iti should not be used as a plete nameplate data.
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INSTALLATION

WESTINGHOUSE I.L. 41-77
OPERATION ¢ MAINTEN

INSTRUCTI O
S

TYPE KC-4 OVERCURRENT RELAY .

CAUTION: Before putting relays into service,
remove all biocking which may have been inserted
for the purpose of securing the parts during ship-
ment, make sure that all moving parts operate
freely, inspect the contacts to see that they are
clean and close properly, and operate the relay to
check the settings and electrical connections.

APPLICATION

The type KC-4 is a non-directional current or
fault detector which operates for all phase and
ground faults to supervise the tripping of other
relays. It is particularly suited for breaker-failure
relaying schemes, in which it indicates the prese
or lack of current flow in the protected
breaker. The relay can be applied where g
units are to be operated indefinitely i
up position, set well below full load. Alteffgtive

where the relay is to be used as a f tor
(pickup above full load) the 98% or b opout
ratio of the phase and ground finit advan-

tageous. ¢

Specific breaker fai&&mes using ' the
KC-4 relay, with detail X ations, are given
in the OPERATION sgctio

o\®ucnon

4 ¥elay consists of two phase

rrent units, (I and IC), one
ous unit (Ig), and an indicating
principal component
location are shown In

ground instap
contactor switch (ICS). The

parts of theprelay and their
Fig 1.

PHASE AND GRO@ETANTANEOUS

OVERCURRENT
(s Ic, 10)
Each in €0us overcurrent unit consists
of an indu cylinder unit, capacitor, varistor,

and a tr r. The components are connected
suchy that ntact closing torque is produced

whe rent exceeds a specified value.

TION CYLINDER UNIT

our basic components: a diecast aluminum frame,
n electromagnet, a moving element assembly,
and a molded bridge.

\xﬂechanically, the cylinder unit is composed of
fi

The frame serves as the mounting structure
for the magnetic core. The magnetic core which
houses the lower pin bearing is secured to the
frame by a locking nut. The bearing can be re-
placed, if necessary, without having to remove
the magnetic core from the frame.

The electromagnet has two pairs qf coils. The
coils of each pair are mounted diametrlcally oppo-
site one another, and a capacitor is .connected in
series with one pair of coils. In addlltlon, there are
two locating pins. The locating pins are useg‘tg
accurately position the lower pin bearing, W :c‘s
is threaded into the bridge. The electromagnet 1
secured to the frame by four mounting SCrews.

The moving element assembly consists ((i)fai
spiral spring, contact carrying memberidag o
aluminum cylinder assembled to a molde

eration, or maintenance, and all

. . . n X
ing installation, op nstructions. 1f further

ion or maintenance of
contacted.

. . | r .
All possible contingenc:esh _Whlch_ Tnaala(risengrpu’l’o" to be covered by these i
i iations of this equipme L ; installation, operat
dela:ls a'{d V?q’devired by purchaser regarding i.us parltcul;z:):'n N ative should be
l}:thr'"q“O" ¥ the local Westinghouse Electric Corporat! P
is equipment,

ER 1980
-776.1J, dated December 1977 EFFECTIVE SEPTEMB

. —wamsurdmnre l@agUE.

cUIPERSEDES L.L. 41



TYPE KC-4 RELAY
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Line

with One Timer per Breaker.,

set to accommodate the slowest caler.
arate timers provide faster bac \
for fast breakers.

(3) With separate timers, lhe‘bxbe recon-

p-
ing

figured without rewiring tfie bfaker failure

circuits.
d@ easy to obtain

ers.With a single timer,
b ing diodes must be
tes the timer savings.

(4) If BFI seal-in js
with separate
auxiliary rela
added whose ¢

BREAKER-AND-A-HALF ARRANGEMENT

_Figure 4 show b?eaker-failure protection cir-
cuts for g b ker-and-a-half pus arrangement,
with one { I each breaker.

ic functi_om'ng of the scheme of figure 4
as for ‘the single bus-single breaker

4 *OPTIONAL FOR COOQTAOLIWI.TI?U%ATIQN OF KC~4 OVERCURRENT
LY o
Fig. 3. External Connections for the KC-4 Relay — Bre e Protection of a Single Bus/Single Breaker Arrangement

TRANSFER
TP

OREAKER FAILURE
TIMER CXT

E —* smimany
TRIP CXT

BACKUP

TRIP X1

1427C95
SuB. 11

circuit as an example for a breaker adjacent to a
bus. Breaker-failure timing is initiated not only
for faults on line A, but on bus L ag well. Auxiliary
relay 62Z-L in the Bus-L clearing circuit provides
schemes for breakers |, 4,
and others on bys [ whenever a bus fay|t occurs
and bus differentja] relay 87B-L operates.

For a bus fault onL

the timer 62 wil] energize lockout $witch 86BF
directly which will in turn i

Now consider
of breaker |.
timer 62 will
TRB-2 a5 Jjust
and remote-bre

a fault on line A and a failure
BFI is provided by 62X and Y. The
energize 86Z and 86B-L through
described. In this case, breaker 2
aker tripping were already accom-
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terminal via the transfer4rip \signal,
L

y_ N
Fig. 4. External Connections for the KC-4 Relay q gker

provided. Also, 86B-L now

the failed breaker 1.

Now, refer to the
circuit. BFI is provid
lines A and B, si
tripping of
timer 62

lines A and

by

re-
ng for
remote
are now
to isolate

N

failure detection
X and Y contacts for

ult on either initiates
. Jf breaker 2 fails and the
s, lockout switch 86BF is
f 86BF trip breakers | and 3,
all 3 breakers, and transfer-trip
ome of these actions are redund-

ant-for example, a line A fault does not require
re-tripping, of breaker 1. But none of these re-
dugdant actions are detrimental. Remember that
er-tripping of the remote end of the faulted
15n’t really redundant since it performs the
important additional function of blocking re-
losing at the remote terminal.

The TX relay is shown providing optional seal-

Failure Protection of a Breaker-and-a-Half Bus Arrangement — One Timer

in of BFI contacts as described for the single-bus
single-breaker case above.

As mentioned before, on breaker failure
protection, a separate timer for each breaker has
an advantage over a common timer per bus, and
also most of the breaker-and-a-half bus arrange-
ments are applied to the rather high voltage
system. Therefore, it is recommended that a
separate timer be applied for each breaker for
the breaker-and-a-half bus arrangement.

RING BUS ARRANGEMENT

Figure 5 shows the line and breaker-failure
protection circuits for a ring bus. The symmetry
of the bus permits a simple circuit for the latter
function. Using breaker 2 as an example, BFI is
provided by 62X and 62Y contacts from lines A
and B, since a fault on either line initiates breaker
2 tripping. If the time delay expires, the lockout
switch 86BF trips adjacent breakers 1 and 3;
blocks reclosing of breakers 1, 2, and 3; and
transfer-trips both line A and line B. As in the
breaker-and-a-half scheme, redundant actions are
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allowed since they cause no difficulties and result
in the simplest scheme. Recall that the transfer-
tripping of the faulted line isn’t really redundant
since it provides the critical reclose-blocking
function at the far terminal, as in the previous
cases.

SETTING THE KC-4 FOR BREAKER
FAILURE PROTECTION

In all of these schemes, the KC-4 phase-unit
pickup should be set above maximum load but
below minimum fault current levels. The residual
current unit should be set below the minimum
ground fault current. If the largest load exceeds
the minimum fault current, the KC-4 must be set
below the minimum fault, and the user must ac-
cept a slight reduction in security. At times of
heavy load, the KC-4 contacts are closed even
though no fault is present.

In the past, 52a contacts have occasionally
been connected in parallel with the KC-4 to allow
timer starting for light faults below the KC-4 set-

ting. This practice is not recommended, since the
52a is closed whenever the line is in service and th
security benefits of KC-4 supervision are co
pletely lost. Also, breaker-failure protecti

on
incomplete since opening of the 52a contact dft
relay operation doesn’t show that fault curr

actually interrupted—it only shows that ghe tfip
mechanism cycled. A lower KC-4 Ssegti a
better alternative.

Sometimes, a transformer &1 to one
side of the protected breaker c@ent a parti-
cular setting problem. Li faults may
occur inside the transform hich the KC-4
relay won’t pick up. N aker-failure pro-
tection is providedfwh rential or sudden-

pressure relays i trigping. To remedy this,
connect a 52a contac i

ieswith an 86T contact
from the breaker-failure dc positive supply to ter-
minal 9 of the TD-5 timer 62 (86T is a contact of

the lockout §witch associated with the transformer
differenti ). Repeat this connection for each
breake s adjacent to the transformer.

6T contact supervision insures that
is not reduced by the added connection.
[f\g transformer fault results in 86T tripping, the

timer is energized and is stopped only when O
opens. This won’t happen if the breaker is sfuck,
and backup tripping is initiated. The only co

bination of circumstances for which this connec-
tion doesn’t help is a light transformer faultgand

a breaker which opens but dog interrupt.
Many utilities consider this ik@ provide
no further protection aganisN nly alter-
native is to replace 52a witjff ate low-set
current detector, which ca :@ Oize the timer

only when 86T closes. ;
CHAR TICS

Phase & Overcurrent Units are
available in the o@ ing current ranges:

0.5-2% 075 1.0 125 15 2

I, 0 1S 20 25 30 40
203 4 s 6 38
4 6 8 9 12 16

10 15 20 24 30 40
20 30 40 48 60 80

The tap value is the minimum current required
to just close the overcurrent relay contacts. For
pickup settings in between taps refer to the section
under adjustments. The pickup and dropout time
curves for the overcurrent units shown in Fig. 6.

TRIP CIRCUIT

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

The indicating contactor switch has two taps
that provide a pickup setting of 0.2 or 2 amperes.
To change taps requires connecting of lead located
in front of the tap block to the desired setting by
means of a screw connection.

TRIP CIRCUIT CONSTANTS

Indicating Contactor Switch —
0.2 amp. tap 6.5 ohms d-c resistance
2.0 amp. tap 0.15 ohms dc resistance
1.0 amp. tap (when supplied) 0.1 ohm dc
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LL. 41g%76.

SETTINGS
PHASE & GROUND OVERCURRENT UNIT

The pickup current setting is made by means
the connector screw located on the tap plate. By
placing the connector screw in the desired tap, the
relay will just close its contacts at the tap value
current.

CAUTION: Since the tap block connector screw
carries operating currrent, be sure that the screw
is turned tight.

In order to avoid opening the current trans-
former circuits when changing taps under load,
connect the spare tap screw in the desired tap
position before removing the other tap screw
from the original tap position.

INDICATING CONTACTOR SWITCH (ICS)

Connect the lead located in front of the tap

block to the desired setting by means of the co >
necting screw. When the relay energizes a 123- .020.
t

250-volt dc type WL relay switch or eq S

use the 0.2 ampere tap; for 48-volt dc a A 140
set in 2 tap and use WL coil S#304C

INSTALLATION @
The relays should be Qou@n switch-
board panels or their equiy, x a location
free from dirt, moisture ex% ibration and
heat. Mount the relay v% y means of the
rear mounting stud or ] the type FT pro-
jection case or by me@ the four mounting
holes on the flan semi-flush type Ft
case. Either t st@\e mounting screws may
be utilized ’(N ing the relay. External
h provided for use in the
n the outline and drilling plan
to facilitate g a good electrical connection
between the relay case, its mounting screws or
studs, and ,the relay panel. Ground wires and
affiged to the mounting screws or studs as required
fi rly grounded or insulating panels. Other
1 1 connections may be made directly to the
te als by means of screws for steel panel
ounting or to the terminal stud furnished with

the relay for thick panel mounting. The terminal
stud may be easily removed or inserted by locking

9
ns

nut with a wrench.

two nuts on the stud and then turnimGQer

For detail information on the FT case refer to
I.L. 41-076. .

@ENANCE
to insure correct

been made at the
he relay, no customer
adjustments, othe an those covered under
“SETTINGS; be required.

ACCEPT@HECK
Th ing check is recommended to insure
th is in proper working order:

e
Ground Overcurrent Unit

ADJUSTMENTS A

The proper adju
operation of this rgla
factory. Upon regeip

Contact Gap — The gap between the

&h&onary and moving contacts with the relay in

e deenergized position should be approximately

2. Minimum Trip Current — The pick-up of
the overcurrent unit can be checked by inserting
the tap screw in the desired tap hole and applying
rated tap value current. The contact should close
within + 5% of tap value current.

Indicating Contactor Switch (ICS)

Close the phase or ground relay contacts and
pass sufficient d-c current through the trip circuit
to close the contacts of the ICS. This value of
current should not be greater than the particular
ICS tap setting being used. The indicator target
should drop freely.

The contact gap should be approximately
047 between the bridging moving contact and
the adjustable stationary contacts. The bridging
moving contact should touch both stationary con-
tacts simultaneously.

ROUTINE MAINTENANCE

All relays should be inspected periodically and
the operation should be checked at least once
every year or at such other time intervals as may
be dictated by experience to be suitable to the
particular application.
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LINE LINE® BREAKER 2 FAILURE BREAKESMPAILURE LOCKOUT
125vDC BKR. 2 TRIPPING PRIMARY PROTECTION BACK UP PROTECTION TIMER CONTROL CIRCUIT
POS. %
BACK UP l 94 % LINE A
PROT. T 50 80 TRIP  gegF-2
LINE'® BKR.|
TRANSFER
1 TRIP
o
@ ot 868F|86BF1 PRIMARY
FT FnT & cnT PROTECTION BF—Z‘[ TRIP BGBF_ZI LINE 8
ics 1o4 Dics 1oa | B¢®| BKRY Lines. BKR.3
4 A A TRANSFER
TRIP
LINE LINE| LINEB
A 8 TOBKR.3
. TRIP COIL 94T Jics J_—_°
NEPIDN - ol %_J 86BF -2 BLOCK RECLOSING
BKR. |
FROM LINE  TRB-2 TRB-2 TR8-2 T——o
A PROT. RELAYS i TO BKR.3
520 @ TRIP COIL
@TZDE;R' i LINE -[ 0CK 0SING
- BLOCK RECL
8 86BF 2[ BLOCK
- -[ BLOCK RECLOSING
86BF 2.[ Brocy
125VDC
NEG.
LINE D :
TYPE FUNCTION DWG.NO. INO. REQ'D
TRB-2 ZENER TRIPPING UNIT 187A696 |/LINE
KC-4 OVERCURRENT DETECTOR 188A640 |I/BKR.
— POWER CIRCUIT BREAKER —  |I/UINE
T0-5 BREAKER FAILURE TIMER 3515417 [1/BKR.
ARA BKR. FAILINITIATING AUX. 3500A85 [I/LINE
AR A BKR_FAIL INITIATING AUX 3500485 |I/LINE
WL BKR FAIL LOCKOUT AUX. = 17BKR.
ARA TRIPPING AUX. 3500488 |I/LINE
A= HIGH THRESHOLD TYPE (4MS PICKUP)
AA=WITH SUPERVISING LIGHT,USE EITHER 868 CONTACT
R TRB-2 BLOCKING ZENER BUT NOT BOTH.
+ =OPTIONAL FOR SEAL-IN OF 62X AND62Y CONTACTS
(408C554)
Sub 9

AVI3Y ¥-OX 3dAL




I.L. 414f76.1
TYPE KC-4 RELAY

ENERGY REQUIREMENTS - 60 Hz QO

PHASE & GROUND OVERCURRENT UNIT - 60 Hz

1t 0 t1 )i v
AMPERE RANGE | TAP | VAAT TAP VALUE | P.F. ANGLE VA AT 5 AMPS. P.F. ANGLE
5 37 39 @ 46
75 38 36 37
1 39 35 34
5-2 1.25 41 34 32
1.5 43 32 6 31
2 45 30 2.9 28
1 41 36 9.0 36
1.5 44 32 5.0 32
2 47 3.0 29
1-4 2.5 50 2.1 27
3 53 1.5 26
4 59 0.93 24
2 1.1 9 6.5 48
3 1.2 43 3.3 42
4 1.3 38 2.1 37
2-8 5 1.4 35 1.4 35
6 1. 33 1.1 33
8 . 29 0.7 29
4 . 51 2.4 51
6 1 45 12 45
4-16 8 . ()& 40 0.7 40
9 9 38 0.6 38
12 \ 2.2 34 0.37 34
16 & 2.5 30 0.24 31
1 1.7 28 0.43 28
2.4 21 0.27 21
3.1 16 0.20 17
10-40 3.6 1.5 0.15 15
30 4.2 12 0.11 13
40 4.9 11 0.08 12
20 6.6 31 0.40 31
30 9.3 24 0.25 24
20-80® 40 12 20 0.18 20
48 13.5 18 0.14 18
60 15.9 16 0.10 16
80 19.2 15 0.07 15

1 t Voltages taken with Rectox type voltmeter.
@ Degrees current lags voltage.

1"
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Q:)O

KC-4 50Hz BURDEN DATA
tt ) tt g
AMPERE RANGE | TAP | VAATTAPVALUE | P.F. ANGLE VA AT S AMPS. P.F. ANGLE
’_
.5 .35 36 24 34
5 .36 33 13
1 37 32 8.0
5-2 1.25 .39 31 5.5 30
1.5 41 29 4.5 28
2 43 27 2.8 26
1 .35 35 8.8 36
1.5 .38 31 30
2 41 29 .8 28
1-4 2.5 44 27 27
3 47 25 25
4 .53 23 2 23
2 1.04 45
3 1.1 41
4 1.2 36
2-8 5 1.3 33
6 1.4 31
8 1.7 27
4 1.26 2.1 42
6 1.5 0.9 40
4-16 8 1.6 37 .5 37
9 1.7 34 4 34
12 2.0 31 .35 31
16 2.2 28 .20 28
10 1 39 .45 39
15 /'S 36 .40 36
20 ] 34 .35 34
10-40 24 X 31 .30 31
30 0.5 29 27 29
40 &) 27 .25 27
t t Voltages taken with 0. oltmeter.
@ Degrees current la e.
CURRENT TNO & 60 H2)
OF THE OVERCURRENT UNITS (PHASE & GROUND)
Continuous Rating (Amperes) One Second Rating (Amperes) t
5 100
8 140
8 140
10 200
10 200
10 200

1 Thermal capacities for short times other than one second may be calculated on the basis of time being inversely proportional to the
square of the current.
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contact burnisher

I.L. 414876.1
All contacts should be periodically cleaned. A ing the tension of the spiral spring ay##¢h the
S#182A836H01 is recom- moving element assembly. The sprifyg is Bdjusted
mended for this purpose. The use of abrasive by placing a screwdriver of similar tool"ffito one of

material for cleaning contacts is not recommend-
ed, because of the danger of embedding small
particles in the face of the soft silver and thus
impairing the contact.

CALIBRATION

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

Phase & Ground Overcurrent Unit

The moving contact assembly has been factory
adjusted for low contact bounce performance and
should not be changed.

The set screw in the stationary contact h
been shop adjusted for optimum follow is
adjustment should not be disturbed.

1. The upper pin bearing should \wed

down until there is approximately 1/G4" ance
between it and the top of shaft beaging. upper
pin bearing should then be segurely locked in posi-
tion with the lock nut. The lo g position

is fixed and cannot be adjuﬁ
&

2. The contact gap ent for the over-
current unit is made e moving contact in
the reset position, he right side of the

bridge.) Advance
contacts jus ; back off the stationary
contact 2 /3of gneugn for a gap of approximately

since the clamP utilizes a spring-type action in
holding the. stationary contact is position.

The sensitivity adjustment is made by vary-

the notches located on the periphery of the spring
adjuster and rotating it. The spriftg adjuster is

located on the underside gfthe bridge and is held
in place by a spring tgpe pithat does not have
to be loosened priorN the necessary ad-
justments.

n the minimum value tap

thgSpring such that the contacts
gized with the required cur-

will close e
rent. The up¥of the overcurrent unit with the
tap scv% other tap should be within + 5%

Insert the tap
setting and ad

ofatap

stment of pick-up current in between tap

is desired, insert the tap screw in the next

& t tap setting and adjust the spring as des-

ied. It should be noted that this adjustment

results in a slightly different time characteristic
curve and burden.

Indicating Contactor Switch (ICS)

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

The contact gap should be approximately
.047 between the bridging moving contact and
the adjustable stationary contacts. The bridging
moving contact should touch both stationary con-
tacts simultaneously.

RENEWAL PARTS

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

13
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Fig. 6. Maximum Pick-Up and Drop-Out Time Curves for Fig al Schematic of the KC-4 Relay in the FT-41
the Phase and Ground Overcurrent Units Case.
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Fig. 8. Internal Schematic of the KC-4 Relay with Operation Fig. 9. Internal Schematic of the KC-4 Relay with Series

Indicator an‘ Contacts to separate terminals in Make Contacts in FT-41 Case.

FT-41 case.



L. 41¢g76.1

INTERNAL SCKEMATIC
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Fig. 10. Internal Schematic of the KC-4 Relay with one side of

Contacts to Separate Terminals in FT-41 Case.
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837A339

Internal Schematic of the KC-4 Relay with Normally
Closed Contacts in FT-41 Case.
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Fig. 12. Outline and Drilling Plan for the KC-4 Relay in FT-41

Case.
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