Westinghouse 1.L.41-766.1A
INSTALLATION OPERATION MAINTENANCE

INSTRUCTIONS

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

CAUTION

into service,

Before putting protective
all

have been inserted for the purpose of securing

relays
remove blocking which may
the parts during shipment, make sure that all
moving parts operate freely, 1nspect the con-
that they are
the relay to check the

settings and electrical connections.

tacts to see clean and close

properly, and operate

APPLICATION

The types SC and SC-1 current relays and the
types SV and SV-1
ble
high accuracy 1is required.

voltage relays are applica-

where an instantaneous plunger relay of

These relays are

suitable for protective service, and f@r aux-
of their

They are

iliary service where some spegial

features are desired. ad justable

cver a wide range of voltage or current), are
provided with mechanical operation findicators,
and have a calibrated scale whieh/indicates
the Both

readily be changed from "mdke" %o '"break". The

pick-up setting. contacts can

volt-ampere burden is low.

The type SC and SV relays have a high ratilo

of drop-out to pickAp (96"to 98%) and are
particularly suitavle for fault detector
relays. The type £8€-» and SV-1 relays have a
lower ratio of \d#op+out to pick-up. This
lower ratidr majy, be““desirable in some appli-
cations, gand @t makes possible a plunger pull
characteristdic which permits the operation of

The latch is combined with
and pre-

a latching dewice.
operation indicator,
motion of the

aftér the relay has operated.

the mechanical

vents further moving contacts

CONSTRUCTION

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

SV and SV-i relays oper-

ate A U-shaped

SUPERSEDES I. L. 41-766.1

*Denotes changed from superseded issue.

iron frame, mounted( oyt \the moulded basq,
supports the co.l afd sSexrVes as the external
magnetic path g£or the coill. The coil
surrounds a core ahdfdflux shunt. The upper
end of the core “&s threaded and projects
through the upper side of the frame, to which

A tube threaded on

assembled 1in

it is fastened by a nut.
the ofitside (at /its
and the threaded
bushing, which is the

lower end 1is
the core, end extends below
the @oxc . A graphite

bearing for the plunger shaft, 1is as-
in the of this threaded

It is held in place by two split spring

lowem
sembled
tube.

sleeves,

lower end
one above and one below the bearing.
The split sleeves must be compressed to insert
fhem in the tube and they will
position in which they are placed.

remain
The bear-
is
a graphite bushing which is pressed in the up-
This bearing 1is visible

wheri the plunger 1is in the energized position.

at any
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.

the
lower end pro-

A flux shunt core 1is

on the tube,

which surrounds
and its
jects below the relay frame.

screwed
The position of

this shunt determines the pick-up setting of
the relay. The 1lower end of the shunt 1is
beveled and knurled, so that it can be
grasped by the fingers and turned to change
the setting. A  calibrated scale plate 1is
mounted adjacent to the shunt. A groove just

above the knurl in the lower end of the shur"

serves as an 1index mark, and the relay pick-

up setting is indicated by the calibration

scale marking which 1is adjacent to the groove.
core and

The construction of the plunger,

flux shunt (which differ in details in the
various types of these relays) causes the
plunger to float 1in its energlzed position,
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TYPES SC. SC-1. SV AND SV-1 RELAYS

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

Case.

without belng held against a stop,
energlzed

even when

much above the pick-up value.

there 1s negligible
are free

Consequently,
the contacts

nolse and
from chatter, even on

heavy overloads and in 25 cycle applications,

The core, shunt.

also

and plunger construction
the high ratio of drop-out ‘to
SC and SV relays. Thisratio

In the

provides
pick-up 1n the
is above 90% for any pick-up setting®
it 1s necessaryyfor the
with sufficlenty, force to
operate the latch positively and to“deflect
the statlonary contacts
vent thelr opening,

latch type relays

plunger. to rise
sufficientlyito pre-

the relay 1s de-
due to play 1ingthe Tatch. It 1s
necessary to have a lower ratdofof drop-out to
pick-up 1n, obtalnmethis character-
1stic, and this lowér ratio gmay be desirable
i1n some applicatioms where he latch 1is not
required. The plunger)floats in 1ts operated
position just as 1n the SC and SV relays. The
different
constant for any

when
energlzed,

order to

drop-out ratio varies somewhat for
shunt positipgns, but'is one

setting.

The sHunt %8 held 1n any desired position by
pressure curved arm made of sheet
which 1s fastened to the bottom

from a
spring) steel,

% Fig. 2. Internal Schematic of the Single Unit Type SC or

SC-l Relayin The Type FT21 Case.

of _thej, coll frame at the rear of the shunt.
This/spring arm 1s shaped to extend around the
shunt /to the front of the relay, and in 1its

normal position 1t exerts sufficlient pressure
agalnst the shunt to prevent any creepling of
The
of the spring arm has a bent-over
tab on which thumb-pressure may be applied to
the of contact with the shunt
while the position of the 1latter 1s belng
changed. ‘

the shunt or undesired change of setting.
front end

move arm out

The statlionary contacts are assembled on
slotted brackets. These are held in position
on the base by fllister-head screws which are
threaded 1into the Inserts. Lock-
washers are assembled 1nside the moulded

terminal bushings between the inserts and the

terminal

as a safeguard against loosening of the
bracket on 1its

base,

screwvs. By rotating the

mounting screw and moving it QTSKEWIES
the contact assembly can be made elther
normally open or normally g}gquf

contacts

The moving
are mounted 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

plate

screwed to the frame passes through this

siot, ™
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Intesnal Schematic of the Double Unit Type SC or
SC-1 Relay in the Type FT21 Case.

slot to prevent the plate from rotatilng. THe

moving contacts are double-faced so that they

‘Q;/"break" and are connected to
by flexibleb lefds. 4 ALl
are pure silver.  The coMEactenwill

can be make
the base

contacts

terminals

carry 5 amperes continuously, and willjinter-

rupt 5 amperes at 115 volts A-C4 or“k ampere

at 125 volts D-C.

The mechanical operatlion fndicat®rs used on
these
to 1ndicate on the up ‘strokshor down stroke of
indieator 1s reset by

stud which projects
The indicator should
operatlon because

relays are shockpreof, “@and can be used
the plunger. The
out the
through the cover nutw

pulling knurled

be reset after [eachgrelay

otherwise theére “may/ be a one or two percent
decrease in the ‘operating value of the relay.
1s assembled at the

up stroke of the

The opgration indicator

factory tofindic¢ate on the

plunger, butiby removing the two mounting
screws vwhich fasten the indicator to the mailr
frame, té@rning the indlcator bracket around
and)yat the same time swinging the indicator
flag) 180° about its shaft, the indicator can
begset to 1ndicate on the down stroke of the
plunger. The rivet welght must be removed

from the indicator

flag and the

latch screen

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

Fig. 4.

turned around to complete the assémbly.

wide
adjustment 1s desirable, and

In certain applications, an extremely
range of current
certaln styles of SC and SC-1 relays have been
with tapped

The coll taps are brought out to a

provided colls to meet this re-

quirement.
tap block mounted on the 1lower end of the
relay frame or on the relay sub-base, de-

pendlng 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
1s adjusted 1n the

setting Dbetween taps. The

shunt usual manner to ob-
tain any pilck-up
scale 1s not calibrated for the relays
with

space

plate
tapped colls, as there 1s not sufficlent
for marking a scale for each tap. How-

ever, the <scale plate 1s supplied in order

that a customer may mark on 1t the individual

relay setting or settings 1f desired.

INSTALLATION

The relays should be mounted on switchboard
panels or theilr equivalent in a location free
from dirt,
heat. Mount the relay vertically by means of

the four

moilsture, excessive vibration, and

mounting holes 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
SV-1 Relay in the Type FT21 Case.

semi-flush mounting or by means of the rear
mounting stud or studs for projection mounting,
Either a mounting stud or the mounting screws
may be utilized for grounding the relay. The
electrical connections may be made directly(to
the terminals by means of screws forgsteel
panel mounting or to the terminal gtuds, furq
nished with the relay for thick panel, mounting.
The terminal studs may be easilyqremoved or
inserted by locking two nuts on the ‘stud and
then turning the proper nut with®a wrefich.

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

ADJUSTMENTS AND MAINTENANCE

The proper adjustménts £to insure correct
operation of this relayjfhave been made at the
factory and should not be disturbed after re-
celpt by the customer. If the adjustments
have been changed, the relay taken apart for
repairs, émwn, ¥f 1t 1s desired to check the
ad justments \\at "regular malntenance periods,
the insthructlens below should be followed.

Al _contacts should be cleaned periodically.

% Fig. 64 Interndl’ Schematic of the Three Unit Type SC or

SC-1 Relay in the Type FT32 Case.

A confact burnisher S#182A83eH01 is recommended
for this purpose. The use of abrasive material
for cleaning contacts 1s not recommended, be-
cause of the danger of embedding small parti-
cles 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 so because either the drop-out or
pick-up or both are affected. Obviously, in-
correct assembly or interchange of parts, such
as the use of the SC plunger with the SV core
tube, will alter the electrical character-
istics. However, the factor most likely -o bec
encountered 1n service 1s friction. This may
be due to dirt or forelgn material between the
plunger shaft sand 1ts bearings, to excessive
pressure of the indicator screen on the indl-
cator, or to leads so mis-shaped that they
tend to rotate or tilt the moving contact
Insulation plate with appreciable force.

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

Adjustment Max. Amps. 5 Amps. 5 Amps. Dropout Dropout
Type Frequency Amps. Continuous 60 Cycles 60 Cycles Ratio-AC  Ratio-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 90-98% 65-80%
sc DC, 25 to 60 C. 4-16 12 1.5 5 90=98% 65-80%
sC DC, 25 to 60 C. 10-40 25 .24 .7 90-98% 65-80%
sC DC, 25 to 60 C. 20-80 40 .07 .16 90-98% 65-80%
SC DC, 25 to 60 C. 40-160 40 .03 .05 90-98% 65-80%
sC DC, 25 to 60 C.  4-100% 10-15-20 1.7-0.6-0.18 5-1-0.2 90-98% 65-80%
sC-1 DC, 25 to 60 C. .5-2 1.5 100 210Q 35-60% 25-40%
sc-1 DC, 25 to 60 C. 1-4 3 24 60 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 5 35-60% 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 .16 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 1.7-0.6-0.48, “§-1-0.2 35-60% 25-40%

* Coll has taps on which minimum pickups are 10 and 30 @mperes.

CHARACTERISTICS OF4SV AND”SV-1 RELAYS

Range of Watts at

Frequency Ad justment Max. \Volts 115 V. AC V.A. at Dropout
Type (Cycles Volts Continuous (125 V. for DC 115 V. Ratio
sV 60 70-160 160 3.4 7.3 90-98%
sV 50 70-160 180 2.8 6.1 90-98%
sV 25 70-160 200 1.5 2.5 90-98%
SV DC 50-150 150 4.8 65-80%
SvV-1 60 70-160 160 41 8.5 40-80%
SvV-1 50 70-160 180 3.5 7.1 40-80%
sv-1 25 708760 200 1.4 3.2 40-80%
SV-1 DC 50-150 150 4.8 25-40%

NOTES: --Standard curreatgfelays are callbrated on 60 cycles. This calibration 1s approximately
correct for 25 cycle and DC applications, but there will be discrepancies of 10% to 15% at some
points on the, scalg.

Values of wattsWandfévolt-amperes 1n the tables are average for varlous plunger and shunt
position.

For tnelSC pelayy volt-amperes. for plekup at minimum setting are approximately 3.4 and 1.4
for 60 dnd 25 cycdes. Watts at minimum setting are approximately 1.0, .65 and .57 for 60
cycles, 25)feycle® and DC respectively. Multiply values by 16 for approximate burdens at maxi-
mum settlng-.

For the SC-1¥ relay, volt-amperes for plckup 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 V.ATU burdens of the SC and SC-1 relays at 3, 10 and 20 times minimum plckup current are
approximately 31, 240 and 770 V.A. respectively.

Drepout ratio varles somewhat with pickup adjustment but willl be approximately constant for
anymgiven pickup setting. Limlits 1n tables include varilables such as frictlion and other
individual relay variations.

Maximum contlnuous volcs glven for the SV and SV-1 relays for A-C are for the relay set for
minimum gickup. With the relay set for maximum pickup the contlinuous voltage can be 1lncreased
10 to 20%.
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INTERNAL SCHEMATIC
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Fig. 7. Internal Schematic of the Three Unit Type SV or
SV-1 Relay in the Type FT32 Case.

shaped bushing assembled on the upper end 6f
the plunger shaft has a portion of 1ts centen
sectlion machlned off so that the shaft 18 exg
posed at this point and can be prevented from
turning by gripping shaft and bushingwith a
palr of longnose plliers whille removylng, the set
screw and nut. Then by pressing down wlth the
fingers on the wupper end offthe shaft, the
lower split sleeve which retains' the lower
bearing willl be forced ©ut of the threaded
tube, the bearing will drop out freely, and
the upper split sleeve will be forced out far
enough to permlt grasping 1t “for removal. The
shaft and plunger asisembly/then can be removed.

The shaft and plunger assembly should be
handled carefully to,avold bending the shaft
or damaging the bearling surfaces. The shaft
should never be, gripped on 1ts upper bearing
surface,, below ‘the spool-shaped bushing, when
loosening the“hut and set screw, as this would
almost eertalnly damage the bearing surface.
Thefgpyshaft bearing surfaces should not be

6

Fig. 87 Typical Time Curves for the Types SC and SV
Relays (Using Flux Shunt for Pick-up Adjustment.)

cleaned or polished with any abrasive materilal,
as the abrasilve particles might become 1mbedd-
ed 1In the shaft and cause diffilculty 1later.
The plunger shaft and bearings may be cleaned
by wlpling them carefully with a clean, 1lint-
less cloth. This may be molstened with ben-
zene or some other cleanlng solvent 1f neces-
sary. Use no 1lubricant on the plunger shaft
or bearings when reassembling the relay, since
this will eventually become gummy and prevent
proper operation. It 1s recommended that the
shaft be cleaned at 1ntervals of approximately
two years. When replacing the lower bearing
and the split sleeves, the shorter sleeve (as-
sembled below the bearing) should be pushed in
untll 1t 1s flush with the end of the threaded

tube.

The mounting holes 1n the operation indi-
cator screen are slotted so that its position
can be adjusted. For relays in which the
moving contacts are not latched in the oper-
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 1s still obtalned
when the relay 1s de-energlzed. The pressure
of the screen agalnst the indlicator may be)ad=
justed by bending the screen betweendlts lower
end and the large elongated hole. §Thls pres-
sure should be such that the indicatorjuwill be
held at any further position togwhieh ™1t is
moved after entering the screen opening. How
ever, the minimum amount of pp€ssupe necessary
to obtain thils adjustment”shouwld not be ex-
ceeded appreclably, sinc@ the pick-up value,
and consequently the jpatlo, willl be affected.
The purpose of thils preéssure 1s to eliminate
indicator rattle which might otherwise occur
under certaln energlzed conditions.

The moving conact 1leads pass through 1n-
sulation! sléeves assembled on the shanks of
the terminal cdips which are attached to the
base terminals. These sleeves are notched at
thelr wupper ends, and the notches are toward
the centep, of the relay. The 1leads are bent
atlapproximately a right angle where they pass
out_‘through the notches, which alds in pre-
venting them from coming into contact with the
stationary contact brackets. Figure 11 shows
properly colled and assembled moving contact
leads.

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
their original shape by handling they may
exert sufficient side pressure on the shaft
bearing or twisting force against the guide
post to cause appreclable friction and wear.
If thls condition continues for a 1long period
of time, the resulting wear may affect the re-
lay calilbration or the dropout ratio notice-
ably. 1In extreme cases the wear may progress
to a degree which may occaslonally cause fall-
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 raised position, either by energizing the
relay or by pressing lightly agailnst the col-
lar under the 1nsulation plate after railsing
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the plunger manually. With the plunger
ralsed, the 1nsulation plate should be oscill-
lated slightly in a horizontal plane by twist-
ing 1t horizontally and releasling 1t. If 1in
several trlals the plate with
the center 1line of the contacts approximately
parallel to the and with 1ts
hole fairly well centered with the end of the
shaft, 1f the plate does not tip
and 1f the leads have a safe clearance to the

comes to rest
base mounting

appreclably,

statlonary contact brackets, the leads are
properly shaped.

If thls check shows that re-shaping is
necessary, 1t may be possible to obtaln suffi-

clent correction by bending the leads sharply
where they emerge from the insulation sleeves.
One or two palrs of tweezers are convenlent
tools for the 1leads. If 1t 1is
necessary to re-coll the leads, they should be
rod having a diameter of
The colls then should be

enough to avold side pull

re-shaping
wound around a
approximately 5/32".
stretched out Jjust
or twisting force on the plunger assembly.

In all relays except the 8SV-1 relay for A-C,

1f the stationary contacts are assembled so

that they close when the relay 1s energlze

they should be 1located so that they bare\
touch the moving contacts when the latter

5/32" above the de-energized position.

moving contacts can be held 1n thils p i

while the adJjustment is beilng made.by sert-

ing a 5/32" spacer between the (\ ar

L 4

dimensi OO
on the SV-1 relay for

and the top of the core. This

should be 3/16" O
Both contacts shculd touch at the same me
when the plunger 1s raised. When the plung

there should
statishary

1s moved upward agalnst 1ts stop,
be a slight deflection of the

contact stop springs, but this 1d not ex-
ceed 1/32". When the statienar cts are
reversed so that they are clo the re-

lay 1s de-energlzed, they
that they Jjust touch the

shiould located so
v @ ontacts when
t de-energlzed

the latter are 1/32" abo
position. On some rel 1ty may be found that
when the contacts s n this position

the relay may operate athvalues a few percent

below the scale r S. The adjustments
specified for lonary contacts are im-
portant: r observe them may cause

elther directly or

eration,
of service. Contact position

shoul o e used as a means of altering the
ratiofof out to plckup.

RENEWAL PARTS

Repalr work can be dcne most
at the
parts can be

satisfactorily
factory. However,
furnished to

ror

Interchangeable
the customers who
When

always glve the complete name-

are equlpped doing repair work.

ordering parts,
plate data.

-~
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INSTALLATION

Westinghouse 1.L. 41-766 4G
OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPES SC, SC-1, SV AND SV-1 RELAYS
/Ié/é- - S /-&d,aw\wf\&wt/é/ /‘}a /é’eg:/ & 45//6/4‘ <%&l~922.xc/

aF e/ Freay — C.ﬁe.g awez)

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 relays are suitable for protective ser-
vice, and for auxiliary service where some of their
special features aredesired. They areadjustable ovgr
a wide range of voltage or current, are provided, with
mechanical operation indicators, and have afcalibra-
ted scale which indicates the pick-up setting./Both
contacts can readily be changed from “%makey to
‘“‘break’’. The volt-ampere burden is low,

The type SC and SV relays have a"high/ratio of
drop-out to pick-up (90 to 98%) and aregparticularly
suitable for fault detector reldys. The type SC-1 and
SV-1relays have a lower ratio @f drep-out to pick-up.
Thislowerratio may be desirabl@in some applications,
and it makes possible a plunger“pull characteristic
which permits the operation’of allatching device. The
latch is combined with the mechanical operation indi-
cator, and prevents further'métion of the moving con-
tacts after the relay has dperated.

CONSTRUCTION

The types'SC, SC-1 and SV and SV-1 relays oper-
ate on the soleneid principle. A U-shaped iron frame,
mounted on the moulded base, supports the coil and
serves asthe external magnetic path for the coil. The
coiljysurrounds a core and flux shunt. The upper end
of,theycore is threaded and projects through the upper
side of the frame, to which it is fastened by a nut. A
tubethreaded on the outside at its lower end is assem-
bled in the core, and the threaded end extends below
the 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 plunger shaft) is assembled in the
lower end of this threaded)/tube. It is held in place
by two split spring sheeves, one above and one below
the bearing. Th€,split 8leeves must be compressed
to insert themdny,thedtibe and they will remain at any
position ingwhichWhey are placed. The bearing for
the uppeigend@ef the plunger shaft is a Fluorosint®
bushing whi€h, is pressed in the upper end of the
corenThis bearing is visible when the plunger is in
the ‘energized position. The plunger itself does not
touch“the walls of the tube in which it moves.

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

lay frame. The position of this shunt determines the
pick-up setting of the relay. The lower end of the
shunt is 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 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 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 shunt is held in any desired position by pres-
sure from a curved arm made of sheet spring steel,
which is fastened to the bottom of the coil framéjat
the rear of the shunt. This spring arm is shaped to
extend around the shunt to the front of the relaysf and
in its normal position it exerts sufficient preSsure
against the shuntto prevent any creeping of the shunt
or undesired change of setting. The frént end of fhe
spring arm has abent-overtabon which thumb-pressure
may be applied to move the arm out of \contaet with
the shunt while the position of the,latten is being
changed.

The stationary contacts aregassembled on slotted
brackets. These are held infposition on the base by
filister-head screws whieh are threaded into the ter-
minal inserts. Lock-washersare assembledinside the
moulded terminal Hushifigs between the inserts and
the base, as a safeguarddagainst loosening of the
screws. Byrotating the bracketon its mounting screw
andmoving it alongits slot, the contact assembly can
be made either normally open or normally closed. The
moving contagts are mounted on a Micarta insulation
plate whiéhnis ‘secured to the threaded end of the plun-
ger shaft _byya nut. The front edge of this insulation
plate operates the indicator. The rear portion of the
plateis,slotted and a post screwedtotheframe passes
threugh this slot to prevent the plate from rotating.

Fig. 2. Internal Sehematic of the Single Unit Type SC or
SC=l Relay in The Type FT21 Case.

The “mOvingycontacts are double-faced so that they
can pe ““make’’ or ‘‘break’ and are connected to the
basejterminals by flexible leads. All contacts are
pure, silver. The contacts will carry 5 amperes con-
tinuously, and will interrupt 5 amperes at 115 volts
A=€4or 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 from the 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.The coil taps are brought
out to a tap blockmountedon 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

A,

A,
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Fig. 3. Internal 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. The
scale plate is not calibrated for the relays with tap-
pedcoils, as there is not sufficient space for marking
a scalefor eachtap. However, the scale plate 4s sup-
plied in order that a customer may markfen itithe in-
dividual relay setting or settings if desired:

INSTALLATION

The relays should be mounted on switchboard
panels ortheir equivalent in a_leeation free from dirt,
moisture, excessive vibratign, andyheat. Mount the
relay vertically by meansyof the,four mounting holes
on the flange for semi-flush“mounting or by means of
the rear mounting stud or stéads for projection mount-
ing. Either a mountingWstud or the mounting screws
may be utilized for grounding the relay. The electri-
cal connections, may’be made directly to the terminals
by means of screws for steel panel mounting or to the
terminalStudsffurnished with the relay for thick panel
mounting.4PBhe tefminal studs may be easily removed
or inserted byplocking two nuts on the stud and then
turning the proper nut with a wrench.

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

ADJUSTMENTS AND MAINTENANCE

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

Fig. 4.7 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 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
therelay. Whatever affects the ratio does so because
either the drop-out or pick-up or both are affected.
Obviously, incorrect assembly or interchangeof 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 removetheplunger 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 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 is
exposed at this point and can be prevented from turn-
ing by gripping shaft and bushing with a pair of long-
nose pliers while removing the set screw and nut.
Then by pressing down with the fingers on the upper
end of the shaft, the lower split sleeve which retains
the lower bearing will be forced out of the threaded
tube, the bearing will drop out freely, and the uppet
split sleeve will be forced out far enough to permit
grasping it for removal. The shaft and plunger as-
sembly then can be removed.

The shaft and plunger assembly _should, be hand-
led carefully to avoid bending the shaft Or damaging
the bearing surfaces. The shaft should,never be grip-
ped on its upper bearing surfaceg below the spool-
shaped bushing, when looseningthe nuit and setscrew,
as this would almost gertainly, damage the bearing
surface. The shaft bearing surfaces should not be
cleaned or polished with anyfabrasive material, as
the abrasive particles mightfbecome imbedded in the
shaft and cause difficulty later. The plunger shaft
and bearings may be cleaned by wiping them care-
fully with a cléan, lint-less cloth. This may be mois-
tened with benzene or some other cleaning solvent if
necessary. USe no lubricant on the plunger shaft or
bearings“when®re-assembling the relay, since this
will e¥entually become gummy and prevent proper
operation. It"1s recommended that the shaft be clean-

Fig. 6. (InternalySchematic of the Three Unit Type SC or
SC-1 Relay in the Type FT32 Case.

ed"at 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
screenare slotted so that its position can beadjusted.
Forrelaysin 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 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 assembled onthe shanks oftheterminal clips
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CHARACTERISTICS OF TYPES SC AND SC-1 RELAYS

Range of Watts V.A. at
Adjustment Max. Amps. 5 Amps. 5 Amps. Dropout Dropout
Type Frequency Amps. Continuous 60 Cycles 60 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 90-98% 65-80%
SC DC, 25 to 60 hz. 4-16 12 1.5 5 90-98% 65-80%
SC DC, 25 to 60 hz. 10-40 25 .24 7 90-98% 65-80%
SC DC, 25 to 60 hz. 20-80 40 .07 .16 90+:98% 65-80%
SC DC, 25 to 60 hz. 40-160 40 .03 .05 90-98% 65-80%
SC DC, 25 to 60 hz. 4-100* 10-15-20 1.7-0.6-0.18 5-1-0.2 90-98% 65-80%
SC-1 DC, 25 to 60 hz. .5-2 1.5 100 210 30-60% 25-40%
SC-1 DC, 25 to 60 hz. 1-4 3 24 60 35-60% 25-40%
SC-1 DC, 25 to 60 hz. 2-8 6 6 16 35-60% 25-40%
SC-1 DC, 25 to 60 hz. 4-16 12 1.5 5 35-60% 25-40%
SC-1 DC, 25 to 60 hz. 10-40 25 .25 .65 35-60% 25-40%
SC-1 DC, 25 to 60 hz 20-80 40 .07 S 35-60% 25-40%
SC-1 DC, 25 to 60 hz. 40-160 40 .03 .05 35-60% 25-40%
SC-1 DC, 25 to 60 hz. 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 amperes.
CHARACTERISTICS OF SV_AND SV-RELAYS
Range of Watts at
Frequency Adjustment Max. Volts 115 V. AC V.A. at Dropout
Type (Cycles) Volts Continuous (125 V. 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 60 280-640 640 - - 90-98%
SV 50 70-160 180 2.8 6.1 90-98%
RAY 25 70-160 200 1.5 2.5 90-98%
SV DC 50-150 150 4.8 - 65-80%
Sv DC 100-300 300 - - 65-80%
RA'AS 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%
SV-1 60 280-640 640 - - 40-80%
SV-1 50 70-460 180 3.5 7.1 40-80%
Sv-1 25 70-160 200 1.4 3.2 40-80%
SV-1 DC 50-150 150 4.8 - 25-40%
SV-1 DC 100-300 300 - - 25-40%

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

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

For the SC relay)p volt-amperes for pickup at minimum setting are approximately 3.4 and 1.4 for 60
and 25 cycles. Watts at minimum setting are approximately 1.0, .65 and .57 for 60 cycles, 25 cycles and
DC respectively, Multiply values by 16 for approximate burdens at maximum setting.

Forhe SC-1 relay, volt-amperes for pickup at minimum setting are approximately 3.5 and 1.3 for 60
and 25 cyelés. 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 V.A. burdens ofthe SCand SC-1 relays at 3, 10 and 20 times minimum pickup current are appro x-
imately 31, 240 and 770 V.A. respectively.

Dropout ratio varies somewhat with pickup adjustment but will be approximately constant for any
given pickup setting. Limits in tables include variables such as friction and other individual relay varia-
tions.

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. These
sleeves are notched at their upper ends, and the not-
ches are toward the centerof therelay. The leads are
bent at approximately a right angle where they pass
outthroughthenotches, whichaids in preventing them
from corning into contact with the stationary centact
brackets. Figure 11 shows properly coiled and¥assem-
bled moving contact leads.

Althoughthe moving contact leadsvare wéry flexi-
ble, if theleads have been pulled out of their original
shape by handling they may exerfsuffieciént side pres-
sure on the shaft bearing or twistifig force against
the guide post to cause appreciable friction and wear.
If this condition continues for“a,long period of time,
the resulting wear may affect the relay calibration or
or the dropout ratio noticeablyy. In extreme cases the
wear mayprogressto a degree whichmay occasionally
cause failure of the plungerto drop down when the re-
lay is de-energized.

Correct Shaping of the leads is not difficult, and
they mayabe @hecked readily by removing the guide
post andthe nut at the top of the shaft. The plunger
should be,held in the raised position, either by ener-
gizing, the relay or by pressing lightly against the

Fig. 8. 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 shoeuld 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, 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

PN

e
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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 a
5/32’’ spacer between the shaft collar and the topfof
the core. This dimension should be 3/16’’ on_the VA
1 relay for A-C. Both contacts should todch at the
same time when the plunger is raised. When, the plun-
is moved upward against its stop, theréjshould be a
slight deflection of the stationary contact stopysprings,
but this should notexceed 1/32’’. Whenthelstationary
contacts are reversed so that they are/closed when
the relay is de-energized, they should be*located so
that they just touch the mo¥%ing “eonta€ts when the
latter are 1/32’’ above the desenergized position. On
some relays it may be foundithat when the contacts
are used in this position the Telay may operate at
values a few percent below thefscale markings. The
adjustments specified for the\stationary contacts are
important. Failure togebsenvéthem may cause improper
relay operation, either directly or after a period of
service. Caontaet position should not be used as a

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

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, always give the com-
plete nameplate data.
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INSTALLATION

Westinghouse I.L. 41-766.1H
OPERATION e MAINTENANCE

INSTRUCTIONTS

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 relays are suitable for protective ser-
vice, and for auxiliary service where some of their
special features are desired. They are adjustable over
a wide range of voltage or current, are provided with
mechanical operation indicators, and have a calibra+
ted scale which indicates the pickup setting4*Both
contacts can readily be changed from °‘‘make’’ /to
‘‘break’’. The volt-ampere burden is low.

SC, SC-1, SV and SV-1

(%) The SC and SV relays have a high _ratiofof dropout
to pickup (90 to 98% for the ac relays). The SC-1 and
SV-1 have a lower ratio of dropout to piekup (35 to 60%
for the ac relays). These relaysmustynot be used in
critical applications where they ‘may be picked up for
prolonged periods of time.

o The SC may be used in fault detector applications
where direct energizationgof“@ breaker trip coil is in-
volved. It should, not|befused to energize a timer. The
SV should be used%nlyiingdvervoltage applications.

CONSTRUCTION

The types S€,4C-1 and SV and SV-1 relays oper-
ate on the solenoid principle. A U-shaped iron frame,
mounted on the moulded base, supports the coil and
serves asthe external magnetic path for the coil. The

coil surrounds a core andWflux“shunt. The upper end
of the core isthreaded @and projects through the upper
side of the frame, todwhich it is fastened by a nut. A
tube threaded on the outSide at its lower end is assem-
bled in the core, andythe threaded end extends below
the core. A Fluor8sint® bushing, which is the lower

bearing for_theWplunger shaft, is assembled in the
lower end of/this threaded tube. It is held in place
by twopsplitispring sleeves, one above and one below
the bearing. The split sleeves must be compressed
topinsertithemin the tube and they will remain at any
position“in which they are placed. The bearing for
the upper end of the plunger shaft is a Fluorosint®
bushing which is pressed in the upper end of the
eore. This bearing is visible when the plunger is in
the energized position. The plunger itself does not
touch the walls of the tube in which it moves.

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

lay frame. The position of this shunt determines the
pick-up setting of the relay. The lower end of the
shuntis 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 pickup value.

Consequently, there is negligible noise and chatter,
even on heavy overloads and in 25 hertz applications.

® The Polymer Corp.

Ml possible contingencies which may arise during installation, operation, or maintenance, and all
details and variations of this equipment do not purport to be covered by these instructions. If further
information is desired by purchaser regarding his particular installation, operation or maintenance of
his equipment, the local Westinghouse Electric Corporation representative should be contacted.

SUPERSEDES |I.L. 41-766.1G, DATED FEBRUARY 1973

O DENOTES CHANGE FROM SUPERSEDED ISSUE.

EFFECTIVE JULY 1978




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

The core, shunt and plunger construction also
provides the high ratio of dropout to pickup in the
SC and SV relays. This ratio is above 90% for any
pickup setting. In the latch type relays it 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 dropout to
pickup 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
floats in its operated position just as in the SC and
SV relays. The dropout ratio varies somewhat for
different shunt positions, but is constant for any one
setting.

INSULATION

STATIOMARY CONTACT \

——
’/ =. (g
.MOVING CONTACT- p

TERMINAL

“TAP TERMINAL
WHEN USED

FRONT VIEW

the base, as a safeguard against loosening of the
screws. Byrotating the bracket on its mounting screw
and movingit alongits slot, the contact assemblyycan
be made either normally open or normally closed. The
moving contacts are mounted on a Micarta insulation
plate whichis secured tothe threaded endofthefplun-
ger shaft by a nut. The front edge ofgthis insulation
plate operates the indicator. The reargportion of the
plateis slottedand a post screwed totheframe passes
through this slot to prevent thé“plate®from rotating.

- QVERCURRERT uMiT

CONTACTS ERIAER
1 WAKE | BREAK, 08 1
2 MAKE OR,2 ORERK,
As REQUIRED - —

— RED MANDLE
- TEST SwiTCh
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FOR'1 10 25 RATIO
RANGE

182485k

81176 @

Fig. 1. Internal Wiring of the Relay shingTheSmall Glass

Case.

The shunt is held in any desifed pogsition by pres-
sure from a curved arm made ofVsheet spring steel,
which is fastened to the boftom ef the coil frame at
the rear of the shunt. €Bhis\spring arm is shaped to
extend around the shant to“the front of the relay, and
in its normal posifion 4t exerts sufficient pressure
against the shunt tolpreventfany creeping of the shunt
or undesired change ofisétting. The front end of the
spring arm has a bent-overtab on which thumb-pressure
may be applied to move the arm out of contact with
the shunt while the position of the latter is being
changed.

The_stationary contacts are assembled on slotted
brackets. These are held in position on the base by
filiSter-head screws which are threaded into the ter-
minalinserts. Lock-washers are assembled inside the
mculded terminal bushings between the inserts and

Fig. 2. Internal Schematic of the Single Unit Type SC or
SC-1 Relay in The Type FT21 Case.

The moving contacts are double-faced so that they
can be ‘‘make’’ or ‘‘break’’ and are connected to the
base terminals by flexible leads. All contacts are
pure silver. The contacts will carry 5 amperes con-
tinuously, and will interrupt 5 amperes at 115 volts
ac, or 1 ampere at 125 volts de.

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.
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l.L.41+766:9H

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 meet this requirement. 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 pickup value of
each tap, and the shunt is adjusted in the usual man-
ner to obtain any pickup setting hetween taps. The
scale plate is not calibrated for the relays with tap-
ped coils, as there is not sufficient space for marking
a scalefor eachtap. However, the scale plate is sup-
plied in order that a customer may mark on it the in-
dividual relay setting or settings if desired.

CONTALTS - E4THER
MAKE OR @REAK
AS REQUIRED

ST RIGMT. KAND UNIT
(FRONT YiEW)

N

LEFT IAKD UmiT -
(FRONT ¥IEw)
RED AANDLES

|- 1EST switew

[ CURRENTRTEST vaCk

j— TERMIKAL

CHASS 1S ORERATED
FRONT VIEW SHORT | KG SHATCH

o

ARRARSEMENT uf NI TS

1’”?[ OF uniIT
SAME TYPE

; (5C, §¢-1) _
| SAmE TYRE
auT 0.C. & A.C.

WOTE: COILY TAPPED
TUerT FOR 1 T0 25 RANI0

RiLAT HARD | LEFT nab RANGE

LOWER RATING HIGHEK RATIAG!

__uNIT _oumir

D.C;; 7A\.

182A855

INTERNAL SCHEMATIC

CUNTACTS EITRER =~
I AAKE 1 dREAK, OR

4 MAKE OR 4 dREAK

AS REYUIRED

14 - RED HANDLE

a1
Tﬂ TEST SwiTCn

TERMIRAL

FRONT VIEW

1824856

Fig. 3. Internal Schematic of,the Double Unit Type SC or
SC-1 Relay in the TypedET21 Case.

INSTARLATION

The relays, should be mounted on switchboard
panels or théir equivalent in a location free from dirt,
moisture, /excessiveWvibration, and heat. Mount the
relay vertieally byfmeans of the four mounting holes
on the flangeMorsemi-flush mounting or by means of
the rear mounting stud or studs for projection mount-
ing. Either a mounting stud or the mounting screws
may be utilized for grounding the relay. The electri-
cal'¢eonnections may be made directly to the terminals
by‘means of screws for steel panel mounting or to the
terminal studs furnished with the relay for :hick panel
mounting. The terminal studs may be easily removed
or inserted by locking two nuts on the stud and then
turning the proper nut with a wrench.

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

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

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct opera-
tion of this relay have been made at the factory and
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#182A836H0! 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 dropout ratio of
the relay. Whatever affects the ratio does so because
either the dropout or pickup 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 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.
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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 plunger shaft has a portion of
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 long-
nose pliers while removing the set screw and nut.
Then by pressing down with the fingers on the upper
end of the shaft, the lower split sleeve which retains
the lower bearing will be forced out of the threaded
tube, the bearing will drop out freely, and the upper
split sleeve will be forced out far enough to permit
grasping it for removal. The shaft and plunger as-
sembly then can be removed.

will eventually become gummy and prevent propen
operation. It is recommended that the shaft be clgan-

INTERNAL SCHNEMATIC
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Fig. 5. Internal Schenmatic of the Double UnityFype SV or
SV-1 Relay in the Type FT32 Case'

The shaft and plunger assembly should be hand-
led carefully to avoid bending thefshaft or damaging
the bearing surfaces.gT'he ,shaft,should never be grip-
ped on its upper bearing surface, below the spool-
shaped bushing, whenloosening the nut and setscrew,
as this would almost certainly damage the bearing
surface. The shaft bearing surfaces should not be
cleaned or polished @vith any abrasive material, as
the abrasive ‘particles might become imbedded in the
shaft and{@ause difficulty later. The plunger shaft
and beamings,may be cleaned by wiping them care-
fully with a clean, lint-less cloth. This may be mois-
tened with benzene or some other cleaning solvent if
néeessary. Use no lubricant on the plunger shaft or
bearings when re-assembling the relay, since this

4

Fig. 6% Internal Schematic of the Three Unit Type SC or
SC-1 Relay in the Type FT32 Case.

ed at 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 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

Range of Watts V.A. at
Adjustment Max. Amps. 5 Amps. 5 Amps. Dropout Diopout
Type Frequency Amps. Continuous 60 Cycles 60 Cycles Ratio-AC Ratio-DC
SC DC, 25 to 60 hz. .9-2 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 90-98% 65-80%
SC DC, 25 to 60 hz. 4-16 12 1.5 5 90298 % 65-80%
SC DC, 25 to 60 hz. 10-40 25 .24 i 90-98% 65-80%
SC DC, 25 to 60 hz. 20-80 40 .07 .16 90498% 65-80%
SC DC, 25 to 60 hz. 40-160 40 .03 .05 90-98% 65-80%
SC DC, 25 to 60 hz. 4-100* 10-15-20 1.7-0.6-0.18 5-1-0.2 90-98% 65-80%
SC-1 DC, 25 to 60 hz. .5-2 1.5 100 210 35-60% 25-40%
SC-1 DC, 25 to 60 hz. 1-4 3 24 60 35-60% 25-40%
SC-1 DC, 25 to 60 hz. 2-8 6 6 16 35-60% 25-40%
SC-1 DC, 25 to 60 hz. 4-16 12 1.5 5 35-60% 25-40%
SC-1 DC, 25 to 60 hz. 10-40 25 .25 .65 35-60% 25-40%
SC-1 DC, 25 to 60 hz 20-80 40 .07 .16 35-60% 25-40%
SC-1 DC, 25 to 60 hz. 40-160 40 .03 .05 35-60% 25-40%
SC-1 DC, 25 to 60 hz. 4-100* 10-15-20 1.7-0.6-04138 5-1-0.2 35-60% 25-40%
* Coil has taps on which minimum pickups are 10 and 30 amperes.
CHARACTERISTICS OF SV AND SVs1 RELAYS
Range of Watts at
Frequency Adjustment Max. Volts 115 V. AC V.A. at Dropout
Type (Cycles) Volts Continueus (125 V. 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 60 280-640 640 - - 90-98%
SV 50 70-160 180 2.8 6.1 90-98%
SV 25 70-160 200 1.5 2.5 90-98%
SV DC 50-150 150 4.8 - 65-80%
SV DC 100-300 300 - - 65-80%
Sv:1 60 7-16 16 - - 40-80%
SV-1 60 70- 160 160 4.1 8.5 40-80%
SV-1 60 140-3820, 320 - - 40-80%
SV-1 60 280-640 640 - - 140-80%
SV-1 50 70-160 180 3.5 7.1 40-80%
SV-1 25 70-160 200 1.4 3.2 40-80%
SV-1 DC 50-.150 150 4.8 - 25-40%
SV-1 DC 100-300 300 - - 25-40%

NOTES:--Standard current relays are calibrated on 60 hertz. This calibration is approximately correct
for 25 cycle and defapplications, but there will be discrepancies of 10% to 15% at some points of scale.

Values of watts, and)volt-amperes in the tables are average for various plunger and shunt position.

For the S@'relay, volt-amperes for pickup at minimum setting are approximately 3.4 and 1.4 for 60
and 25 cyeles. (Watts' at minimum setting are approximately 1.0, .65 and .57 for 60 hertz, 25 hertz and
DC respéetively,, Multiply values by 16 for approximate burdens at maximum setting.

Kor thé SC-1"relay, volt-amperes for pickup at minimum setting are approximately 3.5 and 1.3 for 60
and 2§)fevelest Watts at minimum settings are 1.3, .7 and .57 for 60 hertz, 25 hertz and dc respectively
Multiply valuies by 16 for approximate burdens at maximum setting.

*The V.A. burdens ofthe SC and SC-1 relays at 3, 10 and 20 times minimum pickup current are approx-
imately 31, 240 and 770 V.A. respectively.

Dropout ratio varies somewhat with pickup adjustment but will be approximately constant for any
given pickup setting. Limits in tables include variables such as friction and other individual relay varia-
tions.

Maximum continuous volts given for the SV and SV-1 relays for ac 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. These
sleeves are notched at their upper ends, and the nets
ches aretoward the centerof therelay. The leads arge
bent at approximately a right angle where theyapass
out throughthe notches, which aids in preventing thém
from coming into contact with the stationary Coentact
brackets. Figure 11 shows properly coiled andtassem-
bled moving contact leads.

Althoughthe moving contact leads are*very flexi-
ble, if theleads have been pulled out of their original
shape by handling they may ex€rtsufficient side pres-
sure on the shaft bearing or \twisting force against
the guide post to causegappreciabléfriction and wear.
If this condition continues for“@ long ,period of time,
the resulting wear may dffect#he relay calibration or
or the dropout ratio notieeably. In extreme cases the
wear may progressto a degree whichmay occasionally
cause failure of the plungerto drop down when the re-
lay is de-energized.

Correct shaping of the leads is not difficult, and
they may%be ‘checked readily by removing the guide
post andithe nut at the top of the shaft. The plunger
should begheld in the raised position, either by ener-
gizing, the relay or by pressing lightly against the

© Fig.| 8./ 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 should 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, thel:-ads 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 all relays except the SV-1 relay for ac, 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 a
5/32’’ spacer between the shaft collar and the top of
the core. This dimension shouldbe 3/16’’ on the_SV-
1 relay for ac. Both contacts should touch 4t the
same time when the plunger is raised. When the,plun-
is moved upward against its stop, there should be,a
slight deflection of the stationary contact stop springs,
but this should notexceed 1/32’’. When thefstationary
contacts are reversed so that they are closed/when
the relay is de-energized, they should be lecated so
that they just touch the moving¥contacts /when the
latter are 1/32’’ above the de-energized position. On
some relays it may be found thatiwhen*the contacts
are used in this position the relayWmay operate at
values a few percent belowgthe seale markings. The
adjustments specified for the stationary contacts are
important. Failure to obsernvethem may cause improper
relay operation, either dire@tly or after a period of
service. Contact pesitiongShould not be used as a
means of altering the tatio of dropout to pickup.

517a 5
LR B4

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

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, alwaysgive the com-
plete nameplate data.
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Fig. 11. Internal Schematic for Relays in Feondt Connected
Case.
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Fig. 13 Outline and Drilling Plan for Single and Double Unit Relays in the Type FT21 Case.
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INSTALLATION

Westinghouse I.L. 41-766.4B
OPERATION e MAINTENANCE

INSTRUCTIONS

- TYPES SVF, SVF-1, SVF-3, SVF-31 RELAYS
CONSTANT DROPOUT OR PICKUP VOLTAGE
VALUE FROM 20 TO 60 HERTZ

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

APPLICATION

Where dropout independent of frequency is re-
quired, the SVF and SVF-1 instantaneous under-
voltage relays are recommended. Dropout is ad-
justable over the range of 24-36 and 30-45 volts
for the SVF-1 and SVF relays respectively with a
maximum dropout variation of +5% between)20
and 60 hertz. Where the relay is required to,oper-
ate only during balanced 3 phase conditiens,‘the
single phase SVF or SVF-1 is suitable. Where
balanced conditions may not exist(whenvrelay
operation is required, the 3 phase relay design type
SVF-3 or SVF-31 is recommended.

For supervising initiatioft ofy bus transfer,
where the undervoltage \celayhis measuring the
residual voltage of the mioter load, the 3 phase
SVF-3 or SVF-31 is recommended, since one or
more phase voltages may,beseduced by a fault on
the supply circuit prior to transfer.

CONTENTS

This JL coVers, the following four types of
relays: SVENSVE#], SVF-3 and SVF-31.

1. SVF is a single phase relay with a dropout volt-
age value adjustable from 30 to 45 volts for a
relay rated 120 volts.

2.\SVF-1 is a single phase relay with a dropout
voltage value adjustable from 24 to 36 volts
for a relay rated 120 volts.

3. SVF or SVF-Ihrelays” with a pickup voltage
adjustable from 50 to 150 volts are also
covered.

4. SVF-3 isia three phase relay with a dropout
voltagejvalue adjustable from 30 to 45 volts
phase to phase, for the relay rated 120 volts.

5. SVF431 is a three phase relay with a dropout
voltage value adjustable from 18 to 30 volts
phase to phase, for the relay rated 120 volts.

6.98VF-3 or SVF-31 relays with a pickup voltage
value adjustable from 50 to 150 volts are also
covered.

7. Relays with rated voltage other than 120 volts
will have dropout ranges proportioned to the
120 volt values.

CONSTRUCTION AND OPERATION
RELAYS

The single phase SVF and SVF-1 relays con-
sist of an SV or SV-1 voltage unit respectively, a
reactor, a series resistor and a full wave rectifier.
The resistor and reactor are proportioned to

maintain a constant effective ampere turn to the
SV or SV-1 from 20 to 60 hertz.

The three phase SVF-3 and SVF-31 relays
consist of an SV or SV-1 voltage unit respectively,

All possible contingencies which may arise during
installation, operation, or maintenance, and all
details and variations o f this equipment do not
purport to be covered by these instructions. If
further information is desired by purchaser re-
garding his particular installation, operation or
maintenance of his equipment, the local West-
inghouse Electric Corporation representative
should be contacted.

SUPERSEDES |I.L. 41-766.4A dated MARCH 1969

COMPLETE REVISION

EFFECTIVE JANUARY 1977
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three external series resistors, three full wave
bridge rectifiers, and two capacitors. The full
wave bridges plus the filter capacitors provide a
steady dc voltage to the SV or SV-1 unit of the
relay from 20 to 60 hertz.

VOLTAGE UNIT (SV OR SV-1)

The types SV and SV-1 voltage units operate
on the solenoid 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 coil surrounds a core and flux shunt, the
upper end of the core is threaded and projects
through the upper side of the frame to which it is
fastened by a nut. A tube threaded on the outside
at its lower end is assembled in the core, and the
threaded ends extends below the core. A
Fluorosint} bushing, which is the lower bearing
for the plunger shaft, is assembled in the lower end
of this threaded tube. It is held in place by two
split spring sleeves, one above and one below the
bearing. The split sleeves must be compressed to
insert them in the tube and they will remain at any
position in which they are placed. The bearing for
the upper end of the plunger shaft is a Fluorosinth
bushing which is pressed in the upper end of the
core. This bearing is visible when the plunger is,in
the energized position. The plunger itself dogs not
touch the walls of the tube in which it meves.

A flux shunt which surrounds» the,core is
screwed on the tube, and its lowergend, projects
below the relay frame. The positiofief this shunt
determines the dropout setting ofithe ‘relay. The
lower end of the shunt is beveléd and*knurled, so
that it can be grasped by the fingers and turned to
change the setting. A calibrated scale plate is
mounted adjacent teythe,shunt. A groove just
above the knurl in” thedlower end of the shunt
serves as an indexX'mark, and the relay pick-up set-
ting is indicated bygthe calibration scale marking
which is adjaient 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
energized, position without being held against a
stop:

Theyshunt is held in any desired position by
pressure from a curved arm made of sheet spring

fTrademark of the Polymer Corporation

steel, which is fastened to the bottom of the coil
frame at the rear of the shunt. This spring armvis
shaped to extend around the shunt to the front of
the relay, and in its normal position it exerts suf<
ficient pressure against the shunt to prevent any
creeping of the shunt or undesired change of set-
ting. 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 contaét, with" the shunt
while the position of the lattérjis being changed.

The stationary contacts aré assembled on
slotted brackets. These‘are held in position on the
base by filister-headsserews” which are threaded
into the terminalqinserts. Lock washers are
assembled insidesthe moulded terminal bushings
between the inserts @nd the base as a safeguard
against loosening.ef the screws. By rotating the
bracket on itsymounting screw and moving it along
its slot,"the"centact assembly can be made either
normally clesed or normally open. The moving
contacts ‘are mounted on a Micarta insulation
plate“which is secured to the threaded end of the
plunger shaft by a nut. The rear portion of the
plate/is slotted and a post screwed to the frame
passes through this slot to prevent the plate from
rotating. The moving contacts are double-faced so
that they can be ‘“‘make” or ‘‘break’ and are con-
nected to the base terminals by flexible leads. All
contacts are pure silver.

CHARACTERISTICS AND SETTINGS

The types SVF and SVF-1 single phase and
SVF-3 and SVF-31 three phase relays are supplied
with dropout voltages constant between 20 and 60
hertz, and have a scale calibrated in dropout volts.
See Table 1. These relays are designed for opera-
tion on a supply having a nominal value of 120
volts. The scale markings were determined by
reducing the voltage gradually from 120 volts. The
characteristics of the relays are such that at any
setting, the relay will drop out at the same value of
voltage (within 5%) for any frequency between 20
and 60 hertz. The pickup voltages will vary
somewhat on various relays.

The insensitivity of the single phase relays to
frequency is obtained primarily by operating the
voltage unit on full-wave rectified ac. To compen-
sate for the tendancy of the voltage unit to res-

PN
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TABLE |
120 Volt Relay Typlcal Typlcal Typlcal Burden?
Relay Dropout Voltage Pickup Values Operate Time' Reset Time? Per Phase
Range +5% Less Than ms ms Volt Amps
SVF 30-45 75 10 70 60,Hz 17 / 27° lag
25/Hz 18.5
SVF-1 24-36 75 10 70 60 Hz 17 / 27° lag
25Hz 18.5
SVF-3 30-45 95 15-25 75-60 4.9 /0°
SVF-31 18-30 100 15-25 75-60 4.9 /0°

'Time to open the normally closed contacts.
’Time to close the normally closed contacts.

*Values of volt-amperes are average for various plunger and shunt,positions.

pond to instantaneous voltage values and,
therefore, to drop out at higher rms voltages as the
frequency decreases, a reactor is used in the ac cir-
cuit. The effect of the reactor is to cause the rec-
tified current to increase slightly as the frequeney
decreases, thus keeping the dropout pointéat ap-
proximately the same rms voltage value
throughout the frequency range. The\series
resistor in the ac supply renders negligible “the
effect of the relay coil temperature fon “the
operating point. Because of residudl magnetism,
when the voltage is reduced feom' 120 volts, the
dropout point may be slightlyphigher than it is
when reduced from the pickupivalues.

INSTAKLATION

The relays should be mounted on switchboard
panels or theirqgquivalent in a location free from
dirt, moistufe, excessive vibration, and heat.
Mount thefrelay vertically by means of the four
mounting holes on the flange for semi-flush mount-
ing or by meansyof the rear 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
stéelypanel mounting or to the terminal studs fur-
nished with the relay for thick panel mounting.
The terminal studs may be easily removed or in-
serted by locking two nuts on the stud and then
turning the proper nut with a wrench.

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

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct
operation of this relay have been made at the fac-
tory and should not be disturbed after receipt by
the customer. If the adjustments have been chang-
ed, the relay taken apart for repairs, or if it is
desired to check the adjustments at regular
maintenance periods, the instructions below
should be followed.

All contacts should be cleaned periodically. A
contact burnisher S #182A836HO01 is recommend-
ed for this purpose. The use of abrasive material
for cleaning contacts is not recommended,
because of the danger of embedding small par-
ticles in the face of the soft silver and thus im-
pairing the contact.

SV UNIT CHECK AND MAINTENANCE

Several factors may affect the dropout ratio of
therelay. 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, or to leads so misshaped that they tend
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to rotate or tilt the moving contact insulation
plate with appreciable force.

In order to remove the plunger and shaft
assembly, it is necessary to remove the set-screw
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 its center section machined
off so that the shaft is exposed at this point and
can be prevented from turning by gripping shaft
and bushing with a pair of longnose pliers while
removing the set screw and nut. Then by pressing
down with the fingers on the upper end of the
shaft, the lower split sleeve which retains the lower
bearing will be forced out of the threaded tube, the
bearing will drop out freely, and the upper split
sleeve will be forced out far enough to permit
grasping it for removal. The shaft and plunger
assembly then can be removed.

The shaft bearing surfaces should not be clean-
ed or polished with any abrasive material, as the
abrasive particles might become imbedded in the
shaft and cause difficulty later. The plunger shaft
and bearings may be cleaned by wiping them
carefully with a clean, lintless cloth. This may be
moistened with benzene or some other cleaning
solvent if necessary. Use no lubricant on the
plunger shaft or bearings when reassemblingsthe
relay, since this will eventually become gummy
and prevent proper operation. It is recommended
that the shaft be cleaned at intervals)of ap-
proximately two years. When replacing ‘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 ghe threaded tube.

The moving contact leadS"pass through insula-
tion sleeves assembled, on'thie shanks of the ter-
minal clips which are attachéd to the base ter-
minals. These sleéves dre notched at their upper
ends, and the notches are toward the center of the
relay. The leads are bent at approximately a right
angle where they pass out through the notches,
which aids in preventing them from coming into
contact with the stationary contact brackets.

Although the moving contact leads are very
flexible, if the leads have been pulled out of their
original.shape by handling they may exert suf-
ficient), side pressure on the shaft bearing or

twisting force against the guide post to cause ap-
preciable friction and wear. If this conditiongCon-
tinues for a long period of time, the resulting wear
may affect the relay calibration or the dropout
ratio noticeably. In the extreme cases the wear
may progress to a degree which may occasionally
cause failure of the plunger to dropdown when the
relay is de-energized.

Correct shaping of the leadsyis not difficult,
and they may be checked readily/by removing the
guide post and the nut at théytop of the shaft. The
plunger should be heldyin the raised position,
either by energizing fherelay or by pressing lightly
against the collar under the insulation plate after
raising the plupgerymanually. Release the plate
and if in several tfials the plate comes to rest with
the center \line, of the contacts approximately
parallehto the,side of the base, its mounting hole
fairly willcentered, the plate not tip appreciably,
and the leads have a safe clearance to the
stationary*€ontact 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 convenient 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 enough to avoid side
pull or twisting force on the plunger assembly.

SV UNIT CONTACT SETTINGS.
ALL RELAYS

The normally open contact gap should be set
at 5/32”, and the follow (travel after contact
closure) should be 1/32” maximum. The moving
contact can be held in position by placing a 5/32”
spacer between the shaft collar and the top of the
core.

The normally closed contacts should have a
1/32” follow in the deenergized (reset) position.
When normally open contacts are changed to nor-
mally closed, the pickup value may be changed by
a few percent.

iy



TYPES SVF, SVF-1, SVF-3, SVF-31 RELAYS

LL. 41-766.4B

When the contacts are both normally open or
both normally closed, an effort should be made to
have both contacts make at the same time.

Contact position should not be used as a
means of altering the ratio of dropout to pickup.

CALIBRATION

Use the following procedure for calibrating the
relay if the relay has been taken apart for repairs
or the adjustments disturbed. This procedure
should not be used until it is apparent that the
relay is not in proper working order.

SV UNIT ELECTRICAL CHECK
Apply dc voltage to the coil terminals.

1) For the single phase relay disconnect one lead
from the rectifier bridge to the coil terminal
and connect a variable dc voltage supply to the
coil terminals.

2) For the three phase relay open the Flexitest
switches and connect a variable dc voltage sup-
ply to terminals 9 and 6.

The SV unit shunt should be capable ofva dc
pickup adjustment of 11 volts minimumto 33
volts maximum. At 33 volts the dropout value
should be greater than 10 volts and less than 14
volts for the SVF-1 and SVF=3l relays. At 33
volts the dropout value should be not less than 22
volts for the SVF and SVIE-3 Telays.

Reconnect all wires thatthave been removed.

RELAY CALIBRATION

CAUTION: Ifithe three phase relay is being
tested outof the case, the proper resistors per the
schematic, “must be connected into the circuit
before proceeding.

SVF single phase relay. Set the index mark on
the shunt to the 30 volt mark (approximately 3/4”
belowsthe frame). Apply 120 volts 60 hertz and
adjust the resistor for a dropout value of 30 volts
60 hertz, (Approximately 500 ohms). Reduce the

voltage from 120 volts to the dropout value when
checking the dropout setting. If a new scalg is be-
ing calibrated, mark the 35, 40, and 45\olt/points.
The dropout value at 25 hertz should not vary
more than 5% from the 60 hertz value.

The pickup value for the 45, volt setting must
be less than 80 volts.

SVF-3 three phase relay. Apply 3 phase, 120
volts 60 hertz phase to phase to the relay case or to
the relay with the appropriate resistors in series.
Calibrate as per ‘the single phase values for the
SVF.

The pickup Value for the 45 volt setting must
be 96, volt§ a¢ or less.

SVE-1"single phase relay. Set the index mark
omthe shunt to the 24 volt mark, (Approximately
3/4” below the frame). Apply 120 volts 60 hertz
and“adjust the resistor for a dropout value of 24
volts 60 hertz, (Approximately 600 ohms). Reduce
the voltage from 120 volts to the dropout value
when checking the dropout setting. If a new scale
is being calibrated, mark the 24, 30 and 36 volt
points. The dropout value at 25 hertz should not
vary more than 5% from the 60 hertz value.

The pickup value for the 36 volt setting must
be less than 75 volts.

SVF-31 three phase relay. Apply 3 phase 120
volts 60 hertz, phase to phase, to the relay case or
to the relay with the appropriate resistors in series.
Check and calibrate for the 18, 24 and 30 volt
dropout values.

The pickup value for the 30 volt setting must
be 100 volts ac phase to phase or less.

RENEWAL PARTS

Repair work can be done most satisfactorily at
the factory. However, interchangeable parts can
be furnished to the customers who are equipped
for doing repair work. When ordering parts,
always give the complete nameplate data.
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Fig. 1. Type SVF-31 Three Phase Relay (Front View)

Fig. 2. Type SVF-31 Three Phase Relay (Rear View)
1-External Resistor Assembly
(Note: For Types SVF and SVF-1 Single Phase Relay a single resistor and reactor are mounted inside case.)
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Fig. 3. Type SVF-31 Three Phase'Relay without case (Front View)
1-Two independent reversibleistationary contacts.
2-Moving Contact arim withitwo contacts.
3-Plunger.
4-Coil.
5-Calibrated Scale.
6-AdjustableyMagnetic Shunt.
7-Core Serew:

Fig. 4. Type SVF-31 Three Phase Relay without case (Rear View).
1-Diodes
2-Capacitor
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Fig. 5. Internal Schematic of the Type SVF and SVF-1 Under-
voltage Single Phase Relays, with two circuit opening
contacts without chassis shorting switches.

Fig. 6-%lnternal Schematic of the type SVF and SVF-1 Under-
voltage Single Phase Relays, with two circuit opening
contacts with chassis shorting switches.
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Fig. . Internal Schematic of the type SVF and SVF-1 Over-
voltage Single Phase Relays, with two circuit closing
contacts.

Fig. 8. Internal Schematic of the Type SVF and SVF-31 Under-
voltage Three Phase Relays, with two circuit opening
contacts without chassis shorting switches.
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Fig. 9. Internal Schematic of the Type SVF-3 and SVF-31 Under-
voltage Three Phase Relays, with two circuit contacts
with chassis‘shorting switches.
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Fig) 10. Internal Schematic of the Type SVF-3 and SVF-31 Fig. 11. Internal Schematic of the Type SVF-3 and SVF-31

Undervoltage Three Phase Relays, with one circuit Overvoltage Three Phase Relays, with two circuit
opening and one circuit closing contact. closing contacts.
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Fig. 12. Outline and Drilling Plan for Type SVF and SVF-1 Single Phase Relays in Type FT 21 Case.
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ADDENDUM TO Westinghouse I.L.41-766.5
INSTALLATION e OPERATION e MAINTENANCE

STRUCTIONS

TYPES SSV-T AND SSC-T RELAYS
(For Class IE Application)

This sheet notes changes which should be made in instruction leaflet I.L. 41-766,5 dated November 1977.

Page 4 - Paragraph at top of left column to be replaced by:

Indicating Contactor Switch (ICS)

Close the main relay contact§ and ‘pass suf-
ficient dc current through the trip gircuit to close
the contacts of the ICS. Thisyvalu€ of current
should be not greater than ICS’s“rated current.
The operation indicator target should drop freely.

The contact wipe' should be approximately
0.016 inches. The bridging moving contact should
touch both stationary contacts simultaneously.

A possible contingencies which may arise during installation, operation, or maintenance, and all
details and variations of this equipment do not purport to be covered by these instructions. lf further
information is desired by purchaser regarding his particular installation, operation or maintenance of
his equipment, the local Westinghouse Electric Corporation representative should be contacted.

ADDENDUM TO L.L. 41-766.5 EFFECTIVE FEBRUARY 1979






Westinghouse I.L. 41-766.5
INSTALLATION o OPERATION ¢ MAINTENANCE

INSTRUCTIOND

TYPES SSV-T AND SSC-T RELAYS
(For Class IE Application)

CAUTION: Before putting relays into service,
remove all blocking 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

These relays have been specially designed and
tested to establish their suitability for Class IE
applications. Materials have been selected and
tested to insure that the relays will perform their
intended function for their design life when
operated in a normal environment as defined by
ANSI standard C37.90 — 1971, when expoésed
to radiation levels up to 10* rads, and when sub-
jected to seismic events producing a, Shock
Response Spectrum within the limits of theWwelay:
rating.

“Class IE” is the safety classification of the
electric equipment and systems infnucléar power
generating stations that are essentialto.emergency
shutdown of the reactor, confainment isolation,
cooling of the reactor, andr heat removal from
the containment and reactomy . or otherwise are
essential in preventing sigaificant release of
radioactive material to the environment.

The solid statei\types SSC-T current relay
and SSV-T voltage, relay are high seismic relays
and suitable’ fop nuclear power staion relaying
protection.“Ehéy arg’adjustable over a wide range
of current andywvoltage and have a calibrated
scale plate which indicates the pick-up setting.
The output unit is a telephone relay and an ICS
(Indigating Contactor Switch) seal-in device.

The type SSC-T and, SSV-T relays have a
high ratio of drop-gut/amd are particularly
suitable for use iny, applications requiring an
accurate current or voltage level detector.

CONSTRUCTION

The type/SSC-T or SSV-T relay consists of
a prifited circuit board with a transformer, a scale
plate, "anWoutput telephone relay, and several
assoeiated components. The relay is mounted in
the semi-flush FT-11 Flexitest case. The relay
alse, includes one ICS (Indicating Contactor
Switch) for indication and seal-in purposes.
The relay chassis is draw-out construction for
edasy of test and maintenance.

The components are connected as shown in
Fig. 4, 5, and 6.

Input Transformer — The input transformer
is a two winding type with a center tapped
secondary winding. The secondary is connected
to two full wave rectifiers.

Rectifiers and DC Power Supply — There are
two full wave rectifiers. One with two zener
diodes and a capacitor is used as an input signal
and connected to a level detector (setting) circuit.
The zener diodes are also used as surge protec-
tions. The other full wave rectifier is used as dc
power supply. For type SSC-T overcurrent relay,
a resistor-zener diode is needed in order to keep
the current transformer’s linearity.

Setting Circuit — The setting circuit is con-
nected between zener-rectifier and sensing circuit.

AU possible contingencies which may arise during installation, operation, or maintenance, and all
détails and variations of this equipment do not purport to be covered by these instructions. If further
information is desired by purchaser regarding his particular installation, operation or maintenance of
his equipment, the local Westinghouse Electric Corporation representative should be contacted.

NEW INFORMATION

EFFECTIVE NOVEMBER 1977



It consists of two resistors and a potentiometer
with a scale plate. The potentiometer has a
locking feature to minimize accidential change
of setting.

Sensing Circuit — The sensing circuit consists
of a transistor, a zener diode, and several associ-
ated components. It is actually a level detector.
If the input voltage from the rectifier is high
enough to break down the zener diode, the output
transistor will be turned on.

Output circuit — The output circuit corsists
of a transistor driver and a telephone relay. The
overcurrent relay (SSC-T) has a telephone relay
equipped with 2-A type contacts. The over or
under voltage relay (SSV-T) has a telephone
relay equipped with 1-A & 1-B type contacts.

Indicating Contactor Switch (ICS) — The In-
dicating contactor switch is a small dc operated
clapper type device. A magnetic armature to
which leaf-spring mounted contacts are attached.
It is attracted to the magnetic core upon energiz-
ation of the switch. When the switch closes the
moving contracts bridge two stationary contagts
completing the trip circuit. Also during4this
operation, two fingers on the armature defleet
a spring located on the front of the switch gvhich
allows the target to drop. The target is® reset
from the outside of the case by a push réd logated
at the bottom of the cover.

OPERATION

The block diagrams of th¢ SSY-T and SSC-T
are shown in Fig. 1, 2, and)3 and the internal
schematic are shown infFig. 4, S5, and 6. For
overvoltage and owercugfent application, the
transistor Q2 is ndtrmally, not conducting and the
telephone relayds deénergized. The transistor QI
is used as an emitter fagllower. When ac voltage
or current is applied%o the primary of the trans-
former (T) a voltage is produced on the secondary
side that is preportional to the input. The
potentiometer (R2) is for the pick-up setting. If
the voltagesfrom rectifier (Z1, Z2, and C2) is
largemenough to exceed the breakdown voltage
of zener diode Z5, the zener diode conducts to
turm™on the transistor Q2 and operate the
telephone relay.

2

For undervoltage application, the transistogs
Q! and Q2 are normally conducting and the
telephone relay is pulled in. As soon as thedinput
voltage drops below the setting, the transistor
Q2 is turned off and the telephone relay is re-
leased.

CHARACTERISTICS

1. Overcurrent Relay SSC-T

Range Continuous Rating
0.5 — 2amps 2 amps
2.0 — 8amps 8 amps
4.0 —3l6 amps 10 amps
10 —40amps 10 amps

28 times the continuous
rating.

1 Second Rating:

Operating Frequency: 50/60 Hz

2% between — 20°C and
65%C.

Temperature Error:

Dropout Ratio: 90% to 98%

Response Time:

Dropout Time = 10 — 26 ms

For 2 to 15 times pickup
setting value (Fig. 10)

Transident Overreach: 5%
(Table I)

Burden:

Frequency Response: (Fig. 12)

Pickup Time = 10 — 13 ms



I.L. 41-766.5

TABLE | (60 hertz)
Pickup Current Setting
Range (Amps) Lowest Setting Highest Setting
VA PF.Anglegd VA P.F.Anglef
0.5- 20 0.5 8.5° 4.0 12.5°
20— 8.0 0.5 8.5° 5.0 12.5°
4.0-16.0 0.5 8.5° 5.0 12.5°
10.0 — 40.0 0.8 10.0° 8.0 10.7°

2. Over/Under voltage Relay SSV-T.

60 —140 Volts
140 — 320 Volts
280 — 640 Volts

Range:

Continuous Rating: Highest voltage of range
setting.

Operating Frequency: 50/60 Hz.

Temperature Error: 2% between —20°C and
+65°C

Dropout Ratio: 92% to 99%

Response Time: Pickup Time — 47" %10 ms
Dropout Timie —¢ 14 — 40
ms (Fig.9)

Burden;: 1 VA agl20Wolts 60 hertz

Trip Circuit

The main contactsgwill safely close 30 amperes
at 250 volts dc and thesseal in contacts of the in-
dicating coftactor Switch (when supplied) will
safely carry this cérrent long enough to trip a
circuit breaken, The indicating contactor switch
(when supplied) "has a pickup of approximately
1 ampere. Its dc resistance is 0.37 ohms.

SETTINGS:

The relay must be set for the desired levels of
voltage or current. The pickup of the relay is made
by adjusting the potentiometer in the front of the

relay. Setting in between the scale marking can
be made by applying the desired voltagefor cufrent
and adjusting the potentiometer until the) tele-
phone relay operates.

INSTALLATION

The relays should be;mounted on switchboard
panels or their equivalent“in, a®6cation free from
dirt, moisture, excesSivey vibration and heat.
Mount the relay vertically /by means of the four
mounting holes on the flange for the semi-flush
type FT case. The,mounting screws may be uti-
lized for grouftding the relay. External toothed
washers are®provided for use in the locations
shown onghe,outline and drilling plan to facilitate
making a good®electrical connection between the
relay\case, its mounting screws and the relay
panel. ‘Ground Wires are affixed to the mounting
screws"as) required for poorly grounded or insula-
ting panels. Other electrical connections may be
maderdirectly to the terminals by means of screws
fior steel panel mounting.

For detail information on the FT case refer
to I.LL. 41-076 for semi-flush mounting.

ADJUSTMENT AND MAINTENANCE

The proper adjustments to insure correct
operation of this relay have been made at the
factory and should not be disturbed after receipt
by the customer.

Acceptance Tests:

The following check is recommended to
insure that the relay is in proper working order.
Refer to the internal schematics and apply volt-
age or current to the proper terminals.

I. Minimum Trip Current — Check pickup
at minimum and maximum settings. This is
accomplished by applying the specified voltage
or current and checking the pickup of the output
telephone relay when the ac input is within +5%
of the settings.

2. Dropout Ratio — After checking pickup,
gradually reduce the input. The dropout should
be greater than 92% and 90% of the pickup for
SSV-T and SSC-T relays respectively.



Repeat above except to pass 85% of ICS
nameplate rating current. Contacts should not
pick up and target should not drop.

ROUTINE MAINTENCE

All relays’ calibration should be checked and
contacts should be cleaned at least once every
year. A contact burnisher S#I182A836HO0! is
recommended for cleaning purpose. It is recom-
mended to change the potentiomenter R2 every
ten years.

CALIBRATION

Use the following procedure for calibrating
the relay if the relay adjustments have been dis-
trubed. This procedure should not be used until
it is apparent that the relay is not in proper
working order. A new scale plate may be nec-
essary when parts are changed.

Dial Calibration — 1. Connect on ohmmeter
across proper relay terminals which connect to
the telephone relay contacts.

2. Apply the desired voltage or current to relay
terminals 8 and 9.

3. Turn potentiometer on front of relay counters
clockwise from extreme clockwise positionfuntil
the relay operates as indicated by the ohmmeter,

Indicating Contactor Switch (ICS)

Initially adjust unit on the pedestal®so that
armature fingers do not touchjthe ‘yoke in the
reset position. This can be dopesby‘l@osening the
mounting screw in the malded Ypedestal and
moving the ICS in the downward position.

1. Contact Wipe — Adjust the stationary,
contacts so that both stationary make with the
moving contacts simultaneously and wipe 164’
to 3/64 when the armature is against the core.

For double trip ICS units, adjust the third
contact so that it makes with it§ stafipnary con-
tact at the same time as the"two main contacts
or up to 1/64” ahead.

2. Target — MandallyGgdise the moving
contacts and check te, see that the target drops
at the same time asgptheWgentacts made or up to
1/16” ahead. The coves may be removed and
the tab holding,thentarget reformed slightly if
necessary. Howevep,care should be exercised so
that the target will'not drop with a slight jar.

3&@Piekupy — Unit should pickup at 98% of
rating and, not pickup at 85% of rating. If nec-
essary “the, cover leaf springs may be adjusted.
To%lower the pickup current use a tweezer or
sitmilartool and squeeze each leaf spring approxi-
matg equal by applying the tweezer between the
leaf spring and the front surface of the cover at
the bottom of the lower window.

If the pickup is low the front cover must be
removed and the leaf spring bent outward equally.

RENEWAL PARTS

Repair work can be done most satisfactorily
at the factory. However, interchangeable parts
can be furnished to customers who are equipped
for doing repair work. When ordering parts,
always give the complete nameplate data.
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Fig. 1. Block Diagram of the Type SSV-T Relay in the Type
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Fig. 3. Block Diagram of the Type SSC-T Relay (Double Trip)

Fig. 2. Block Diagram of the Type SSC-T Relay in the Type




CAPACI TOR DESCRIPTION STYLE)NS.
[ok] «4T70UF S0V | 7€2A680H04
C1-2 1.000UF_200V | 876A409H10
LIODE DESCRIPTION STYLE NO.
D1-2 1N 4821 188A342H16
JUMPER DESCRIPTION STYLE N@.
Ji,92 0,0HM RESI STOR | 862A478HO1
TRANSISTOR DESCRIPTION STYLE N@.
91-2 2N1T7 1) 762A5B5H08
RES1STOR DESCRIPTION STYLE N@.
R9 5100.0 .50W 2% | 629A531Ha9
RS 6200.0 .S50W 2% | 629AS31HSI
R7 10.0% «S0W 2% | 629AS31HS6"
R8 36.0K «5S0W 22 | 629AS531H69
R6 100.0K «50W 22 | 629A531H80
ZENER DESCRIPTION STYLE N8«
Z4 IN9658 24V 186A797 HO8
25 IN5235B 6.8V | 862A288HO7
Z1=2 L5KE200 200.0V | 878A6I9HOI
28 IN303SB  43.0V | 188A302H08
TELE RELAY
SSv 541D514H33
POT
R2 ISK 763A560H2|
COMP LOCATION. .- .-~ 351617
BLOCKDIAGRAM..__. .. 3B516A14
(775B589).
Fig. 4. Internal Schematic of the Type SSV-T Relay
—_—,—— et — — et ————_—_—— —— e — —— e — — — CAPACI TOR DESCRIPTION STYLE NO.
c3 «470UF S0V | 762A680H04
ol Ci1-2 1.000UF 200V | ¥76A409H10
I bt Ri DIODE DESCRIPTION STYLE N@.
D3-4-5 IN9 14 B36A928KHO1
| vl-2 184821 188A342H16
7
L e pf poT
l M R2 10Kk 763A560H20
73 Cl== l)‘ESCNlP'”GN STYLE NO.
| Q1-2 281711 762A585H08
| 2 RESI STOR DESCRIPTION STYLE NQ.
R3 3000.0 +50W 2% | 629A531HAa3
| RS 6200.0 «S0W 2% } 629A531HSI
R7 10.0K «S0W 2% | 629AS31HS6
| 72 R8 43.0K «+50W 2% | 629A531H71
wl Ré& 100.0K .50 2% { 629AS531H80
T 3 vT R4 470.0 «S0W 2% | 629A531H24
Ri 620.0 S.00W 1% | B37A233H03
| 02 ZENER DESCRIPTION STYLE N@.
23 IN2986B 24 V | 629A798H03
Z5 INS235B 6.8V | 862A288H07
z1-2 USKE200 200.0V | 878A6I9HO!
— —y—F z6 IN3036A  47.0V | 1844449H05
TELE RELAY
* ss¢ 541D514H24
[1a5ic82602 T 2-8 AMPS sscT |
145/C82603 | 5-2 AMPS sSCT %OMF‘, LOCAGLION___-gSIS:IB
145/CB2G03 | 4-16 AMPS ___ SSCT LOCK DIAGRAM... 3516415
145/C82G05 | 10-40 AMPS  SSC-T

(775B590).

Fig. 5. Internal Schematic of the Type SSC-T Relay
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CAPACT TuR DESCRIZTION STYLE NO.
3 -aT0UF 50V | 762A680H04
ci-2 IEBDOUF 200V | 8754209410

vl o0g CESCREPTI 2N STLE NO.
03-a-5 1Ngya £ 16449 28HO1
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POT
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OFSCRIPTION STYLE ~O.
01-2 ENTRAN 762A535H08

ReS 1 sTar DeSCRIPTION STYLE NO.
K3 30N00.0  -504 21 | $27A531Ha3
RS 6200.0 27 | €22,3531K51
7 10.9% 2% | 6.226531A456
R3 <3.04 . 22 [ s2:353147M1
K& 10D 0K 504 22 | 629AS31H80
Ra 470.0  .50w 23 | 6294531 H24
R1 628.0 5.00a 12 | 5374233403

ZENER JESCrRIPTION STYLE N@.
z3 IN 29868 24V | 6294798HO3
5 INS2358 6.4V (86242330107
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TELE RELAY
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CCMP LOCATION..._ 35I6Ai8

BLOCK DIAGRAM. ..

3517480

(775B758).

Schematic | of the Type SSC-T Relay

(Double Trip)
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Fig. 7. Component Location on SSV-T Module

Fig. 8. Component Location on SSC-T Module
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Fig. 9. Typical Operating and Reset Time Curves of the Type SSV-T Relay
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Fig. 10. Typical operating and Reset Time Curves of the Type SSC-T Relay
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OUTLINE AND DRILLING FOR RELAY CASE TYPE FT-II
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INSTALLATION

Westinghouse 1.L. 41-766.1G
OPERATION ¢ MAINTENANCE

INSTRUCTIO NS

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 thecontacts 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 and SV-1 voltage relays are applicable 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 over
a wide range of voltage or current, are provided #ith
mechanical operation indicators, and have a calibra-
ted scale which indicates the pick-up setting.“Both
contacts can readily be changed from °‘‘make’’ to
‘“‘break’’. The volt-ampere burden is low.

The type SC and SV relays have aghigh tafio of
drop-out to pick-up (90 to 98%) and are patticularly
suitable for fault detector relays. The typefSC-1 and
SV-1relays have a lower ratio of . drop-out to pick-up.
This lowerratio may be desirable@in'seme applications,
and it makes possible a plungempull characteristic
which permits the operationfof a latching device. The
latch is combined with the mechanical operation indi-
cator, and prevents further motion of the moving con-
tacts after the relay has©perated.

CONSTRUCTION

The types SC,,SC41 and SV and SV-1 relays oper-
ate on the solenoid“principle. A U-shaped iron frame,
mounted on the moulded base, supports the coil and
serves asthe external magnetic path for the coil. The
coil surrounds a core and flux shunt. The upper end
of théseore isthreaded and projects through the upper
side of the frame, to which it is fastened by a nut. A
tube threaded on the outside at its lower end is assem-
bled in the core, and the threaded end extends below
bhe 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 plunger/shafty is assembled in the
lower end of this threaded tube. It is held in place
by two split spring sleeves, one above and one below
the bearing. The split sleeves must be compressed
to insert themingtheéytubeand they will remain at any
position in whieh they are placed. The bearing for
the upper efdyof the plunger shaft is a F‘luorosint®
bushing which is” pressed in the upper end of the
core. This bearing is visible when the plunger is in
the energized position. The plunger itself does not
touch“the walls of the tube in which it moves.

A flux shunt which surroundsthe core is screwed
on theftube, and its lower end projects below the re-
lay frame. The position of this shunt determines the
pick-up setting of the relay. The lower end of the
shuntis beveled and knurled, so that 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 chatter, even on heavy overloads
and in 25 cycle applications.

The core, shunt and plunger construction also
ﬁrovides 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 relays it 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 shunt is held in any desired position by pfes-
sure from a curved arm made of sheet spring steel,
which is fastened to the bottom of the coil frame at
the rear of the shunt. This spring arm is shaped te
extend around the shunt to the front of the rélay, ‘and
in its normal position it exerts sufficient pressure
against the shuntto prevent any creepingfof the shunt
or undesired change of setting. The frontyend of the
spring arm has a bent-overtabon whi¢h thumb-pressure
may be applied to move the amm outhyof contact with
the shunt while the position of“the latter is being
changed.

The stationary contactS™are assembled on slotted
brackets. These are,held i poesition on the base by
filister-head screws whichuare threaded into the ter-
minal inserts. Lock-washers are assembledinside the
moulded terminal bushings between the inserts and
the base, as a safeguard against loosening of the
screws. By rotating the bracket on its mounting screw
and moving it alongits slot, the contact assembly can
be made_ either normally open or normally closed. The
moving contacts are mounted on a Micarta insulation
plate whiehis secured to the threaded endof the plun-
ger shaftiby a nut. The front edge of this insulation
plate operates the indicator. The rear portion of the
plateis slottedanda postscrewedtotheframe passes
through this slot to prevent the plate from rotating.

Fig. 2. InternalySchematic of the Single Unit Type SC or
SC-1"Relay in The Type FT 2] Case.

The, moving contacts are double-faced so that they
c¢an beysmake’’ or ‘‘break’’ and are connected to the
base terminals by flexible leads. All contacts are
pure“silver. The contacts will carry 5 amperes con-
tinuously, and will interrupt 5 amperes at 115 volts
A-C, 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
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 SCand SC-1relays have been providedwith tapped
coilsto meet thisrequirement.The coiltaps 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. Internal 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. The
scale plate is not calibrated for the relays withgtap-
ped coils, as there is not sufficient space for marking
a scalefor eachtap. However, the scale plate 1§, sup-
plied in order that a customer may mark on 1tythein-
dividual relay setting or settings if desireds

INSTALLATION

The relays should be mounted ‘on switchboard
panels ortheir equivalent in a location, free from dirt,
moisture, excessive vibration, ‘@nd heat. Mount the
relay vertically by means of the foutpmounting holes
on the flange for semi-flush®mounting or by means of
the rear mounting stud or studs for projection mount-
ing. Either a mountinggstud“er®the mounting screws
may be utilized for grounding the relay. The electri-
cal connections, maybe‘made directly to the terminals
by means of sérews forysteel panel mounting or to the
terminal studs furnished with the relay for thick panel
mounting. The“terminal studs may be easily removed
or inserted by locking two nuts on the stud and then
turning the proper nut with a wrench.

For detailed FT case information refer to I.L.
412076

ADJUSTMENTS AND MAINTENANCE

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

-

Fig. 43 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 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 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 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 is
exposed at this point and can be prevented from turns
ing by gripping shaft and bushing with a pair of Teng-
nose pliers while removing the set screw and_nut:
Then by pressing down with the fingers on the upper
end of the shaft, the lower split sleeve which retains
the lower bearing will be forced out of thle threaded
tube, the bearing will drop out freely, andthe upper
split sleeve will be forced out far eppughyto permit
grasping it for removal. The shaft ‘and plunger as-
sembly then can be removed.

The shaft and plunger assembly €hould be hand-
led carefully to avoid bending the shaft or damaging
the bearing surfaces. The shaft should never be grip-
ped on its upper beating surface, below the spool-
shaped bushing, whén loosening the nut and setscrew,
as this would almost/certainly damage the bearing
surface. The shaftybearing surfaces should not be
cleaned or polished with any abrasive material, as
the abrasive particles might become imbedded in the
shaft and cause difficulty later. The plunger shaft
and bearings may be cleaned by wiping them care-
fully with a‘€lean, lint-less cloth. This may be mois-
tened with, benzene or some other cleaning solvent if
necéssarys Use no lubricant on the plunger shaft or
bearings when re-assembling the relay, since this
willy eventually become gummy and prevent proper
operation. It is recommended that the shaft be clean-

Fig)6. Internal Schematic of the Three Unit Type SC or
SC-1 Relay in the Type FT32 Case.

ed”at 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 so that its 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 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 assembled onthe shanks oftheterminal clips
o
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CHARACTERISTICS OF TYPES SC AND SC-1 RELAYS

Range of Watts V.A. at

Adjustment Max. Amps. 5 Amps. 5 Amps. Dropout Dropout;
Type Frequency Amps. Continuous 60 Cycles 60 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 90-98% 65-80%
sC DC, 25 to 60 hz. 4-16 12 1.5 5 90-98% 65-80%
SC DC, 25 to 60 hz. 10-40 25 .24 | 90-98% 65-80%
SC DC, 25 to 60 hz. 20-80 40 .07 .16 90-98% 65-80%
sC DC, 25 to 60 hz. 40-160 40 .03 .05 90-98% 65-80%
sC DC, 25 to 60 hz. 4-100*  10-15-20 1.7-0.6-0.18 5-1-0.2 90~98% 65-80%
SC-1 DC, 25 to 60 hz. .5-2 1.5 100 210 85-60% 25-40%
SC-1 DC, 25 to 60 hz. 1-4 3 24 60 35260% 25-40%
SC-1 DC, 25 to 60 hz. 2-8 6 6 16 85-60% 25-40%
SC-1 DC, 25 to 60 hz. 4-16 12 1.5 5 35-60% 25-40%
SC-1 DC, 25 to 60 hz. 10-40 25 .25 .65 35-60% 25-40%
SC-1 DC, 25 to 60 hz 20-80 40 .07 .16 35-60% 25-40%
SC-1 DC, 25 to 60 hz. 40-160 40 .03 .05 35-60% 25-40%
SC-1 DC, 25 to 60 hz. 4-100* 10-15-20 1.7-0.6-0.18 5-1-0x2 35-60% 25-40%

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

CHARACTERISTICS OF SV AND, SV-I"REDAYS

Range of Watts at

Frequency Adjustment Max. Volts 1153V. AC V.A. at Dropout
Type (Cycles) Volts Continuous (125 4. 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 60 280-640 640 - - 90-98%
RAY 50 70-160 180 2.8 6.1 90-98%
SV 25 70-160 200 - 1.5 2.5 90-98%
SV DC 50-150 160 4.8 - 65-80%
SV DC 100-300 300 - - 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%
SV-1 60 280-640 640 - - 40-80%
SV-1 50 70-160 180 3.5 7.1 40-80%
SV-1 25 70-160 200 1.4 3.2 40-80%
SV-1 DC 50-150 150 4.8 - 25-40%
SV-1 DC 100300 300 - - 25-40%

NOTES:--Standard current relays are calibrated on 60 cycles. This calibration is approximately correct
for 25 cycle and DC appli€ations, but there will be discrepancies of 10% to 15% at some points of scalc.

Values of watts and veolt-amperes in the tables are average for various plunger and shunt position.
For the SC relay, velt<amperes for pickup at minimum setting are approximately 3.4 and 1.4 for 60

and 25 cycles. Watts @t minimum setting are approximately 1.0, .65 and .57 for 60 cycles, 25 cycles and
DC respectively. Multiply values by 16 for approximate burdens at maximum setting.

For thelSC-1"telay, volt-amperes for pickup at minimum setting are approximately 3.5 and 1.3 for 60
and 25 cyclesiiWatts’at minimum settings are 1.3,.7 and.57 for60 cycles, 25 cycles and d-c respectively
Multiply values 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 31, 240 and 770 V.A. respectively.

Dropout ratio varies somewhat with pickup adjustment but will be approximately constant for any
given pickup setting. Limits in tables include variables such as friction and other individual relay varia-
tions.

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. These
sleeves are notched at their upper ends, and thie‘not-
ches aretoward the center of therelay. The leads are
bent at approximately a right angle wherefthey pass
out through the notches, which aids ingpreventing them
from coming into contact with the stationary®€ontact
brackets. Figure 11 shows properly coiled and assem-
bled moving contact leads.

Althoughthe moving contagct leads are very flexi-
ble, if theleads have been pulledyout of their original
shape by handling they may exert sufficient side pres-
sure on the shaft béaring)or twisting force against
the guide post to cause appreciable friction and wear.
If this conditionfcontinues for a long period of time,
the resulting wearymay affect the relay calibration or
or the dropout ratio neticeably. In extreme cases the
wear mayprogressto adegree whichmay occasionally
cause failure of the plungerto drop down when the re-
lay is de<4energized.

Correct shaping of the leads is not difficult, and
they, mayabe checked readily by removing the guide
post and the nut at the top of the shaft. The plunger
should“be held in the raised position, either by ener-
gizing the relay or by pressing lightly against the

Eigl 8. Typical Time Curves for the Types SC and SV
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 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, theleads are properly
shap ed.

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 atre
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.

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 a
5/32"" spacer between the shaft collar and the top of
the core. This dimension should be 3/16’’ on the . SV-
1 relay for A-C. Both contacts should touchat the
same time when the plunger is raised. When theypluf-
is moved upward against its stop, there should béya
slight deflection of the stationary contact stop.springs,
but this should not exceed 1/32’’. When thelstatienary
contacts are reversed so that they are_closed/when
the relay is de-energized, they should be lecated so
that they just touch the moving¥contacts 4when the
latter are 1/32"* above the de-enefgized position. On
some relays it may be found,thatiwhen the contacts
are used in this position the“relay“may operate at
values a few percent belowfthe scdle markings. The
adjustments specified for the stationary contacts are
important. Failure to obsenve thém may cause improper
relay operation, either direetly or after a period of
service. Contact pesitiongShould 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. Whenordering parts, always give the com-
plete nameplate data.
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INSTALLATION

Westinghouse 1.L. 41-766.1G
OPERATION ¢ MAINTENANCE

INSTRUCTIONGS

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 and SV-1 voltage relays areapplicable 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 aredesired. They are adjustable over
a wide range of voltage or current, are provided #1th
mechanical operation indicators, and have a calibra-
ted scale which indicates the pick-up setting. Beth
contacts can readily be changed from ‘‘makel’ to
‘“‘break’’. The volt-ampere burden is low.

The type SC and SV relays have aghigh‘ratio of
drop-out to pick-up (90 to 98%) and are particularly
suitable for fault detector relays. The typefSC-1 and
SV-1relays have a lower ratio of [drop-out, to pick-up.
This lowerratio may be desirable’in seme applications,
and it makes possible a plungerdpull characteristic
which permits the operationfof a latching device. The
latch is combined with the meéehanical operation indi-
cator, and prevents further,metion of the moving con-
tacts after the reldy hasperated.

CONSTRUCTION

The types S€,SCA1 and SV and SV-1 relays oper-
ate on the solenoid™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
coil surrounds a core and flux shunt. The upper end
of the“eore isthreaded and projects through the upper
side of the frame, to which it is fastened by a nut. A
tube threaded on the outside at its lower end is assem
bled, in the core, and the threaded end extends below
the core. A Fluorosint® bushing, which is the lower
® The Polymer Corp.

SUPERSEDES |.L. 41-766.1F

*Denotes change from superseded issve.

bearing for the plunger /Shaftnis assembled in the
lower end of this threaded(tube. It is held in place
by two split spring sleeves, one above and one below
the bearing. The split, sleeves must be compressed
to insert them in Ahedube and they will remain at any
position in which they are placed. The bearing for
the upper end“ef the plunger shaft is a F‘luorosint®
bushing which 1s”pressed in the upper end of the
core. This, bearing is visible when the plunger is in
the energized position. The plunger itself does not
toueh theywalls of the tube in which.it moves.

A flux shunt which surroundsthe core is screwed
on thestube, and its lower end projects below the re-

lay, frame. The position of this shunt determines the
pick-up setting of the relay. The lower end of the
shuntis beveled and knurled, so that 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 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 latch type relays it 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
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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 shunt is held in any desired position by pfres-
sure from a curved arm made of sheet spring steels
which is fastened to the bottom of the coil frame at
the rear of the shunt. This spring arm is shaped‘te.
extend around the shunt to the front of the rglay,“and
in its normal position it exerts sufficient pressure
against the shuntto prevent any creeping of thé shunt
or undesired change of setting. The frontyend of the
springarmhas abent-overtabon whi¢h thumb-pressure
may be applied to move the ammgouthof contact with
the shunt while the position of“the latter is being
changed.

The stationary contacts are assembled on slotted
brackets. These are held ifi position on the base by
filister-head screws whichuare threaded into the ter-
minal inserts. LOck-washels are assembledinside the
moulded terminal bushings between the inserts and
the base, as a safegard against loosening of the
screws. By rotating the bracket on its mounting screw
andmoving it alongits slot, the contact assembly can
be made, either normally open or normally closed.The
moving contacts are mounted on a Micarta insulation
plate whiehiis secured tothe threaded endof the plun-
gef ‘Shaft,by a nut. The front edge of this insulation
plate operates the indicator. The rear portion of the
plateis slotted and a post screwed to the frame passes
through this slot to prevent the plate from rotating.

Fig. 2. InternolySchematic of the Single Unit Type SC or
SC-1'Relay in The Type FT 21 Case.

The, movipg contacts are double-faced so that they
¢an beydmake’’ or ‘‘break’’ and are connected to the
base terminals by flexible leads. All contacts are
pure“silver. The contacts will carry 5 amperes con-
tinuously, and will interrupt 5 amperes at 115 volts
A-C, 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
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 providedwith tapped
coilstomeetthisrequirement.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. Internal 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. The
scale plate is not calibrated for the relays withgtap-
ped coils, as there is not sufficient space for marking
a scalefor eachtap. However, the scale plate 1sysup-
plied in order that a customer may mark on iththe ‘in-
dividual relay setting or settings if desireds

INSTALLATION

The relays should be mourted on switchboard
panels or their equivalent in a location,free from dirt,
moisture, excessive vibratien, ‘and heat. Mount the
relay vertically by means of the, fourdmounting holes
on the flange for semi-flushmounting or by means of
the rear mounting stud or studs for projection mount-
ing. Either a mountinggstud“6r*the mounting screws
may be utilized for grounding the relay. The electri-
cal connections mayibe madé directly to the terminals
by means of sgrews forsteel panel mounting or to the
terminal studs furnished with the relay for thick panel
mounting. Theterminal studs may be easily removed
or inserted by locking two nuts on the stud and then
turning the proper nut with a wrench.

For detailed FT case information refer to I.L.
4140736.

ADJUSTMENTS AND MAINTENANCE

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

Fig. 4.3 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 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 order to removetheplunger 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 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 is
exposedat this point and can be prevented from turn-
ing by gripping shaft and bushing with a pair of Tong-
nose pliers while removing the set screw and_nut:
Then by pressing down with the fingers on the upper
end of the shaft, the lower split sleeve which retains
the lower bearing will be forced out of the threaded
tube, the bearing will drop out freely, andithe upper
split sleeve will be forced out far empugh,to permit
grasping it for removal. The shaft ‘and plunger as-
sembly then can be removed.

The shaft and plunger asseémbly&hould be hand-
led carefully to avoid bending the _shaft or damaging
the bearing surfaces. The ghaft should never be grip-
ped on its upper beating surface, below the spool-
shaped bushing, whén looseningthe nutand setscrew,
as this would alinost{certainly damage the bearing
surface. The shaftybearing surfaces should not be
cleaned or polished Wwith any abrasive material, as
the abrasive particles might become imbedded in the
shaft and cause difficulty later. The plunger shaft
and bearings may be cleaned by wiping them care-
fully with a“elean, lint-less cloth. This may be mois-
tened with benzene or some other cleaning solvent if
necéssary: Use no lubricant on the plunger shaft or
bearings when re-assembling the relay, since this
will) eventually become gummy and prevent proper
operation. It is recommended that the shaft be clean-

Figa6. Internal Schematic of the Three Unit Type SC or
SC-1 Relay in the Type FT32 Case.

ed”at 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 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 contact leads passthrough insulation
sleeves assembled onthe shanks ofthe terminal clips
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CHARACTERISTICS OF TYPES SC AND SC-1 RELAYS

Range of Watts V.A. at
Adjustment Max. Amps. 5 Amps. 5 Amps. Dropout Dropout
Type Frequency Amps. Continuous 60 Cycles 60 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 90-98% 65-80%
SC DC, 25 to 60 hz. 4-16 12 1.5 5 90-98% 65-80%
sC DC, 25 to 60 hz. 10-40 25 .24 N 90-98% 65-80%
SC DC, 25 to 60 hz. 20-80 40 .07 .16 90-98% 65-80%
SC DC, 25 to 60 hz. 40-160 40 .03 .05 9.0-98% 65-80%
SC DC, 25 to 60 hz. 4-100* 10-15-20 1.7-0.6-0.18 5-1-0.2 90-98% 65-80%
SC-1 DC, 25 to 60 hz. .5-2 1.5 100 210 35-60% 25-40%
SC-1 DC, 25 to 60 hz. 1-4 3 24 60 35:60% 25-40%
SC-1 DC, 25 to 60 hz. 2-8 6 6 16 35-60% 25-40%
SC-1 DC, 25 to 60 hz. 4-16 12 1.5 5 35-60% 25-40%
SC-1 DC, 25 to 60 hz. 10-40 25 .25 .65 35-60% 25-40%
SC-1 DC, 25 to 60 hz. 20-80 40 .07 {16 35-60% 25-40%
SC-1 DC, 25 to 60 hz. 40-160 40 .03 .05 35-60% 25-40%
SC-1 DC, 25 to 60 hz. 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 ampergs.
CHARACTERISTICS OF SV AND _SV-1"RERAYS
Range of Watts at
Frequency Adjustment Max. Volts 115V. AC V.A. at Dropout
Type (Cycles) Volts Continuous (125 V. 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 60 280-640 640 - - 90-98%
RAY 50 70-160 180 2.8 6.1 90-98%
SV 25 70-160 200 1.5 2.5 90-98%
SV DC 50-150 150 4.8 - 65-80%
RAY DC 100-300 300 - - 65-80%
Sv:a1 60 7-16 16 - - 40-80%
SvV-1 60 70-160 160 4.1 8.5 40-80%
SV-1 60 140-320 320 - - 40-80%
SvV-1 60 280-640 640 - - 40-80%
SV-1 50 70-160 180 3.5 7.1 40-80%
Sv-1 25 70-160 200 1.4 3.2 40-80%
SV-1 DC 50-150 150 4.8 - 25-40%
SvV-1 DC 100-300 300 - - 25-40%

NOTES:--Standard current relays are calibrated on 60 cycles. This calibration is approximately correct
for 25 cycle and DC applications;ubut there will be discrepancies of 10% to 15% at some points of scalec.

Values of watts and velt-amperes in the tables are average for various plunger and shunt position.

For the SC relayg#volt-amperes for pickup at minimum setting are approximately 3.4 and 1.4 for 60
and 25 cycles. Watts ‘atfminimum setting are approximately 1.0, .65 and .57 for 60 cycles, 25 cycles and
DC respectively. Multiply values by 16 for approximate burdens at maximum setting.

For thesSC-14relay, "volt-amperes for pickup at minimum setting are approximately 3.5 and 1.3 for 60
and 25 cyclesyWatts@at minimum settings are 1.3,.7 and .57 for 60 cycles, 25 cycles and d-c respectively
Multiply values byf16 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, 240 and 770 V.A. respectively.

Dropout ratio varies somewhat with pickup adjustment but will be approximately constant for any
given"pickup setting. Limits in tables include variables such as friction and other individual relay varia-
tions.

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. These
sleeves are notched at their upper ends, and theynot-
ches aretoward the centerof the relay. The léads are
bent at approximately a right angle wheregthey pass
out through the notches, which aids in_preventing them
from coming into contact with the stationany.eontact
brackets. Figure 11 shows properly coiled“and assem-
bled moving contact leads.

Althoughthe moving contacét leads are very flexi-
ble, if the leads have been pulled out of their original
shape by handling they mag eXert sufficient side pres-
sure on the shaft bearing Or twisting force against
the guide post to causeappre€iable friction and wear.
If this conditiondeontinues“for a long period of time,
the resulting wear, may afféct the relay calibration or
or the dropout ratio“neticeably. In extreme cases the
wear may progress to a degree whichmay occasionally
cause failure of the plungerto drop down when the re-
lay is dejenergized.

Correctashaping of the leads is not difficult, and
they may 'be checked readily by removing the guide
postiand the nut at the top of the shaft. The plunger
should be held in the raised position, either by ener-
gizing the relay or by pressing lightly against the

Eigi' 8. 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 monnting hole fairly well center-
ed with the end of the shaft, if the plate does not tip
appreciably, and if theleads 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 theleads 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 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.

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 a
5/32" spacer between the shaft collar and the top of
the core. This dimension should be 3/16’* on the SV-
1 relay for A-C. Both contacts should touch At the
same time when the plunger is raised. When theyplun-
is moved upward against its stop, there should be,a
slight deflection of the stationary contact stop springs,
but this should not exceed 1/32’’. Whenthefstatienary
contacts are reversed so that they are closed when
the relay is de-energized, they shouldfbe located so
that they just touch the moving@contacts when the
latter are 1/32’’ above the de-enepgized position. On
some relays it may be found, that. whenthe contacts
are used in this position the relayiWmay operate at
values a few percent belowgthe scale markings. The
adjustments specified for the stationary contacts are
important. Failure to obsenvethem may cause improper
relay operation, either direétly or after a period of
service. Contact pesition.should not be used as a
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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. Whenordering parts, always give the com-
plete nameplate data.
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Fig. 11. Internal Schematic for Reldys in Front Connected
Case.
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Fig. 12. Outline and Drilling Plan for Relays in Front Connected Case.
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Fig. 13 Outline and Drilling Plan for Single and Double Unit Relays in the Type FT21 Case.
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Fig. 14. Outline and Drilling Plan for Three Unit Relays in the Type FT32 Case.
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