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INSTA L L A T I ON • OPER A TI ON • MAINTENANCE 

INSTRUCTIONS 
TYPES SC, SCI, SV AND SV-1 BELAYS 

CAUTION Before putting 

into service, remove all 

protective relays 

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 con­

tacts 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 applica­

ble ·.,here an instantaneous plunger relay of 

hiGh accuracy is required. These relays are 

suitable for protective service, and for aux­

iliary service where some of their special 

features are desired. They are adjustable 

ever a wide range of voltage or current, are 

provided with mechanical operation indicators, 

and have a calibrated 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 a high ratio 

of drop-out to pick-up (90 to 98%) and are 

particularly suitable for fault detector 

relays. The type SC-1 and SV-1 relays have a 

lower ratio of drop-out to pick-up. This 

lower ratio may be desirable in some appli­

cations, and it makes possible a plunger pull 

characteristic which permits the operation of 

a latching device. The latch is combined with 

tho mechanical operation indicator, and pre­

vents further motion of the moving contacts 

after the relay has operated. 

CONSTRUCTION 

The types SC, SC-1, SV and SV-1 relays oper­

:ite on the solenoid principle. A U-shaped 

NEW INFORMATION 

iron frame, mounted 

supports the co�l and 

on the moulded bas0, 

serves as the ex t ernal 

magnetic path for the co5l. 
surrounds a core and flux shunt. 

The coi l 
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 end extends below 

the core . A graphite bushing, which is the 

lower bearing for the plunger shaft, is as­

sembled in the lower end of this threaded 

tube. It is held in place by two split spring 

sleeves, one a bove and one below the bea ring. 

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 bear-

in� for the upper end of the plunger sh aft is 

a graphite bushing which is pressed in the up-

per end of the core. This bearing is visible 

whe� the plunger is in the energized position. 

The plunger itself does not touch the w alls of 

the tube in which it moves. 

A flux shunt whlch surrounds the core is 

screwed on the tube, and its lower end pro­
jects below the relay frame. The position of 

this shunt determines the pick-up setting of 

the relay. The lower end of the shunt is 

beveled and knurled, so that it can be 

grasped by the fingers and turned to change 

the setting. A calibrated scale plate is 

mounted artjacent to the shunt. A groove just 

above the knurl 1n the lower end of the shur. · 
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 pluncer, core and 

flux shunt (which differ in details in the 

various types of these relays) causes the 

plunger to float in its energized ]losition . 
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TYPES SC. SCI. SV AND SV-1 RELAYS---------------

TERMINAL 

MOVIN<O (ON TACT 

STATIONARY CoNTACT 

I 
I I 
) ' I 

........ ___________ ./ 

fRONT VIEW 

TAP TERMINAL 
WH£N USED 

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

without being held against a stop, even when 

energized much above the pick-up value. 

Consequently, there is negligible noise and 

the contacts 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 

pick-up in the SC and SV relay&. This ratio 

is above 90% for any pick-up setting. In the 

latch type relays it is necessary for the 

plunger . to ris� with sufficient force to 

operate the latch positively and to deflect 

the etationary contacts sufficiently to pre-

vent 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 character-

istic, and this lower ratio may be desirable 

in some applications where the latch is not 

required. The plunger 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 

setlting. 

The shunt is held in any desired position by 

pressure from a curved arm made of sheet 

spring steel, Which is fastened to the bottom 
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182A854 

Fig. 2. Internal Scltematic of the Single Unit Type SC or 
SC-l Relay In The Type FT2J Case. 

of the coil frame at the rear of the shunt. 

This spr:Lng arm is shaped to extend around the 

shunt to the front of the relay, and in its 

normal position it exerts sufficient pressure 

against the shunt to prevent any creeping of 

the shunt or undesired change of setting. The 

front end of the spring arm has a bent-over 

tab on which thumb-pressure may be 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 terminal inserts. Lock-

washers are assembled inside the moulded 

terminal bushings between the inserts and the 

base, as a safeguard against loosening of the 

screws. By 

mounting screw 

the contact 

rotating the bracket on its 

and moving it along its 

assembly can be made 

slot, 

either 

normally open or normally closed. 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 front edge of 

this insulation plate operates the indicator. 

The rear portion of the plate is slotted and a 

post screwed to the frame passes through this 

�. 
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TYPES SC, SCI. SV AND SV-1 RELAYS ______________ ____;I:..=.Lc...:.4.:.....:.1·7 ...;:;.66::.;..:..1 

lJNUCT::. - EITMER 
MAlE 0� JREA� 
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LEFT �AN() Ulll T -­(fit Oil T �I E'N) 

TAPPED hiR <t fil 
100 AMP �A11uE 

INTERNAL SCHEMATIC 

l82A855 

Fig. 3. Internal Schematic of the Double Unit Type SC or 
SC- l Relay in the Type FT2l Case. 

slot to prevent the plate from rotating. The 

movinf contacts are double-faced so that they 

can be "make" or "break" and are connected to 

the base terminals by flexible leads. Al l 
contacts are pure silver. The contacts will 

cnrry 5 amperes continuously, and will inter­

rupt 5 amperes at 115 volts A-C, or 1 ampere 

nt 125 volts D-C. 

The mr:chanical operation indicators used on 
thPoV relays are shockproof, and can be used 
to indicate on the up stroke or down stroke of 
thr plunger. The indicator is reset by 

pull inf� out the knurled stud which projects 

through the cover nut. Tho indicator should 

be reset after each relay operation because 

.Jtherwise there may be a one or two percent 

decrease in the operating value of the relay. 

The operation i ndicator is assembled at the 

facto ry to indic ate on the up stroke of the 

plunger, but by removing the two mountinc 

screws which fasten the indicator to the mair 

frame, turning the indicator bracket around 

and at the same time swinging the indicator 

flag lorJ" about its shaft, the indicator can 

bn set to indicate on the down stroke of t he 

plunger. The rivet weight must be removed 

from the indicator flag and the latch screen 

INT£RNAL SCHEMAT IC 

CVrtTACTS EITNER----
1 o�Aii£ l EIREAK, OR 
i. MAI<E OR J. dREAK 
ASRE�,!UIRED 

FRONT VIEV 

-REO HAHDlE 
-TESTSIIITCil 

Fig. 4. Internal Schematic of the Single Unit Type SV or  
SV- 1 Relay in the Type F T2 l  Case. 

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-1 relays have been 

provided with tapped coils to meet this re­

quirement. The coil taps are brought out to a 

tap block mounted on the lower end of the 

relay frame or on 

pending on the type 

the relay sub-base, de­

of case used. The con-

nectar plate on the tap block is marked with 

the minimum pick-up value of each tap, and the 

shunt is adjusted in the usual manner to ob­

tain any pick-up setting between taps. The 

scale plate is not calibrated for the relays 

vith tapped coils, as there is not sufficient 

space for marking a scale for each tap. How­

ever, the �cale plate is supplied in orde: 

that a customer may mark on it the individual 

relay setting or settings if desired. 

INSTALLATION 

The relays should be mounted on switchboard 

pa nels or their equivalent in a location free 

from dirt, moist ure, excessive vibration, and 

heat. 

the 

Mount the rnlay vertically by means of 

four mounting holes m the flange for 

3 

• 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYPES SC. SCl. SV AND SV-1 RELAYS _______________ _ 

CONTACTS- EITKEII 
WEORIYIE.U: 
AS lfQUIRED 

IITIIMAL SCIIEIIAT I C  

FROIIT VllW 
ARRAN EttE ' liT OF UNITS 

TYPE Of UIIIT LOCATIO. Of EACH UNIT 
RIGIH KAND LEFT KAMO 

�r.� LOI�:��ATIII6 1Mia.6:1rt.G 

IAIOE TYI'£ D.C. I "·'· IUT D.C. A.C. 

TEST SWITCit 

TERMINAL 

182A857 

Fig. 5. Internal Schematic ol the Double Unit Type SV or 
SV-1 Relay In the Type FT2J Case. 

semi-flush mounting or by means of the rear 

mounting stud or studs for projection mountin� 

Either a mounting stud or the mounting screws 

may be utilized for grounding the relay. The 

electrical connections may be made directly to 

the terminals by means of screws for steel 

panel mounting or to the terminal studs fur­

nished with the relay for thick panel mounting. 

ThP terminal studs may be easily removed or 

inserted by locking two nuts on the stud and 

then turning the proper nut with a wrench. 

For detailed FT case information refer to 

I. L. 41-076. 

ADJUSTMENTS AND MAINTENANCE 

The proper adjustments 

operation of this relay 

to insure correct 

have been made at the 

factory and should not be disturbed after re­

ceipt by the customer. If the adjustmertts 

have been changed, the relay taken apart �or 

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. 

4 
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183Al93 

Fig. 6. Internal Schematic ol the Three Unit Type SC or 
SC- J Relay In the Type FT32 Case. 

A contact burnisher S#l82A836HOl is recommended 

for this purpose. The use of abrasive material 

for cleaning contacts is 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 ractors may arrect the drop-out 

ratio or 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 SG plunger with the SV corP 

tube, will alter the electrical character­

istics. However, the factor most l ikely �o be 

encountered in service is friction. This may 

be due to dirt or foreign material between the 

plunger shaft sand its bearings, to excessive 

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. 

I� order to remove the plunger and shaft as­

sembly, it is necessary to remove the setscrew 

and nut at the top of the shaft. The spool-
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TYPES SC. SCI. SV AND SV-1 RELAYS l.l. 41-766.1 

CHARACTERISTICS OF TYPES SC AND SC-1 RELAXS 

Range of Watts V.A. at 
Adjustment Max. Amps. 5 Amps. 5 Amps. Dropout Dropout 

Type Frequency 60 Cycles 60 Cycles Amps. Continuous Ratio-AC Ratio-De 
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 6o c. .5-2 1.5 100 210 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 1.7-0.6-0.18 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-1 RELAYS 

Range of Watts at 
Frequency Adjustment Max. Volts 115 V. AC V.A . .IJ.t 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% 

SV-1 60 70-160 160 4.1 8.5 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- J DC 50-150 150 4.8 25-40% 

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

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

For tne SC relay, 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 maxi­
mum setting. 

For the SC-1 relay, volt-amperes for pickup at minimum setting are approximately 3.5 and 1.3 
for 60 and 25 cycles. Watts at minimum settings are 1.3, .7 and .57 for 60 cycles, 25 cycles 
and d-e, respectively. Multiply values by 16 for approximate burdens at maximum setting. 

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

Maximum continuous voles 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%. 

5 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYPES SC. SCl. SV AND SV-1 RELAYS ______________ _ 

COIHACTS - E I THER 
MAKE OR BREAK AS 
liE QUillED 

IOTTO!o4l.IN I T  

INfERNAl SCHOIATIC 

FRONT VIEW 

TOP LEfT IIA�O UNJT 
(FRONT �lEW) 

TOP R I IJIH 11AMO UN I T  
(FROtH V I EW) 

TEST SWI TCH 

TERWIKAL 

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 of 

the plunger shaft has a portion of its center 

section machined off so that the shaft is ex­

posed 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 

bea�ing will be forced cut 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 and plunger assembly should be 

handled carefully to avoid bending the shaft 

or damaging the bearing surfaces. The shaft 

should never be gripped on its upper bearing 

surface, below the spool-shaped bushing, when 

loosening the nut and set screw, as this would 

almost certainly damage the bearing surface. 

The shaft bearing surfaces should not be 

6 

Curve 143285 

100 200 400 600 800 1000 Perant of Pick-up Setfin'J on SC or SC-I Relay (60 Cycles) 
100 150 200 250 300 
Percent of Pick-upSettinq on SVor sv-1 Relay and on SC 
or SCI Relay Used on D.C. 

Fig. 8. Typical Time Curves for the Types SC and SV 
Relays (Using Flux Shunt for Pic/c-up Ad;ustment.) 

cleaned or polished with any abrasive material, 

as the abrasive particles might become imbedd­

ed in the shaft and cause difficulty later. 

The plunger shaft and bearings may be cleaned 

by wiping them carefully with a clean, lint­

less cloth. This may be moistened with ben­

zene or some other cleaning solvent if neces­

sary. Use no lubricant on the plunger shaft 

or bearings when reassembling the relay, since 

this will eventually become gummy and prevent 

proper operation. It is recommended that the 

shaft be cleaned at intervals 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 

until it is flush with the end of the threaded 

tube. 

The mounting holes in the ope�ation indi­

cator screen ar£ 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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TYPES SC, SCl, SV AND SV-1 RELAYS ______________ �'·-=-L...:.:.41..:....·7 6..:.;:6 ...:.:..1 

� DIA 01?/LL {Z HOLES) USE 70'/M'"--"L AND Mrt, 5U<E:W> I'C!R .. !HU'o/ PAN<L 

77-D-418 

Fig. 9. Outline & Drilling P lan for Single Unit Relays in 
Small G lass Projection Case. 

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 ad­

justed by bending the screen between its lower 

end and the large elongated hole. This pres­

sure should be such that the indicator will be 

held at any further position to which it is 

moved after entering the screen opening. How 

ever, the minimum amount of pressure necessary 

to obtain this adjustment should not be ex-

ceeded appreciably, since the pick-up value, 

and consequently the ratio, will be affected. 

The purpose of this pressure is to eliminate 

indicator rattle which might otherwise occur 

under certain energized conditions. 

The moving contact leads pass through in­

sulation sleeves assembled on the shanks of 

the terminal clips which are attached to the 

base terminals. These sleeves are 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 pre­

venting them from coming into contact with the 

stationary contact brackets. Figure ll shows 

properly coiled and assembled moving contact 

leads. 

N331622 

Fig. 1 0. View of Type SC Relay Showing Correct Shaping 
of Moving Contact Leads. 

Although the moving contact leads are very 

flexible, if the leads have been pulled out of 

their original shape by handling they may 

exert sufficient side pressure on the shaft 

bearing or twisting force against the guide 

post to cause appreciable friction and wear. 

If this condition continues for a long period 

of time, the resulting wear may affect the re­

lay calibration or the dropout ratio notice­

ably. In extreme cases the wear may progress 

to a degree which may occasionally cause fail­

ure of the plunger to drop down when the relay 

is de-energized. 

Correct shaping of the leads is not diffi­

cult, and they may be checked readily by re­

moving the guide post and the nut at the top 

of the shaft. The plunger should be held in 

the raised position, either by energizing the 

relay or by pressing lightly against the col­

lar under the insulation plate after raising 
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TYPES SC, SCI, SV AND SV-1 RELAYS ______________ _ 
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Fig. 12. Outline & Drilling P lan for Three Unit Relays in the Type FT32 Case. 
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I. L. 41-766.1 A 

INST A L L A T I ON • OPER A T I ON • M A INTENANCE 

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

CAUTION Before putting 

into service, remove all 

protective relays 

olocking which may 

have been inserted for the purpose of securing 

the parts during shipment, make sure that all 

moving parts operate freely, inspect the con­

tacts 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 applica­

ble where an instantaneous plunger relay of 

high accuracy is required. These relays are 

suitable for protective service, and for aux­

iliary service where some of their special 

features are desired. They are adjustable 

ever a wide range of voltage or current, are 

provided with mechanical operation indicators, 

and have a calibrated 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 a high ratio 

of drop-out to pick-up (90 to 98%) and are 

particularly suitable for fault detector 

relays. The type SC-1 and SV-1 relays have a 

lower ratio of drop-out to pick-up. This 

lower ratio may be desirable in some appli­

cations, and it makes possible a plu?�eP·pull 

characteristic which permits the operation of 

a latching device. The latch is combined with 

the mechanical operation indicator, and pre­

vents further motion of the moving contacts 

after the relay has operated. 

CONSTRUCTION 

The types SC, SC-1, SV and SV-1 relays oper­

ate on the solenoid principle. A U-shaped 

SUPERSEDES I. L. 41-766.1 
�enotes changed from superseded issue. 

iron frame, mounted 

supports the co�l and 

magnetic path for 

on the moulded bas0, 

serves as the external 

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 end extends below 

the core. A graphite bushing, which is the 

lower bearing for the plunger shaft, is as­

sembled 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 bear­

ing for the upper end of the plunger shaft is 

a graphite bushing which is pressed in the up­

per 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 surrounds the core is 

screwed on the tube, and its lower end pro­
jects below the relay frame. 1'l1e position of 

this shunt determines the pick-up setting of 

the relay. The lower end of the shunt is 

beveled and knurled, so that it 

grasped by the fingers and turned 

the setting. A calibrated scale 

can be 

to change 

plate is 

mounted adjacent to the shunt. A groove just 

above the knurl in the lower end of the shur, ·. 

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 energized position. 
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TYPES SC. SCI. SV .AND SV-1 RELAYS---------------

I 
.s I I I ' I 

........ ___________ ..,., 

fRONT VIEW 

TERMINAL 

TAP TERMINAL 
WHEN USED 

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

without being held against a stop, even when 

energized much above the pick-up value. 

Consequently, there is negligible noise and 

the contacts 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 

pick-up in the SC and SV relay&. 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 

operate the latch positively and to deflect 

the stationary contacts sufficiently to pre­

vent 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 character­

istic, and this lower ratio may be desirable 

in some applications where the latch is not 

required. The plunger 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 

setrting. 

The shunt is held in any desired position by 

pressure from 

spring steel, 

2 

a curved arm made of sheet 

which is fastened to the bottom 

MOTE: COIL TAPPED 
FOI 1 TO 2!i RAllO 
IAIQE 

OYERCURRUT UNIT 

RED KANOLE 

TEST SWITCii 

CI.RREIH rE:H .JACK 

Tfllf4111AL 

----CHASSIS OPfiAlfO ShORr I�� SWITC" 

182A854 

* Fig. 2. Internal Scltemotic of the Single Unit Type SC or 
SC.J Relay in The Type FT2l Case. 

of the coil frame at the rear of the shunt. 

This spring arm is shaped to extend around the 

shunt to the front of the relay, and in its 

normal position it exerts sufficient pressure 

against the shunt to prevent any creeping of 

the shunt or undesired change of setting. The 

front end of the spring arm has a bent-over 

tab on which thumb-pressure may be 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 terminal inserts. Lock-

washers are assembled inside the moulded 

terminal bushings between the inserts and the 

base, as a safeguard against loosening of the 

screws. By 

mounting screw 

the contact 

rotating the bracket on its 

and moving it along its 

assembly can be made 

slot, 

either 

normally open or normally closed. 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 front edge of 

this insulation plate operates the indicator. 

The rear portion of the plate is slotted and a 

post screwed to the frame passes through this 
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TYPES SC. SC-1. SV AND SV-1 RELAYS. _______________ !:.!u::..:.4:.!.:1 ·7� 6� 6.�1A 

COIHACTS.- ElTriER 
Mi'·II:E OR �REAli: AS REQUIRED 

LEFTriMOUIIIT-­
(FIIOIH VIEW) 

TEST SWITCtl 

- CUR llEIH TEST JACK 

MOTE: COJ LS TAPPED 
FOR 1 TO 25. RATIO 
RoUGE 

l82A855 1 

* Fig. 3. Internal Schematic of the Double Unit Type SC or 
SC-l Relay in the Type FT2J Case. 

slot to prevent the plate from rotating. The 

moving cootacts are double-faced so that they 

can be 11make" or "break" and are connected to 

the base terminals by flexible leads. All 

contacts are pure silver. The contacts will 

carry 5 amperes continuously, and will inter­

rupt 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 indicate on the up stroke or down stroke of 

the plunger. The indicator is reset by 

pulling out the knurled stud which projects 

through the cover nut. The indicator should 

be reset after each relay operation because 

otherwise there may be a one or two percent 

decrease in the operating value of the relay. 

The operation indicator 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 mair 

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 

CUrHACTS EITnER 
1 f'IAI(E 1 aREAl, OR l MUE OR l i)�EAK 
AS �EVUIRED 

INTERIIAL SCIIEMAT IC 

FRONT Yl[� 

REO HANDLE 
TEST SWITCn 

TERMINAL 

Fig. 4. Internal Schematic of the Single Unit Type SV or 
SV- J Relay in the Type FT2J Case. 

turned around to complete the assembly. 

In certain applications, an extremely wide 

range of current adjustment is desirable, and 

certa�n styles of SC and SC-1 relays have been 

provided with tapped coils to meet this re­

quirement. The coil taps are brought out to a 

tap block mounted on the lower end of the 

relay frame or on 

pending on the type 

the relay sub-base, de­

of case used. The con-

nectar plate on the tap block is marked with 

the minimum pick-up value of each tap, and the 

shunt is adjusted in the usual manner to ob­
tain any pick-up setting between taps. The 

scale plate �s not calibrated for the relays 

vith tapped coils, as there is not sufficient 

space for marking a scale for each tap. Hov­

ever, the scale plate is supplied in order 

that a customer may mark on it the individual 

relay setting or settings if desired. 

INSTALLATION 

The relays should be mounted on switchboard 

panels or their equivalent in a location free 

from dirt, moisture, excessive vibration, and 

heat. Mount the relay vertically by means of 

the four mounting holes on the flange for 
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TYPES SC. SCI. SV AND SV-1 RELAYS ___ _____ ___ ____ _ 

I NTEIItfAL SCNENAT It 

CONTACTS - EITHER 
fot.U:EOROREAK 
AS REQUIRED 

TEST SWJTCri 

TERMINAL 

FRONT VIE� 

RRAIII> EIH Of UNITS 

TYPE OF UNIT 

1 f!�E !!�E 

SAME TYPE 
BUTQ.C. &A,C. 

LOCATIOII OF EACH UNIT 
RIGilT tiANI) LEFTH�� 
LOW�=

�
�ATING I"'Gtl�:,�ATING 

o.c. l A.C. 

182A857 

Fig. 5. Internal Schematic of the Double Unit Type SV or 
SV-l Relay in the Type FT2l 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 for steel 

panel mounting or to the terminal studs fur­

nished 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. 41-076. 

ADJUSTMENTS AND MAINTENANCE 

The proper adjustments 

operation of this relay 

to insure correct 

have been made at the 

factory and should not be disturbed after re-

ceipt by the customer. If the adjustmertts 

have been changed, 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. 

4 

C�I.\CIS �EITHER 
HAKEORBRE.U:AS 
R£!NIRED 

NOTE! COJLS, tAPPED 
fOR 1 TO 25 RATIO ·-

TOP L.h. ','1.,.i 
( fii:QIIT �I tw) 

_TOPR,Il. UNiT 
( FROIIT �It�) 

I.EST SWIToti 
--CURREIIT TEIT JlU 

183Al93 

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

A contact burnisher S#l82A8]6HOl is recommended 

for this purpose. The use of abrasive material 

for cleaning contacts is 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 C<Jrf' 

tube, will alter the electrical character­

istics. However, the factor most likely �o bp 

encountered in service is friction. This may 

be due to dirt or foreign material between the 

plunger shaft sand its bearings, to excessive 

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 remove the plunger and shaft as­

sembly, it is necessary to remove the setscrew 

and nut at the top of the shaft. The spool-
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TYPES SC. SCI. SV AND SV-1 RELAYS I. L. 41-766.1 A 

CHARACTERISTICS OF TYPES SC AND SC -1 RELAXS 

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-De 
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. lP-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 1.5 100 210 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-o .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-1 RELAYS 

Range of Watts at 
Frequency Adjustment Max. Volts 115 V .  AC V.A. JJ.t 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% 

SV -1 60 70-160 160 4 . 1 8.5 40-80% 
SV-1 50 70-160 180 3·5 7-l 40-80% 
SV -1 25 70-160 200 1.4 3.2 40-80% 
SV-1 DC 50-150 150 4.8 25-40% 

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

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

For tne SC relay, 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 1 6  for approximate burdens at maxi­
mum setting. 

For the SC-1 relay, volt-amperes for pickup at minimum setting are approximately 3.5 and 1.3 
for 60 and 25 cycles. Watts at minimum settings are 1 . 3, .7 and .57 for 60 cycles, 25 cycles 
and d-e, respectively. Multiply values by 16 for approximate burdens at maximum setting. 

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

Maximum continuous voles 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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TYPES SC. SCI. SV AND SV·l RELAYS---------------

COIITACTS- EITHER 
MAKE OR BIIEAl AS 
IE(IUIIIED 

BOTTOM UNIT 

INrERN.U SCHEHATIC 

TOPLEFTIIANDUNIT 
(FRONT WIEW) 

TOPRIGIITttMOU/I.JT 
(FRONT VIEW) 

TEST SWITCH 

TEIUUNAL 

183Al92 

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 of 

the plunger shaft has a portion of its center 

section machined off so that the shaft is ex­

posed 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 

bea�ing 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 and plunger assembly should be 

handled carefully to avoid bending the shaft 

or damaging the bearing surfaces. The shaft 

should never be gripped on its upper bearing 

surface, below the spool-shaped bushing, when 

loosening the nut and set screw, as this would 

almost certainly damage the 

The shaft bearing surfaces 

6 

bearing 

should 

surface . 

not be 
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·
0 � · � HWin Settin SC and s�-1 Relays on 60 cycle� � ' ; ' . [TI n·iTi I ' Max. Settm'! ' rTI I 
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iII iIi !l i Ill I 11!1 ill II !illll 11 

100 200 400 600 800 1000 
Perunt of Pick-up Settiny on SC or SC-I Relay (60 Cycles) 

100 150 200 250 300 
Percent of Pick-up Settinq_ on SVor sv--1 Reloy and on SC 
or SC I Relay Used on D.C. 

Fig. 8. Typical Time Curves for the Types SC and SV 
Relays (Using Flux Shunt for Pick-up AJjustm •mt.} 

cleaned or polished with any abrasive material, 

as the abrasive particles might become imbedd­

ed in the shaft and cause difficulty later. 

The plunger shaft and bearings may be cleaned 

by wiping them carefully with a clean, lint­

less cloth. This may be moistened with ben­

zene or some other cleaning solvent if neces­

sary. Use no lubricant on the plunger shaft 

or bea�ings when reassembling the relay, since 

this will eventually become gummy and prevent 

proper operation. It is recommended that the 

shaft be cleaned at intervals 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 

until it is flush with the end of the threaded 

tube. 

The mounting holes in the ope�ation indi­

cator screen ar� 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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TYPES SC. SC-1. SV AND SV-1 RELAYS ______________ ;;_:;tL=-.4:..:..1·:...: 7 6:.::: 6·__:..:..:._1A 

MOIA.ORIU­(f>HOI..£$1 
USE: TJ:RMINM- A110 
MTii SW05 RJR 

7UICK WINU 

r �]� ��t�J�),l ��.i� 
- �_:::_ -- _ -- /  r 

L(� � (/ � -r. I \ / ' / -

I � 'c-� �I " I l 

""'===!==!==� ll 
I I .&01<4.01(1/..L (2. 1-101..6) 

I 
------ 5-fEM.u------- � --J 

V.SE:-INAI_ANO I 
��.:�FOR. ' 

77-D-418 

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

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 ad­

justed by bending the screen between its lower 

end and the large elongated hole. This pres­

sure should be such that the indicator will be 

held at any further position to which it is 

moved after entering the screen opening. How 

ever, the minimum amount of pressure necessary 

to obtain this adjustment should not be ex­

ceeded appreciably, since the pick-up value, 

and consequently the ratio, will be affected. 

The purpose of this pressure is to eliminate 

indicator rattle which might otherwise occur 

under certain energized conditions. 

The moving contact leads pass through in­

sulation sleeves assembled on the shanks of 

the terminal clips which are attached to the 

base terminals. These sleeves are 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 pre­

venting them from coming into contact with the 

stationary contact brackets. Figure 11 shows 

properly coiled 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, if the leads have been pulled out of 

their original shape by handling they may 

exert sufficient side pressure on the shaft 

bearing or twisting force against the guide 

post to cause appreciable friction and wear. 

If this condition continues for a long period 

of time, the resulting wear may affect the re­

lay calibration or the dropout ratio notice­

ably. In extreme cases the wear may progress 

to a degree which may occasionally cause fail­

ure of the plunger to drop down when the relay 

is de-energized. 

Correct shaping of the leads is not diffi­

cult, and they may be checked readily by re­

moving the guide post and the nut at the top 

of the shaft. The plunger should be held in 

the raised position, either by energizing the 

relay or by pressing lightly against the col­

lar under the insulation plate after raising 
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TYPES SC. SCI. SV AND SV-1 RELAYS ______________ _ 

th� plunger manually. With the plw1ger 

raised, the insulation plate should be oscil­

lated slightly in a horizontal plane by twist­

i ng it horizontally and releasing it . If in 

several trials the plate comes to rest with 

the center line of' the contacts approximat-ely 

parallel to the base and with its mounting 

hole fairly well cen.tered with the end of the 

shaft, if the plate does not tip appreciably , 

and if the l eads have a safe clearance to the 

stationary contact brackets, the 

properly shaped.  

leads are 

If this check shows that re-shaping is 

necessary , it may be possible to obtain suffi­

cient 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 

apprvximately 5/32 " .  

having a diameter of 

The coils then should be  

stretche d  out just enough to avoi d  side pull 

or twisting force on the plunger assembly . 

In all relays except the SV-l 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 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 insert­

i ng a 5/3 2 11 spacer between the shaft col lar 

8 

and the top of the core. This dimension 

should be 3/1 6 "  on the SV-l relay for A-C . 

Both c ontacts should touch at the same time 

when the plunger is raised. When the plunger 

is moved upward against its stop, there should 

be a slight deflection of the stationary 

c ontact stop spring s ,  but this should not ex­

ceed l/32 " .  When the stationary contacts are 

reversed so that they are closed when the re ­

lay is de-energized, they should be located so 

that they just touch the moving contacts when 

the latter are l/32 " above the de-energized 

position . On some relays it may be found that 

when the contacts are used in this position 

the relay may operate at values a few percent 

b elow the scale markings . The adjustments 

specified for the stationary contacts are im-

portant. Failure to observe them may cause 

improper relay operation, either directly or 

after a period of service . Contact position 

should not be used as a means of altering the 

ratio of dropout to pickup . 

RENEWAL PARTS 

Repair work can be done most satisfactorily 

at the factory . However , interchangeabl e  

parts can be  furnished to the customers who 

are equipped for doing repair work . When 

ordering parts, always give the complete name ­

plate data . 
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TYPES SC. SC-1. SV AND SV-1 RELAYS. _____________ ___::t..=.L-=.!4 1:.!..- 7�66�. ' .::::..A 

. 1 � 0 -32. SC.R'E.W 

SPACER FOR 
T�IN PAN�\..':> 

� -16 SC.RE.W 
IG (F'O� \1-l.IC\>C.. 

PANE\.. USE 
� - 18 C::.TUD" 1 6  ., 

90·32 SCREW (,-OR TI-I\C.'t<. 
Pt>.NEL U "S.E 

. 1 9 0 -32 SI\JD) 

TERMI NAL AN D 
l--1\C>\JNT \ N E.- D�I"'IL'S 

l D\ ,1>.. . 4- HOLE.'S FOR 
+ . 190-3'2. MTCr. SCREW$ 

Pt>.NEL C\JTOUT .. ORI LLI "'G­
FOR SEMI-l"" L\l5� MTG- • 

�������� � 01..._ . "  H CI..�S 

PA)4E\ .. PR\L.L.\ NG- OR C UTOUT 
PROJ'E.C."l'\0" MTG-. 

(rRONT V IEW) 

57-D-7901 

F ig. 1 7 .  Outline & Drilling Plan for Single & Double Unit Relays in the Type FT21 Case. 
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1 :  l I 

INSTAL LATI ON • 

Westinghouse I . L. 4 1 -766. 1 B 

OPERATI ON • MAINTENANCE 

I N S TRUC T I ON S  
TYPES SC. SCI. SV AND SV-1 BELAYS 

CAU TION Before putting protective relays  into 

servic e ,  remove all blocking which m ay have been 

inserted for the purpose of securing the p arts during 

shipment, make sure that all moving p arts operate 

freely, inspect the contacts to see that they are clean 

and clos e  properly, and operate the relay to check 

the settings and electrical connections. 

A P P L I C A T I O N  

The types SC and SC- 1 current relays and the 

typ es SV and SV- 1 voltage relays are applicable where 

an instantaneous plunger relay of high accuracy is 

required. The se 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 c alibra­

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 a high ratio of 

drop-out to pick-up (90 to 98%) and are particularly 

suitable for fault detector relays.  The type SC- 1 and 
SV- 1 relays have a lower ratio of drop-out to pick-up. 

This low er ratio m ay be desirable in some applications ,  

and i t  makes possible a plunger pull characteristic 

which permits the operation of 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 operated. 

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

The types SC , SC- 1 and SV and SV- 1 relays oper­

ate on the solenoid principle. A U-shaped iron frame ,  

mounted o n  the moulded base, supports the coil and 

serves as the external magnetic p ath for the coil. The 

coil surrounds a core and flux shunt. The upp er end 

of the core is  threaded and proj ects 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 as­

sembled in the core ,  and the threaded end extends be­

low the core. A graphite bushing, which is the lower 

SUP E RSEDES I . L. 4 1 -766. 1 A  
* Denotes chan ged from su perseded i ssu e. 

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 graphite bush­

ing which is pressed in the upper end of the core. This 

bearing is visible when the plunger is  in the ener­

gized position. The plunger itself doe s  not touch the 

walls of the tube in which it moves.  

A flux shunt which surrounds the core is  screwed 
on the tube , and its lower end proj ects 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, so that it can be grasp ed 

by the fingers and turned to change the setting.  A 
calibrated scale plate is mounted adj acent to the 

shunt. A groove just above the knurl in the lower end 

of the shunt serves as an index m ark , and the relay 

pick-up setting is indicated by the calibration scale 

marking which i s  adj acent 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 s etting. 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 m ay be desirable in some applica­

tions where the latch is not required. The plunger 
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TY P ES SC, SC- 1 ,  SV AN D SV- 1 R E LAYS ______________________ _ 

I 
I I 
I 

' I ....... _ _ _ _ _ _ _ _ _ _ _  / 

fRONT VIEW 

TERMINAL 

MOVIN� CON TACT 

STATIONARY CONTACT 

TAP TERMINAL 
WHEN USED 

Fig. 1 .  Internal Wirin g o f  the Rel ay s  In The Small G l ass 

Case. 

floats in its operated po sition j u st 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 po sition by pres­

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 to 

extend around the shunt to the front of the relay, and 

in its normal position it exerts sufficient pre ssure 

against the shunt to prevent any creeping of the shunt 
or undesired change of s etting. The front end of the 

spring arm has a bent-over tab on which thumb-pressure 

may be applied to move the arm out of contact with 
the shunt while the position of the latter is being 

changed. 

The stationary contacts are assembled on slotted 

brackets.  The se are held in position on the base by 

filister-head screws which are threaded into the ter­

minal inserts. Lock-washers are assembled inside the 

moulded terminal bu shings between the inserts and 

the base, as a safeguard against loo sening of the 

screws. By rotating the bracket on its mounting screw 

and moving it along its slot ,  the contact assembly can 

be made either normally open or norm ally closed. The 

moving contacts are mounted on a Micarta insulation 

plate which is secured to the threaded end of the plun­

ger shaft by a nut. The front edge of this insulation 

plate operates the indicator. 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. 

2 

CONTACTS E I TMER 
1 MAKE 1 BREAK, Oil 2 MAKE Oil 2 aRE.U: 
AS REQLIIRED 

•oTE: COIL TAPPED 
FOR 1 TO 2S RATIO 
U"llE 

O'i'ERCURIUT UKIT 

RED itA.MDLE 

TEST SWI TCII 

CUHEII T TEST JACK 

TERJ!tlfriAL 

--�-- CHAS S I S  OPUAJED 
ShOR T I N u  SWl TCII 

182A854 
Fig. 2. Internal Sch ematic 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 "mak e "  or " break "  and are connected to the 

base t erminals by flexible leads .  All contacts are 

pure silver. The contacts will carry 5 amperes con­

tinuously, and will interrupt 5 amperes at 1 15 volts 

A-C,  or 1 ampere at 1 2 5  volts D-C.  

The mechanical operation indicators used on 

these relays are shockproof, and can be used to in­

dicate on the up strok e or down stroke of the plunger. 

The indicator is reset by pulling out the knurled stud 

which proj ects through the cover nut. The indicator 
should be reset after e ach relay operation because 

otherwise there may be a one or two p ercent decrease 
in the operating value of the relay. The operation in­

dicator is assembled at the factory to indicate on the 

up strok e 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 s ame 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 extrem ely wide range 

of current adjustment is desirable ,  and certain styles 

of SC and SC- 1 relays have been provided with tapp ed 

coils to meet this requirement. The coil t ap s  are brought 

out to a tap block mounted on the lower end of the re­

lay frame or on the relay sub- base, depending on the 

type of case used. The connector plate on the tap 

block is  marked with the minimum pick-up value of 

- ·  
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TY P ES SC, SC- 1 ,  SV AN D SV- 1 R ELAYS ____________________ __:.:I • .:::L·:...:4::..:1�-7.:.::66.��1 B 

C(NifAGT$ • [ 1 TttEJI 
MUE OR llREAIC 
A$ IIEQUIRED 

TEST SWITCtl. 

CURaE.lH TEST JACK 

Fig. 3. I n ternal Schemati c o f  the Do uble Unit Type SC o r  

SC- 1 Relay i n  the Type F T 2 1  Case. 

each tap ,  and the shunt is adju sted in the usual man­

ner to obtain any pick-up setting between taps.  The 
scale plate is not calibrated for the relays with tap­

ped coil s ,  as there is not sufficient space for marking 

a scale for each tap. 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. 

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

The relays should be mounted on switchboard 

panels or their equivalent in a location free from dirt, 

moisture ,  excessive vibration , and heat. Mount the 

relay vertically by means of the four mounting holes 
on the flange for  semi-flush mounting or by means of 

the rear mounting stud or studs for projection mount­

ing. Either a mounting stud or the mounting screws 

may be utilized for grounding the relay. The electri­

cal connections may be made directly to the terminal s  
by means of screws for steel panel mounting or t o  the 

terminal studs furnished with the relay for thick panel 

mounting. The terminal studs may be easily removed 

or  inserted by locking two nuts on the stud and then 

turning the proper nut with a wrench. 

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

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

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

CVrHACTS E I TMER � 1 JOIUE I dREAr.:, OR J. NA�E OR J. d�E.U: 
AS �Eyu IRED 

" 

INTERNAL SCHEMAT I C  

fROIIT Y I EW 

RED HAHOI.E 

TEST SWI TCh 

TERHiitAL 

Fig. 4. Internal Schematic of the Single Unit Type SV o r  

SV- 1 Relay i n  the Type F T2 1  Case. 

should not be disturbed after receipt by the customer. 

I f  the adjustments have been changed, the relay taken 

apart for repairs ,  or if it is  desired to check the ad­

j ustments at regular maintenance periods ,  the in­

structions  below should be followed. 

All contacts should be cleaned periodically. A 

contact burnisher S#l82A8 36H0 1 is recommended for 

thi s purpose.  The use of abrasive material for clean­

ing contacts is  not recommended, because of the dan­

ger of embedding small particl es in the face of the 

soft silver and thus impairing the contact. 

Several factors may affect the drop-out ratio of 

the relay. Whatever affects the ratio does do becau s e  
either the drop-out or pick-up or both are affected. 

Obviously . incorrect assembly or  interchange of parts ,  
such as the use of the SC plunger with the SV core 

tube, will alter the electrical characteristics. However, 

the factor most likely to be encountered in service is 

friction. This may be due to dirt or  foreign material 

* between the plunger shaft and its bearings ,  to ex­

cessive pressure of the indicator screen on the indi­

cator ,  or to leads so mis- shaped that they tend to 

rotate or tilt the moving contact insulation plate 

with appreciable force. 

In order to 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 assembl ed 

on the upper end of the plunger shaft has a portion o f  

3 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



'TY P E S  SC, SC- 1 ,  SV AN D SY- 1 R EL AY S-----------------------

CONTACTS • EITHER 
lllAn O R DilEU 
AS REQUIRED 

IMTEIItiAL SCIIEIIATIC 

FROIIT YIEV 

ARRAihiEJ.IENT Of UNI S 

TYPE OF UIIIT 

�· !!� 
SAME TYPE 
BUT D.C. l A.C,  

LOCATIOIII Of U.Cri UNIT 
RI GIIT WO LEFT HAKD 
LOW�

I
RATUiil jttiGK�: IAOO 

IT liT 

D.C. I .l.C. 

TEST SWITCrl 

TEibWIAL 

182A857 

Fig. 5. Internal Schematic of the Double Unit Type SV o r  

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 s et screw and nut. 

Then by pressing down with the fingers on the upp er 
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 p ermit 
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 surface ,  below the spool­

shaped bushing,  when loosening the nut and s etscrew, 

as this would almost certainly damage the bearing 

surface .  The shaft bearing 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 clean ,  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 eventu ally become gummy and prevent proper 

operation.  It is  recommended that the shaft be clean-

4 

"*iACfS • E I THER MU! OR IlEAl AS 
II£QUII£ll 

IOTf: COJ LS. UPPED 
FOI 1 TO 25 IAIIO ..... 

TOP L.h. '.'"Lo-T 
(fiOIT W liW) 

CMASS II OPEIA liD 
lt60IT IIUI IWIICM 

TEST SWITCif 
r-,__;_.___ CUIIEIIT u•r ,.,... 

TEMIIIM. 

183Al93 

Fig. 6. I n ternal Schemati c of the Three Unit Type SC o r  
SC- 1 Relay i n  the Typ e F T32 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 c an be adjusted. 
For rel ays in which the 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 b e  so located 

that good contact is  still obtained when the relay is 

de- energized. The pressure of the screen against the 

indicator may be adju sted 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

j ustment should not be e xceeded appreciably, since 

the pick-up value ,  and consequ ently 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 pass  through insulation 

sleeves assembled on the shanks of the termin al clips 
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TYP E S  SC, SC- 1 ,  SV AND SV- 1 R EL AY S  I . L .  41-766 1 B 

* 

* 
* 

.. 
* 

* • 

• 

CHARACTERISTICS OF TYPES SC AND SC- 1 RELAYS 

Range of watts V.A. at 
Adjustment Max.  Amps.  5 Amps.  5 Amp s .  Dropout 

Type Frequency Amps. Continuous 60 Cycles 60 Cycles Ratio-AC 

sc D C ,  25 to 60 C .  . 5-2  1 . 5  99 225 90-98% 
sc DC, 25 to 6 0  C .  1-4 3 28 65  9 0-98% 
sc DC, 25 to 6 0  C .  2-8 6 6 . 9  1 9  9 0-98% 
sc DC, 25 to 6 0  C.  4- 1 6  1 2  1 . 5 5 90-98% 
sc DC, 25 to 60 C .  1 0-40 25 . 2 4  . 7  90-98% 
sc DC, 25 to 60 C .  20-80 40 . 07 . 16 9 0-98% 
sc DC, 25 to 60 C .  40- 160  40  .03  . 05 9 0-98% 
sc DC , 25 to 60 C .  4- 1 0 0 *  10- 1 5-20 1 . 7-0 . 6-0 . 18 5- 1-0 . 2  90-98% 
SC- 1 DC,  25 to 60 C.  . 5- 2  1 . 5  100 210  3 5-60% 
SC- 1 DC, 25 to 6 0  C.  1 -4  3 24 60 35-60% 
SC- 1 DC, 25 to 60 C.  2-8 6 6 1 6  35-60% 
SC- 1 DC, 25 to 6 0  C.  4- 1 6  1 2  1 . 5  5 35-60% 
SC- 1 DC,  25 to 60 C .  10- 40 25  . 25 . 6 5  35-60% 
SC- 1 DC, 25 to 60 C .  20-80 40 . 07 . 16 3 5-60% 
SC- 1 DC,  25 to 60 C.  40- 160 40 . 03 . 0 5  3 5-60% 
SC- 1 DC, 25 to 60 C .  4- 100*  1 0- 1 5-20 1 . 7-0 .6-0. 18  5- 1-0 . 2  3 5-60% 

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

Frequency 
Type (Cycles) 

sv 60 
sv 60 
sv 60 
sv 60 
sv 50 
sv 25 
sv DC 
sv DC 

SV- 1 60 
SV- 1 60 
SV- 1 60 
SV- 1 60 
SV- 1 50 
SV- 1 25 
SV- 1 DC 
SV- 1 DC 

CHARACTERISTICS OF SV AND SV- 1 RELAYS 

Range o f  Watts at 
Adjustment Max. Volts 1 1 5  V. AC 

Volts Continuous ( 1 25 V. for DC) 

7- 16 1 6  
70- 1 60 160 3 . 4  

140-320 320 
280-640 640 

70- 160  180 2 . 8  
70- 160 200 1 . 5 
50- 1 50 150  4 . 8  

100-300 300 

7- 1 6  1 6  
70- 160 160  4 . 1  

1 40-320 320 
280-640 640 

70- 160 180 3 . 5  
70- 160 200 1 . 4  
50- 1 5 0  1 5 0  4 . 8  

100-300 300 

V.A.  at 
1 1 5  v. 

7 . 3  

6 . 1  
2 . 5  

8 . 5  

7 . 1  
3. 2 

Dropout 
Ratio-De 

65-80% 
65-80% 
65-80% 
6 5-80% 
65-80% 
65-80% 
65-80% 
65-80% 

25-40% 
25-40% 
25-40% 
25-40% 
25-40% 
25-40% 
25-40% 
25-40% 

Dropout 
Ratio 

90-98% 
90-98% 
90-98% 
9 0-98% 
90-98% 
90-98% 
65-80% 
65-80% 

40-80% 
40-80% 
40-80% 
40-80% 
40-80% 
40-80% 
25-40% 
25-40% 

NOTES:--Standard current relays are calibrated on 60 cycl e s .  Thi s calibration is approximately correct 

for 25 cycle and DC applications , but there will be discrepancie s  of 10% to 1 5% 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, 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 , . 6 5  and .57  for 60 cycles,  25 cycles and 
DC respectively. Multiply values by 16 for approximate burdens at maximum setting. 

For the SC- 1 relay ,  volt-amperes for pickup at minimum s etting are approximately 3 . 5  and 1 . 3  for 60 
and 25 cycles. Watts at minimum s ettings are 1. 3 ,  . 7 and . 57 for 60 cycles , 25 cycles and d-e respectively 

Multiply values by 1 6  for approximate burdens at  maximum setting. 

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

imately 3 1 ,  240 and 770 V. A. resp ectively. · 

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

given pickup setting. Limits in tables include variables such as friction and other individual relay varia­
tions. 

M aximum 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%. 

5 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TY P E S  SC, SC- 1 ,  SV AN D SV- 1 R E LAYS-----------------------

COitTACTS - E I TNER 
MAICE OR IREAl AS 
IE QUillED 

BOTTOM lilt IT 

INfERNAL SCHEMATIC 

TOP LEFT �.1.!1:0 UIUT 
(fRONT �IEit) 

TOP IU�T IIAIIO I,IM i f  
(fROIIT � �  EW) 

TEST S W I TCII 

TEIUUM.U 

Fig. 7. In ternal Schem ati c of the Three Unit Type SV o r  

SV- 1 Relay i n  the Type F T32 Case. 

which are attached to the base t erminals.  These 

sleeves are notched at their upper ends ,  and the not­

ches 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.  Figure 1 1  sho w s  properly coiled and assem­
bled moving contact leads. 

Although the moving contact leads are very flexi­

ble, if the leads have been pulled out of their original 
shape by handling they may exert sufficient side pres­

sure on the shaft bearing or twisting 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 noticeably . In extreme cases the 

wear may progress to a degree which may occasionally 

cause failure of the plunger to 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 and the nut at the top of the shaft. The plunger 

should be held in the raised po sition, either by ener­

gizing the relay or by pressing lightly against the 
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100 150 200 250 300 
Percent of Pick-upSetlinq on SVor SV.I Relay and on SC 
or SC I Relay Used on D.C. 

Fig. 8. Typical Time Curves fo r  the Types SC an d SV 

Rei ays (U sin g Flux Shunt far Pick - up A dju stm ent.) 

collar under the insulation plate after raising the 

plunger manually. With the plunger raised,  the insul­

ation plate sheuld be o scillated 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 app roximately parallel to 
the base and with its mounting hole fairly well center­

ed with the end of the shaft, if the plate does not tip 

appreciably, and if the leads  have a safe clearance to 

the stationary contact brackets, the l eads are properly 

shaped. 

If this check shows that re- shaping is necessary , 
it may be possible to obtain sufficient correction by 

bending the leads  sharply where they emerge from the 

insulation sleeves. One or two pairs of tweezers are 

tools  for re- shaping the leads .  If it is necessary to 

re- coil the leads,  they should be wound around a rod 

having a diameter of approximately 5/ 32" . The coils 

then should be stretched out just enough to avoid side 

pull or twisting force on the plunger assembly. 

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

stationary contacts are assembled so that they clos e  

when the relay is  energized, they should be located 

so that they barely touch the moving contacts when 
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TY P E S  SC, SC- 1 ,  SV AN D SV- 1 R E L AYS 

-sh� ---- -

77-D-418 

Fig. 9. O u tline & Dri lling Plan fo r Sin gle  Unit R elays in 

Small Glass Projection Case. 

the l atter are 5/32" above the de-energized position. 

The moving contact s can be held in this po sition 

whil e the adj u stment is being made by inserting a 

5/3 2 "  spacer between the shaft collar and the top of  

the  core. This dimension should be 3 / 1 6 "  on the  SV-

1 relay for A-C .  Both contacts should touch at 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 not exceed 1 / 3 2 '  ' .  When t h e  stationary 

contacts are reversed so that they are closed when 
the relay is  de-energized, they should be located so 

that they just touch the moving contacts when the 

latter are 1 /3 2 ' '  above the de-energized position.  On 

some relays it may be found that when the contacts 

are used in this position the relay may operate at 
values a few p ercent below the scale markings. The 

adjustments specified for the stationary contacts are 

important. Failure to observe them may cause improper 

relay operation,  either directly or after a period of 

s ervice. Contact position should not be used as a 

I.L. 41·766. l B  

Fi g. 10. View o f  Type S C  R el ay Sho wing Correct Shaping 

o f  Mo vin g Contact L e ads. 

means of altering the ratio of dropout to pickup. 

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

Repair workcan be done most satisfactorily at the 

factory. However,  interchangeable p arts can be fur­

nished to the customers who are equipped for doing 
repair work . When ordering p arts , always give the com­
plete nameplate data. 
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TY P ES SC, SC- 1 ,  SV AN D SV- 1 R E L AY S,  ____________________ _ 
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Fig. 1 1. Outline & Drilling Plan for Single & Double Unit Relay s  in the Typ e FT21 Case. 
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TY P ES SC, SC- 1 I sv AN D SV- 1 R EL AY S  ----------------------!'!!:·L::..· �4 1.!:o-7!.ll6:2:6.�1 B 
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Fig. 12. Outline & Drilling Plan lor Three Unit Relays in the Type FT32 Case. 
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INSTA L L  A Tl 0 N 
Westinghouse I . L. 4 1 -766 . 1 C  

• OPERATION • MAIN TENANCE 

IN S T RUCT I O N S 
TYPES SC, SCl, SV AND SV-1 RELAYS 

CAU TION Before putting protective relays into 

service,  remove all blocking which may have been 

inserted for the purpose of securing the p arts during 

shipment, make sure that all moving p arts operate 

freely, inspect the contacts to see that they are clean 

and clos e  properly, and operate the relay to check 

the settings and electrical connections.  

A P P L I C A T I O N  

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 s ervice 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 c alibra­

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 a high ratio of 

drop-out to pick-up (90 to 98%) and are particularly 

suitable for fault detector relays.  The type SC- 1 and 

SV- 1 relays have a lower ratio of drop-out to pick-up. 

This low er ratio may be desirable in some applications, 
and it mak e s  possible a plunger pull characteristic 
which permits the operation of 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 operated. 

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

The type s  SC, SC- 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 as the external magnetic p ath for the coil. The 

coil surrounds a core and flux shunt. The upper end 

of the core is  threaded and proj ects 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 as­

sembled in the core ,  and the threaded end extends be­

low the core. A graphite bushing, which is the lower 

SU PERSEDES I . L. 4 1 -766 . 1  B 
* Denotes change from s u perseded i ssue.  

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 graphite bush­

ing which is pressed in the upper end of the core. This 

bearing is visible when the plunger is  in the ener­

gized position. The plunger itself doe s  not touch the 

w alls of the tube in which it moves .  

A flux shunt which surrounds the core is  screwed 
on the tube , and its lower end proj ects 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, so that it can be grasp ed 

by the fingers and turned to change the setting. A 

calibrated scale plate is mounted adj acent to the 

shunt. A groove just above the knurl in the lower end 

of the shunt serves as an index m ark , and the relay 
pick-up setting is indicated by the calibration scale 

marking which i s  adj acent to the groove. 

The construction of the plunger, core and flu x  

shunt (which differ i n  details i n  the various types o f  

these relays) causes t h e  plunger t o  float i n  i t s  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 s etting. 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 de sirable in some applica­
tions where the latch is not required. The plunger 
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TY P ES SC, SC- 1 ,  SV AN D SV- 1 R E LAYS ______________________ _ 

fRONT VIEW 

TERMINAL 

STATIONARY CONTACT 

TAP TERMINAL 
WHEN USED 

Fig. 7 .  Internal Wirin g of  the Relay s  In The Small Glass 

Case. 

floats in its operated position j u st as in the SC and 

SV relay s .  The drop-out ratio varies somewhat for 

different shunt positions ,  but is constant  for any one 

setting. 

The shunt is  held in any desired po sition by pres­

sure from a curved arm made of sheet spring steel, 

which is  fastened to th e bottom of the coil frame at 

the rear of the shunt. This spring arm i s  shaped to 

extend around the shunt to the front of the relay, and 

in its normal position it exerts sufficient pre ssure 

against the shunt to prevent any creeping of the shunt 

or undesired change of s etting. The front end of the 
spring arm has a bent-over tab on which thumb-pressure 
may be applied to move the arm out of contact with 

the shunt while the position of the latter is being 
changed. 

The stationary contacts are assembled on slotted 

brackets. The s e  are held in position on the base by 

filister-head screws which are threaded into the ter­

minal inserts. Lock-washers are assembled inside the 

moulded terminal bushings between the inserts and 

the base,  as a safeguard against loo sening of the 

screws. By rotating the brack et on its mounting screw 

and moving it along its slot,  the contact assembly can 

be made either normally open or normally closed. The 

moving contacts are mounted on a Micarta insulation 

plate which is secured to the threaded end of the plun­

ger shaft by a nut. The front edge of this insulation 

plate operates the indicator. 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 .  

2 

CONTACTS E I Trifil 
I HAKE I iJREAK, Oil 

!s������E� �� 

NOTE: COIL TAPPED 

FOI 1 TO 2S RAfiO 

UIIGE 

OVERCUIIIEIIT UNIT 

REO IIAIIOLE 
TEST SWI TCH 
Cu.!:RENT TEST .lACK 

rERI-41/IAI. 

--�-CHASSIS OPU. HED 
ShORr � ���� SWI TCII 

182A854 
Fig. 2. I nternal Schematic of the Single Unit Type SC o r  

SC- 1 Relay in The Type F T2 1  Case. 

The moving contacts are double-faced so that they 
can be "mak e "  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 amp eres at 1 15 volts 

A-C, or 1 amp ere at 1 25 volts D-C. 

The mechanical operation indicators used on 

these relays are shockproof, and can be used to in­

dicate on the up strok e or down strok e of the plunger. 

The indicator is  reset by pulling out the knurled stud 

which proj ects through the cover nut. The indicator 
should be reset after each relay operation becau s e  

otherwise there may be a one or  two p ercent decrease 
in the operating value of the relay. The operation in­

dicator is ass embled at the factory to indicate on the 

up strok e 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 s am e  time swinging the indicator flag 180° 

about its shaft , the indicator can be s et to indicate 

on the down stroke of the plunger.  The rivet w ei ght 

must be removed from the indicator flag and the latch 

screen turned around to complete the assembly. 

In certain applications,  an extrem ely wide range 

of current adju stment is desirable, and certain styles 

of SC and SC- 1 relays have been provided with tapp ed 

coils to meet this requirement. The coil tap s  are brought 

out to a tap block mounted on the lower end of the re­

lay frame or on the relay sub-base, depending on the 

type of case used. The connector plate on the tap 

block is mark ed with the minimum pick-up value of 
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T Y P E S  SC, SC- 1 ,  SV AN D SV- 1 R EL AY S  ____________________ ,...:I.;..:. L:..:.· ...:.4 1;.....7;,.;;6.;.;6 -...:.l c;;.. 

COIHACTS - E I THER 
MUE Oll liiiEAX 
AS llEQU I IiiEO 

TEST SIITCK, 
CURII:EJT TEST �ACX 

TEil411tAL 

'--'>"'---"=<----"=<----"=<...t="�:.._ Cd.USIS OP'EIUTEI 
fiiGIIT VIIW $H011lllli SWITCH 

ARitM'EME T UF UII!TS . • 

TYPE OF UI41T 

��':'".r-rr 
SNtE TYP'E BUT D.C. I A.C. 

LOCATIO. Of EACH UIIIT 

iWIHT KAAD LEFT riAiD 

LOWEll RATIIIG IHIBtiER U.TIIhl 
UIIIT UN I_t _ 

D.C. I .l.C. 

IOTE: COlLI TAPPf.D 
FOI 1. TO 2&. UJIO ..... 

Fig. 3. Internal Schematic of th e Double Unit Type SC or  

SC- 1 Relay in the Type FT21 Case. 

each tap , and the shunt i s  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

ped coils ,  as there is not sufficient space for marking 

a scale for each tap.  However, the scale plate is sup­

plied in order that a cu stomer may mark on it the in­

dividual relay setting or settings if desired. 

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

The relays should be mounted on switchboard 

panels or their equivalent in a location free from dirt , 

moisture, excessive vibration ,  and heat. Mount the 

relay vertically by means of the four mounting holes 
on the flange for semi-flush mounting or by means of 

the rear mounting stud or studs for proj ection mount­

ing. Either a mounting stud or the mounting screws 
m ay 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 

terminal studs furnished with the relay for thick panel 

mounting. The terminal studs m ay be easily removed 

or inserted by locking two nuts on the stud and then 

turning the proper nut with a wrench. 

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

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

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

CUIITACTS HTnER / _/ 
l .UKE 1 illi.EAJI(, OR J. foV.I(£ OR J. ilRUK 
AS U1,hJiitEO 

fROIIT VllW 

RED KAHDLE 

TEST SWITCh 

TEIIItlltAL. 

Fig. 4. Internal Schematic of the Single Unit Type SV or  

SV- 1 Relay in the Type FT2 1 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 Sttl 8 2A8 36H 0 1  is recommended for 

thi s purpose. The use  of abrasive material for cl ean­
ing contacts is not recommended, becau se of the dan­

ger of embedding small p articles in the face of the 

soft silver and thus impairing the contact. 

Several factors may affect the drop-out ratio of 
the relay. Whatever affects the ratio does do because  

either the drop-out or pick-up or both are affected. 

Obviously , incorrect assembly 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 pre ssure 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 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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TY P E S  SC, SC- 1 ,  SV AN D SV- 1 R EL AY S-----------------------

COtHACTS - EITtiER 
fiLUf Oi dii:UI( 
AS REQUIRED 

IITEIIIIAL SCIIEIIATIC 

fROIIT YIEW 
AR R.UiiEfiiEIH Of WU TS 

TYPE Of UNIT 
LOCATIO. Of fACti UMIT 

R IGIIT IWIO UFT K�.!_ 
� !!� L�

1
�AT11Ui jt��QH�:��TIM 

$A14E TYPE D.C. I A.C. ILIT D.C. A. C .  

TEST SWITCii 

TEIMIUl 

182A857 

Fig. 5. Internal Schematic of the Double Unit Type SV o r  

SV- 1 Relay in  the Type F T32 Case. 

its center section machined o ff so that the shaft is  

exposed at  this point and can be prevented from turn­

ing by gripping shaft and bushing with a p air  of long­

nose pliers while removing the s et screw and nut. 

Then by pressing down with the fingers on the upp er 

end of the shaft , the l ower 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 sl eeve will be forced out far enough to p ermit 

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 surface ,  below the spool­

shaped bushing, when loosening the nut and setscrew, 

as this would almost certainly damage the bearing 

surface .  The shaft bearin g  surfaces should not be 

cleaned or polished with any abrasive material , as 

the abrasive p articles might become imbedded in the 

shaft and cause difficulty later. The plunger shaft 

and bearings may be cleaned by wiping them c are­

fully with a clean , 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, s ince this 

will eventually become gummy and prevent proper 

operation. It is  recommended that the shaft be clean-

4 

CQIIACIS - EtfJt£1 MU[ o• MEAl AS 
IEOUII£D 

IIOTE: . COJLI. U.PrED 
FOI 1 TO 2i UJIO ·-

TOP L.h. �·\.t ffllll HiW) 

CMA$311 GIUA 1U MOIT IMI .IteM 

TUT SI'ITCII 
CUUI:IT UI-T .-r 

TEIMIIM. 

183Al93 

F i g. 6. I nternal Schemati c of the Three Un it  Type SC o r  
SC- 1 Relay i n  the Type F T32 Case. 

ed at intervals of approximately two years . When re­

placing the lower bearing and the split sleeve s ,  the 

shorter sleeve (assembled below the bearing) should 

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

threaded tube. 

The mounting hol es in the operation indicator 
screen are slotted so that its position can be adjusted. 
For rel ays in which the moving contacts are not l atch­

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 

l atch-type relays,  the screen should be so located 

that good contact is  still obtained when the relay i s  
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 i s  moved 

after entering the screen opening. However, the mini­

mum amount of pressure necessary to obtain this ad­

j ustment should not be exceeded appreciably, since 

the pick-up value,  and consequ ently the ratio ,  will 

be affected. The purpose of this pressur e  is to elim­
inate indicator rattle which might otherwis e  occur 

under certain energized conditions.  

The moving contact lead s  pass through insulation 

sleeves assembled on the shanks of the terminal clips 
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TYP ES SC, SC- 1, SV AND SV-1 R E L AY S  I . L .  41 -766 . 1 C  

CHARACTERISTICS O F  TYPES SC AND SC- 1 RELAYS 

Range of Watts V.A. at 
Adjustment Max. Amp s .  5 Amps. 5 Amp s .  Dropout 

Type Frequency Amp s. Continuous 60 Cycles 60 Cycles Ratio-AC 

sc DC,  25 to 60 C .  . 5-2 1 . 5  9 9  225 90-98% 
sc DC, 25 to 60 C .  1-4 3 28 65 90-98% 
sc DC, 25 to 60 C .  2-8 6 6 .9  19 9 0-98% 
sc DC, 25  to 60 C .  4- 16 1 2  1 . 5  5 90-98% 
sc DC, 25 to 60 C .  10-40 25 .24 .7  90-98% 
sc DC, 25 to 60 C .  20-80 40 . 07 . 16 90-98% 
sc DC, 25 to 60 C. 40- 160 40 .03 .05  90-98% 
sc D C ,  25 to 60 C .  4- 100* 10- 1 5-20 1 . 7-0.6-0 . 18 5- 1-0 . 2  90-98% 

SC- 1 DC , 25 to 60 C.  . 5-2  1 . 5  100 210  35-60% 
SC- 1 DC, 25 to 60 C.  1-4 3 24 60 35-60% 
SC- 1 DC, 25 to 60 C .  2-8 6 6 1 6  35-60% 
SC- 1 DC, 25 to 60 C .  4- 16 12 1 . 5  5 35-60% 
SC- 1 DC, 25 to 60 C.  10-40 25 . 25 . 6 5  35-60% 
SC- 1 DC,  25 to 60 C .  20-80 40 . 07 . 16 35-60% 
SC- 1 DC, 25 to 60 C.  40- 160 40 . 03 . 05 35-60% 
SC- 1 DC, 25 to 60 C.  4- 100* 10- 1 5-20 1 .  7-0 . 6-0. 1 8  5- 1-0 . 2  35-60% 

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

Frequency 
Type (Cycles) 

sv 60 
sv 60 
sv 60 
sv 60 
sv 50 
sv 25  
sv DC 
sv DC 

SV- 1 60 
SV- 1 60 
SV- 1 60 
SV- 1 60 
SV- 1 50 
SV- 1 25 
SV-1 DC 
SV-1 DC 

CHARACTERISTICS OF SV AND SV- 1 RELAYS 

Range of  Watts at 
Adj ustment M ax.  Volts 1 15 V. AC 

Volts Continuous ( 1 25 V. for DC) 

7-16  16  
70- 160 160 3 . 4  

140-320 320 
280-640 640 

70- 1 60 180 2 .8  
70- 160 200 1 . 5  
50- 1 50 150  4 .8  

100-300 300 

7- 1 6  16 
70- 160 160 4 . 1  

1 40-320 320 
280-640 640 

70- 160 180 3 . 5  
7 0- 160 200 1 . 4  
50- 1 50 150  4 . 8  

100-300 300 

V.A.  at 
1 1 5  v. 

7 . 3  

6 . 1 
2 . 5  

8 . 5 

7 . 1  
3 . 2  

Dropout 
Ratio-DC 

65-80% 
6 5-80% 
65-80% 
65-80% 
6 5-80% 
65-80% 
65-80% 
65-80% 

25- 40% 
25-40% 
25-40% 
25-40% 
25-40% 
25-40% 
25-40% 
25-40% 

Dropout 
Ratio 

90-98% 
9Q-98% 
90-98% 
90-98% 
90-98% 
90-98% 
65-80% 
65-80% 

40-80% 
40-80% 
40-80% 
40-80% 
40-80% 
40-80% 
25-40% 
25-40% 

NOTES:--Standard current relays are calibrated on 60 cycles. This calibration is approximately correct 
for 25 cycle and DC application s ,  but there will be discrepancies  of 10% to 1 5% 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, 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. 

For the SC- 1 r elay, volt-amperes for pickup at minimum setting are approximately 3.5 and 1 . 3  for 60 

and 25 cycles. Watts at minimum settings are 1 . 3 , . 7 and . 57 for 60 cycles,  25 cycles and d-e respectively 

Multiply values  by 16 for approximate burdens at maximum setting. 

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

imately 3 1 ,  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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TY P E S  SC, SC- 1 ,  SV AN D SV- 1 R E L AYS ______________________ _ 

COIITACTS - EI THER 
NAif OR IREAK AS It: {lUllED 

BOTTOM Ulll T 

TOP LEfT IIAND UIIIT 
(FRONT W IEW.) 

TOP R I GIIT IIAIIO UIII T  
(FRONT VIEW) 

T�T SWI TCH 

TERNIIIAL 

183Al92 

Fig. 7. In ternal Sch em ati c o f  the Three Unit Typ e SV o r  

SV- 1 Relay i n  th e Type F T32 Case. 

which are attached to the base terminals.  These 

sleeves are notched at their upper ends ,  and the not­

ches 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 .  Figure 1 1  sho w s  properly coiled and assem­
bled moving contact leads .  

Although t h e  moving contact leads are very flexi­

ble ,  if the leads have been pulled out of their original 

shape by handling they may exert sufficient side pres­
sure on the shaft bearing or twisting force against 

the guide post to cau s e  appreci able friction and w ear. 

If this condition continues for a long p eriod of time ,  

the  resulting wear may affect the  relay c alibration or 

or the dropout ratio noticeably. In extreme cases the 

wear may progress to a degree which may occasionally 

cause failure of the plunger to drop down wh en th e re­

lay is de- energized. 

Correct shaping of the leads is  not difficult, and 

they may be checked readily by removing the guide 

post and the nut at the top of the shaft. The plunger 

should be held in the rai sed position , either by ener­

gizing the relay or by pressing lightly against the 
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Curve 143285 

l S II. SV-I,SC and SC-I Relays on D.C. 

fi _ lfax. or lfin.Settinv : 

I 

'- . .  

t 
I f  - � lit 

SVand SV-1 e�on ?;c es · 

I "" s tt' �IT IUJIITT nrn;: j I! X· e !nfJ SC and SC-I Relays on 60 cycle3 :?'ffiJ��-#'� 1 , lfax. Settin ' rn' . I 4J.W.tl JI�mf, ;/n. Settin _ 

I : 1  i l l  i iill HtF . � R-fu!J 
i : I  i r: i'lll l  J i l l  I i l i i  ! i / l}  H [ 

100 ZOO 'fOO 600 800 1000 
Percent of Pick·up Sellin'/ on SC or SC·/ Relay (60 Cycles) 

100 150 ZOO Z50 300 
Percent of Pick-up Settinq on SVor S¥-1 Relay and on SC 
or SC I Relay Used on D.C. 

Fig. 8. Typical Tim e Curves fo r  th e Types SC an cl SV 

Rel ays (Using Flux Shunt for Pick - up A cl; u stm en t. )  

collar under the insulation plate after raising the 
plunger manually. With the plunger rai sed,  th e insul­

ation plate sheuld be o scillated slightly in a horizon­

tal plane by twisting it horizontally and releasing it .  

If in several trials the plate comes to rest with the 
center line of the contacts approximately parallel to 

the base and with its mounting hole fairly well center­
ed with the end of the shaft, if the plate does not tip 
appreciably, and if the leads have a safe clearance to 

the stationary contact brackets,  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 p airs of tweezers are 

tools for re- sh aping 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. 

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

stationary contacts are assembled so that they clos e  

when the relay i s  energized, they should be located 

so that they barely touch the moving contacts when 
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TY P E S  SC, SC- 1 ,  SV AN D SV- 1 R E L AYS ----------------------1 .-
L

_. 
4_1_-7_66_·

1
_

c 

77-D-418 

Fig. 9. O u tline & Drilling Plan fo r Single  Unit Relay s  in 

Small Glass Projection Case. 

the latter are 5/32" above the de-energized position.  

The moving contact s can b e  held in this position 

while the adj ustment is being made by inserting a 

5/32" spacer between the shaft collar and the top of 

the core. This dimension should be 3/ 1 6 "  on the SV-

1 relay for A-C.  Both contacts should touch at the 

same time when the plunger is raised. W.hen the plun­

is moved upward against its stop , there should be a 

slight deflection of the stationary contact stop springs, 

but this should not exceed 1 / 3 2 '  ' . When the stationary 

contacts are reversed so that they are closed when 

the relay is de-energized, they should be located so 

that they j ust touch the moving contacts when the 

latter are 1/32" above the de-energized position. On 

some relays it may be found that when the contacts 

are used in this position the relay may operate at 

values a few percent below the scale markings. The 

adjustments specified for the stationary contacts are 

important. Failure to observe them may cause improper 

relay operation, either directly or after a period of 

service. Contact position should not be used as a 

Fig. 10. View o f  Typ e SC R el ay Showing Correct Shaping 

of Moving Contact L eads. 

means of altering the ratio of dropout to pickup. 

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

Repair work can be done most satisfactorily at the 

factory. However, interchangeable parts can be fur­

nished to the customers who are equipped for doing 

repair work . When ordering parts , always give the com­

plete nameplate data. 
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TY P ES SC� SC- 1,  SV AN D SV- 1 RELAYS ______________________ _ 

E 
• 

.., 

. 
... 

8 

I IITERIIAL SCHEMATI C 

FROIIT Y l  EW 

* Fig. 1 1 .  Internal Schematic for Relays in Front Connected 
Case. 

� ]  � lt. OOO 

TERM I NALS ----, 

CLEARANCE HOLE 

FOR . 1 90-32 SCREW 

..,.. ___
_ 5 . 3 1 2  

* Fig. 12. Outline and Drilling Plan for Relays in  Front Connected Case. 

. 1 90 
.+-+--

TERM I NAL 

HARDWARE 

188A098 
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TY P ES SC, SC- 1 ,  SV AN D SV- 1 R E L AY S  _____________________ ..:..;I -�L ;..;. 4;:.:.1...:.-7.::.:66�.1=C 

• 1110-32 laEW 

5 lel,offlfcr $ �AIIEL US£ 
fts-11 STUD) 

• 190-32 SCIIEW 

, ,  
It DIA.  

TOMIUL AIID 
MOUITIIIG DETA I LS 

f D J A, IO MOLES 
01 CUT OUT 

-- s  ·� 1 , r. , DIA.' IIOL£s FOI 
2!i . / , 1.,_32 MTa. SCiflll 2 - i 

� 

32 -? f - 1 
=I!! 

PAIEL etmiUT I DII U.I .  
fOil SEMI FLISII MT8 • 

PAIIEL DII U. I H  01 CUTOUT FOI 
PWECTI OII MT8· 

( FIOIIT Yl EW) 

57-D-7901 

'If F ig. 13 O utline and Drilling P lan for Single and Double Unit Relays in the Type FT2 1 Case. 
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TY P ES SC, SC- 1 ,  SV AN D SV- 1 R EL AY S----------------------

1 0  

rt 
1 19 -1 l ,_J. � � ! 

i2 1· le 1 I '' 
I 

_, _ OD 

_, ... 

'---+----'LU I 

1\� �:: � 
PAIEL 8LOCATI OII J SDU FLUSH MTG. 
PROJECTION MTG. -------l 

�� · ' "'"" "'" 
� PAIIEL 

� / '""" ... / TH
�

II PAIIELS 

T 1 8 SCIIEW 
6( FOII THfCIC 

P .. EL USE 
-+--tttt+HtM---tt-- · tsl8 STUD) 

- 1�32 SCIIEW .) -/'f011 THICK PMEL 
--\--Ht---Hri-H- US£ . 1�32 STUD 

IJ I DU. "' 
TERMINAL AIID 
NOUMTIIG DETA I LS 

..,, ., 

PAIIEL CUTOUT & Dill LLIIG 
FOil SDU FLUSH MTG. 

PMEL 0114 LLfiG 011 
CUTOUT FOil ...CUECTIOM NT&. 

( FIIOIIT YIEW) 

* Fig. 14. Outline and Drilling Plan for Three Unit R elays in the Type F T32 Case. 
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R E LAY- I N STR U M E NT D IVI S I O N  N EWAR K, N .  J. 

Printed in U.S.A. www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



INSTAL LATI ON 
Westinghouse J . L .  4 1 -766. 1 o 

• OPERATION • MAINTENANCE 

I N S T R UC T I ON S  
TYPES SC. SC-1. SV AND SV-1 RELAYS 

CAUTIOH 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. 

A P P L I C A T I O N 

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 pick-up setting. Both 

contacts can readily be changed from "make " to 

" break " .  The volt-ampere burden is low. 

The typ e SC and SV relays have a high ratio of 

drop-out to pick-up (90 to 98%) and are particularly 

suitable for fault detector relays. The type SC- 1 and 

SV- 1 relays have a lower ratio of drop-out to pick-up. 

This low er ratio may be desirable in some application s, 

and it makes possible a plunger pull characteristic 

which permits the operation of 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 operated. 

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

The types SC, SC- 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 as the external magnetic path for the coil. The 

coil surrounds a core and flux shunt. The upp er end 

of the core is threaded and projects through the upper 

side of the fram e ,  to which it is fastened by a nut. A 

tube threaded on the outside at its lower end is as­

sembled in the cor e ,  and the threaded end extends be­

low the core. A graphite bushing, which is the lower 

SU PERSEDES I . L .  4 1 -766 . 1 C  
* Denotes change from su perseded i ssue.  

bearing for the plunger shaft, is assembled in  the 

lower end of this threaded tube. It is  held in place 

by two split spring sleev es,  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 graphite bush­

ing which is pressed in the upper end of the core. This 

bearing is visible when the plunger is in the ener­

gized position. The plunger itself does  not touch the 

walls of the tube in which it moves. 

A flux shunt which surrounds the core is screwed 
on the tube ,  and its lower end proj ects 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, so that it can be grasp ed 

by the fingers and turned to change the setting. A 

calibrated scale plate is mounted adj acent to the 

shunt. A groove j ust above the knurl in the lower end 

of the shunt serve s as an index mark , and the relay 

pick-up setting is indicated by the calibration scale 

marking which i s  adj acent to the groove. 

The construction of the plunger ,  core and flux 

shunt (which differ in details in the variou s  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 de sirable in some applica­

tions where the latch is not required. The plunger 
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TY P ES SC, SC- 1 ,  SV AN D SV- 1 R E LAYS ______________________ _ 

IN S' U L A TION 
TERMINA L 

STATION >tRY 

Mo'VIAif{ CONTACT---·
· 

�TAP T�RMINAi. 
WHEN UJ'£0 

87176 6  
* Fig. 7 .  Internal Wirin g o f  the R elays I n  The Small Glass 

Case. 

floats in its operated po sition j u st 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 po sition by pres­

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 to 

extend around the shunt to the front of the relay, and 

in its normal position it exerts sufficient pressure 

against the shunt to prevent any creeping of the shunt 

or undesired change of setting. The front end of the 

spring arm has a bent-over tab on which thumb-pressure 

may be 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 h eld in position on the base by 

filister-head screws which are threaded into the ter­

minal inserts. Lock-washers are assembled inside the 

moulded terminal bushings between the inserts and 

the base ,  as a safeguard against loo sening of the 

screws. By rotating the bracket on its mounting screw 

and moving it along its slot ,  the contact assembly can 

be made either normally open or normally closed. The 

moving contacts are mounted on a Micarta insulation 

plate which is secured to the threaded end of the plun­

ger shaft by a nut. The front edge of this insulation 

plate operates the indicator. Th e r ear portion of the 

plate is slotted and a post screwed to the frame p asses 

through this slot to prevent the plate from rotating. 

2 

COIHACTS E I TriEil 
l fiiAI(E 1 IIREAIC, Oil 

!s������:E� � 

MOTE! COIL TAPPED 
FOR 1 TO 25 RAllO 
IAIIGE 

FRONT YIEV 

__ ...- OVUCURIEIIT UNIT 

RED tiAfiiDLE 
TEST SWI TCtl 
CU!{REIH rEST .JACk 

TEillol i fiiAL 

-----CHASSIS Of"UArED 
ShORf Ill� SWI TCtt 

Fig. 2. I nternal Sch ematic 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 amp eres at 1 15 volts 

A-C, or 1 ampere at 1 25 volts D-C. 

The mechanical operation indicators used on 

the se relays are shockproof, and can be used to in­

dicate on the up strok e 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 op eration 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 sam e  time swinging the indicator flag 180° 

about its shaft, the indicator can be set to indicate 

on the down strok e 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  SC and SC- 1 relays have been provided with tapped 

coils to meet this requirement. The coil tap s  are brought 

out to a tap block mounted on the lower end of the re­

lay frame or on the relay sub-base, depending on the 

type of case used. The connector plate on the tap 

block is marked with the minimum pick-up value of 
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TY P E S  SC, SC- 1 ,  SV AN D SV- 1 R EL AY S  _____________________ 
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COIHACT$ - E I TnER 
MUE OR iREAl 
AS REQUIRED 

LEFT IW&O UAI T --t-"--t-"-+--f-' 
(FROtH W I EW) 

.A--+--+--+--f-cr1f-- RED hAHOLES 

TEST SWITCK, 

WRilUT TEST JACK 

TERI4111Al 

'----""'-----""'----"""----'"'-j,==='�:__ �AS$1S OPEIATEI 
FROOT VllV 

ARIIA1t.IEMENT UF UN!TS -� 
LOCATIIHI OF EACH UliiT 

TYPE OF UII I T  IIIitH IIAIIO LEFT liMO 

IIOTE: CO!L.S TAI'PlD 
FOI t. TO 25. IAJIO ..... 

SIIORT IIUi S•ITCK 

l82A855 

Fig. 3. Internal Schematic of  the Double Unit Type SC o r  

SC- 1 Relay in the Type F T2 1  Case. 

each tap, and the shunt is adj u sted in the usual man­

ner to obtain any pick-up setting between taps.  The 

scale plate is not calibrated for the relays with tap­

p ed coils ,  as there is not sufficient space for marking 

a scale for each tap. 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. 

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

The relays should be mounted on switchboard 

panels or their equivalent in a location free from dirt, 

moisture, excessive vibration, and heat.  Mount the 

relay vertically by means of the four mounting holes 

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

the rear mounting stud or studs for projection mount­

ing. Either a mounting stud or the mounting screws 

may be utilized for grounding the relay. The electri­

cal connections 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 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 .  

41-076. 

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

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

CUtHACTS E ITnER / /  1 .UKE 1 iiREAII:, OR J. MAICE OR l iHIEAK 
AS ltE!JU I�EO 

INT£1t11AL SCHEMATI C  

FRONT VIEV 

REO ltAHOLE 

TEST SWITCtt 

TERHIMAL 

Fig. 4. Internal Schematic o f  the Single Unit Type SV o r  

SV- 1 Relay in the Type F T2 1  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

j ustments at regular maintenance periods, the in­

structions below should be followed. 

All contacts should be cleaned periodically. A 

contact burnisher Sttl8 2A8 36H 0 1  is recommended for 

this purpose.  The use  of abrasive material for cl ean­

ing contacts is not recommended, because of the dan­

ger of embedding small particles in the face of the 

soft silver and thus impairing the contact. 

Several factors may affect the drop-out ratio of 

the relay. Whatever affects the ratio does do because 

either the drop-out or pick-up or both are affected. 

Obviously , incorrect assembly or interchange of parts ,  

such a s  the u s e  o f  the S C  plunger with the S V  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 pre ssure 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 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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"'FY P E S  SC, SC- 1 ,  SV AN D SV- 1 R EL AY S-----------------------

COftTACTS - EITHER 
MUE OR IIIEAK 
AS REQUIRED 

IITIIIIIAL SCIIEIIATIC 

FIIOIIT VllW 

ARR.llhiEt4fNT OF UNITS 

TYPE Of UMIT LOCATIO. OF U.Crl UNIT 
R IGhT tWO LEFT H�_!__ 

� �� Low:1�ATING 1"''""�1�UUIG 

I :O'fo��' .l.C. D.C • I A.C. 

TEST SWITCH 

TERMINAL 

182A857 

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 upper 

split sleeve will be forced out far enough to p ermit 

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 surface ,  below the spool­

shaped bushing, when loosening the nut and setscrew, 

as this would almost certainly damage the bearing 

surface. The shaft bearing 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 clean, 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 eventually become gummy and prevent proper 

operation. It is recommended that the shaft be clean-
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183Al93 

Fig. 6. Internal Schemati c of the Three Un it  Type SC o r  
SC- 1 Relay i n  th e Type F T32 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 relays in which the 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 adj usted 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

j ustment 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 l eads pass through insulation 

sleeves assembled on the shanks of the terminal clips 
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TYP E S  SC, SC- 1 ,  SV AND SV- 1 R E L AY S  I . L. 4 1 -766 . 1 0 

CHARACTERISTICS OF TYPES SC AND SC- 1 RELAYS 

Range of Watts V . A. at 
Adjustment Max. Amp s .  5 Amps. 5 Amp s .  Dropout 

Type Frequ ency Amps. Continuous 60 Cycles 60 Cycles Ratio-AC 

sc DC, 25 to 60 C.  . 5-2  1 . 5  99 225 90-98% 
sc DC, 25 to 60 C .  1-4 3 28 65 90-98% 
sc DC, 25 to 60 C .  2-8 6 6 . 9  19 90-98% 
sc DC, 25 to 60 C .  4- 16 12 1 . 5  5 90-98% 
sc DC, 25 to 60 C .  10-40 25 . 24 . 7  90-98% 
sc DC, 25 to 60 C .  20-80 40 . 07 . 16 90-98% 
sc DC, 25 to 60 C .  40- 160 40 .03  .05  90-98% 
sc DC, 25 to 60 C .  4- 100 * 10- 1 5-20 1 .7-0 . 6-0 . 18 5- 1-0 . 2  90-98% 

SC- 1 DC,  25 to 60 C . . 5- 2  1 . 5  100 2 1 0  35-60% 
SC- 1 DC, 25 to 60 C. 1-4 3 24 60 35-60% 
SC- 1 DC, 25 to 60 C.  2-8 6 6 16 35-60% 
SC- 1 DC, 25 to 60 C .  4- 16 1 2  1 . 5  5 35-60% 
SC- 1 DC, 25 to 60 C.  10-40 25 . 25 . 6 5  35-60% 
SC- 1 DC, 25 to 60 C .  20-80 40 . 07 . 16 35-60% 
SC- 1 DC, 25 to 60 C. 40- 160 40 .03  . 0 5  35-60% 
SC- 1 DC, 25 to 60 C.  4- 100* 10- 1 5-20 1.  7-0 . 6-0 . 18 5- 1-0 . 2  35-60% 

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

Frequency 
Type (Cycles) 

sv 60 
sv 60 
sv 60 
sv 60 
sv 50 
sv 2 5  
sv DC 
sv DC 

SV- 1  60 
SV- 1 60 
SV- 1 60 
SV-1 60 
SV- 1 50 
SV- 1 25 
SV- 1 DC 
SV- 1 DC 

CHARACTERISTICS OF SV AND SV- 1 RELAYS 

Range of Watts at 
Adjustment Max. Volts 1 15 V. AC 

Volts Continuous ( 1 25 V. for DC) 

7- 16 16 
70- 160 160 3 . 4  

140-320 320 
280-640 640 

70- 160 180 2.8 
70- 160 200 1 . 5 
50- 150  150 4 .8 

100-300 300 

7- 1 6  16 
70- 160 160 4 . 1  

1 40-320 320 
280-640 640 

70- 160 180 3 . 5  
70- 160 200 1 .4 
50- 1 50 150 4 .8 

100-300 300 

V .A .  at 
1 1 5  v. 

7 . 3  

6 . 1 
2 . 5  

8 . 5  

7 . 1  
3. 2 

Dropout 
Ratio-DC 

65-80% 
6 5-80% 
65-80% 
65-80% 
65-80% 
65-80% 
65-80% 
65-80% 

25-40% 
25-40% 
25-40% 
25-40% 
25-40% 
25-40% 
25-40% 
25-40% 

Dropout 
Ratio 

90-98% 
90-98% 
90-98% 
90-98% 
90-98% 
90-98% 
65-80% 
65-80% 

40-80% 
40-80% 
40-80% 
40-80% 
40-80% 
40-80% 
25-40% 
25-40% 

NOTES:--Standard current relays are calibrated on 60 cycles.  This calibration is approximately correct 
for 25 cycle and DC applications , but there will be discrepancies of 10% to 1 5% at some points of scal e. 

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

For the SC relay, 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 ,  . 6 5  and . 57 for 60 cycles,  25 cycles and 

DC respectively. Multiply values by 16 for approximate burdens at maximum setting. 

For the SC- 1 relay, volt-amperes for pickup at minimum setting are approximately 3 . 5  and 1 . 3  for 60 

and 25 cycles.  Watts at minimum settings are 1 .3 ,  . 7 and . 57 for 60 cycles,  25 cycles and d-e respectively 

Multiply values by 16 for approximate burdens at maximum setting. 

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

imately 3 1 ,  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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TY P E S SC, SC- 1, SV AN D SV- 1 R E LAYS ______________________ _ 

CONTACTS - E I THER 
MAKE OR JREAI AS 
IE WillED 

IOTTOM Ulll T 

I N TERUl SCHEMATIC 

TOP LEFT tiAIID IIIIIT 
(FROIIT WIEit) 

TOP R I GIIT HAIID UIII T  
(fRONT WIEW) 

TEST SWITCH 

lUliiUl 

Fig. 7. In ternal Schem ati c of the Three Unit Type SV o r  

SV- 1 Relay i n  the Type F T32 Case. 

which are attached to the base terminals. These 

sleeves are notched at  their upper ends ,  and the not­

ches are toward the c enter 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.  Figure 1 1  sho w s  properly coiled and assem­

bled moving contact leads .  

Although the  moving contact leads are very flexi­

ble, if the leads have been pulled out of their original 
shape by handling they may exert sufficient side pres­

sure on the shaft bearing or twisting force against 

the guide post to cause appreciable friction and wear. 

If this condition continues for a long p eriod of time ,  

t h e  resulting wear may affect the relay calibration o r  

o r  the dropout ratio noticeably. In extreme cases the 

wear may progress to a degree which may occasionally 

cause failure of the plunger to drop down wh en 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 and the nut at the top of the shaft. The plunger 

should be held in the raised po sition, either by ener­

gizing the relay or by pressing lightly against the 
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100 zoo 400 600 800 1000 
Percent of Pick-up Seltin9 on SC or SC-I Relay (60 Cycles) 

100 150 zoo 250 300 
Percent of Pick-up Setting_ on SVor sv-1 Relay and on SC 
or SC I Relay Used on D.C. 

Fig. 8. Typi cal Tim e Curves fo r  the Types SC an d SV 

R el ays (Using F/ux Shunt for Pic k - up A dju stment.) 

collar under the insulation plate after rai sing the 

plunger manually. With the plunger raised,  the insul­
ation plate sh0uld be o scillated slightly in a horizon­

tal plane by twisting it horizontally and releasing it. 
If in s everal trials the plate comes to rest with th e 
center line of the contacts app roximately parallel to 

the base and with its mounting hole fairly well center­
ed with the �nd of the shaft, if the plate does not tip 
appreciably , and i f th e l eads have a safe clearance to 
the stationary contact brackets ,  the leads are properly 

shaped. 

I f  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 p airs of tweezers are 

tools for re- shaping the leads.  If it is necessary to 

re- coil the lead s ,  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. 

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

stationary contacts are assembled so that they clos e  

when the relay i s  energized, they should b e  located 

so that they barely touch the moving contacts when 
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I . L .  41 -766 . 1 _0 
TY P E S  SC, SC- 1 ,  SV AN D SV- 1 R E L AY S ----------------------.:-

1-- - --5 liWiit--·-

��,,PE�L �() ,' 

77-D-418 

Fig. 9. O utl ine & Drilling Plan fo r Single Unit R elays in 

Small Glass Projection Case. 

the l atter are 5/32" above the de-energized position. 

The moving contact s 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/ 1 6 "  on the SV-

1 relay for A-C. Both contacts should touch at 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 not exceed 1 / 3 2 '  ' . When the stationary 

contacts are reversed so that they are closed when 

the relay is de-energized, they should be located 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 that when the contacts 

are used in this position the relay may operate at 

values a few percent below the scale markings. The 

adjustments specified for the stationary contacts are 

important. Failure to observe them may cause improper 

relay operation, either directly or after a period of 

s ervice. Contact position should not be used as a 

Fig. 10. View o f  Type SC Relay Showing Correct Shaping 

o f  Moving Contact L eads. 

means of altering the ratio of dropout to pickup. 

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

Repair workcan be  done most satisfactorily at the 

factory. However, interchan geable p arts can be fur­

nished to the customers who are equipped for doing 

repair work . When ordering parts , always give the com­

plete nameplate data. 
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TY P E S  SC, SC- 1,  SV AN D SV- 1 R E LAYS _____________________ _ 

E 
• 

., 

8 

I NTERNAL SCHEMAT I C  

TERMINALS 

1 o-I 
CONTACT 

CO I L  

FRONT V I EW 

'If Fig. 1 1 .  Internal Schematic for Relays in Front Connected 
Case. 

�] � IJ. OOO 

TERM I NALS ----, 

CLEARANCE HOLE 

FOR . 19o-32 SCREW 

...... ---- 5 . 3 1 2  

* Fig. 1 2 .  Outline and Drilling P lan for Relays i n  Front Connected Case. 

. 1 90 
r+---+-- TERM I NAL 

HARDWARE 

188A098 
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TY P ES SC, SC- 1 ,  SV AN D SV- 1 R E L AY S'----------------------
1
.-
L

_. 4_1 _-7_66_. 1_0 

5 le-IPofiTcx 
I �AIIEL USE 
fs•11 STUD) 

• 190-32 SCREW 

DIA. 

TEIIMIUL. MD 
MOUITIIIG D£TAI LS 

f oa A. IO IIOUS 
011 CUT OUT 

PAIIEL CU10UT I DWILLIII 
FOR SEMI FWSII NT&. 

PAIEL DIIILLIIII 011 CtmiVT FOil 
PW ECTI 011 NT&. 

( FROifT Yl EW) 

* Fig. 13 Outline and Drilling Plan for Single and Double Unit Relays in the Type FT2 1 Case. 

57-D-7901 
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TY P E S  SC, SC- 1 ,  SV AN D SV- 1 R E LAYS -----------------------

J O  
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CUTOUT Filii PaOJECfiON MfG. 

(FRIIMT mw> 

3 i DfA, 20 HOLES OR CUT OUT 

57-D-7903 
* Fig. 14. Outline and Drilling Plan for Three Un it Relays in the Type FT32 Case. 
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W E S T I N G H O U S E  E L E C T R I C  C O R P O R A T I O N  
R E LAY- I N STR U M E NT D IVI S I O N  N EWAR K, N .  J. 
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INSTAL LATION • 

Westinghouse t . L .  4 1 -766 . 1 E  

OPERATION • MAINTENANCE 

I N S TRUC T I O N S  
TYPES SC. SCl. SV AND SV-1 RELAYS 

CAU TION Before putting p ro tective relays into 
service,  remove all blocking which m ay have been 
ins erted for the purp o s e  of  securing the p arts during 
ship ment,  make sure that all moving p art s operate 
freely , inspect the contacts to see that they are c l e an 
and close properly, and operate the relay to check 
the settings and ele ctrical connections .  

A P P L I C A T I O N  

The typ e s  SC and SC- 1 curr ent relays and the 
typ es SV and SV- 1 voltage relay s  are appli cabl e  where 
an instantaneous plunger relay of  high accuracy is 
required. The se relays are suitable for protective ser­
vic e ,  and for au xiliary service where some of their 
special features are d e sired. They ar e adj u stable over  
a wide range o f  vo ltage or current , are p rovided with 
mechanic al op eration indicator s ,  and hav e a c alibra­
ted scale whic h indicates the pick-up setting. Both 
contacts can readily be changed from "make " to 
" break " .  The volt- amp ere burden is low.  

The typ e SC and SV relay s  have a high ratio o f  
drop-out to pick-up ( 9 0  t o  98%) an d ar e parti cul arly 
suitable for fault detector relay s .  The ty pe SC- 1 and 
SV- 1 relay s  have a lower ratio of drop-out to pick-up. 
This lower ratio may be de sirable in some appli c atio n s ,  
and i t  mak e s  possible a plunger p u l l  characteristic 
whi ch permits the operation of  a l atching devi c e .  The 
l at ch is  combined with the m e chanical operation indi­
c ator ,  and prevents further motion of the moving con­
tacts after the relay has operated. 

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

The typ e s  SC , SC- 1 and SV and SV- 1 relay s  oper­

ate on the sol enoid principl e .  A U- shaped iron fram e ,  
mounted on t h e  moulded base,  suppo rts t h e  c o i l  and 
serves as the external magnetic path fo r the coil .  The 
coil  surrounds a core and flux shunt .  The upp er end 

of the core is  threaded and proj ects through the upper 
side of the fr am e ,  to which it i s  fastened by a nut. A 
tube threaded on the outside at its lower end is as­
sembled in the cor e ,  and the threaded end extends be­
low the co r e .  A graphite bushing , which is  the lower 

S U P E R SEDES I . L .  4 1 -766. 1 0  
* Den otes c h ange from superseded i ssue .  

bearing for the plunger shaft, i s  assembled in the 
lower end o f  this threaded tube. It is held in plac e 
by two split sp ring sleev e s ,  one abo ve and one below 
the bearing. The split sleeves must be compr essed 
to insert them in the tube and they will remain at any 

po sition in which they are placed.  Th e bearing for 
* the upper end of  the plunger shaft is a fluorosin t 

bushing whi ch is pressed in the upp er end o f the 
core.  This bearing i s  visibl e when the plunger is  in 
the energized po sition .  The plunger itself do es not 
touch the wal l s  of  the tube in which it  moves.  

A flux shunt which surrounds the core i s  screwed 
o n  the tube,  and its  lower end proj e cts below the re­
lay fram e.  The p o sition of this s hunt determin es the 
pick-up setting of  the relay .  The low er  end of  the 
shunt is beveled and knurled,  so that it can be grasp ed 
by the fingers and turned to change the setting.  A 
calibrated scal e  plate i s  mounted adj acent to the 
shunt. A groove just abov e  the knurl in  the lower  end 
of  the shunt serves as an index m ark, and the rel ay 
pick-up setting i s  i ndi cated by the c alibration scal e  
m arking which i s  adj acent t o  the groove.  

The construction of  the plunger ,  core and flu x  

shunt ( which differ i n  detail s in  t h e  v ariou s typ es o f  
t h e s e  relay s )  cau s e s  t h e  plunger t o  float in its  ener­
gized po sition ,  without being held against a stop , 
even when energized much abov e  the pick-up v alue.  
Consequ ently , there i s  negl igible noise and the con­
tacts are fr ee from chatt er ,  even on heavy overloads 
and in  25 cy cle application s .  

T h e  c o r e ,  shunt an d plunger construction also 
provides the high ratio of  drop-out to p i ckup in  th e 
SC and SV relay s .  This ratio i s  above 90% for any 
pick-up s etting. In the l atch type relay s  it is neces sary 
for the plunger to rise with suffi ci ent force to oper­
ate the l atch po sitively and to deflect the stationary 
contacts suffici ently to prevent th eir opening ,  when 

the relay i s  de- energized, due to play in the l atch.  
It is  necessary to have a lower ratio o f  drop-out to 

pick-up in ,  order to obtain thi s characteristi c ,  and 
this lower ratio m ay be de sirable in some app lica­

tions where the latch is not required. The plunger 
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TY P ES SC, SC- 1 ,  SV AN D SV- 1 R ELAYS _______________________ _ 

TERMINA L 

STATIOIV)tfRY 

Mo'V!Aif{ CONTACT- - -

WHEN U.S£0 

FRONT" V/E W  

87176 6 

Fig. 7. Internal Wiring of the Relays In The Small Glass 

Case. 

floats in its operated po sition 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 po sition by pres­

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 to 

extend around the shunt to the front of the relay, and 

in its normal position it exerts sufficient pressure 

against the shunt to p revent any creeping of the shunt 

or undesired change of s etting. The front end of the 

spring arm has a bent-over tab on which thumb-pressure 

may be applied to move the arm out of contact with 
the shunt while the position of the latter is being 

changed. 

The stationary contacts are ass embled on slotted 

brackets. These are held in position on the base by 

filister-head screws which are threaded into the ter­

minal inserts. Lock-washers are assembled inside the 

moulded terminal bushings between the inserts and 

the base, as a safeguard against loo sening of the 

screws. By rotating the bracket on its mounting screw 

and moving it along its slot ,  the contact assembly can 

be made either normally open or normally closed. The 

moving contacts are mounted on a Micarta insulation 

plate which is secured to the threaded end of the plun­

ger shaft by a nut. The front edge of this insulation 

plate operates the indicator. 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. 

2 

CONTACTS fi TriE.t 
1 JotAKf l BREAK, OR 

;s"���Y�:E� � 

IIOTE: COIL UPPED 

FOR 1 TO 2!:1 RATI O 
URGE 

FRONT VIEV 

OVERCURIEiiT UIIIT 

R E D  IIAMOL£ 

TEST S�l TCII 

CL.WREIIT TEST JACK 

TEIVo41 fiiAL 

--� -� CHASSIS OPERAfEO 

ShilR T I Hu SWI TCil 

182A854 

Fig. 2. Internal Schematic of th e Single Unit Type SC or 

SC- 1 R el ay in Th e Type F T2 1  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 amp eres at 1 15 volts 

A-C ,  or 1 ampere at 1 25 volts D-C. 

The mechanical op eration indicator s  used on 

these relays are shockproof, and can be used to in­

dicate on th e up strok e or down strok e of the plunger. 

The indicator is reset by pulling out the knurled stud 

which proj ects 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 op eration 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 th e indicator fl ag 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 compl ete the assembly. 

In certain applications,  an extrem ely wide range 

of current adjustment is desirable ,  and certain styles 

of SC and SC- 1 relays have been provided with tapped 

coils to meet this requirement. The coil tap s  are brought 

out to a tap block mounted on the lower end of the re­

lay frame or on the relay sub-base, depending on the 

type of case used. The connector plate on the tap 

block is marked with the minimum pick-up value of 
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TY P E S  SC, SC- 1 ,  SV AN D SV- 1 R E L AY S  _____________________ I _. L_. _4 1_- 7_6_6._1 E_ 

COMTlCTS - E l TtiER �I([ 0� OREAl 
A.S REOU I �Hl 

LEfT riltiO U" I T  
( F ROt H � l £ijj ) 

FROf4T YIEV 

IIOJE: COJLS TAP'f'£0 

FOR 1 TO 25 R.UIO IIAIIGE 

RED tiAIH lLES 

TEST SY� I TCii 

CIJ�ii:EIH TEST JACK 

:L82A855 

Fig. 3. In ternal Schematic of the Double Unit  Type SC or  

SC- 1 Relay in th e Type FT21 Case. 

each tap .  and the shunt is adj u sted in the usual m an­
n er to obtain any pick-up setting betw e en tap s .  The 
scale pl ate i s  not calibrated fo r the relay s  with tap­

ped coil s ,  as there is not suffi cient space for marking 
a scale for  each tap .  However ,  the scale p l ate i s  sup­
plied in order that a cu stom er  m ay mark on it  the in­
dividual relay setting or s ettings if de sired. 

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

The relays should be mounted on switchbo ard 
panel s  or their equival ent in a l o cation fr ee from dirt, 
moi stur e ,  excessive vibration , and h e at .  Mount the 
r e l ay vertically by m e an s  o f  the fou r  mounting hol e s  
o n  t h e  fl ange for semi-flush mo unting or b y  means of  
the rear mo unting stud or stud s for  proj ection mou nt­
ing .  Either a mounting stud or the mounting screws 
m ay be utilized for grounding the relay.  The ele ctri­
cal connections may be made directly to th e termi n al s  
by me an s o f  screws for steel panel mounting o r  to the 
term inal studs furnished with the relay for thick panel 
mounting. The t erminal studs may be e asily removed 

o r  inserted by locking two nuts on the stud and then 
turning the proper nut with a wrench. 

For detailed FT case information refer to I . L .  
4 1 - 0 7 6 .  

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

The proper adj u stments to insure correct opera­
tion of this relay hav e been made at the factory and 

* 

CVIITACTS U TnEK -----

1 MAI{E I dREAI\, OR 
J. r-t.A.<E OR l driEA� 

AS riEyU I �f.D 

INTERNAL SCHEMATIC 

Fig. 4 .  Internal Schem ati c of th e Single Unit Type SV or  

SV- 1 Relay in th e Typ e F T2 1  C ase. 

should not be di sturbed aft er  receipt by the customer.  
I f  the adju stments have been changed, the relay taken 
apart for  repai r s ,  or if  it i s  desired to check the ad­
j u stments at regular m aintenance p eriod s ,  th e in­
struction s  below should be followed.  

All contacts should be cl eaned p eriodi c ally.  A 
contact burni sher Sn 1 8 2A8 3 6H 0 1  i s  recommended for 
thi s purpose.  The u s e  of  abrasive m aterial fo r cl ean­
ing contact s is not recommended,  because of the dan­
ger of embedding small particles in the face of the 
soft silver and thus imp airing the contact. 

Several factors may affect the drop-out ratio of 

the r e l ay .  Whatever affects th e ratio do es so becau s e  
either the drop-out or pick-up o r  both ar e affected. 
Obviously . incorrect assembly or interchange o f  part s ,  
such as the u s e  of  t h e  S C  p lunger with t h e  S V  core 
tube,  will alter  the electrical characteri stics .  However .  
the factor most likely to be encountered in service is  
frictio n .  This m ay be due to dirt  o r  foreign material 
betw e en the plunger shaft and its bearing s ,  to ex­
cessiv e  p re ssure of the indicator screen on the indi­

cator ,  o r  to l e ad s  so mis- shap e d  that they tend to 
rotate or tilt the moving co ntact insulation plate 
with appreciable force. 

I n  o rder to remove the plunger and shaft assembl y ,  
i t  i s  necessary t o  remove th e setscrew and nut at the 

top of  the shaft. The spoo l- shaped bu shing ass embl ed 

o n  the upp er end of  the plunger shaft has a portion of 
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"'FY P E S  SC, SC- 1 ,  SV AN D SV- 1 R EL AY S-----------------------

COMTACTS • EITIIEII 
..U..:E OR !JilE.U: 
AS REQUIRED 

IMTEIItiAL SCMEIIATIC 

�-----��+-+- ilhiliT nAIID UIIIT 
(FRONT V'IEW) 

TEST SWITCII 

TUMIIIAL 

fROIIT YIEW 

ARRAii'EfltE T OF UNITS . ' 

TYPE Of UNIT 

�E !!�E 

SAI4£ TYPE 
BUT D.C· A.C 

LOCATIOII OF EACH UIIIT 
R IGIIT ttANO LEFT II� 
LOIII�R 1 ;u111G [niGH�: ,;uJMG 

D.C. I A.C. 

182A857 

Fig. 5. In ternal Schematic af the Double Unit Type SV or  

SV- 1 Relay in the Type F T32 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 upp er 

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 p ermit 

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 surface ,  below the spool­

shaped bushing, when loosening the nut and setscrew, 

as this would almost certainly damage the bearing 

surface.  The shaft bearing 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 clean , 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 eventually become gummy and prevent proper 

operation. It is recommended that the shaft be clean-

4 

CQM(.lGU - EITHER MAIC£ OR IlEAl AS 
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IIOJE:. COJLS. UPPED FH 1 TO 2i IAJJO ·-
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(fiOIT W laf) 

Ct!ASSII I'EIAliD 
MOITINi 181IC. 
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TEIIUIM. 

183Al93 

Fig. 6. Internal Schemati c of the Three Un it  Type SC o r  
SC- 1 R el ay in th e Typ e F T32 Case. 

ed at intervals of approximately two years . When re­

placing the lower bearing and the split sleeves ,  the 

shorter sleeve ( assembled b elow 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 relays in which the moving contacts are not latch­

ed in the operated position ,  the screen should be so 

located that the indicator positively enters the 

screen opening when the contacts barely touch. For 

latch-type relays,  the screen should be so located 

that good contact is still obtained when the relay is 

de- energized. The pressure of the screen against the 

indicator may be adjusted by bending the screen be­

tween its lower end and the large elongated hole. 

This pressure should be such that the indicator will 

be held at any further position to which it is  moved 

after entering the screen opening. However, the mini­

mum amount of pressure necessary to obtain this ad­

justment should not be exceeded appreciably, since 

the pick-up value,  and consequently the ratio , will 

be affected. The purpose of this pressure is to elim­

inate indicator rattle which might otherwis e  occur 

under certain energized conditions. 

The moving contact l eads pass through insulation 

sleeves assembled on the shank s of the terminal clips 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYP E S  SC, SC- 1 ,  SV AND SV- 1 R EL AY S  ___________________ I ._L_. _4 1--7�66.:....·=-t E 

CHARACTERISTICS OF TYPES SC AND SC- 1 RELAYS 

Range of Watts V. A. at 
Adjustment Max. Amp s.  5 Amps. 5 Amp s .  Dropout Dropout 

Type Frequency Amps. Continuous 60 Cycles 60 Cycles Ratio-AC Ratio-De 

sc D C ,  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% 6 5-80% 
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- 1 5-20 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 2 1 0  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 1 6  35-60% 25-40% 
SC- 1 DC,  25 to 60 C.  4- 16 12 1 . 5  5 35-60% 25-40% 
SC- 1 DC, 25 to 60 C .  10-40 25 . 25 . 6 5  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 . 0 5  35-60% 25-40% 
SC- 1 DC, 25 to 60 C .  4- 100* 10- 1 5-20 1 . 7-0 .6-0 . 18 5- 1-0 . 2  35-60% 25-40% 

* Coil has taps on which minimum pickup s are 10 and 30 amperes. 

CHARACTERISTICS OF SV AND SV- 1 RELAYS 

Range of Watts at 
Frequency Adjustment Max. Volts 1 1 5  V .  AC V . A .  at Dropout 

Typ e  (Cycles) Volts Continuous ( 1 25 V. for DC) 1 1 5  V. Ratio 

sv 60 7-16 1 6  90-98% 
sv 60 7 0- 1 60 160 3 . 4  7 . 3  90-98% 
sv 60 140-320 320 90-98% 
sv 60 280-640 640 90-98% 
sv 50 70- 1 60 180 2 . 8  6 . 1  90-98% 
sv 2 5  7 0- 160 200 1 . 5 2 . 5  90-98% 
sv DC 50- 1 50 1 50 4 . 8  65-80% 
sv DC 100-300 300 65-80% 

SV- 1 60 7- 1 6  1 6  40-80% 
SV- 1 60 70- 160 160 4 . 1  8. 5 40-80% 
SV- 1 60 1 40-320 320 40-80% 
SV- 1 60 280-640 640 40-80% 
SV- 1 50 70- 160 1 80 3 . 5  7 . 1  40-80% 
SV- 1 25 7 0- 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 rel ays are calibrated on 60 cycles. This calibration is approximately correct 
for 25 cycle and DC applications,  but there will be di screpancies of 10% to 1 5% 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, 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. 

For the SC- 1 relay, volt-amperes for pickup at minimum setting are approximately 3.5 and 1 .3 for 60 

and 25 cycles.  Watts at minimum settings are 1 . 3 ,  . 7 and . 57 for 60 cycles, 25 cycles  and d-e respectively 

Multiply values by 16 for approximate burdens at maximum setting. 

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

imately 3 1 ,  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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TY P ES SC, SC- 1 ,  SV AN D SV- 1 R E LAYS ______________________ _ 

COIITACTS - EI TNER 
NAICE OR IREU AS 
EquUED 

BOTTOM Ulll T 

IN TERUl SCHEMATIC 

TOP LEFT IIAIIO UNIT 
(FRONT � I  EW.) 

TOP Ill GilT IIAIIO Ufii i T  
(FROtH �lEW) 

TEST SWITCH 

TEiliiiU.L 

183Al92 

Fig. 7. In tern al Schemati c of th e Three Unit Type SV o r  

SV- 1 Relay in the Type F T32 Case. 

which are attached to the base t erminals. These 

sleeves are notched at their upper ends ,  and the not­

ches are toward the center of the relay. The leads are 

bent at approximately a right angl e where they pass 

out through the notches, which aids in preventing them 

from coming into contact with the stationary contact 

brackets.  Figure 1 1  sho w s  properly coiled and assem­

bled moving contact leads .  

Although the  moving contact leads are very flexi­

ble ,  if the leads have been pulled out of their original 

shape by handling they may exert sufficient side pres­
sure on the shaft bearing or twisting 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 noticeably. In extreme cases the 

wear may progress to a degree which may occasionally 

cause failure of the plunger to drop down wh en 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 and the nut at the top of the shaft. The plunger 

should be held in the raised po sition, either by ener­

gizing the relay or by pressing lightly against the 
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Fig. 8. Typ i cal Tim e  Curves fo r  the Type s  SC anc/ SV 

Relays (Using Fiux Shunt for Pick - up A dju stment.) 

collar under the insulation plate after raising the 

plunger manually. With the plunger rai sed, the insul­

ation plate sh0uld be o scillated 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 app roximately parallel to 

the base and with its mounting hole fairly well center­

ed with the end of the shaft, if the plate does not tip 

appreciably , and if the leads  have a safe clearance to 

the stationary contact brackets, the leads are properly 
shaped. 

If this check shows that re- shaping is necessary, 
it may be possible to obtain sufficient correction by 

bending the leads sharply where they emerge from the 

insulation sleeves. One or two pairs of tweezers are 

tools for re- shaping the leads.  If it is necessary to 

re-coil the leads, they should be wound around a rod 

having a diameter of approximately 5/32" . The coils 

then should be stretched out just enough to avoid side 
pull or twisting force on the plunger assembly. 

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

stationary contacts are assembled so that they clos e  

when t h e  relay i s  energized, they should be located 

so that they barely touch the moving contacts when 
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TY P E S  SC, SC- 1 ,  SV AN D SV- 1 R E L AY S  ---------------------I_. L_._4_1 -_76_6·_1 _E 

US£ TUfM!NAL AN(} 
MTG STI/05 RJR 

TNICK PANCt- � 

77-D-418 

Fig. 9. Outl ine & Drilling Plan fo r Single Unit Relays in 

Small Glass Projection Case. 

the latter are 5/32" above the de-energized position.  

The moving contact s can b e  held in this position 

while the adj ustment is being made by inserting a 

5/32" spacer between the shaft collar and the top of 

the core. This dimension should be 3/ 1 6 "  on the SV-

1 relay for A-C .  Both contacts should touch at 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 not exceed 1/32 '  ' .  When the  stationary 

contacts are reversed so that they are closed when 

the relay is de-energized, they should be located so 

that they j ust touch the moving contacts when the 

latter are 1 /32 " above the de-energized position. On 

some relays it may be found that when the contacts 

are used in this position the relay may operate at 

values a few percent below the scale markings. The 

adjustments specified for the stationary contacts are 

important. Failure to observe them may cause improper 

relay operation , either directly or after a period of 

service. Contact position should not be used as a 

Fig. 10. View of Type SC Relay Sho wing Correct Shaping 

o f  Movin g Contact L eads. 

means of altering the ratio of dropout to pickup. 

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

Repair work can be done most satisfactorily at the 

factory. However, interchangeable p arts can be fur­

nished to the customers who are equipped for doing 

repair work. When ordering parts ,  always give the com­

plete nameplate data. 
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TY P ES SC� SC- 1 ,  SV AN D SV- 1 RELAYS _____________________ _ 

i 
. 

... 

8 

I NTERNAL SCHEMAT I C  

FRONT Y l  EW 

Fig. 1 1 .  Internal Schematic for Relays in Front Connected 
Case. 
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* Fig. 12. Outline and Drilling P lan for Relays in Front Connected Case. 
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TY P E S SC, SC- 1 ,  SV AN D SV- 1 R E L AY S·----------------------• ·_L._4_1 _-7_66_. 1...;,.E 
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F ig. 13  O utline and Drilling Plan for Single and Doub le Un it Re lays in the Type FT2 1 Case. 
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TY P E S  SC, SC- 1 ,  SV AN D SV- 1 R EL AY S ----------------------
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INSTA L L A TI ON 
Westinghouse 1 .  L. 4 1 - 776 . 1  F 

• OPER A T I ON • MA INTENANCE 

I N S TRU C T I O N S  
TYPE KC-4 OVERCURRENT RELAY 

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

all blocking which may have been inserted for the 
pW'pose of securing the parts during shipment, make 
sure that all moving parts operate freely, inspe ct the 
contacts to see that they are clean and close properly, 
and operate the relay to check the settings and elec­
trical conne ctions . 

APPLICATION 
-!< The type KC-4 is a non-directional current o r  

fault detector which operates for all phase and 

ground faults to supervise the tripping of other re­

lays . It is well suited to breaker-failure relaying for 

indicating the presence or lack of current flow in 

the circuit breaker. The relay can be applied where 

the phas e  units are to be operated indefinitely in 

the picked up position, set w ell below full load. 

Alternatively, where the relay is  to be used as a 

fault detector (pickup above full load) the 9 8% or 

better dropout ratio of the phase and ground units 
is advantageous .  

Breaker-failure relaying o ffers advantages over 

remote back-up protection. It is faster and more sen­

sitive than remote back-up methods. In addition,  it i s  
selective ,  whereas remote back-up protection i s  
fre quently non-selective. Fig. 2 shows some fault 
conditions where breaker-failure relaying could im­
prove the quality of back-up protet:tion. Note that the 
generating-station high-voltage bus uses a breaker­

and-a-half arrangement. Lines interconnect the station 
to systems s 1

, s
2

, and s
3. 

If there is no malfunctioning, fault L will be 

cleared by line relays tripping breakers 5, 6 ,  and 9. 

However, assume that the breaker-6 mechanism sticks 

so that current flow through breaker 6 i s  not inter­

rupted. Now back-up protection must function. If re­

mote backup is relied upon,  time-delay relays must 

trip remote breakers 7 and 8 .  In addition, the local 

generator feed through breaker 6 must be interrupted 

by tripping breaker 4 .  However, if break er-failure 

S UPERSEDES I . L. 4 1 - 776. 1 E  
*Denotes chan ges from s uperseded issue .  

protection i s  installed, t h e  fault i s  cleared b y  trip­

ping breaker 3. Note that this pro vided selective 

tripping, since as much of the system as possible 

was left intact. I f  breakers 4, 7 ,  and 8 must tdp ,  the 
local generator is lost and unneces sary separation 
of the generating station from power systems S 

1 
and 

s 2 result s .  Also , the tapped load i s  interrupted un­
necessarily instead of being left tied to system S . 

2 

Remote backup, in addition to not being selective,  
may not be sensitive enough because o f  the relatively 

small proportion of the total fault current following 

in any one line. For example, in Fig. 2 there may be 

very little current flow in breakers 7 and 8 for fault 

L becau s e  of the large current contribution by the 

local machines  at the generating station. Thus ,  it 

may be diffiC11lt or impossible at breakers 7 and 8 to 

detect adj acent line fault s  without dep·ending upon 

sequential tripping. If the generator feed is interrupted 

for fault L, such as by tripping breaker 4, the current 

through breakers 7 and 8 may increase sufficiently 

for the relays to operate and trip breakers 7 and 8. 

However, the system is by now cut to pieces ,  and 

because of the long time delay in clearing the fault , 

the remainder of the system may be unstable. 

Although break er-failure protection offers many 

advantages , remote backup cannot be completely 

eliminated. For example,  assume that breaker 3 fails 

for bus-fault B in Fig. 2. Breaker-failure protection 

will promptly trip breaker 2, but the fault is  still fed 

by breaker 8. Likewise,  if breaker 2 fails with a line 

fault at M,  a remote breaker must trip to clear the 

fault. Breaker-failure protection trip s breaker 3 ,  but 

breaker 8 still feeds the fault. Although breaker­

failure protection doe s  not complete the job in these 

e xample s ,  it doe s  exp editiously trip the local breaker, 

making it easier for the remote relays to detect the 

fault .  
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T Y P E  K C-4 R E LAY-----------------------------------------------------------------------

Fig. 1 .  Type KC-4 Re lay Without C ase. 

2 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



* 

T Y P E  K C - 4  R E L A  Y-------------------------------:.:.I . L�-:..;4�1�-7�7:.26.:.:. l�F 

GENERA T I N G  STAT I ON 

ra- --l �--�--� 
I 

I 

L I NE BUS PROTECT I OII 
ZONE 

Fig. 2. Sample System to Show A dvantages of B reaker-Failure Protection. 

CONST R UCTION 

The type KC-4 relay consists of two phase 
instantaneous overcurrent units, (11 and r3 ) , one 

one ground instantaneous unit (la ) , and an indicating 
contactor switch (ICS), The principal component 

parts of the relay and their location are shown in 
Figures 1 and 3, 

P h a se a n d  G ro u n d  I n stantan e o u s  O v e r c  ur rent  U n i t s  
( 1 1 '  1 3 ,  1 0 )  

Each instantaneous overcurrent unit consists 

of an induction cylinder unit, capacitor, varistor, and 
a transformer. The components are connected such 
that a contact closing torque is pro duced when the 

current exceeds a specified value, 

I n d uc t io n  C y l i nd e r  U n i t  

M echanically, the cylinder unit i s  composed of 

four basic components:  a diecast aluminum frame, 

an electromagnet, a moving element assembly, and a 

molded bridge, 

The frame serves as the mounting structure for 

the magnetic core. The magnetic core which houses 

the lower pin bearing is  secured to the frame by a 

locking nuL The bearing can be replaced,  if nec­

essary. without having to remove the magnetic core 

from the frame. 

The electromagnet has two p airs of coils, The 
coils of each p air are mounted diametrically opposite 

one another, and a capacitor is connected in series 
with one pair of coils, In addition, there are two 

locating pins, The locating pins are used to accu­
rately position the lower pin b earing , which is  

threaded into the  bridge, The electromagnet i s  

secured t o  the frame by four mounting screws, 

The moving element assembly consists of a 
spiral spring , contact carrying member, and an alu­

minum cylinder assembled to a molded hub which 
holds  the shafL The shaft has removable top and 

bottom jewel bearings, The shaft rides between the 
bottom pin bearing and the upper pin bearing with 
the cylinder rotating in an air gap formed by the 

electromagnet and the magnetic core, 

The bridge is  secured to the electromagnet and 

frame by two mounting screws, In addition to holding 

the upper pin bearings, the bridge is used for mount­

ing the adjustable stationary contact housing, The 

stationary contact housing i s  h eld in position by a 

spring type clamp, The spring adju ster i s  located 

on the underside of the bridg� and is  attached to the 

moving contact arm by a spiral spring, The spring 

adju ster is also held in place by a spring type clamp, 

With the contact closed, the electrical connec­

tion is made through the stationary contact housing 

clamp, to the moving contact, through the spiral 

spring out to the spring adj uster clamp, 
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T Y P E  K C -4 R E LA Y  

T ra n s form er  

The transformer i s  a saturating type consisting 
of  a tapp ed primary winding and a secondary winding. 
A varistor is connected across the se condary wind­
ing to reduce the voltage p e ak s  applied to the in­
duction cylinder unit and p h ase shifting c ap acitor. 

I n d i c a t i n g C ontacto r  S w i t c h  U n i t ( I C S . )  

The indicating contactor switch i s  a small d-e 
operated c l apper typ e devi ce. A m agnetic armature, 
to which l e af-spring mount ed contacts are attached,  

i s  attracted to the m agnetic core upon energi zation 
of the switch. When the switch clo ses,  the moving 
contacts bridge two stationary contacts, compl eting 
the trip circuiL Al so during this operation two fin­
gers on the armature d efl ect a spring located on the 
front of the switch, which allows the operation in di­
cator target to drop. The target i s  reset from the out­
side of the case by a push rod located at the bottom 
of the cover. 

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

OPERAT I ON 

I n s tan tan e o u s  O v ercu r ren t  U n it  

Operation o f  the instantaneous overcurrent unit 
occurs when the prim ary current of th e transfo rmer 
e x ceeds a value as m ark e d  on the tap p l ate. Upon 
application of current to the transform er, a voltage 
is induced in the secondary winding. This voltage 

is impressed upon th e p aral l el connected p airs o f  
cylinder unit coil s. The c ap acitor connected in 
series with one p air of  coils shifts the c urrent flowing 
in these coil s i n  reference to the current flo wing in 
the other p air of  coil s.  As a re sult, the air gap 
flux e s  of the cylinder unit are out of ph ase and a 
contact closing torque i s  produced. 

The pr imary of  the transformer is tapped and 

brought out to a tap conne ctor block for ease in 

changing the pickup current ·of the relay. The u se of  

a tapp e d  transformer provides approximately th e same 

energy level at a given multip l e  of  pick up current for 

any tap setting, resulting in one time curve through­
o ut the range of  the relay. 

G e n e r a l  O perat i o n  Of S c h e m e  

When the proper breaker successfully inter­

rupts the fault c urrent the KC-4 relay qui ckly disabl e s  
the breaker-failure timing circuit. In  addition , where 
the line relays trip two breakers such as on a ring 

4 

I IISTAIIT-"'EOUS 
OVE� CUIIIIEMT (urm1 cn.wm) 

TWO I ll  SE� I ES 
FOR 25() Y , O , C . -

IIIDIC.I.TIIIG 
CDIITACTO� ­
SiiiTCM 

I IISTAIITA.IIEOUS 
OYER CURREIIT 

( M I D!llE CYL.UIIIT) 

UIST.fJITUEOUS 
--OYU CURREIIT 

( LOIIEA CYl UNIT) 

CHAS S I S  OPEUTHl 
SHOitT I II Ci  SWITCH 

�EO IU.IIOLE 
TEST SIIITCH 

CUIUEU TEST 
JAc• 

TERMIIIAJ. 

188A64o 
F ig . 3. Internal Schematic of the KC-4 Relay in the FT-4 1 

Case . 

bus, the KC-4 selects whi ch o f  the two breakers has 
failed.  When the phase overcurrent units r1 and r3 
are set above lo ad-current l evel ,  the KC-4 also func­
tions as a fault detector to prevent undesired trippi n g  
b y  test p ersonneL The following p aragraphs d escri b e  
KC-4 op eration i n  more detail for different syst em 
bus connections. 

For the single bus/ single breaker and break er­
and-a-half configuration s ,  ext ernal schem atics are 
s hown for breaker- failure schemes u sing e ither one 
timer per bus ( Figs.  4 and 6) ,  or one timer per  
break er (Figs .  5 and 7 ) .  Although using one timer 
p er bus requires fewer timers,  the individual break e r  
timer sc heme h as t h e  following advantages.  

1 . For a sequ ential, spreading faul t ,  a common bus 
timer may be held on and may c l ear the bus un­

n ec ess arily.  S e parate tim ers e li minate this 
hazard .  

2 .  For br eakers of  different rated interrupting 

times , each timer m ay be set for optimum clear­

ing spee d ;  i . e . , the scheme will not be limited 
by the slowest breaker .  

3 .  For  a bus fault w ith a break e r  failure,  separate 

timers can selectively transfer-trip transmis sion 
lines without additional control circuitry .  

4 .  When the bus configu ration is  changed,  sep arate 

timers require minimal rewiring of de control 
circuitry . 
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T Y P E  K C-4 R E LAY------------------------------------------------------------------���.L�·�4�1�-7�7�6.�l�F 

STATION BUS PHASE ROTATION 1, 2, 3 

: P�I=:t=JI 
I RELAYS I 
I I 

1'-f...._....-il I 
� 11 � 

DEVICE 

ZENER TRI lNG UNIT 

KC-4 RELAY 

TD-5 RELAY 

MG RELAY 

SG ELAY 

BUS DIFF. LOCKOUT 

PHASE 

1 

RELAY 

125 V.D.C. BREAKER TRIPPING 

DWG. 

NUMBER 

187A696 
188A640 
187A293 
183A223 
183A108 

PDS. 

LINE BACKUP 

220 

52 
• 

BUS DIFF. BREAKER FAILURE 

�-----

'"-V---" 
OTHER 

BREAKER 

CIRCUITS 

r-"----. 

u 
Cl 
> 
"' 
N 

1 2 3 
LINE 

BUS DIFF. RELAY 

T - 1  RELAY 1�2 
NEG -------l------------_jL-------��====�::::::::::::::==�----------*--t ,  OPTIONAL IF ADDITIONAL CONTACTS ARE NEEDED. 125 V.D.C. 

7 1 9 8 3 9 5  
* Fig. 4 External Schematic of th e K C-4 Relay for Break er Fail ure P rotection of a Single B us/Single B reaker Arrangement 

- One Timer Per Bus 

STATION BUS 'HASt: ltOTATION r, !,  3 

r+-r---;' - - - - - ,  

: 5' ' ' 
I Pitt MARY I 
0 RELAYS �--- ___ _ ·-' ' ' ' ' ' 

't-4�...---i._' 

I 2 3 
L I N E 

I BACKUP : 
1 RELAYS 1 ' ' 

•o .. 

•o 
T 

r ,  'j 
Io � 

INTERNAL SCHEMATICS 

DEVICE 

4 

GND-

000 0 

� u 
r - 0 
I •• .. 
I T ., 

0 I 

rR 

> 
I .. 
I •• � 

·� 
7 

94 62Y 
T T 

... 
T 
MO 2 2 0  

2 9 3 8 0 6 8 
* Fig. 5 External Schemati c of the K C-4 Relay fo r B reaker Failure P rotection of a Single B u s/Single Breaker Arrangement ­

One Tim er P er Breaker 
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T Y P E  K C-4 R E LAY-------------------------------------------------------------------

i< S i n g l e  B u s /S i n g l e  B re a k e r  A r r a ng e m e n t  

Unle s s  something fai l s ,  current flow in t h e  
b re ak e r  should c ease s ho rt ly after  t h e  trip c ircuit i s  
energ ized . T h e  t im e  interv al betwe en these t wo 
occurrences will  be the break er-interruptin g tim e .  If  
this interruption does not  occur ,  breaker- failure re­
laying will  in itiate t h e  tripping of other  break e r s .  
Figs.  4 a n d  5 show h o w  t his  i s  accomplished. Unless  

s omething fails , either t h e  primary or  back-up re­
lay s  initiate t ripping of the faulted line breaker.  
N ate that the prim ary and back-up relays c onnect to 
separate s et s  of c urrent tran s formers and d-e sup­
plies .  Thi s way a failure in one or the other circuit s 
will  not disable all of the p rotecti on . 

When the prim ary protection operat e s ,  it energizes 
62X; the back-up protec tion energizes 62Y.  Contacts 
of these two auxiliaries start the breaker- fai lure 
timer 62, through the K C/4 contact s .  If  the line 
breaker fail s to c lear the fault ,  KC-4 contacts remain 
closed.  The c ontact of timer 62 c los e s ,  energiz­
ing the bus lock-out relay 86B through 62X or 6 2 Y  
and K C - 4  contacts . Relay 8 6B t h e n  trip s a l l  the 

break e rs on the bus . 

The TRB-2 rectifier in the primary - protection 
c ircuits of Figs. 4 and 5 blocks the flow of red­
light s upervision c urrent t hrough the 62X coil .  

An MG-6 relay performs the 62X function in Figs.  

4 and 5 .  Actually an SG wi l l  suffic e  unl e s s  a direc­
tional- comparison b locking system provide s the 
p rimary protection . With this system two MG- 6 c on­
tacts s e al around the RRG and RRP c ontact s .  (Refer 
to  drawing 540 D 5 4 2  for the details of thi s  arrange­
m ent . )  

B reaker-and-a-H a l f  Arrangement 

i< Typi c al trip and c ontrol circuits for breaker-
failure back-up protection for the breaker-and-a-half 

bus arrangement are shown in  Figs.  6 & 7 .  Th e trip 
c ircuits for line A and bus L are s hown.  Similar c ir­
cuits would exist for break er 3 , line B and b u s  R .  

Prote ction against break er 2. failure for l i n e  A faults 
and break er 1 failure for line A or bus L faults i s  
discussed belo w.  All other break er failure fault com­
binations are e quival ent to o n e  o f  the s e  three com­
binations .  For e x ampl e ,  prote ction agai nst a breaker 

3 failure for bu s R faults i s  similar to the protection 
again st a break er 1 failure for bus L faults. 

Refer to Fig.  6 .  Assuming a fai lure of break e r  2 

for a fault on line A, the br eak er-failure timer 62 as­
s ociated with breaker 2 is energized by 62X or 62Y 
from line A. Sinc e the KC-4 current detector 50- 2  

6 

* 

* 

which i s  s upplied by breaker 2 cur rent does not 
drop out , 62  of b reak e r  2 operates 8 6L N  of 

b r e ak e r  2 .  One 8 6 L N  c o nt a c t  trip s b r e a k e r  3 .  

Another 86LN cont act stops the transmis sion of a 
blocking si gnal on line B ,  allowing the remote pilot 
relay s  to trip the remote line B break e r ,  if  t hey de­
tect the fault .  Thu s ,  the fault on line A is  now 
cleared. Another 86LN contact blocks high- speed re­
closing of breaker 3. Note that the timer is  associa­
ted with the middl e breaker ,  which is the breaker 
that has failed.  The timer causes tripping of both 
outside break er s ,  which is  the s ame approach used 

for ring bus protection , to be de scribed later .  

An e s s ential function , the s election of t he faulty 

breaker ,  is  performed by the KC-4 . Relays 62X and 
and 62Y indicate that t he fault has not been cl eared , 
but they are unable to define for a line A fault 

whether breaker 1 or breaker 2 is still feeding current 
to the fault . The 50- 1 or 5 0-2  KC-4 performs thi s 
job.  

If breaker 1 fails for a fault on l ine A ,  bus L i s  
c leared. This i s  accomplished by the bus L breaker­

failure timer whi c h  is energized by t h e  line A r e lay ; 
detec tor 50- 1 selects  t h e  faulty break e r .  Note that 
the line A part of the bus L timer circ uit in  Fig.  6 
i s  the same as that u s e d  w ith the single bus/single 
break er arrangem ent in Figs.  4 an d 5 .  

I f  break er 1 fails for a fault o n  bus L i t  is  de­

sirable to trip breaker 2 and stop the transmis sion 
of blocking carrier on line A. This is  accomplished 
by the 86Z device which is energized through 62ZL , 
50- 1 and 6 2 L  contacts and a six ohm resistor,  as 
shown in Fig.  5 .  One 86Z contact trips breaker 2 .  
Other 8 6 Z  contacts stop blocking c arrier o n  line A 
and block reclosing of breaker 2. The six ohm re­
sistor and the 86Z coil are both low impedanc e 
compared to the 62L circ uit resistance .  Therefor e ,  
the 86Z coil will not affect  the 62L timing , and the 
62L timing circuit current will not be enough to pick­
up the 86Z device.  The six ohm circuit maintains 
approximately half-voltage on the 62L device after 
the timing is  completed. The purpo se of thi s seem­
ingly involved circuitry is to permit a single current 

detector , device 50- 1 ,  to supervis e  62L timi ng , 
86BL tripping and 86Z tripping.  

In Fig. 7,  a s eparate timer is  a s s ociated with 

each breaker and the need for multiple c ontrol p at h s  
is  eliminate d .  6 2 Z L  initiat e s  breaker failure opera­
tion directly along with 6 2 X  and 62Y.  

Note  t hat , for bus  fault s  with a failed break e r ,  
the b u s  lockout aux .  8 6 B L  i s  re-tripped by t h e  8 6 Z  
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T Y P E  K C-4 R E LA Y--------------------------------�I.:.!.L:.:·....:4�1::..!-7:...:.7!!:6.:..!l.!:...F 

c ontact ; thi s  i s  unnec e s s ary b ut not detrem ental and 
permits s implest circuitry. Similarly, a line A fault 
with b reaker 1 fai lure will initiate redundant tripping 
of breaker 2 and trans fer-tripping of line A .  

R l n g B u s  A rrang e m e n t  

The circuits f o r  t h e  ring b u s  are shown in F i g .  8 
w ith trip and c ontrol circuits o utlin ed for breaker 2 ,  
toget her with line-B primary and back-up protection 
circuits . As with the breaker- and-a-half Scheme , the 
primary protection uses tripping rect ifier s ,  and the 
b ackup uses an auxiliary relay to trip two breakers . 
As b efore , the 62X and 62Y r e lays ar e operated by 
the primary and back-up relays , respectively .  

* Ass ume a failure of breaker 2 for a fault o n  l ine 
B . L ine- B relay 6 2 X  or 62Y i s  operated and energizes 
b re ak e r- 2  timer. Sin ce current detector 50 for break e r  
2 remains energized b y  the break e r- 2  current. 62  

the KC-4 o vercurrent unit  contacts directly. If  this 
is done, it is e s s ential that the KC-4 relay be set  
w ell above load c urrent;  otherwis e, the overcurrent 
unit contact s may be dam aged by repeated k eying o f  
t h e  AR re lay c oi l  c urrent. 

CHARACTE R I STICS 

Phas e & Ground overcurrent Unit s are available 
in  the fol lowing current rang e s :  

R a n ge � 
0 . 5 - 2 Amps.  0 . 5  0 .  75 1 . 0  1 .  25 1 . 5  2 

1 - 4 1 . 0  1 . 5 2 . 0  2 . 5  3 . 0  4 . 0  

2 - 8 2 3 4 5 6 8 

The tap v alue is the minimum current required 

to just close t he overcurrent relay contact s .  F or 
pickup settings in betw e e n  taps refer to the s ection 

under adj ustme nt s .  The pickup and dropout t ime 

breakers 1 an d 3,  blocks reclosing on breakers 1 ,  2 ,  * curves for the phase overcurrent uni t s  is  shown in 

and 3 , and stops carrier on lines A and B .  The trip- F i g. 10  · 

operates to ener gize relay 86BF-Relay 86BF trips 

ping of breaker 3 and the stopping of carrier of lin e 

B is unnecessary,  since it is ass um ed that the pro­
t ective relays have already acc omplished thes e 
r e sult s .  Although unn e c e s s ary,  these functions do 
no h arm and simplify the circuitry by p e rmitting the 
86BF relay to trip b reakers and stop c arrier symme­
tric ally,  w ithout regard to whether the fault is on 
line A or line B. 

The purpose of stopping carrier on line A is to 
remov e  c arrier blocking to p e rmit remote carrier 
relay trippin g.  Otherwis e ,  line A c ontinues to fe ed 
the fault through break er 2 until a b ack-up relay 
operates or until the fault burns clear . 

Add itional Contacts 

Figs. 4 through 8 s how how an AR auxiliary 

re lay may be connected to provide additional con­
tacts .  In each case ,  the AR will  operate when b oth 
the KC-4 contacts and the 6 2X ,  Y ,  or Z contacts 

close . The 10-watt AR coil ( 80 rna @ 1 2 5  Vdc ) will 

not pick up the ICS unit in the KC- 4 ,  but m ay hold 

the ICS picked "up unl e s s  its coil current is inter­
rupted by the 86B contact as s hown. 

Note that on e of the TRB-2 zener diode s in Figs . 

4 and 6 i s  desi gnated as n ec e s s ary only if the AR 
relay i s  u sed.  

Fig.  9 illustrates how Figs.  4 through 8 may be 
modified s o  that the AR relay will be ope rated by 

T r i p  C i r c u i t 

The main contacts will s afely close 3 0  amperes  
at 2 5 0  volts d-e  and the  s eal-in  contacts o f  the i ndi­
cat ing cont actor swit ch will s afely carry this current 
long enough to trip a circuit breaker . 

The indic at ing contactor switch has two taps 
t hat provide a pickup setting of 0 . 2  or 2 amperes .  To 
c hange taps requires connect ing of lead located in 
front of the tap block to the desired setting by means 
of a sere\\ connection.  

T r i p  C i r c u i t  C o n stants  

Indicating Cont actor Switch -
0 . 2  amp . tap 6 . 5  ohms d-e re sistance 
2 . 0  amp . t ap 0 . 1 5 ohms d-e resistance 

SETT I NGS 

Phase  & Ground  Ove r c urrent  U n i t  

The pickup current s etting i s  made by means of 
the conne ctor screw located on the tap p lat e .  By 
placing the connector s cr ew in the desir e d  t ap ,  the 

relay will j ust close its contacts at the tap v alue 
current . 

c A U T  I 0 N Since the tap block connector screw carrie s 
operating CU1'rent, be sure that the - screw is turned 
tight . 
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TY P E  K C-4 R E LA Y-------------------------------------------------------------------------

* E N E R G Y  R E Q U I R E M E N T S  

PHASE & GROUND OVERCURRENT UNIT - 60 CYCLES 

Ampere 
Tap 

VA at 
P . F .  Angle 

VA at 
P . F .  Angle R ange Tap Value 5 amps 

. 5  . 37 39 24 46 

. 75 . 18 36 13 37  

. 5- 2  1 . 3 9  35 8 . 5  34 
1. 25 . 4 1  3 4  6 . 0  3 2  
1 . 5  .41  3 2  4 . 6  3 1  
2 . 45 30  2 . 9  28 

1 . 4 1  36 9 . 0  3 6  
1 . 5  .44 32 5 . 0  3 2  
2 . 4 7  3 0  3 . 0  2 9  

1-4 
2 . 5  . 50 28 2 . 1 27 
3 . 53 26  1 . 5  26  
4 .59  24 0 . 93 24 

2 1 . 1 49 6 . 5  4 8  
3 1 . 2  4 3  3 . 3  4 2  

2-8 4 1 . 3  38 2 . 1 37 

I 5 1 . 4 35 1 . 4  35 
6 1 . 5  33  1 . 1  33  
8 1 . 8  29 0 . 7  2 9  

4 1 . 5  5 1  2 . 4  5 1  
6 1 . 7 45 1 . 2  45  

4- 1 6  8 1 . 8  40 0 . 7  40 
9 1 . 9  38 0 . 6  38 

1 2  2 . 2  34 0 . 37 34 
16 2 . 5  3 0  0 . 24 3 1  

Cu rrent R at i n g s  

RATING OF THE OVERCURRENT UNITS ( PH ASE & GROUND )  

RANGE CONTINUOUS RATING ONE SECOND RATING 

. 5- 2  
1-4 
2-8 
4- 1 6  

In order t o  avoid opening the current transformer 
circuits when changing taps under load ,  connect the 
spare tap screw in the desired tap position before 

removing the other tap screw froj11 the original tap 

position . 

I n d i c a t i ng C o n tacto r  Sw i t c h  ( I C S . )  

Connect the lead located in front of the tap block 

to the desired setting by means of the connecting 

screw.  When the  relay energizes a 1 25-or 250-volt 

d-e type WL relay switch or equivalent , use the 0 . 2  

ampere tap; for 48-volt d-e applications set i n  2 tap 

and use WL coil Slt304C 209G01 . 

I N STALLATION 

The re lays should be mounted on switc hboard 

panels or their equivalent in a location free from 

8 

( Amperes) ( Amperes) 
5 
8 
8 

1 0  

1 00 
1 40 
1 4 0  
2 0 0  

dirt , moisture , excessive vibration,  and heat . Mount 
the relay vertically by means of the four mounting 

holes on the flange for semi-flush mounting or by 

means of the rear mounting stud or studs for projec­

tion mounting . Either a mounting stud or the mounting 

screws may be utilized for grounding the relay. The 

electrical connections may be made directly to the 

terminals by means of screws for steel panel mount­

ing or the terminal studs furnished with the relay for 

thick panel mounting . The terminal studs may be 

easily removed or inserted by locking two nuts  on 

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

For detailed information , refer to I . L .  4 1-076 . 
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T Y P E  KC-4 R ELAY------------------------------------------------------------------��-�L�-�4�1-�7�76�-�1F 

BKR - I  TRIPPING LINE A RELAYING 

•.C. 

.868 

. l  

, .. 
BKR. I 

BUS L CLEARING BKR.-2 TRIPPING BI\A-2 FAILURE DETECTION 

52 

II 
z 

e&...c-- TRIP 
BFL..__.. lttft.·l 
I&� ILOCK RECl. 
BFT...... eKR.-1 
e&..r- BLOCK RIECL. 
BFL..._ IKR-2 
as....r:-- ILOCK RIECL. 
IF' L...- eKR.-3 
a& __r-- LINE A 
If L_.., CARRIER ST 
16_r- uHE I 
IFL._. CAARIER S 

62 
y 

a t :  OPTIONAL I F  ADDITIONAL CONTACTS ARE NEEDED. 

BKR. 
2 DEVICE DESCRIPTION 

TRB-2 ZENER TRIPPING UNIT 
�0 KC -4 CURRENT 0 
6 2  0 - 5  TIMER 62 X MG R S G  

86 L LOCKOUT AUX. 86BF WL LOCKOUT AUX. 
8 B BUS OIFF. 

M G -
W L  LOCKOU AUX. 

NO, REQ"O. 

2 9 3 8 0 0 5  
-!< Fig. 6 Simplified External Schematic of the KC-4 Relay for B re aker Failure P ro tection of a Breaker-and- a- Half B u s - One 

Tim er Per Bus 

BI<R - I  TRIPPING LINE A RELAYING 

BKR. 
I 

BUS L CLEARING BKR.-2 TRIPPING 

52 • 
BKR 2 

as..r:- TRIP 
BFT....... ���:It.-3 

II 
z 

II ..c- ILOCIC R(CL. 
8F'L..- 1K".-1 
a& ..r- BlOCK AIECL. 
IFL- 1u.-2 
I&� ILOCK RI:CL. 
an:: ... - ••• -• 
01_c- LIN£ "  
IF L...._ CAJRE:R ST 
ll_r- LJNl I 
••L.... ,.,.,.. . 

DIEVICI: 

111(11. 1 FAILURE DETECTION 

DIESC"IPTION NO. RIEcfD. 

TRB-2 ZENER TRIPPtNG UNI 
NEG ----�----------�-------J�--------_. ________________________________ _. ____ _J 50 t<.C-4 CURRENT 

8 - �  IME 
1 /  

,..., . 125\CO.C. X M R 0 
6 X .  I I  

868F W L  LOCKOU AUX. I /  BAY 
BU 01 

l i. CK AUX. 

I 
I 

2 / BAY 

7 1 9 8 3 9 4  
-!< Fig. 7 Simplified External Schematic o f  the KC-4 Relay fo r Breaker Failure P rotection of a Break er- and- a- Half Bus - One 

Tim er P er B reaker 
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T i l - l  

Flllt L I IE .& 
PROT. lUAU 

Ill 
2 

T i l -l 

L I U  I 

02 

.. , .  
PlOT. 
LIIE 

I 

TRI-1 

· TO 
111 . 3  
fl i P  COIL 

UIE I 

f 
Lr-E 

1 
� L:IE 

.....__,__.. 
TO 111.3 
niP COIL 

Ill I S2• 
111. 3  

IIE.UU 2 TUIU 

TD-S 
111.2 

¥ 

r - -

62Y 

lll£ 
I 

I �  t; 
T AR 

168F 

.UIEI fAILWE LOClOUT 

lillF•2 

IUF-2 1 u 

n iP T .... 1 
0 

u 1 TI I P  lfBF·2 
111 ... T o 

8681"·2 1 t u 
ILIICI IECLDSI I G  

T ••·I 

L...--------<0 

0 

86BF·2 1 IILOCI IECLOS I I G  

T t m . 2  

0 

0 

16BF·2l t ILOCI OECLOS IOG 

T au.a 
0 

----0 1 LIIE A 16QF-2 
CAII I EI T 0 

STOI' 

MBF-.2 1 �I U  I 

T CAII I£1 

L.-----o 
STOP 

1[&.----�----------------�--------------------------�--------------------_. __________________________________________________ __ 

Lll[ 
D 

LIIE 
• 

LIIE 
I 

Cl 

"\JJ' 

10. IEO'D . .Q!.!!.£!.. � 
Tltl-2 ZEIER TtiPPIIG UI I T  1/liiE 
so IC- � CUtUn D£TECTOI 1 / m .  
62 Tf>-S IIEUEI FAI LUIE TIMEt 1/m. 

611 SG TIN£1 AUX. 1/LII[ 
62Y SG T I MER AUI. 1/LIIE 
... , lfL ltEUU FAILUIE LOCIOUT 1/IU. 

t• TI-t AUX. TII,IIG RELAY 1/LIIE 

tOT E :  A T R B - 4  UIIT (COITAIIIIe 4 ZEIER DIOOESI 

--- IAT BE USED TO REPLACE TIO TRB-1 UIITS 

( i.t.. OlE TRB-4 UIIT PER PAIR OF L i lES I .  

t ,  MAlE COITACT I F  USED WITit SU-12, 
• IJlUI COITACT I F  USED Willi IC 

f :  OPTIOIAL IF  ADDITIOIAL COITACTS 

ARE lEE OED . 

* Fig. 8 Simplified External Schematic of the K C-4 Relay fo r B reaker Failure P rotection of a Ring Bus 

4 0 8 C 5 5 4  

-t 
-< " m 
"' 
n 
� 
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T Y P E  K C - 4  R E L A Y  -------------------------------_!I.:.!.L:.:·�4!.!1::.!.-7:..!.7�6.:_!.l.J:.F 

NOTE· 
THIS CONNECTION 
MAY ONLY B E  USED 
WHEN 11/13/IO 
ARE SET WELL 
ABOVE LOAD 
CURRENT 

DC NEG 

AR CONTACT REPLACES l i/I3/IO CONTACTSIN 
BREAKER FAILURE BUS 
CLEARING CIRCUIT 

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

3 4 9 0 A 0 9  
-1< Fig. 9 Direct Op eration of  AR Relay by KC-4 O vercurrent 

Contacts 

ADJ U STMENTS AND MAINTENANCE 

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

receipt of the relay , no customer adjustments ,  other 

than those covered under "SETTINGS, "  should be 
required.  

A c c e ptance C h e c k  

The following check i s  recommend ed to  insure 

that the re lay is in proper working order: 

Phase & Group overcurrent Unit 

1 .  Contact Gap - The gap between the station­

ary and moving contacts with the relay in the de­

energized position should be approximately .020 . "  

2 .  Minimum Trip Current - The pick-up of the 
overcurrent unit can be checked by inserting the tap 

screw in the desired tap hole and applying rated tap 

value current . The contact should close within ±5% 

of tap value current .  

Indicating Contactor Switch (rCS) 

Close the phase or ground relay contacts and 

pass sufficient d-e current through the trip circuit to 

close the contacts of the res. This value of current 

should not be greater than the particular res tap set­

ting being used. The indicator target should drop 

freely . 

60 

50 

"' � 4 0  
0 0 UJ "' 
..J 
..J 3 0  
:::r; 

UJ � 2 0  

1 0  

! /DROPOUT TO 9!! � C F P� KUP 

� V...- 1 I J_....-- P I C K U P  l)lRF1TO eO� OF PIC KUP 

� 

1.-- vDR�ou� TJ o��F J k KUP 

......... 1-- -t--

6 8 '0 12 14 16 18 20 
M U LT I P L E S  OF T A P  VA L U E  C U R R E N T  

6 2 9 A 5 7 6  
-1< Fig. 10. M aximum P i ck-Up and Drop-Out Time Curves fo r 

the P hase and Gro und Overcurrent Un its 

The contact gap should be approximately . 04 7 "  
between the bridging moving contact and the adjust­

able stationary contact s .  The bridging moving cont act 
should touc h both stationary contacts simultaneously. 

R o u t i n e  M a i ntenance 

All  relays should be  inspected periodically and 

the operation should be checked at least once every 
year or at such other time intervals as may be dictated 

by experience to  be suitable to the particular appli­
cation. 

All contacts should be  periodically cleaned . A 

contact burnisher S+tl 82A836H01 is recommended for 
this purpos e .  The use of abrasive material for clean­

ing contacts is not recommended , because of the dan­
ger of e mbedding small particles in the face of the 

soft silver and thus impairing the c ontact . 

C a l i b rat i on 

Use the following procedure for calibrating the 

relay if the relay has been taken apart for repairs or 

the adjustments  have been disturbed . This procedure 

should not be used unle ss it is apparent that the re­
lay is  not in proper working order . (See " Acceptance 

Check " ) .  
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T Y P E  K C-4 R E LA Y  

IIIJAITAIIEOUS OWI!I CUIIEMT 
(um• CYL,UOI T )  

OPERATIOtt 

IIIOI CATOR 

8 6 2 A 6 1 2  
-l< Fig. 1 1  K C-4 Relay ln stantaneo u s-O vercurren t Contacts to 

Separate Terminals  in FT-4 1 Ca se. 

Phase & Ground overcurrent Unit 

The moving contact assembly has been factory 

adjusted for low contact bounce performance and 
should not be changed.  

The set screw in the stationary contact has been 

shop adj usted for optimum follow and thi s  adj ustment 
should not be disturbed . 

1 .  The upper pin bearing should be screwed 

down unt il there is  approximately 1/64 " clearance 

between it and the top of shaft bearing.  The upper 

pin bearing should then be securely locked in position 
with the lock nut . The lower bearing position is  fixed 
and cannot be adjusted.  

2 .  The contact gap adj ustment for the overcur­

rent unit is made with the moving contact in the re set 
positio n ,  e . e . , against the right s ide of the bridge . 
Advance the stationary contact until the cont acts 

just close . Then back off the stationary contact 2/3 

of one turn for a gap of approximately . 0 20 . "  The 

clamp holding the stationary cont!ict housing need 

not be loosened for the adjustment since the clamp 

utilizes a spring-type action in holding the stationary 

contact is position .  

3 .  The sensit ivity adj ustment is  made by vary­

ing the tension of the spiral spring attached to the 

moving element assembly . The spring is adjusted by 

placing a screwdriver of similar tool into one of the 

notches located on the per iphery of the spring adjuster 

and rotating it . The spring adjuster is located on the 

und erside of the bridge and i s  held in place by a 

spring type clamp that does not have to be loosened 

prior to making the necessary adjustment s .  

12  

INSTANTANEOOS 
OVER CLmENT 

( UPPER CYL. LNIT) 

TWO IN SERIES 

F� 250 V. D. C. 

INDICATING 
CONTACTOIL--;-• 
SWITCH 

INSTANTANEOOS 
<NER CURRENT 

(NIOO....E CYL. UNIT) 

INSTANTANEOUS 
OVER CURRENT 

( L <MERCYL �IT) 

CHAS95 OPERATED 
StOmNG SWITCH 

RED HANI:X...E 

TEST SWITCH 

CL.RRENT TEST 

JACK 

TERMNAL. 

8 6 2 A 9 9 7 
* Fig. 12 KC-Relay ln stantaneous- O vercurrent Series make 

Contacts in FT-4 1 Case. 

Insert the tap screw in the m1mmum v alue tap 

setting and adjust the spring s uch that the contacts 

will close when energized wit h the required c urrent . 

The pick up of the overcurrent unit with the tap screw 

in any other tap should be within ±5% of t ap value . 

If adjustment of pick-up current in between tap 

settings i s  desired,  insert the tap screw i n  the next 

lowest tap setting and adj ust the spring as de scribed . 
It should be noted that this adjustment results in a 

slightly different time characteristic curve and burden .  

Indicating Contactor Switch ( ICS . )  

Close the main relay contacts and pass sufficient 

d-e current through the trip circuit to close the con­
tacts of the res . This v al ue of current should be not 
greater than the particular res tap setting being used.  
The operation indicator target should drop freely.  

The contact gap should be approximately . 04 7 "  

between the bridging moving contact and the adjust­

able stationary contacts .  The bridging moving contact 

should touch both stationary contacts simult aneously.  

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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T Y P E  K C-4 R E LA Y  ------------------------------------------------------------��-�L�-�41�-�77�6J£.1F 

I �rr �- 6!.. .1 32 I 11 
,-----t-· ,-,--

-- -+---+-

• 190-32 SCREW '.l J TOOTHED 
��L.OCOIASHEit 'f-.// PAIEL 

TEIIM I Ul AND 
I«<UIITI MG DETAI LS 

_! D I A .  10 HOLES 
q OR CUT OUT 

9 
T6 

n. 
�t� 7 - I  �58� 

- "'  
"' 

'AIEL CUTOUT & D� I LL I NG 
FOK SEMI FLUSH MTG • 

'AMEL Dlt l ll J I(Q Olt CUTOUT FOil 
PIOJECTI OII MTQ. 

( t'lOMT VllW) 

-+: Fig. 13. KC-4 Relay in FT-4 1 Case. 

I "i" DIA. IJ HOLES FOil 
- 1 90-32 MTG. SCREWS 

5 7 - D - 7 9 0 4  
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INSTALLATION • 

Westinghouse I . L .  4 1 -766 . 1  G 

OPERATION • MAINTENANCE 

I N S TRUCT I ON S  
TYPES SC. SCI. SV AND SV-1 RELAYS 

CAU TION Before putting protective relays into 

service ,  remove all blocking which m ay have been 

inserted for the purpose of securing tbe p arts during 

shipment, make sure that all moving parts operate 

freely, inspect the contacts to see that they are clean 

and close prop erly, and operate the relay to check 

the settings and electrical connections. 

A P P L I C A T I O N  

The 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 pick-up setting. Both 

contacts can readily be changed from "make " to 

"break " .  The volt- amp ere burden is low. 

The type SC and SV relays have a high ratio o f  

drop-out t o  pick-up ( 9 0  t o  98%) and are p articularly 

suitable for fault detector relays.  The type SC- 1 and 

SV- 1 relays have a lower ratio of drop-out to pick-up. 

This low er ratio may be desirable in some applications,  
and it makes possible a plunger pull characteristic 

which permits the operation of 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 operated. 

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

The typ es SC, SC- 1 and SV and SV- 1 relays oper­

ate on the solenoid principle. A U- shaped iron frame ,  

mounted o n  the moulded base, supports the coil and 

serve s as the external magnetic p ath for the coil. The 

coil surrounds a core and flux shunt. The upp er end 

of the core is threaded and projects  through the upper 
* side of the frame , to w hic h it is fastened by a nut. A 

tube t hreaded on the outside at its lower end is assem­

bled in the core , and t he thre aded end extend s below 

the core . A Fluorosint® bushing,  which is the lower 
CB> The P olymer Corp . 

SU PERSEDES I . L . 41 -766 . 1  F 
*Denotes c han ge from su perseded i ssue .  

bearing for the plunger shaft, is  assembled in the 

lower end o f  this threaded tube. It is held in place 

by two split spring sleeves ,  one above and one below 

the bearing. The split sleev e s  must be compressed 

to insert them in the tube and they will remain at any 

position in which they are placed. The b earing for  

* the upper end of the plunger shaft is a Fluorosint® 
bushing which is pres sed in t he upper end of the 

core. This  bearing is  visible w hen the plunger is in 

the energized position. The plunger itself does not 

touch the walls of the tube in w hich .it moves . 

A flux shunt which surrounds the core is screwed 
on the tube, and its lower end proj ects below the re­

lay frame .  The position of this shunt determin es the 

pick-up setting of the relay. The lower end of the 
shunt is beveled and knurled, so that it can be grasp ed 

by the fingers and turned to change the setting.  A 

calibrated scale plate is mounted adj acent to the 

shunt. A groove j ust above the knurl in the lower end 

of the shunt serves as an index m ark , and the relay 

pick-up setting is indicated by the calibration sc ale 

marking which is  adj acent 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 op er­

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 thi s characteristic ,  and 

this lower ratio may be de sirable in some applica­

tions where the latch is not required. The plunger 
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TY P ES SC, SC- 1 ,  SV AN D SV- 1 R E LAYS _____________ . __________ _ 

INSVLATION 
\ /TER�INP.L 

STAnOMRY COMTACT� \ l 
. MOVING CONTACT-_//,�- -�i�� 

; : �·TAP TERMINAL 
WHEN VSED 

FRONT VIE\N 

87176 6 

Fig. 1 .  Internal Wiring of th e R el ay s  In Th e Small G l ass 

Case. 

floats in its operated po sition j u st 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 po sition by pres­

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 to 

extend around the shunt to the front of the relay, and 

in its normal position it exerts sufficient pre ssure 

against the shunt to prevent any creeping of the shunt 

or undesired change of setting. The front end of the 

spring arm has a bent-over tab on which thumb-pres sure 

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 ass embled on slotted 

brack ets. The s e  are held in position on the base by 

filister- head screws which are threaded into the ter­

minal inserts .  Lock-washers are assembled inside 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 along its slot ,  the contact assembly can 

be made either norm ally open or norm ally closed. The 

moving contacts are mounted on a Micarta insulation 

plate which is secured to the threaded end of the plun­

ger shaft by a nut . The front edge of this insulation 

plate operates the indicator. 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. 

2 

COMTACTS E 1 Tr1Ei! 

l MAKE I 8REA� , Oil 2 tot.I.KE Oil 2 OiiEAK / 
AS RfQLo l itED �_____.,.,? 
MOTE: COIL UPPED 

FOil 1 TO 2!i RATIO 
Ul(ilf 

OVERCURRUT UNIT 

RED 11AitDL£ 

TEST S�l TCI1 

C�Rbl TEST .JACK 

TER1'4111AL 

--�-- CHAS S I S OPEIIA rEO 

ShVRf ll'l1.1 SWITCH 

182A854 

Fig. 2. Internal Schematic of the Single Unit  Type SC o r  

SC- 1 Relay in Th e Type F T2 1  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

tinuou sly, and will interrupt 5 amp eres at 1 15 volts 

A-C,  or 1 ampere at 1 25 volts D-C .  

The mechanical op eration indicators used on 

these relays are shockproof, and can be used to in­

dicate on the up strok e or down strok e of the plunger. 

The indicator is reset by pulling out the knurled stud 

which proj ects through the cover nut. The indicator 
should be reset after each relay operation becau s e  

otherwise there may be a one o r  two percent decrease 

in the op erating value of the relay. The op eration in­
dicator is  assembled at the factory to indicate on the 

up strok e 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 s ame time swinging the indicator flag 180° 

about its shaft, the indicator can be set to indicate 

on the down strok e of the plunger. The rivet w eight 

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 adju stment is desirable ,  and certain styles 

of SC and SC- 1 relays have been provided with tapped 

coils to meet this requirement. The coil t ap s  are brought 

out to a t ap block mounted on the lower end of the re­

lay frame or on the relay sub-base, depending on the 

type of case used. The connector plate on  the tap 

block is marked with the minimum pick-up value of 
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TY P E S  SC, SC- 1 ,  SV AN D SV- 1 R EL AY S  _____________________ •_. L_. _4_1 - 7_6_6._1 G_ 

COIHACTS - E l TriER 
lo6A�tf o� .;Rt.u:. 
AS RliJUiiiED 

LEFT riAltO U rt i T  
( F RONT l'lfwt) 

FRONT VIEW 

llliiH II.UI)' UUT (FIOIIT VI EW) 

RED IIA1HllES 

- TfST SWITCII 

IIOJE: COJ LS TAPPED 
FOR 1 TO 25 UIIO 
IIAIIGf 

- CuRREIH TEST .lAC' 

l82A855 

Fig.  3. Inte rn al Schematic of  the Double Unit  Type SC or  

SC- 1 Relay in the Type FT21 Case. 

each tap , and the shunt i s  adj usted in the usual man­
ner to obtai n  any pick-up setting between tap s .  The 
scale pl ate is  not c alibrated fo r th e relay s  with tap­
ped coi l s ,  as there is not sufficient space for m arking 
a scal e  for each tap. However ,  th e scale p l ate is  sup­
plied in order that a customer m ay mark on it  the in­
dividual relay s etting or s ettings if de sired. 

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

The relays should be mounted on switchboard 
panels  or their equival ent in a lo cation free from dirt , 
moisture,  excessive vibratio n ,  and h e at .  Mount the 
relay vertic ally by m e an s  of  the four mounting ho l e s  
on t h e  flange fo r semi -flush mounting or b y  means of  
the rear mounting stud or studs for  p roj ection mou nt­
ing.  E ither a mounting stud o r  the mounting screws 
m ay be utilized for grounding the relay .  The el ectri­
cal connections m ay be m ade dire ctly to the termi nals 
by means of screws for  steel pan el mounting o r  to the 
terminal studs furni shed with the relay for  thick panel 
mounting. The terminal studs may be easily removed 

or ins erted by locking two nuts on the  stud and then 
turni ng the proper  nut with a wrench. 

For detailed FT case information refer to I . L .  
4 1- 0 7 6 .  

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

The prop er  adj u stments to insure correct opera­
tion of this relay have been made at the factory and 

CVr'ITACTS E ! TIIE!l.--- -
1 r1AKE I dRE.A.(, OR 
1. r-lHE Oil. l dlit:.AK 
AS !l.E.IJI! I �EO 

INTERUL SCHENAT It 

- RED HMDLE 

TEST SW I TCh 

TER..tltiAL 

Fig. 4. Internal Schematic of the Single Unit Type SV or  

SV- 1 Relay in the  Type F T2 1  Case. 

should not be di sturbed after receipt by the custom er .  
If  the adj u stments hav e  been changed,  th e relay tak e n  
apart for repai r s ,  o r  if  i t  i s  d e s i r e d  t o  c h e c k  the ad­
j u stment s at re gular m ai nt enance perio d s ,  th e in­

struction s  below should be followed.  

All  contacts should be cleaned p e riodi c ally.  A 
contact burni sher Sit l 8 2A8 36 H 0 1  i s  re commended for 
this purpose.  The u s e  of abrasive mat eri al fo r cl ean­
ing contact s  is not recommended,  because of  the dan­
ger o f  embedding sm all p articl es in th e fac e of the 
soft silver and thus imp airing the contact. 

Several factors m ay affect the drop-out ratio o f  
t h e  rel ay .  Whatever affects t h e  ratio do es so because 
either the drop- out or p ick-up o r  both are affected. 
Obviou sly , incorrect assembly o r  interchange o f  part s ,  
such as the u s e  of  t h e  SC plunger with t h e  S V  core 
tub e ,  will alter the ele ctrical characteri stics .  However ,  
the  factor most likely to  be encountered in service i s  
frictio n.  This m ay be d u e  t o  dirt o r  for ei gn m at eri al 
between the plunger shaft and its bearings ,  to ex­
cessiv e  p ressure of the indicator screen on the indi­
cator ,  or to l e ad s  so mis- shap e d  that they tend to 
rotate or tilt the moving contact insulation plate 
with appreci able force. 

In  order to remove the plunger and shaft assembly , 
it i s  necessary to remove the setscrew and nut at the 
top of the shaft. The spool- shaped bushing assembl ed 
on the upper end of  the plunger shaft has a portion of 
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"FY P E S  SC, SC- 1 ,  SV AN D SV- 1 R EL AY S-----------------------

CONTACTS � E I TIIEII 
MAKE OR liii:EU lS IIEQUIRED 

IITEIIIIAL SCIIWTIC 

fROIIT YIEW ARRA 'EHE T OF TS '" . UNI 

TYPE Of UMIT 

I �£ !!� 
SAME TYPE BUT D.C. I A.C. 

LOCATIOfl Of U.Cri UNIT RIGttT IIAMD LEFT ���� 
LOW�:

,
;ATIIIQ jtt!GH�:,f'TIIIG 

D.C. I A.C. 

TEST SWI TCri 

TERMIIIAL. 

182A857 

Fig. 5. Internal Schemati c of the Double Unit Type SV or 

SV- 1 Relay in th e Type F T32 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 upper 

split sleeve will be forced out far enough to p ermit 

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 surface ,  below the spool­

shaped bushing, when loosening the nut and s etscrew,  

as this would almost certainly damage the bearing 

surface .  The shaft bearing surfaces should not be 

cleaned or polished with any abrasive material, as 

the abrasive particles might become imbedded in the 

shaft and c au s e  difficulty later. The plunger shaft 

and bearings may be cleaned by wiping them care­

fully with a clean , lint-less cloth. This may be mois­

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 eventually become gummy and prevent proper 

operation. It is  recommended that the shaft be clean-

4 

tOitACIS - E I THEI MUI OR IlEAl AS 
llf:OUIHD 

IOJE: COJLS. U.I'I'ED 
fOI 1 TO 26 IAJJO ·-

TOP t,.,b. �'\.oi 
(fiOIIT iiCW) 

CIIAS3 1S IMIEIUU lt&QII IHI IWiftlf, 

TEST SWITCIII 
- CUIIIErT fliT ...... 

183Al93 

Fig. 6. Internal Schematic of the Three Unit Type SC o r  
SC- 1 Relay i n  the Type F T32 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) sho uld 

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 c an be adjusted. 
For relays in which the 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 locat ed 

that good contact i s  still obtained when the relay is 

de- energized. The pressure of the screen against the 

indicator may be adju sted by bending the scre en 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

j ustment 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 otherwis e  occur 

under certain energized conditions.  

The moving contact leads pass through insulation 

sleeves assembled on the shank s of the terminal clip s  
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TYP E S  SC, SC- 1 ,  SV AND SV- 1 R EL AY S ----------------�--I._L._4_
1
_-7_66

_.
1
_

G 

Type 

sc 
sc 
sc 
sc 
sc 
sc 
sc 
sc 
SC- 1 
SC- 1 
SC- 1 
SC- 1 
SC- 1 
SC- 1 
SC- 1 
SC- 1 

CHARACTERISTICS OF TYPES SC AND SC- 1 RELAYS 

Frequency 

DC , 25 to  60 hz.  
DC , 25 to  60 hz . 
DC , 25 to 60 hz. 
DC , 25 to 60 hz. 
DC,  25 to 60 hz. 
DC , 25 to 60 hz. 
DC , 25 to 60 hz. 
DC ,  25 to 60 hz. 
DC , 25 to 60 hz . 
D C ,  2 5  to 60 hz. 
DC , 25 to 6 0 hz. 
DC , 25 t o  60 hz. 
DC , 25 to 60 hz.  
DC , 25 to 60 hz. 
D C ,  25 to 60 h z .  
DC , 2 5  to 60 hz. 

Range of  
Adjustm ent 

Amp s. 

. 5-2  
1 -4  
2-8 
4- 1 6 

1 0-40 
20-80 
40- 1 60 

4- 100 * 

. 5- 2  
1-4 
2-8 
4- 16 

1 0-40 
20-80 
40- 160 

4- 100 * 

Max .  Amps.  
Continuou s  

1 . 5  
3 
6 

1 2  
25 
40 
40 

10- 1 5-20 

1 . 5  
3 
6 

1 2  
2 5  
40 
40 

1 0- 1 5-20 

Watts V.A.  at 
5 Amp s. 5 Amp s .  

60 Cycles 60 Cycles 

99 2 2 5  
28 65 

6 . 9  1 9  
1 . 5  5 

. 24 . 7  

. 07 . 16 

.03  . 05 
1 .  7-0. 6-0 . 1 8  5- 1-0 . 2  

100  2 1 0  
24 60 

6 1 6  
1 . 5  5 

. 25 . 6 5  

. 07 . 1 6 

. 03 . 05 
1 . 7- 0 . 6-0 . 1 8  5- 1-0 . 2  

* Coil has taps  o n  which m inimum pickups are 10  and 3 0  amperes. 

CHARACTERISTICS OF SV AND SV- 1 RELAYS 

Range of Watts at 

Dropout 
Ratio-AC 

90-98% 
9 0-98% 
9 0-98% 
90-98% 
90-98% 
90-98% 
90-98% 
90-98% 

35-60% 
35-60% 
35-60% 
35- 60% 
35-60% 
35-60% 
35-60% 
35- 6 0% 

Frequency Adj ustm ent M ax .  Volts 1 1 5 V. AC V . A .  at 
Typ e (Cycl es) Volts Continuous ( 1 25 V .  for DC)  1 1 5  v. 
sv 60 7- 16 1 6  
sv 60 70- 1 6 0  1 60 3 . 4  7 . 3  
sv 60 140-320 320 
sv 60 280-640 640 
sv 50 70- 1 60 180  2 . 8  6 . 1 
sv 25 70- 1 60 200 1 . 5  2 . 5  
sv DC 50- 1 50 1 5 0  4 . 8  
sv DC 1 00-300 300 

sv: 1 60 7- 1 6  1 6  
SV- 1 60 70- 1 60 160 4 . 1  8 . 5  
SV- 1 60 1 40-320 320 
SV- 1 60 280-640 640 
SV- 1 50 70- 160 180  3 .5  7 . 1  
SV- 1 25 7 0- 1 60 200 1 . 4  3 . 2  
SV- 1 DC 50- 1 50  1 5 0  4 . 8  
SV- 1 DC 1 00- 300 300 

Dropout 
Ratio-DC 

65-80% 
65-80% 
6 5-80% 
65-80% 
6 5-80% 
65-80% 
65-80% 
65-80% 

25-40% 
25-40% 
2 5-40% 
2 5-40% 
25-40% 
2 5- 40% 
25- 40% 
25-40% 

Dropout 
Ratio 

90-98% 
90-98% 
90-98% 
90-98% 
90-98% 
90-98% 
65-80% 
65-80% 

40-80% 
40-80% 
40-80% 
40-80% 
40-80% 
40-80% 
25-40% 
25-40% 

NOTES:--Standard current relays are calibrated on 60 cycles.  This calibration i s  approximately correct 
for 2 5  cycle and DC applications,  but there will be di screpancies of 10% to 1 5% at some points of scalo. 

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

For the SC relay, volt- amperes for pick up at minimum setting are approximately 3.4 and 1 . 4  for 60 

and 25 cycles.  Watts at  m inimum setting are approximately 1 . 0 , . 6 5  and .57  for 60 cycl e s ,  25 cycle s and 
DC respectively. Multiply values by 16 for approximate burdens at maximum setting. 

For the SC- 1 relay ,  volt-amperes for pickup at minimum s etting are approximately 3 . 5  and 1 . 3  for 60 
and 2 5  cycles .  Watts at minimum settings are 1. 3, . 7 and . 57 for 60 cycles, 25 cycles and d-e respectively 

Multiply values by 16 for approximate burdens at maximum setting. 

* The V . A .  burdens of the SC and SC- 1 relays at 3 ,  1 0  and 20 tim e s  minimum pickup current are approx­

imately 3 1 ,  240 and 770 V. A. respectively. 

Dropout ratio varies somewhat with pickup adj ustment 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 pick up the continuous voltage can be increased 10 to 20%. 
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TY P E S  SC, SC- 1, SV AN D SV- 1 R E LAYS _____________________ _ 

COITACTS - EITNER 
MUE OR BIIE.U AS 
IIE QIJ I IIED 

BOTTOM U II I T  

llrtTERIU.l SCH£MA.TIC 

TOP LfFT HAIIID UN I T  
{FRONT V I EW.) 

- -TOP RIGIH HAND U N I T  
(FROIH � J E W )  

TEST S W I TCH 

TEillWtAL 

Fig. 7. Internal Schem ati c of th e Three Unit Type SV o r  

SV- 1 Relay i n  th e Typ e F T32 Case. 

which are attached to the base terminals. These 

sleeves are notched at their upper ends ,  and the not­

ches are toward the center of the relay. The leads are 

bent at approximately a right angl e where they pass 

out through the notches ,  which aids in preventing them 
from coming into contact with the stationary contact 

brackets.  Figure 1 1  sho w s  properly coiled and assem­
bled moving contact leads.  

Although the moving contact leads are very flexi­

ble ,  if the leads have been pulled out of their original 

shape by handling they may exert sufficient side pres­

sure on the shaft bearing or  twisting force against 

the guide post to cause appreciable friction and w ear. 

If this condition continues for a long p eriod of time ,  

the  resulting wear may affect the  relay calibration or  

or the dropout ratio noticeably. In extreme cases the 

wear may progress to a degree which may occasionally 

cau s e  failure of the plunger to drop down when the re­
lay is de- energized. 

Correct shaping of the leads i s  not difficult, and 

they may be 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 
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r Curve 143285 
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or SC I Relay Used on D.C. 

Fig. 8. Typ i cal Time Curves fo r  the Types SC an cl SV 

Relays (Using Fiux Shunt for Pick - up A cliu stment.) 

collar under the insulation plate after raising the 

plunger manually. With the plunger raised,  the insul­

ation plate sheuld be o scillated slightly in a horizon­
tal plane by twisting it horizontally and releasing it.  
If in several trials the plate comes to rest with the 

center line of the contacts approximately parallel to 
the base and with its mounting hole fairly well center­

ed with the �nd of the shaft, if the plate does not tip 

appreciably , and if the leads  have a safe clearance to 

the stationary contact brackets,  the l eads are properly 

shap ed. 

If this check sho w s  that re- shaping is necessary , 
it m ay be possible to obtain sufficient correction by 

bending the leads  sharply where they emerge from the 

insulation sleeves. One or two pairs of tweezers are 

tools  for re- shaping the leads.  If it is necessary to 

re-coil the lead s ,  they should be wound around a rod 

having a diameter of approximately 5/3 2 " .  The coils 

then should be stretched out just enough to avoid side 

pull or  twisting force on  the plunger assembly. 

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

stationary contacts are assembled so that they clos e  

when the rel ay is  energized, they should be located 

so that they barely touch the moving contacts when 
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I.L. 4 1-766. 1 G 
TY P E S  SC, SC- 1 ,  SV AN D SV- 1 R E LAYS-----------------------

�S� ����RJ\HO ._ -3 �' 
T>/I(K PI'INC:I- � 

,, 

V.SC �IIVAL ANO Ml""6 SCRCW'J F>1R .T><IN -NCL 

77-D-418 

Fig. 9. O u tl ine  & Drilling Plan fo r Single Unit Relays in 

Small Glass Projection Case. 

the latter are 5/32" above the de-energized position.  
The moving contact s can b e  held in this position 

while the adj ustment is being made by inserting a 

5/32 " spacer between the shaft collar and the top of 

the core. This dimension should be 3/ 1 6 "  on the sv-
1 relay for A-C .  Both contacts should touch at 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 not exceed 1 / 3 2 ' ' . When t h e  stationary 

contacts are reversed so that they are closed when 

the relay is de-energized, they should be located so 

that they j ust touch the moving contacts when the 

latter are 1 / 3 2 "  above the de-energized position.  On 

some relays it may be found that when the contacts 
are used in this position the relay may operate at 
values a few p ercent below the scale markings. The 
adjustments specified for the stationary contacts are 
important. Failure to observe them may cause improper 

relay operation , either directly or  after a period of 

service. Contact position should not be used as a 

Fig. 10. View of Type SC Rel ay Sho wing Correct Shaping 

o f  Movin g Contact Leads. 

m eans of altering the ratio of dropout to pickup. 

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

Repair work can be done most satisfactorily at the 

factory. However, interchangeable p arts can be fur­
nished to the customers who are equipped for doing 
repair work .  When ordering p arts,  always give the com­

plete nameplate data. 
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TY P ES SC, SC- 1 ,  SV AN D SV- 1 R E LAYS _____________________ _ 
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E • 
... 

I NTERNAL SCHEMATI C 

TERMINALS 

CONTACT 

--------+-- CO I L  

FRONT Y l  EW 

Fig. 1 1 .  Internal Schematic for Relays in Front Connected 
Case. 

TERM I NUS ----, 

etEARUCE . HGLE 
FOR . t 9o-32 SCREW 

l-+---- 5 . 312 

Fig.  12.  Outline and Drilling P lan for Relays in Front Connected Case. 
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t.L. 4 1-7 66. 1 G  
TY P ES SC, SC- 1 ,  S V  AN D SV- 1 R E L AY S  ______________________ _ 
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WESTI N G H O U SE I .L. 41 -776.1 K 
INSTAL LATION • OPERATION • MAINTENANCE 

I N S TRUCT I O N S  
TYP E  KC-4 OVERC U RR E NT RE LAY 

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

APPLI CATI ON 

The type KC-4 is a non-directional current or 
fault detector which operates for all phase and 
ground faults to supervise the tripping of other 
relays. It is particularly suited for breaker-failure 
relaying schemes, in which it indicates the presence 
or lack of current flow in the protected circuit 
breaker. The relay can be applied where the phase 
units are to be operated indefinitely in the picked 
up position, set well below ful l  load. Alternatively, 
where the relay is to be used as a fault detector 
(pickup above full l�ad) the 98% or better dropout 
ratio of the phase and ground units is advan-

tageous. 

Specific breaker failure sche�es using . 
the 

KC-4 relay, with detailed explanatiOns, are glVen 

in the OPERATION section. 

C O NSTRU CTION 

The type KC-4 relay consists of two phase 

· t (I and I c), one 
instantaneous overcurrent um s,  A . 

d" 
f 

round instantaneous unit (Io) .  and an m Ica mg 
g 

" t  h (ICS) The principal component 
contactor swl c . . 

h 
. 

parts of the relay and their locatwn are s own m 

Figure l .  

PHASE AND G RO U N D  INSTANTANEOUS 
OVERC URRENT U N ITS 

(lA, Ic. Io) 

Each instantaneous overcurrent unit consists 
of an induction cylinder unit, capacitor, varistor, 
and a transformer. The components are connected 
such that a contact closing torque is produced 
when the curren.t exceeds a specified value. 

I N D U CTION CYLINDER U N IT 

Mechanically, the cylinder unit is composed of 
four basic components: a diecast aluminum frame, 
an electromagnet, a moving element assembly, 
and a molded bridge. 

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

The electromagnet has two pairs of coils . The 

coils of each pair are mounted diametrically opp?­

site one another, and a capacitor i� _
connected m 

series with one pair of coils. I n  addltlOn, there are 

two locating pins. The locating pins a�e used_ to 

accurately position the lower pin beanng, whlc_h 

is threaded . into the bridge. The elec�romagnet lS 

secured to the frame by four m ountmg screws .  

The moving element assembly consists 
d
of a 

ing member'  an an 
spiral spring, contact carry 

ld d hub 
aluminum cylinder assembled to a mo e 

. . . n o eration . or maintenance.  and all 
. . which may arise dunng mstallatw 

. 
p 

d b hese ins tructions. If further A II possible con tmgencles 
. . ment do not  purport to be covere . y t 

·on or maintenance of details and variati�ns of this ehu��r regarding his particular installatiOn, opera�ould be contacted. information is des,ed by pure 
_
a 

h Elec tric Corporation representat i Ve s 
his equipment , the local Wes tmg ouse 
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T Y P E  K C-4 R E LAY----------------------------------------------------------------------------

��====·· 
£BUS PHASE ROTAT<ON A I , C  

: -�-�.� -�a 
I RELAYS 1 Ol ,�-1 I 

I I TU�__.__, 

OWG. NO. 
U17A696 
188A640 

..r- - IOJIIMA11'1' "'L.._ Tftii" CilT 

C UCCUfl 
'ffiiiO C1C1 

BR!AKER 
FAILURE 

1427C95 
SUB . 1 1  

Fig. 3. Kc_4 Relay _ Breaker Failure External Connections for the 
with One Timer per Breaker. 

Protection of a Single Bus/Single Breaker Arrangement 

set to accommodate the slowest breaker. Sep­arate t imers provide faster backup clearing for fast breakers. 

(3) With separate timers, the bus can be recon­figured without rewiring the breaker fai lure circuits .  

(4) If B F I  seal-in is needed it is easy to obtain with separate timers . With a single timer, auxiliary relays and b locking diodes m u st be added whose cost mitigates the timer savings .  
B REAKER-A N D- A-HALF ARRAN GEM ENT 

Figure 4 show breaker-fai lure protection cir­cuits for a breaker-and-a-half bus arrangement, with one timer for each breaker. 

The basic functioning of the scheme of figure 4 1s the same as for · the single bus-single breaker case . 

First, cons ider the breaker I fai l ure detection 

circuit as an example for a breaker adjacent to a bus .  B reaker-failure timing is initiated not only for faults on line A, but on bus L as well. Auxiliary relay 62Z-L in the Bus-L clearing circuit provides B FI to b reaker-failure schemes for breakers I ,  4, and others on bu s  L whenever a bus fault  occu rs and b us differential relay 8 7 B-L operates. 

For a bus fault  on L and a fai lure of breaker I ,  the timer 62 wil l  energize lockout -switch 86BF directly which will in turn cause tripping and re­close blocking o f  b reaker 2 and transfer tripping of breakers at the remote end o f  line A.  The timer 62 also energizes lockout switch 868- L  through a T R B-2 blocking diode; this is n ot detri mental  but is red undant since 8 6 8- L  was already tripped by the bus relay 8 7 8- L .  

Now consider a fault o n  line A a n d  a failure of breaker I .  B FI is  provided by 62X and Y. The timer 62 will energize 86Z and 86B-L through T R B-2 as just described.  I n this case, breaker 2 and remote-breaker tripping were already accom -
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T Y P E  K C-4 R ELAY------------------------------------------------------------------�'·:L�-�41�-�7�78:·�1K� 

868Ft 
86BF2 

BUS l CLEARING BKR. I FAILURE DETECTION BKR.2 FAILURE DETECTION 
8681'"2 
_r--TRIP 
LaKR.-t 
rTRIP 
l._.BKR.-3 
_r-aLOCK RECL. 
LaKR.-t 
_r--aLOCK RECL 
LeKFt-2 
r��k 
LaKR.M3 
_r-UNE A 
L��� 
_r-uNE S 
L����SFEfl 

CLINE A B U  TRIP CKT 

CLINE S BU TRIP 
86Bf2 

CKT ---�---+ ����.��----��--�------�----------�------------------------��������E�R�C��--------------------
BUS L 

868 � ��gegSING 
l � BKR I 

868 _r---"' ��g��SING 
t----illfftj--�-j��--j-ffi--!61�---- L � BKR 4 

DEVICE TYPE DESCRIPTION 
TRB-2 ZENER TRIPPING UNIT 

!0- KC-4 OVERCURRENT DETECTOR 
" 
62 
62X 
62Y 
62Z 

� 
86BF 
878 

4T 

POWER CIRCUIT BREAKER 
TD-5 BREAKER FAILURE TIMER W/TX ... B. F. INITIATE AUX.-PRI 

B F. INITIATE AUX.-BACKUP ... 8 F. INITIATE AUX.-BUS 
�- BUS DIFF. LOCKOUT AUX 

- B.F. LOCKOUT AUX. 
BUS DIFF. RELAY ... TRIPPING AUX 

A .,HIGH-THRESHOLD TYPE(4MS PICKUP) 

NO. REQ'O DWG. NO 
3/BAY+I I 87A696 
I /BKR. 18BA640 
3/BAY 
1/BKR. 3515AI7 
//LINE 3500ABO 
1/LINE 3000A85 
II BUS 3000ABS 
1/BUS 
1/BKR 
1/BUS 
1/LINE 3500A88 

.t.a =-WITH SUPERVISING LIGHT, USE EITHER 868 CONTACT OR TRB-2 
t ,.g��1��NAGL ZF�NRE�E�UL�1�0ciF��1HAND 62Y CONTACTS. 

1428Cl8 
Sub 5 

Fig. 4. External Connections for the KC-4 Relay - Breaker Failure Protection of a Breaker-and-a-Half Bus Arrangement - One Timer 
per Breaker. 

plished by line relays, so these actions are re­
dundant. However, the blocking of reclosing for 
breaker 2, and reclose blocking at the remote 
terminal via the transfer-trip signal, are now 
provided . Also, 86B-L now strips bus L to isolate 
the failed breaker 1 .  

Now, refer to the breaker 2 failure detection 
circuit . BFI is provided by 62X and Y contacts for 
lines A and B, since a fault on either initiates 
tripping of breaker 2. If breaker 2 fails and the 
timer 62 delay expires, lockout switch 86BF is 
energized . Contacts of 86BF trip breakers l and 3 ,  
block reclosing o n  all 3 breakers, and transfer-trip 
lines A and B. Some of these actions are redund­
ant-for example, a line A fault does not require 
re-tripping of breaker l .  But none of these re­
dundant actions are detrimental. Remember that 
transfer-tripping of the remote end of the faulted 
line isn't really redundant since it performs the 
important additional function of blocking re­
closing at the remote terminal. 

The TX relay is shown providing optional seal-

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

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

RING BUS ARRANGEMENT 

Figure 5 shows the line and breaker-failure 
protection circuits for a ring bus . The symmetry 
of the bus permits a simple circuit for the latter 
function. Using breaker 2 as an example, BFI  is 
provided by 62X and 62Y contacts from lines A 
and B, since a fault on either line initiates breaker 
2 tripping. If the time delay expires, the lockout 
switch 86BF trips adjacent breakers l and 3 ;  
blocks reclosing o f  breakers l ,  2 ,  and 3 ;  and 
transfer-trips both line A and line B. As in the 
breaker-and-a-half scheme, redundant actions are 
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T Y P E  K C-4 R E LA Y--------------------------------------------------------------------

allowed since they cause no difficulties and result 
in the simplest scheme. Recall that the transfer­
tripping of the faulted line isn't really redundant 
since it provides the critical reclose-blocking 
function at the far terminal, as in the previous 
cases. 

S ETT I N G  T H E  KC-4 FOR B REAKER 

FAIL U RE P ROTECTIO N  

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

In the past, 52a contacts have occasionally 
been connected in parallel with the KC-4 to allow 
timer starting for light faults below the KC-4 set­
ting. This practice is not recommended, since the 
52a is closed whenever the line is in service and the 
security benefits of KC-4 supervision are com­
pletely lost. Also, breaker-failure protection is 
incomplete since opening of the 52a contact after 
relay operation doesn't show that fault current was 
actually interrupted- it only shows that the trip 
mechanism cycled. A lower KC-4 setting is a 
better alternative. 

Sometimes, a transformer connected to one 
side of the protected breaker can present a parti­
cular setting problem. Light-current faults may 
occur inside the transformer for which the KC-4 
relay won't pick up. Thus, no breaker-failure pro­
tection is provided when differential or sudden­
pressure relays initiate tripping. To remedy this, 
connect a 52a contact in series with an 86T contact 
from the breaker-failure de positive supply to ter­
minal 9 of the TD-5 timer 62 (86T is a contact of 
the lockout switch associated with the transformer 
differential relay). Repeat this connection for each 
breaker which is adjacent to the transformer. 

The 86T contact supervision insures that 
security is not reduced by the added connection. 
If a transformer fault results in 86T tripping, the 

8 

timer is energized and is stopped only when 52a 
opens. This won't happen if the breaker is stuck, 
and backup tripping is initiated. The only com­
bination of circumstances for which this connec­
tion doesn't help is a light transformer fault, and 
a breaker which opens but doesn't interrupt. 
M any utilities consider this unlikely and provide 
no further protection aganist it. The only alter­
native is to replace 52a with a separate low-set 
current detector, which can energize the timer 
only when 86T closes. 

C H ARACTERI STICS 

Phase & Ground Overcurrent U nits are 
available in the following current ranges: 

Range Taps 
0.5-2 Amps 0.5 0.75 1 .0 1 .25 1 . 5  2 

1 -4 1 .0 1 . 5 2.0 2 . 5  3 .0 4.0 
2-8 2 3 4 5 6 8 
4- 16  4 6 8 9 1 2  1 6  

10-40 10 1 5  20 24 30 40 
20-80 20 30 40 48 60 80 

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

TRIP C I RC U IT 

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

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

TRIP CI RCUIT CONSTANTS 

Indicating Contactor Switch -
0.2 amp. tap 6 .5  ohms d-e resistance 

2 .0 amp. tap 0 . 1 5  ohms de resistance 
1 .0 amp. tap (when supplied) 0 . 1  ohm de www . 
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1-L. 41 -776.1 K  
T Y P E  K C-4 R E LAY--------------------------------------------------------------------

SETT I N G S  

PHASE & G R O U N D  OVERC U RRENT U N IT 

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

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

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

I N DICATING CONTACTOR SWITCH ( ICS) 

Connect the lead located in front of the tap 
block to the desired setting by means of the con­
necting screw. When the relay energizes a 1 25-or 
250-volt de type WL relay switch or equivalent, 
use the 0 .2  ampere tap; for 48-volt de applications 
set in 2 tap and use WL coil S#304C209GO 1 .  

I N STALLATION 

The relays should be  mounted on  switch­
board panels or their equivalent in a location 
free from dirt, moisture, excessive vibration and 
heat. Mount the relay vertically by means of the 
rear mounting stud or studs for the type FT pro­
jection case or by means of the four mounting 
holes on the flange for the semi-flush type Ft 
case. Either the stud or the mounting screws may 
be utilized for grounding the relay. External 
toothed washers are provided for use in the 
locations shown on the outline and drilling plan 
to facilitate making a good electrical connection 
between the relay case, its mounting screws or 
studs, and the relay panel . Ground wires and 
affixed to the mounting screws or studs as required 
for poorly grounded or insulating panels. Other 
electrical connections may be made directly to the 
terminals by means of screws for steel panel 
mounting or to the terminal stud furnished with 
the relay for thick panel mounting. The terminal 
stud may be easily removed or inserted by locking 

two nuts on the stud and then turning the proper 
nut with a wrench. 

For detail information on the FT case refer to 
I . L. 4 1 -076. 

A DJ U STM ENTS AND MAI NTENANC E  

The proper adjustments t o  insure correct 
operation of this relay have been made at the 
factory. Upon receipt of the relay, no customer 
adjustments, other than those covered under 
"SETTINGS," should be required. 

ACCEPTANCE C H ECK 

The following check is recommended to insure 
that the relay is in proper working order: 

Phase & Ground Overcurrent Unit 
1 .  Contact Gap - The gap between the 

stationary and moving contacts with the relay in 
the deenergized position should be approximately 
.020 ."  

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

Indicating Contactor Switch (ICS) 
Close the phase or ground relay contacts and 

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

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

ROUTI N E  MAINTENANCE 

All relays should be inspected periodically and 
the operation should be checked at least once 
every year or at such other time intervals as may 
be dictated by experience to be suitable to the 
particular application. 
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0 

LINE B L INE 8 BREAKER  2 FAILURE BREAKER FAILURE LOCKOUT 125VDC BKR. 2 TRI PPING PRIMARY PROTECTION BACK UP PROTECTION T IMER CONTROL C IRCUIT 86BF-2 
POS. 

TRB-2 

'62 

PRIMARY 
PROTECTION 
LINE B. 

TO BKR.3 
TRIP COIL 

LINE 
8 

TRB-2 

BACK UP .L 94 
PROT. T T 
LI N E  8 

21\ 
To 

86B F-2 1
T 

�RI P 

_ 
BKR. I 86BF-2 l �INE A T OTRANSFER '----o TRIP 

------0 0 
l LINE 8 1 TR I P  B6BF-2 86BF- 2

T BKA. 3 T oTRANSFER L----�o TRIP 

86B F - 2 1
1 

�LOC K _ BKA. I 
'------o 

RECLOSING 

86BF - 2l  :LOCK AECLOSING 

T BKA.2 
0 

86BF-2 l �LOCK RECLOSING 

T 8KR . 3  
0 

1 2 5V�D�C�----------�t-------------------�--------------------------�--------------�------------------------------------------------------------------------
N E a  

DEV. NO TYPE FUNC T I O N  

T A B  2 ZENER TRIPPING U N I T  

50 KC 4 OVEACUAAENT DETECTOR 

52 POWER CIRCUIT BREAKER 

62 T D-5 BREAKER FAI LURE T I M E R  

62X A R & 8KR. FAI L.I N I T IATING AUX. 

62Y AA A 8KR. FA I L.INITIATING AUX . 

868 WL 8KR . FA IL  LOCKOUT A U X .  

94T A R &  T R I P P I N G  A U X .  

A =  HIGH THRESHOLD TYPE (4MS PICKUP) 
& & = WI T H  SUPERVISING LIGHT, USE EITHER 868 CONTACT 
f =g�Ti��;C ��������- l�

E
���:xuzN

N
g�2

8
Y
0
6�NTACTS 

Fig. 5. External Connections for the KC-4 Relay - Breaker Failure Protection of a Ring Bus. 

DWG. NO 

1 87A696 
188A640 

3515A I7 
3500A85 
3500A85 

3500A88 

NO. AEQ'D 

! / LI N E  

1/BKA. 

1/ Ll NE 

i /8KA. 
! /L INE 
! /LINE 

1 /BKR. 
I ! L I N E  

(40BC554) 
Sub 9 
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I.L. 41-778.1 K 
T Y P E  KC-4 R E LAY ----------------------------

ENERGY REQ U I REM ENTS - 60 Hz 

PHASE & G RO U N D  OVERC U RRENT U N IT - 60 Hz 

t t  
AMPERE RANGE TAP VA AT TAP VALUE 

.5 .37 

.75 .38 
1 .39 

.5-2 1 .25 .4 1 
1 . 5 .43 
2 .45 

1 .4 1 
1 . 5 .44 
2 .47 

1 -4 2 .5  .50 
3 .53  
4 .59 

2 1 . 1  
3 1 .2 
4 1 .3 

2-8 5 1 .4 
6 1 .5 
8 1 .8 

4 1 . 5  
6 1 .7 

4- 1 6  8 1 .8 
9 1 .9 
1 2  2 .2  
1 6  2 . 5  

10 1 .7 
1 5  2.4 
20 3 . 1  

10-40 24 3 .6 
30 4 .2  
40 4.9 

20 6.6 
30 9 .3  

20-80 40 1 2  
48 1 3 . 5  
60 1 5 .9 
80 19 .2  

t t Voltages taken with Rectox type voltmeter. 
(J Degrees current lags voltage. 

fl t t  
P.F. ANGLE VA AT S AMPS. 

39 24 
36 1 3  
35  8 . 5  
34  6 .0 
32 4 .6 
30 2 .9 

36 9 .0 
32 5 .0 
30 3 .0 
28 2 . 1 
26 1 . 5 
24 0.93 

49 6 .5  
43  3 .3  
3 8  2 . 1  
3 5  1 .4 
3 3  1 . 1  
29 0.7 

5 1  2 .4 
45 1 .2 
40 0.7 
38 0.6 
34 0.37 
30 0.24 

28 0.43 
2 1  0.27 
1 6  0 .20 
1 .5 0 . 1 5  
1 2  0. 1 1  
1 1  0 .08 

3 1  0 .40 
24 0.25 
20 0 . 1 8  
1 8  0 . 1 4  
1 6  0 . 1 0  
1 5  0 .07 

fl 
P.F. ANGLE 

46 
37 
34 
32 
3 1  
28 

36 
32 
29 
27 
26 
24 

48 
42 
37 
35 
33 
29 

5 1  
45 
40 
38 
34 
3 1  

28 
2 1  
1 7  
1 5  
1 3  
1 2  

3 1  
24 
20 
1 8  
1 6  
1 5  
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T Y P E  K C - 4  R E L A Y-----------------------------------

1 2  

KC-4 50Hz BURD EN DATA 

t t g 
AMPERE RANGE TAP VA AT TAP VALUE P.F. ANGLE 

.5  .35  

.75 .36  
I . 37  

.5 -2  1 . 25 .39 
1 . 5 .4 1 
2 .43 

I . 35  
1 . 5 . 3 8  
2 .4 1 

1 -4 2 . 5  .44 
3 .47 
4 .53  

2 1 .04 
3 1 . 1  
4 1 .2 

2-8 5 1 . 3 
6 1 .4 
8 1 .7 

4 1 .26 
6 1 . 5 

4- 1 6  8 1 .6 
9 1 .7 
1 2  2.0 
1 6  2.2 

1 0  1 .9 
1 5  3 . 6  
20 5 . 8  

10-40 24 7 .8 
30 1 0. 5  
40 1 7 .5 

t t Voltages taken with Rectox type voltmeter. 
(J Degrees current lags voltage. 

C URRENT RATINGS (50 & 60 Hz) 

36 
3 3  
32  
3 1  

29 
27 

35 
3 1  
29 
27 
25 
23 

45 
4 1  
36 
33 
3 1  
27 

43 
40 
37 
34 
3 1  
28 

39 
36 
34 
3 1  
29 
27 

t t  g 
VA AT S AMPS. P.F. ANGLE 

24 34 
1 3  32 

8 .0 3 1  
5 . 5  30 

4 . 5  2 8  
2 . 8  2 6  

8 . 8  36 
4.8 30 
2.8 28 
2.0 27 
1 .4 25 

.92 23  

6 .2  45  
3 .2 4 1  
2 .0 36 
1 .2 33 
1 .0 3 1  
0.6 27 

2 . 1  42 
0.9 40 

. 5  37 

.4 34 

. 3 5  3 1  

.20 28 

.45 39 
.40 36 
.35  34 
.30 3 1  
.27 29 
. 2 5  27 

RATING OF THE OVERCURRENT U N ITS ( P HASE & GROUND) 

Range Continuous Rating (Amperes) One Second Rating (Amperes) t 
0.5-2 5 1 00 

1 -4 8 1 40 
2-8 8 1 40 
4- 1 6  1 0  200 

1 0-40 1 0  200 
20-80 1 0  200 

t Thermal capacities for short times other than one second may be calculated on the basis of time being inversely proportional to the 
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I.L. 41 -776.1 K 
TY P E  KC-4 R EL A Y-------------------------------------------------------------------

All contacts should be periodically cleaned. A 
contact burnisher S#1 82A836H0 1 is recom­
mended for this purpose. The use of abrasive 
material for cleaning contacts is not recommend­
ed, because of the danger of embedding small 
particles in the face of the soft silver and thus 
impairing the contact. 

CALIB RATION 

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

Phase & Ground Overcurrent Unit 

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

The set screw in the stationary contact has 
been shop adjusted for optimum follow and this 
adjustment should not be disturbed. 

l . The upper pin bearing should be screwed 
down until there is approximately 1 /64" clearance 
between it and the top of shaft bearing. The upper 
pin bearing should then be securely locked in posi­
tion with the lock nut. The lower bearing position 
is fixed and cannot be adjusted. 

2. The contact gap adjustment for the over­
current unit is made with the moving contact in 
the reset position, (aganist the right side of the 
bridge.) Advance the stationary contact until the 
contacts just close . Then back off the stationary 
contact 2/3 of one turn for a gap of approximately 
.020" .  The clamp holding the stationary contact 
housing need not be loosened for the adjustment 
since the clamp utilizes a spring-type action m 
holding the stationary contact is position. 

3.  The sensitivity adjustment is made by vary-

ing the tension of the spiral spring attached to the 
moving element assembly. The spring is adjusted 
by placing a screwdriver of similar tool into one of 
the notches located on the periphery of the spring 
adjuster and rotating it. The spring adj uster is 
located on the underside of the bridge and is held 
in place by a spring type clamp that does not have 
to be loosened prior to making the necessary ad­
justments. 

Insert the tap screw in the minimum value tap 
setting and adjust the spring such that the contacts 
will close when energized with the required cur­
rent. The pick up of the overcurrent unit with the 
tap screw in any other tap should be within ± 5% 
of tap value. 

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

Indicating Contactor Switch (ICS) 

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

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

RENEWAL PARTS 

Repair work can be done most satisfactorily 
at the factory . H owever, 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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T Y P E  K C-4 R ELAY--------------------------------------

60 

5 0  

"' 0 4 0  z 0 u w "' 
::; 
_J 3 0  ::.; 
z 
w ::.; 2 0  ;::: 

1 0  

-,------- ,  I 

......... -------

- - �-

6 8 1 0  

-
-

I I 
1 2  1 4  16  18  20 

M U L T I P L E S  OF T A P  VA L U E  C U R R E N T  

6 2 9 A 5 7 6  
Fig. 6. Maximum Pick- Up and Drop-Out Time Curves for 

the Phase and Ground Overcurrent Units 

I NSJAHTAIIEOUS 
OVfl� CURRENT 

(UPPER CYl. U H I T ) 

OPERATIOij 
l llDICATOR 

•IISTAHTAMEOUS 
O'ER CURRENT 

(LOWU CYL UNIT) 

CHAS S I S  OPERATED 
SHDRTIIIG S'II ITCH 

ll'fO HANDLE 

TEST SWITCH 

tfRNINAl. 

8 6 2 A 6 1 2  
Fig. B. Internal Schema tic of the KC-4 Relay with Operation 

Indicator and Contacts to separate terminals in 
FT-4 1 case. 

1 4  

I II HAHTAHEOUS 
riVER CURRENT 

(UPPlR CYL.UMt f )  

TW O  I ll  S E ll  I E$ _ _  
F O R  250 V.O.C. 

I II D I CATIHO 
CONUCTOR - -- ­
SJtiTCH 

INTERNAL SCHEMA.TfC 

"s "" "''" ' 
OVH �I)II�EIIT (WI ODlt CiLU� T) 

;,�<:I.;.;TA,H(OUS - OVLl CUR�tX.' 
/ Lt. .. tll CYL Uk• T ,  

188A64o 
Fig. 7. Internal Schematic of the KC-4 Relay in the FT- 4 1  

Case. 

INSTANTANEOUS 
OVER CURRENT 

( UPPER CYL. LNIT) 

TWO IN SERIES 
FOR 250 V. 0. C.--,.-+--..._ "U 

INOICATING 
CONTACTO ---t-1 
SWITCH 

INSTANTANEOUS 
OVER CURRENT 

(MIDDLE CYL. UNIT) 

INSTANTANEOUS 
OVER CURRENT 

( L OWERCYL UfiiiT) 

CHASSS OPERATED 
SHffiTING SWITCH 

RED HANDLE 
TEST SWITCH 

CLRRENT TEST 
JACK 

TERMINAL 

S U B . 2 
8 6 2 A9 9 7  

Fig. 9. Internal Schematic of the KC-4 Relay with Series 
Make Contacts in FT-4 1 Case. 
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I NSTANTANEOUS 1'\'Hil CURRENT 
(UPPER CYL.UM I T }  tmll 

l HSTAH�ANEOUS 
OYER CURREIIT (loii DDL£ CYL.UMtT) 

UtST.UTAMEOUS 
OVER CURRENT 

( LOWER CYL UNIT) 

CIU.S S I S  OPERATED 
SHORT I N G  SWITCH 

- RED HANDLE 
,JEST SWITCW 

CURREif.T TEST 
JACK. 

TEitW I MAL 

S U B . 2 
8 7 6 A4 6 6  

Fig. 1 0. Internal Schematic of the KC-4 Relay with one side of  
Contacts to Separate Terminals in FT- 4 1  Case. 

6��� 1�0�����5 ----
( U P P E R  CYL.UN I T )  

TWO Ill  SER I ES 
FOil 250 Y.O.C. 

l 110 I CAT I �G 
CONT.I.CTOR --- · 
SI'ITCH 

I.L. 41-776.1 K 

lMST.lHTlHEOUS 
OYER CURii:EMT 

(MI DDLE CYL.UliT) 

HISUHTAHEOUS 
OYER CURRENT 

( LOWEll CYL UMIT) 

CHAS S I S  OPERA TEO 
SHORT I N G  S'II'ITCtl 

RED Kilt�LE 

TEaT SWITCH 

CUiiiREIJ TEST 
JlCI 

TERW IIIAL 

S U B . 2 
8 37 A 3 39 

Fig. 1 1. Internal Schematic of the KC-4 Relay with Normally 
Closed Contacts in FT-4 1 Case. 

5 7 - D - 7 9 0 4  
Fig. 12. Outline and Drilling Plan for the KC-4 Relay in FT-4 1 

Case. 
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W E S T I N G H O U S E  E L E C T R I C  C O R P O R A T I O N  
R E LAY - I N ST R U M E NT D I VI S I O N  C O R A L  S P R I N G S, F L. 
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