INSTALLATION

I. L. 41-2811

OPERATION e MAINTENANCE

INSTRUCTIONTS

TYPE COV
VOLTAGE CONTROI.I.\ER"?VERCURRENT RELAY

ADJUSTABLE INVERSE OVERCURRENT ELEMENT

CAUTION Before putting protective relays into
service, remove all blocking which may have
been 1inserted for the purpose of securing the
parts during shipment, make sure that all mov-
ing parts operate freely, inspect the contacts
to see that they are clean and close properly,
and operate the relay to check the settings

and electrical connections.

APPLICATION

The type COV relay 1s applicable where 1t is
desired that an overcurrent element be set to
operate on 1less than full load current when
the voltage falls below a predeterminedgualuej
and it is desired not to operate forfany|mag-=
nitude of current when the voltagejisdabove
the predetermined value. A typieal “appli-
cation 1s overcurrent back-up pretection for

generators.

CONSTRUCTION

The relay consists of an“@uercurrent ele-
ment, a voltage element, “an operation indi-
cator, and a contactor switch.

Overcurrent Element

This is ap, inducfion-disc type element oper-
ating on overcurreat. The induction disc 1s a
spiral shapedy aluminum type mounted on a ver-
tical shaftf. The shaft 1s supported on the
lower end by.a pin and end stone type bearing
and on the upper end by a pin and olive bear-
ing.

The moving contact is a small silver hemi-
sphere fastened on the end of an arm. The
other end of this arm 1s clamped to an insu-
lated section of the disc shaft. The electri-
cal connection is made from the moving contact

NEW INFORMATION

through the arm and¥spiral spring. One end of
the spring 1s fastened to the arm, and the
other to a slotfed spring adjuster disc which
in turn fasténg,to“the element frame.

The stafidona®y contact assembly consists of
a silver contact attached to the free end of a
leaf 'spring< This spring is fastened to a mi-
cartagbleek and mounted on the element frame.
& “small set screw permits the adjustment of
contiact follow.

Volfage Element

The type SV element operates on the solenoild
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 coill surrounds a core and flux shunt. The
upper end of the core 1s threaded and projects
through the upper side of the frame, to which
A tube threaded on
the outside at its lower end 1s assembled in
the core, and the threaded end extends below
the core.

it 1is fastened by a nut.

The lower bearing for the plunger
shaft is 1nserted in the 1lower end of this
threaded tube, and is held in place by a set
SCrew. This bearing consists of a graphite
bushing in a brass holder. The bearing for
the upper end of the plunger shaft 1s a graph-
ite bushing which is pressed in the upper end
of the core. This bearing 1s 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 1is
screwed on the tube, and 1ts lower end pro-
Jects below the relay frame. The position of
this shunt determines the drop-out setting of
the relay. The lower end of the shunt is bev-
eled and knurled, so that it can be grasped by
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TYPE COV RELAY

the fingers and turned to change the setting.
A calibrated scale plate is
to the shunt.
in the lower end of the shunt serves as an in-

mounted adjacent

A groove Just above the knurl

dex mark, and the relay drop-out
indicated by the calibration
which is adjacent to the groove.

setting 1is

scale marking

The construction of the core and
flux

energized position, without beilng held against

plunger,
shunt causes the plunger to float in its
even when

a stop, energized much above the

pick-up value. Consequently, there 1s negli-

gible noise and the contacts are free from

chatter.

The core, shunt and plunger construction
also provides a high ratio of drop-out to pick
up . This ratio i1s above 90% for any drop-out

setting.

The shunt 1is held in any desired position b
means of a locking mechanism in which a sprin\

through the
against the shunt.

medium of a lever, presses a p
The pressure 1s remove

pushing the free end of the lever to the [lef]
Only a small amount of movement

to remove the pressure on the 1lo

tirely. The 1imit of the lewv
readlly apparent on 1nspection
sembly, and this should not be e since
the lever may be bent. The s made a

fairly snug fit in the frdme a n the coil
core tube, but when th® pressure on the lock-
ing pin 1s released, 1 & readily turned
by the fingers aleon Q{ applylng greater
force, 1t will be p b to turn the shunt

without moving t le fully to the left,
but the pressure th locking pin will pre-
he

vent any cree shunt or undesired

change of gset .
The ax, contacts are assembled on

These are held in position

filister-head screws which are
threaded into the terminal inserts. The mov-

ing contacts are mounted on a Micarta insula-

tion plate which is secured to the threaded
d of the plunger shaft by a nut. The rear
ion of the plate 1s slotted and a post

ich is screwed to the frame

this slot to

passes through

prevent the plate from rotating.

The moving contacts are connected to
terminals by flexible leads. All
pure silver.

Contactor Switch and Operation Indicator

switch is a smgll solenoid

type d-c switch, the co

The contactor
hich 1s connect-

ed in the trip circu cylindrical plunger
with a silver dis m ted on 1ts lower end
moves 1n the corefof e solenoid. As the
plunger travels a the disc bridges three
silver stationar ontacts. In the single-

trip relay, ¢t of/these contacts seal around

the main rela ontact.

The i indicator coil 1s connected in
t t rcuit to show a white target when
th cult 1s completed.
CHARACTERISTICS

prevent the relay from operating for cur-

rents above the overcurrent element setting
of the

normally closed SV con-

when the voltage 1s above the setting
voltage element, the
tacts are connected in the lag coil circuit of
This means that the

operate unless the

the overcurrent element.

overcurrent element cannot
voltage drops to such a value as to close the
SV contacts. This

tripping characteristic as shown in Fig. 3.

construction results in a

The time vs current curves for the overcur-

rent element with the SV contacts closed are

shown in Figs. 6 and 7.

CO Overcurrent Element

The type CO
element 1s availlable in the following

adJjustable inverse time circuilt
closing
current ranges:

0.5 0.6 0.8 1.0 1.5 2.0 2.5

2 2.5 3 3.5 4 5 6

4 5 6 7 8 10 12
The tap value is the minimum current re-

quired to just close the relay contacts. The
moving contacts will leave the time dial stop,

regardless of the time dial setting, and move
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to touch the stationary contacts at tap value
current.

The time vs current characteristics for the
style calibration of 1nverse or very inverse
are shown in Fig. 6 and Fig. 7 respectively.
The term "style calibration" 1s used as there
1s no difference between the inverse and'very
inverse relays except in thelr calibration.
Relays carrying a style number which indicates
the inverse calibration may be changed to the
very inverse calibration or vice versa through
two simple adJjustments. This 1s outlined in
detail under Adjustments.

In addition to the one relay covering the
inverse or the very inverse curves, the relay
may be re-calibrated for a characteristic
other than either of these. An example of the
spread of adjustments to provide different
curve shapes 1is shown by Fig. 4 wherein all
curves are passed through 27 seconds at 2
times minimum trip current. The curves may be
passed through a common point other than 27
seconds by adjustment of the damping magnet
keeper screw. The range of adjustability in-
dicated at 20 times minimum trip current i
obtained by means of the magnetic plugs. Th

hand plug "all in" and the left hand plug "

panels or thelr equivalent 1n a location free
from dirt, molsture, excessive vibration and
heat. Mount the relay vertically by means
the two mounting studs for the standard cas
and the type FT projection case or by means of
the four mounting holes on the flange for the
semi-flush type FT case. Either of the stﬂhs
or the mounting screws may be u l1zed for

grounding the relay. The el r nnec -~
tions may be made direct to t& als by
means of screws for steel pan nting or to
terminal 8tuds furnished e relay for
ebony-~asbestos or slate pa unting. The
terminal studs may be sily removed or in-

serted by 1locking cw S the studs and
then turning the pro nut?with a wrench.

Qs

Element

Settings

There settings, namely the current
value the relay closes 1ts contacts
and th me required to close them.

tionalizing transmission systems the
rre and time setting must be determined by
alculation, with due consideration being

rs to open so that the proper selective ac-

upper limit curve 1s obtained with the rig\ ven to the time required for circuit break-

out" (approximately 20 turns of the scnew

The lower limit is obtained with the 1le ha
plug "all in" and the right hand plug "&11

out". Various adjustments of the
tially withdrawn from the magnetil ir may
be used as desired to obtail c e within

the band shown, including th ard or
"pattern" curve to which e relay is cali-
brated at the factory. Th r the other

of the plugs will be pa withdrawn in
the factory calibrati t or the other of
the inverse or in se standard curves.
Similarly, the ry et position of the
damping magnet k crew will depend upon

the "style calibratio
The Dburdens and thermal ratings are listed

under Energy Requi®ements.

STALLATION

T ays should be mounted on switchboard

tion can be obtalned throughout the system.

Current Setting

The connector screw on the terminal plate
above the time dial makes connections to vari-
ous turns on the operating coil. By placing
this screw in the various holes, the relay
will Jjust close contacts at the corresponding
current 4.0 - 5.0 - 6.0 - 7.0 -8 -10 - 12
amperes, or as marked on the terminal plate.

Time Dial Setting

The time dial 1limits the motion of the disc
and thus varies the time of operation. The
latter decreases with lower time dial settings
as shown in the typical time curves.

CAUTION Be sure that the connector screws are
turned up tight so as to make a good contact,

for the operating current passes through it.

gyt



TYPE COV RELAY

I L. 4142811

Since the overload current coll is connected
directly in the current transformer circuit
the latter should be short-circuited before

This
done conveniently by inserting the extra con-

changing the connector screw. can be

nector screw, 1n the new tap and removing the

old screw from its original setting.

Voltage Setting

The position of the magnetic shunt of the SV
element determines the voltage value at which
the SV contacts will close. The lower end of
the shunt 1s beveled and knurled, so that it
can be grasped by the fingers and turned to
change the setting. A calibrated scale plate
1s mounted adjacent to the shunt.
above the knurl in the
an index mark, and the relay drop-
indicated by the calibration
scale marking which is adjacent to the groove.

A groove 1s
lower end of the shunt
serves as
out setting is

ADJUSTMENTS AND MAINTENANCE

The proper adJjustments to insure corrkect
operation of this relay have been made at the
should not

after receipt by the customer.

factory and require reéadjustment
Iffjythe“adjust-
ments have been changed, the relay taken apart
for repairs, or if it 1s desiredfto/ ¢hange the
operating characteristic, such_as from inverse
to very inverse, the instructionsgbelow should

be follcwed.

All contacts shouldgbeperiodically cleaned
with a fine file. SY#BE02170 file 1s recom-
mended for this purpose, The use of abrasive
material for cleaning Lfontacts 1s not recom-
of, the

small partielestdn the face of the soft silver

mended, becausé danger of embedding

and thus MAmpalring the contact.
CO Element

For relays that are used with circuit break-
ers thatgare not instantaneously reclosed, ad-
Just the
adjusting screw such that the
s just free of the front
means of the time dial,
tacts until they deflect the

stationary contact by means of its

contact spring
spring stop. By
move the moving con-

stationary con-

tacts Set the index
pointer such that 1t points to the f0f mapk on
the time dial. Adjust the statiomnary contact
by means of 1ts adjusting screw untilmthe mov-
ing and stationary contacts Jjust touch. This
tdme dial and

approximately 1/64 inch.

adjustment is to set "O" on the
provide follow for the contacts.

For relays that are Wused widfh circuit break-
adjust
opening.

ers that are instantaneousdy reclosed,
the stationary contgact wfor
This 1is

Justing

quick
done Dby, screwing in the contact ad-
screwg untily the stationary contact
rests solidly, against the contact back stop.
By means of thej time dial,
contacts until}, they Jjust touch the stationary
contacts Set the index pointer such that 1t

points to the "O" mark on the time dial.

move the moving

The ‘adjustment of the spring tension and the
tapy,value adjuster are most conveniently made

with the damping magnet removed. The reason
for this 1s that both

torques which can best be rec-

adjustments require the
balance of two
ognized with no damping magnet to retard the
motion of the disc.

With the time dial still set on "0", wind up

the spiral spring by means of the spring ad-
Juster until approximately 6-3/4 convolutions
show. This 1s an initial rough adjustment.

From this preliminary setting, and using min-
imum tap setting, adjust the spring tension so
that the electrical torque balances the spring
current at #10-1/2

The best way to

torque at a fixed value of
and #1/2 time dial settings.
do this 1s to first measure the actual current

required to balance the spring torque at the

#1/2 and #10-1/2 time dial settings. If less
current 1s required to Dbalance the spring
torque at the #10-1/2 position than at the

#1/2 position, it is
needs to be

an indication that the
spring wound up more, and vice-
versa. All spring convolutions must be free.
This setting of the spring will not necessari-
ly be at tap value of current. By winding up
or unwinding the spring as required, the cur-
rent required to move the disc at the extreme
limits of its travel (and consequently through
the entire range of travel) may be made con-

stant within very close tolerances.
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After having balanced the spring torque and
the electrical torque as above to match at a
substantially constant value of current, then
adjust this constant current value up or down
as required to match the tap value current by
means of the tap value adjuster located on the
right hand leg, front view, of the electro-
magnet. Moving the slider toward the top de-
creases minimum trip current and moving the
slider toward the bottom increases minimum
trip current. The slider must be clamped
tight when checking this adjustment.

Time Curve Calibration

After checking the adjustments as outlined
above replace the permanent magnet and adjust
it to calibrate the relay at 2 times tap value
current. This adjustment is made by means of
the damping magnet keeper screw. Adjust the
keeper screw position such that the relay will
operate in the time as defined by the curve of
Fig. 5 for inverse or very inverse depending
upon the calibration desired. For example, 1if
the inverse calibration is desired, the damp-
ing magnet may be adjusted for 27 seconds from
the #11 time dial setting. If the very inverse
calibration 1is desired, the adjustment mayiybe
made for 18.3 seconds from the #11 time dial
setting. Time values somewhat greaten!than
those shown for the inverse calibration [and
somewhat less than those shown forfthe wery
inverse calibration may be obtainedjif par-
ticular problems require them.

The time of operation at 20"times €Tap value
current is adjusted by means of, the two ad-
Jjustable magnetic plugs. Adjust the plug po-
sition such that the rel@y will operate in the
time as defined by4the ‘cdrrent vs time curves
of Fig. 6 or Fig.47 forlinverse or very in-
verse calibratign dépending upon the charac-
teristic desiredljffor gwhich the 2 times tap
value adJjustment ofifime was made. For ex-
ample, 1f the inverse calibration 1is desired,
the relay may be galibrated for 2.18 seconds
from the ‘#l1 time dial position at 20 times
minimum{ W6rip current by screwing the right
hand plugiall the way 1in and adjusting the
left hand plug for 2.18 seconds. If the very
inverse \calibration 1is desired, screw the left
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Fig. 8 <¥ExternalConnections of the Type COV Relay.

hand pdughall “the way in and adjust the right
hand €plug for 1.28 seconds from the #11 time
diglfposition at 20 times minimum trip cur-
rent.

Curve shapes that are different from the in-
verse or very inverse may be obtalned by the
adjustable magnetic plugs. An example of this
adjustment has been referred to under "Charac-
teristics", and wherein one range of possi-
bilities is shown by Fig. 4.

Voltage Element

In order to remove the plunger and shaft
assembly, 1t 1s necessary to loosen the set
screw in the lower guilde bearing and slip the
bearing out of the tube. The spool-shaped
bushing assembled on the upper end of the
plunger shaft has a portion of its center sec-
tion machined off so that the shaft 1s exposed
at this point and can be prevented from turn-
ing by gripping shaft and bushing with a pair
of long-nose pliers. The set screw and nut at
the wupper end of the shaft can then be re-
moved, after which the shaft and plunger will
drop out of the core assembly. The shaft and
plunger assembly should be handled carefully
to avoid bending the shaft or damaging the
bearing surfaces. The shaft should never be

s
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gripped on 1ts wupper bearing surface, below
the spool shaped bushing, when loosening the
nut and set screw, as this would almost cer-
tainly 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 cleganed by
wiping them carefully with a clean, lintless
cloth. This may be moistened with benzene or
some other cleaning solvent if necessary. Use
no lubricant on the plunger shaft or bearings
when reassembling the relay, since this will
eventually become gummy and prevent proper
operation.

The stationary contacts should be located so
that they Just touch the moving contacts when
the latter are 1/32" above the de-energized
position.

The lever of the shunt-locking device should
be approximately parallel with the mount
block. A variable number of thin sp
washers are assembled on the left h
the locking pin 1in order to obta

e

ad-

Justment when the relay 1is ass e the
factory. If the locking device 1 antled
later, these washers should be fpr ved and

replaced.

Contactor Switch 1 4

Adjust the stationa che switch for
a clearance between % tionary core and
the moving core off 1/ when the switch 1s
picked up. This done by turning the

relay up-side- by disconnecting the
switch and u g/ 1t up-side-down. Then

&

screw up the core screw until the mov @ e

starts rotating. Now, back off the e ew
until the moving core stops rotating.) This
indicates the points where the play e as-

sembly is taken up, and where the moving core
Just separates from the stationary‘pore SCrew.
Back off the core screw ap ximately one turn
and lock in place. hi nts the moving
core from striking s ing to the sta-
tionary core becaus idual magnetism.
Adjust the contac ance for 3/32" by
means of the two a uts on either side of

the Micarta di switch should pick-up

at 2 amperes . st for sticking after 30
amperes d. ha been passed through the
coil.

cator

the 1ndicator to operate at 0.2 am-
. gradually applied. Test for stick-
ter 5 amperes d.c. is passed.

RENEWAL PARTS

Repalr 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 name-

plate data.
CONTACT CIRCUIT CONSTANTS

Universal Trip Circuit
Reslistance of 0.2 ampere Target..... 2.8 ohms
Resistance of 2.0 ampere

Contact Switch...vivvveveeeeeneeas 0.25 ohms
Resistance of Target and Switch

in Parallel........... ce it e et 0.23 ohms

11
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ENERGY REQUIREMENTS

The burdens of the various circuilts of the 60 cycle relay are as follows:

Continuous One Second Power At Tap At 3 Times At 10 Times
Ampere Rating Rating Factor Value Tap Value Tap Value
Range 'Tap (Amperes) (Amperes) Angleg Current Current Current
76?5 2 56 72 2.38 21 132
(0.6 2.2 56 71 2.38 21 134
(0.8 2.5 56 69 2.40 21.1 142
0.5/2.5-(1.0 2.8 56 67 2.42 21.2 150
(1.5 3.4 56 62 2.51 22 1
(2.0 4.0 56 57 2.65 23.5 0
(2.5 4.y 56 53 2.74 24.8 %
(2 8 230 70 2.38 21
(2.5 8.8 230 66 2.40 21. 4o
(3 9.7 230 6L 2.42 21.5 149
2/6-(3.5 10.4 230 62 2.48 157
(4 11.2 230 60 2.53 164
(5 12.5 230 58 2.64 & 180
(6 13.7 230 56 2.75 \25 198
(4 16 460 68 2.38 1.3 146
(5 18.8 460 63 21.8 158
(6 19.3 460 60 22.6 172
(7 20.8 460 57 23.6 190
(8 22.5 460 54 7 24.8 207
(10 25 460 .00 27.8 248
(12 28 460 46 31.4 292

Thermal capacities for shq‘t
basis of time being inverse

@ Degrees current lags volt

Volt Amperes AN

/\ Voltages taken with Re

Frequency
Cy%les

Values of tt

Range
Adj%

60

positions.

Drop-out ratio varies somewhat with drop-out adjustment but will be approximately con-

X

tional to the square of the current.

e a ap value current.

\ 365
4o0
340

At 20 Timﬁﬁ
p Value
ent

0

530
675
800

360
395
430
470
500
580
660

420
480
550
620
700
850
1020

ther than one second may be calculated on the

e Voltmeter.
ARACTERISTICS OF SV ELEMENT
Max. Volts Watts at V.A. at Drop-out
Continuous llg V. AC 115 v. Ratio
125 v. for DC
160 3. 7.3 90-98%

stant for any given drop-out setting.

tion a

m

X

m

nd ,volt-amperes in the table are average for various plunger and shunt

Limits in tables include variables such as fric-

other individual relay variations.

ontinuous volts given for the SV drop-out element 1s for the relay set for

rop-out. With the relay set for maximum drop-out the continuous voltage can be

ased 10 to 20%.

OOD

J
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3«51 DIA.DRILL

3 oia.oril
(2-HOLES)

FOR THICK
PANELS

USE SCREWS
FOR THIN PANELS

OPENINGS FOR
THIN PANEL
MOUNTING,

190-32 TERM.SCREW & STUPS
20 MOUNTING SEREW
& STUOS

USE STuDS
FOK THICK PANELS

39-C-942

Supplied. For Reference Only.

Fig. 9—Outline and Drilling Plan for the Standard Case. See the Internal Schematic for the Terminals

PANEL LOCATION

1D0-32 TERM. SCREW
WSE 130-32 STUD FOR
THIEK PANEL MTGC

PANEL LOCATION FOR

SEMI-FLUSH TYPE MTG, ,
2ic WITH SCREW

23 WITH STUD

|
FOR PROJECTIO! [ 5. CUT OUT FOR SEMI
T VECTION - 22 57 FLUSH MOUNTING
YPE MTG. . 1 oanolEORLL T L B //
\‘ hE s PER INTERNAL SCHE - e y
I [ 2e > MATIC FOR PROJEC- < 2
! ! TION MTG.ON THICK
o) (ES i I PANELS \ .
—— ; £ A Feur out ror
< :
CE— ‘ ! PROJECTION
‘ ‘ MTG.ON THIN
‘ ‘ -PANELS.
|
: ‘ 55
| | b
[ P 452
1 | N ! 75/ &
' | oal —
i ‘ A A ~ 4 7'7’; x
! . ! ‘ : ] ‘& T
| I i v
b ; ‘ ‘ i | f°| 1 ‘
168 \ | : ’ | ek
‘ | 1 8% o I ‘ | - ‘
; 733 | ¢ L I .
‘ B Gl w{ | 4‘ X Je
i | " o
‘ 3
| ea ‘ L (. L s e
| Os- o G a
\ [ L
I J | ] ¥ AN ~A T
) Y @ . S A —
U, : - N ¢ X .
| :90-32MTG.SC. i ] swoss:o&?s.v. ,ER
J— ~ 1% — 5% TYPE M 1A DIA.HOLES FOR
b ce g lm:Ul ki T HOLE (& REQ) SEM\ FLUSH TYPE
M
R el - -, MTG. (4 HOLES)
/ 218 MTG.STUD (2 REQ)

16-B-2477

Fig. 10 —Outline and Drilling Plan for the M-10 Semi-flush or Projection. Type FT Case. See the Internal Schematic for
the Terminals Supplied. For Reference Only.
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INSTALLATION

1L.L. 41-281

OPERATION ¢ MAINTENANCE

INSTRUCTI OANS

TYPE COV
VOLTAGE CONTROLLED OVERCURRENT RELAY

CAUTION Before putting protective
into service,

relays
remove all blocking which may
have been 1lnserted for the purpose of secur-
ing the parts during shipment, make sure that

all moving parts operate freely, 1nspect the

contacts to see that they are clean and close

properly, and operate the relay to check the

settings and electrical connections.

APPLICATION

The type COV relay 1s applicable where 1t 1§
deslred that an
operate on

overcurrent element be setgtie
full load
the voltage falls below a predetermiped ‘walue.

less than current Wwhen

Furthermore, not ta operate for any magnitude

of current when the voltage 1s abeve ‘the pre-

determined value. A typlcal applleation 1s

overcurrent back-up protection fior generators.

CONSTRUCTION

The relay conslists ofl an‘govercurrent ele-

ment, a voltage element,an operation 1ndi-

cator, and a contactor ‘switch.

Overcurrent Element

This element "8 an’' 1nductlion-disc type ele-
ment opefatinglon overcurrent. The induction
disc 18 a 4thin four-inch dlameter

disc mounted 4on a vertlical shaft.

aluminum
The shaft
1s supported on the 1lower end by a steel ball
bearing riding between concave, sapphlre jewel
surfaceg), and on the upper end by a stalnless

steel pin.

The moving contact 1s a small silver hemi-

sphere fastened on the end of an arm. The
other end of this arm 1s clamped to an insu-
of the disc shaft

geared type relays, or to an auxlliary shaft

lated section in the non-

the disc [ shaft 1in
The electrical connection 1s made
contact thru the
One end of the spring 1s
and the other to a
spring adjuster disc which 1n turn

geared to the geared type
relays.
from the moving arm and
spiral sp#inge
fastened te  the arm,
slotted
fastens o the element frame.

The, stationary contact assembly consists of
a sIlyver contact attached to the free end of a
lea$ spring. This spring 1s fastened to a
MIlcarta block and mounted on the

frame.

element
A small set screw permits the adjust-
double trip 1s
another leaf spring 1s mounted on
the Micarta block and a double
mounted on the rigid arm.

ment of contact follow. When
required,
contact 1s
Then the stationary
contact set screws permit adjustment so that
both circults will be made simultaneously.

The moving disc 1s rotated by an electro-

magnet 1n the rear and damped by a permanent

magnet in the front.

Voltage Element

The type SV element operates on the solenoid
principle. A U-shaped 1ron frame, mounted on
the moulded base, supports the coll and serves
as the external magnetlc path for the coil.
The coll surrounds a core and flux shunt. The
upper end of the core 1s threaded and projects
to which
A tube threaded on

its lower end 1s

through the upper side of the frame,
it 1s fastened by a nut.
the outside at assembled 1n
and the threaded end extends beldw
the core. The lower bearing for the plunger
shaft 1s 1nserted 1n the 1lower end of this
threaded tube, and 1s held 1n place by a set
This bearing
bushing 1n a brass holder. The ©bearing for
shaft 1s a
graphite bushing which is pressed 1n the upper

the core,

SCrew. consists of a graphite

the upper end of the plunger

EFFECTIVE DECEMBER 1953



TYPE COV RELAY
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Fig. 1—Internal Schematic of the Type COV Relay in the

Fig./2—Internal Schematic of the Type COV Relay in the

Standard Case. Type FT Case.
The Trip Akrea May Be Changed As Follows:
2 The 1ine "be" may /Be, noved 1n the direction of arrow "y"
s by changing the,SV(element setting. The line "ab" may
g 150 be moved 1pn the dfrection of arrow "x" by changing the
z CO element tap Setting. Tap value current expressed in
"6 % Full Loady defines llne ab, and SV setting expressed in
; % normal Jveltage defines line bec.
B 100 f—————4——=-— 4o
oc
w b ! AY
a | C
z L
w
o 50 X
< XY A TRIP AREA
-
o |
>
0 ] 1 f f ] ‘
0] 50 a 100 150 200 250
CURRENT IN PERCENT OF FULL LOAD

Fig. 3—Typical Tripping Characteristics of Type COV Relay.
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end of the core. Thils bearing 1s visible when
the plunger 1s 1n the energized position. The
plunger 1tself does not touch the walls of the
tube in which 1t moves.

A flux shunt which surrounds the core 1s
screwed on the tube, and its 1lower end pro-
The position of*
this shunt determines the drop-out setting of
the relay. The 1lower end of the shunt 1is
beveled and knurled, so that 1t can be grasped

jects below the relay frame.

by the fingers and turned to change the set-
ting. A calibrated scale plate 1s mounted ad-
jacent to the shunt. A groove just above the
knurl in the lower end of' the shunt serves as
an 1ndex mark, and the relay drop-out setting
1s 1ndicated by the calibration scale marking

which 1s adjacent to the groove.

The construction of° the plunger, core and
flux shunt causes the plunger to f'loat in 1its
energized position, without belng held against
a. stop, even when energized much above the
pick-up value. Consequently, there 1s negli-
gible noilse and the contacts are f'ree from

chatter.

The core, shunt and plunger consgtruction
also provides the high ratio of drop-out to
pick-up. This ratlo 1s above 90% f'or,  any
drop-out setting.

The shunt 1s held in any desiredyposition by
means of a 1locking mechandsmyin which a
spring, through the medium of“a lever, presses
a pin against the shunt. The pressure 18 re-
moved by pushing the f'rée end of° the lever to
the left.
necessary to remove 4 theé pressure on the lock-
ing pin entiredy. The 1imit of' the 1lever

movement 1s geadily apparent on inspection of’

Only a small),amount of' movement 1s

the assembly, and this should not be exceeded
since the ™lever may be bent. The shunt 1s
made a f'alrly sanug f'it in the frame and on the
coll core tube, but when the pressure on the
locking pin 1s released, it can be readily
By applying
greater) force, 1t will be possible to turn the
shunt, without moving the 1lever fully to the

left,“but the pressure of the locking pin will

turned by the f'ingers alone.

p.revent any creeping of the shunt or undesired
change of setting.

The stationary contacts are assembled on
slotted brackets. These are held in pesition
on the base by filister-head screws which are
threaded 1nto the terminal inserts. The
moving contacts are mounted on a Micarta in-
sulation plate which 1s secured te the
threaded end of the plunger _gshaft by a nut.
The rear portlon of the plate lsg'slotted and a
post screwed to the frameqpassesdthrough this
slot to prevent the plate,from rotating. The
moving contacts are (conneeted to the base
terminals by flexibléjleadss All contacts are
pure silver.

Contactor Switech andhOperation Indicator

The contactorpswitch 1s a small solenold
type d.e. switch, the coll of which 1s
connected In, the trip circuit. A cylindrical
planger, with a silver disc mounted on 1ts
lewer“end moves 1n the core of the solenoid.
As’ “the “plunger travels upward, the disc
bridges three silver statlonary contacts. In
thesingle-trip relay, two of these contacts
seal around the main relay contact.

The operation indicator coll 1s connected in
the trip circult to show a white target when
the trip circult 1s completed.

CHARACTERISTICS

To prevent the relay from operating for
currents above the overcurrent element setting
when the voltage 1s above the setting of the
voltage element, the normally closed SV con-
tacts are connected in the upper pole circuilt
This means that
the overcurrent element cannot operate unless

of the overcurrent element.
the voltage drops to such a value as to close
the SV contacts. This construction results in
a tripping characteristic as shown 1n Fig. 3.
The time VS current curves for the over-

current element with the SV contacts closed
are shown in Fig. 4, 5 and 6.

INSTALLATION

The relays should be mounted or. switchboard
panels or thelr equivalent 1n a location free

3
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current Element of the Low Energy 60 Cycle Relays.
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TYPE COV RELAY

I.L. 41281

from dirt, moilsture,
heat. Mount the
the two mounting

excesslve vibration and
relay vertically by means of
studs for the standard cases
and the type FT projection case or by means of
the four mounting holes on the flange for the

Either of the studs
may be utlilized for
The electrical
made direct to the
means of screws for steel panel mounting or to
furnished with the relay for
or slate panel mounting. The

seml-flush type FT case.
or the mounting screws
grounding the relay. connec-~
tions may be terminals by
terminal studs
ebony-asbestos
terminal studs

may be easlly removed or in-

serted by locking two nuts on the studs and

then turning the proper nut with a wrench.

SETTINGS

Current Setting

The connector

time
turns on the
placing this

screw on the terminal plate

above the connections to
coll. By

various holes, the

scale makes

variious operating
screw 1n the
relay will just close contacts at the corre-
sponding current, 4-5-6-8-10-12 or 15 amperes,
or as marked on the terminal plate.

The tripping value of the relay“Qen any tap
may be altered by changing the 1nltial“tension
of the This

complished by turning the spring (@adjuster by

spiral spring. can pbe ac-
means of a screw driver 1nserted 1u, one of the
notches of the plate to whleh the outside con-
volution of the An ad-

justment of tripping QAecurrent approximately 15

spring 18 Tfastened.

per cent above or below “Jany. tap value, can be

secured. By choosing the proper tap, a con-

tinous adjustment ofy tripping current from

3.4 amperes to Uf.5 amperes may be secured.

CAUTION

Be sure that the connector screw 1s turned
up tight so as to make a good contact, for the
operatingfcurrent passes through it. Since
the)overload element 1s connected directly 1n
latter

changing the

the, current transformer circuilt, the
should be short-clrculted before
connector screw. This can be done convenlently

by inserting the extra connector screw, 1n the

new tap and removing the o0l1ld screw from Its

original setting.

Time Lever Setting

The index or time lever limits the motion of
the disc and thus
tion. The latter decreaSesgwith
settings as shown in the

varles the time of opera-
lower lever

typical time curves.

Voltage Setting

The position of the magnetic shunt of the SV
element determlnes the“voltage
the SV contactShwill close.
the shunt 19§
can be

value at which
The lower end of
beveled and knurled, so that 1t
graspedjby the and turned to
change the /setting. A calilbrated scale plate

fingers

1s mountediadjacent to the shunt.
above ‘theQknurl in

A groove 1s
the lower end of the shunt
serveés,as an lndex mark, and the relay drop-
out“getting 1s 1ndicated by the calibration
scale, marking which 1s adjacent to the groove.

ADJUSTMENTS AND MAINTENANCE

All relays should ©be 1nspected perilodically
and the time of operation should be checked at
least once every six months. For thils purpose,
a cycle counter should be employed because of

1ts convenlence and accuracy. Phantom 1loads
should not be used in
of the resulting dilstorted

current wave from which produces

testing 1nduction-type
relays because
an error 1n

timing.

All contacts should be periodically cleaned
with a fine file. S#1022110 file 1s
mended for thils purpose.

recom-
The use of abrasive
materlal for cleanlng contacts is not

of the of embedding

small particles 1n the face of the soft silver
and thus 1impalring the contact.

recom-

mended, because danger

The proper adjustments to 1nsure correct

operation of thls relay have been made at the
factory and should not be disturbed after re-
If the

have been changed or the relay taken apart for

celpt by the customer. adjustments

repalrs, the following 1nstructions should be
followed 1n reassembling and setting 1it.



TYPE COV RELAY

Overcéurrent Element

Shift the positlion of the contact stop on
the time lever and adjust the contacts so that
they barely touch when the time lever 1s set
Adjust the tension of the spiral
dpring so that the relay will close 1its con-
tacts at 1ts rated current, as shown by the
position of the screw on the terminal block.
Shift the position of the damping magnets so
that the time characteristics of the relay,
are as shown on the typlcal time curve.

on zero.

Voltage Element

In order to remove the plunger and shaft
assembly, 1t 1s necessary to loosen the set
screw in the lower gulde bearing and slip the
bearing out of the tube. The spool-shaped
bushing assembled on the upper end of the
plunger shaft has a portion of 1ts center sec-
tion machined off so that the shaft 1s exposed
at this point and can be prevented from turn-
ing by gripping shaft and bushing with a pailr
of long-nose pllers. The set screw and nut at
the upper end of the shaft can then be re-
moved, after which the shaft and plunger will
drop out of the core assembly. The shaft 4and
plunger assembly should be handled carefully
to avold bending the shaft or damaging/ the
The shaft should never/be
gripped on 1ts upper bearing surfacey, below
the spool shaped bushing, when 1loosenlng /the
nut and set screw, as this would galmost cer-
talnly damage the bearing surface. The shaft
bearing surfaces should not <be, cleaned or
polished with any abrasiveg materlal, as the
abrasive particles might become | imbedded 1n
the shaft and cause dififfeulty 1later. The
plunger shaft and bearings may be cleaned by
wiping them carefudly with“¥a clean, 1lintless

bearing surfaces.

cloth. This may be gnoistened with benzene or
some other cleaningisolvent 1f necessary. Use
no lubricant on the“pliinger shaft or bearings
when reassembling the relay, since this will
eventually become gummy and prevent proper
operationd

The statfenary contacts should be located so
that ¢heyyjust touch the moving contacts when
the, latter are 1/32" above the de-energized
position.

6

The lever of the shunt-locklng device should
be approximately parallel with the mounting
block. A varlable number of thin spacer
washers are assembled on the left hand end “of
the locking pin in order to obtain this ad-
justment when the relay 1s assembled atythe
factory. If the locking device 1s,dismantled
later, these washers should Jbe (preserved and
replaced.

Contactor Switch

Adjust the stationary core,of the switch for
a clearance between the statlonary core and
the moving core off 1/64" when the switch 1s
picked up. This can, be done by turning the
relay up-side-downy or by disconnecting the
switch andy turndng 1t up-side-down. Then
screw up the “€éore“screw until the moving core
starts gotating. “'Now, back off the core screw
until, thefmoving core stops rotating. This in-
dicates), the) points where the play 1n the
assembly I8’ taken up, and where the moving
core just separates from the statlonary core
screws. Back off the core screw approximately
oné turn and lock in place. Thils prevents the
moving core from striking and sticking to the
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Fig. 7—External Connections of the type COV Relay.
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1.1, ,41-281

stationary core because of residual magnetism.
Adjust the 3/32" by
means of the two small nuts on either side of
the Micarta disc. The switch
at 2 amperes d.c. Test for

contact clearance for

should pick-up
sticking after
30 amperes d.c. have
coll.

been passed through the

Operatlon Indlcator

Adjust the 1ndicator
pere d.c. gradually appliled.

to operate at 0.2 am-
Test for stick-

ing after 5 amperes d.c. 1s passed.

RENEWAL PARTS

Repalr work can be done most
at the

satlsfactorilly

factory. However, Interchangeable

parts can be furnished to the

repair

cusgt omens who
When
always glve the Eompl®te name-

are equipped for doing W0 rl.
ordering parts,

plate data.

CONTACT CIRCUIT CONSTANTS

Universal Trip Clrcuit

Resistance of 0.2 ampere,Target... 2.8 ohms
Reslstance of 2.0/ ampere

Contact Switch .oeedecceccoceansso 0.25 ohms
Resistance of Target and Switch

In Parallel “Bedcsccoossrsnsscsos 0.23 ohms

ENERGY REQUIREMENTS

Theyburdens and thermal capacltlies of the

varlpus“circults of the relay are as follows:

74 .
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Fig. 8—Outline and Drilling Plan for the Standard Case. See the Internal Schematic for the Terminals Supplied. For Refer-

ence Only.



TYPE COV RELAY

DEFINITE MINIMUM TIME OVERCURRENT ELEMENT AT 60 CYCLES

L 4

Con- One *
Ampere V.A. at 5 V.A. at Power tinuous Second
Tap Rating Rating
Range Tap Amperes Current Factor (Amperes) (Amperes
~ 2 108 17 60° lag 4 140
2.5 68 17 60° lag 5 140
3 47 17 60° 1lag 5 140
< 35 35 17 60° lag 6 0
2/6 4 26 17 60° 1lag 7 a@
5 17 17 60° lag 8 40
_ 6 12 17 60° lag 10 @\ 0
"y 26 17 60° lag 8 250
5 17 17 60° 1lag 8 250
4/15 - 6 12 17 60° lag 9 250
8 6.5 17 60° 1lag 250
10 4.5 17 60° lag 250
12 3 17 60° lag 250
15 2 17 60° lag 250
INVERSE TIME OVERCURRENT ELEMENT YCLES
K Con- One *
Ampere V.A. at 5 V.A. at wer tinuous Second
ap Rating Rating
Range Tap Amperes Current actor (Amperes) (Ampere€s)
~0.5 200 2 ag 2 70
0.6 140 lag 2 70
0.8 78 66° lag 2 70
0.5/2.5 1.0 50 \ 66° lag 3 70
1.5 22 2 66° lag 3 70
2.0 12.5 66° lag 4 70
_2.5 8 66° lag 5 70
-2 12.4 & O 2 66.4° 1ag 8 250
2.5 8 \ 2 66.4° 1lag 8 250
3 5.6 K 2 66.4° lag 8 250
2/6 d 35 4\ 2 66.4° lag 8 250
4 s 2 66.4° lag 9 250
5 @ 2 66.4° lag 9 250
. 6 o 2 66.4° lag 10 250
) @.1 2 66.4° lag 16 250
\ 2 2 66.4° lag 16 250
1.4 2 66.4° lag 16 250
4/15 < 0.8 2 66.4° lag 17 250
10 0.5 2 66.4° lag 18 250
12 0.3 2 66.4° lag 19 250
ll’ 0.2 2 66.4° lag 20 250
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TYPE COV RELAY 1.281

VERY INVERSE TIME OVERCURRENT ELEMENT AT 60 CYCLES

Ampere V.A. at 5 V.A. at Power t9m5us sooona
ap Rating g
Range Tap Amperes Current Factor (Amperes) rés)
(" 0.5 125 1.25 66.4° lag 2 10Q
0.6 87 1.25 66.4° lag 2 & 100
0.8 49 1.25 66.4° lag 100
0.5/2.5 4 1.0 31 1.25 66.4° lag 100
1.5 14 1.25 66.4° lag 100
2.0 8 1.25 66.4° lag 100
2.5 5 1.25 66.4° lag 100
2 8 1.25 66.4° 1a 8 250
2.5 5 1.25 66.4 8 250
3 3.5 1.25 66 a 8 250
2/6 3 3.5 2.5 1.25 Q 8 250
4 1.9 1.25 818 9 250
5 1.25 1.25 ° lag 9 250
\_ 6 0.9 1. 4° 1ag 10 250
a 1.9 .25 6.4° lag 16 250
5 1.25 66.4° lag 16 250
6 0.9 . 66.4° lag 16 250
4/15 3 g 0.5 & 66.4° 1lag 17 250
10 0.3 &25 66.4° lag 18 250
12 0.2 25 66.4° lag 19 250
L 15 0.1 @\.25 66.4° lag 20 250

*Thermal capaclties
time bel

er than one second may be calculated on the basis of
sely proportional to the square of the current.

@BU'RDENS FOR SATURATION DATA

’. ltage taken with Rectox type voltmeter.

of Current 1 3 10 20

Multiples of Ta al
Definite Tim\ .A. Burden 17 100 490 1300

Inverse Ti V.A. Burden 2.0 20 136 351

Very In V.A. Burden 1.25 10.75 97 254
@ CHARACTERISTICS OF SV ELEMENT

F, u\ Range of Max. Volts Watts at V.A. at -
gy Ad T EEment 115V, KC Drop-out
s foits Cont 1nuous 125 °%. 'for DC 115 V. v Ratio
60 70-160 160 3.4 7.3 90-98%

Values of watts and volt-amperes 1n the table are average for various plunger and shunt positions.

Drop-out ratio varies somewhat with drop-out adjustment but will be approximately constant for any
glven drop-out setting. Limits 1n tables 1nclude variables such as friction and other individual
relay variations.

Maximum continuous volts given for the SV drop-out element is for the relay set for minimum drop-
out. With the relay set for maximum drop-out the continuous voltage can be increased 10 to 20%.
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Fig. 9—Outline and Drilling Plan for the Semi-flush or Projection Type &e the Internal Schematic for the Terminals

Supplied. For Reference Only.
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