INSTALLATION o

INSTRUCTIONS

I L. 41-281.1

OPERATION ¢ MAINTENANCE

TYPE COV
VOLTAGE CONTROI.I"EVI?“?VERCURRENT RELAY
ADJUSTABLE INVERSE OVERCURRENT ELEMENT

CAUTION Before putting protective relays into
all Dblocking whilch may have
been inserited for the purpose of securing the

service, remove
parts during shlpment, make sure fthat 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 fype COV relay 1s applicable where it is
desired that an
operate on

overcurrent element be sget to
than
the voltage falls below a predetermined value,
and 1t is
nltude of current when
the
catlon is

less full load current when

desired not to operate for any mag-
the
predetermined wvalue.

voltage is above

A  typleal appli-
overcurrent back-up protection for
generators.

CONSTRUCTION

The
ment,

relay consists of an overcurrent ele-

a veltage element, an coperation indi-

cator, and a contsctor switch.

Overcurrent Element

This is an Induction-disc type element oper-
The inductlon disc iz a
splral shaped aluminum type
tical shaft. The shaft iz supported on the
lower end by a pin and end stone

ating on overcurrent.

moeunted on a ver-

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 tThe end of an arm. The
other end of this arm iz clamped to an insu-

shaft. The electri-
cal connection is made from the moving contact

lated section of the disc

NEW INFORMATION

through the arm and gplral spring. One end of
the spring Is fastened to the arm, and the
other to a slotted spring adjuster disc which
in turn fastens tc the element frame.

The staticnary contact assembly consists of
a silver contact attached to the free end of a
lLeaf spring. This spring is fastened to a mi-
carta blcck and mounted cn the element frame.
A  small
contact follow.

set screw permits the adjustment of

Voltage Element

The type 3V element operates on the solencid
prineciple. & U~shazped iron frame, mounted on
the moulded hase, supports the coll and serves
as the path for the cecil.
The coil surrcunds a core and flux shunt. The
upper end of the core l1ls threaded and projects
through the upper side of the frame, to which
& tube threaded on

end

external magnetlc

i1t 1s fastened by a nut.
the outside at 1ts lower
the core, and the threaded end extends below
the core. The lower bearing for the
shaft is inserted in the
threaded tube,
This
bushing In a brass

iz assembled in

plunger
end of this
held in place by a set

lower
and is
BCrEew. bearing cconslsts of a graphite
holder. The
the upper end of the plunger shaft is a graph-

ite bushing which ig

bearing for

pressed in the upper end
of the cecre. This bearing is visible when the
energlzed positlon. The

plunger itself dees not touch the wslls of the

plunger is in the

tube in which i1t moves.

A flux
screwed on the

shunt whilch
tube,

Jjects below the relay frame.
this shunt determines the

the relay.

surrounds the core is
and its lower end pro-
The position of
drop-out setting of
The lower end of the shunt is bev-

eled and knurled, so that it can be grasped by

EFFECTIVE JULY 19256



TYPE COV RELAY

S

THD1EATOR v _ |

CONTALTOR, J———
SWITCH

FOR TRIP CURRENT .~ &Y )
LESS THAN 225 AMFS
© BISCONHECT & DEAD ——_LAG COIL .
END THIS LEAD LW, LE F.Y,
/ 5
SNV YL

TAP VALYE
ADJUSTER @

ReHe LEG F.%. 0 @
C—

REAR VIEW

31-D-4954

TEST aWITCH
QPERATION
1A L~

Py o 0
CONTACTOR s
suiteh  ———|

FOR TRIF GURRENT -—|

LESS THMA 2,26 MAPS.
UISCORNEST & DEAD
EHD THIS LEAD L
/ LG coiL
TAF ¥ALUE
ADJUSTER

L.H. LEQ Fu¥a

Rii. LEG .Y, @t PN )

- L
ST e

CURRENT TEST JAGK
TO BASE TERMS.

1
CHASSIS OPERATED
FRONT ¥1EW SHORTING SWITCH

31-D-4gol
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Fig. 2— Internal Schematic of the Type COV Relay in the

Standard Case. Type FT Case.
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Fig. 3—Typical Tripping Characteristics of Type COV Relay.
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. L 41-281.1

the fingers and turnesd to change the setiing.
A calibrated scale plate 13 mounted adjacent
to the shunt. A groove Just above the knurl
in the lower end of the shunt serves as an in-
dex mark, and the vrelay drop-out settling 1s
indicated by the callbration secale marking
which is adjacent to the groove.

The econstruction of the plunger, core and
flux shunt causes thelplunger to fleoat in its
energized position, without being held agalnst
a stop, even when energized much above the
plck-up value. Consequently, there is negli-
gible ncise and +the contacts are free from
chatter.

The core, shunt and plunger construction
also provides a high ratlc of drop-out to pick
up. This ratioc 1s above 90% for any drop-out
setting.

The shunt is held in any desirsd position by
méans of a locking mechanism in which a spring
thrdugh the medium of a lever, presses a pin
against the shunt. The pressure is removed by
pushing the free end of the lever to the left.
Only a small amount of movement Is necessary
to remove the pressure on the locking .pin en-
tirely. The 1imit of the lever movement is
readily apparent on 1nspecticn of the as-
gembly, and this should not be exceeded since
the lever may be bent. The shunt is made a
fairly spug f1t in the frame and on the coll
core bube, but when the pressure on the lock-
ing pin is released, 1t can be readily turned
by the fingers alone. By applying greater
force, it will be possible to turn the shunt
without moving the lever fully to the left,
but the pressure of the locking pin will pre-

- yent any creeping cof the shunt or undesired:

change of setting.

The staticnary contacta are assembled on
slotted brackets. These are held in posgltion
cn the base by filister-head screws which are
threaded into the terminal inserts. The mov-
ing contacts are mounted on a Mlcarta insula-
tion plate which is secured . to the threaded
end of the plunger shalt by a nut. The rear
portion of the gplate is slotted .and a post
which is screwed to the frame passés through
thisg slot to prevent the plate from rotating.

The moving contacts are connected te the base -’

terminals by flexlble leads. All contacts are
pure sllver.

Contactor Swltch and Operation Indicator

The conbactor swltch 1s a small solenocld
type d-¢ switeh, the coll of which 1s cornect-
ed 1n the trip clreuit. A cylindrical plunger
with a silver disc mounted on its lower end
moves 1n the core of the solenoid. As the
plunger travels upward, the dlsc bridges three
silver stationary contacts. In the single-
trip relay, two of these contacts seal around
the main relay contact.

The operaticn indicator coll is connected in
the trip ecircult to show a white target when
the trip circult is completed.

CHARACTERISTICS

To prevent the relay from operating for cur-
rents above the overcurrent element setting
when the voltage is abeve the setting of the
voltage element, the normally ciosed 8V con-
tacts are connected in the lag coll circuit of
the overcurrent element. This means that the

‘overcurrent element cannot operate unless the

voltage drops to such & value as to close the
3V contacts. This construction results in a
tripping characteristic as shown in Fig. 3.
§
The time vs current curves for the overcur-
rent element with the SV contacts closed are
shown 1in Figs. 6 and 7. -

€0 Overcurrent Element

The type CO adjustable inverse time circult
clesing element is avallable in the following
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 statlonary contaects at tap value
current.

The time vs current characteristies for the
style calibration of Inverse of very Iinverse
are shown In Fig. 6 and PFig. 7 respectively.
The term "style calibration" 1s used as there
is no difference between the Inverse and very
inverse relays except iIn their callbration.
Relays carrylng a style number which indicates
the inverse calibration may be changed to the
very inverse calibration or viee versaz through
two simple adjustments. This 1s outlined in
detall 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
gurve shapes is shown by Fig. 4 wherein all
curves are passed through 27 ssconds at 2
times minimum trip current. The curves may be
passed through a common pecint other than 27

-geconds by adjustment of the damping magnet

keeper BCrew. The range of adjustabllity in-
dicated at 20 times minimum trip current is

‘obtained by means of the magnetic plugs. The

upper limit curve is obtained with the right
hand plug "all in" and the left hand plug "all
out" (approximately 20 turns of the screw).
The lower limit 1s cbtained with the left hand
plug "all in" and the right hand plug "all
cut". Various adjustments of the plugs par-
tially withdrawn from the magnetic cilrcult may
be used as desired to obtain a curve within

_the band shown, including the standard or
"nattern curve to which the relay is call-

brated at the factory. Thus, one or the other
of the plugs will he partially withdrawn In
the factory calibration to one or the other of
the inverse or very inverse standard curves.
8imilarly, the factory set peosition of the
damping magnet Lkeeper screw will depend upon
the "style calibration”.

The burdens. and thermgl ratings are listed
under Energy Requlrements.

INSTALLATION

The relays should be mounted on switchboard

panels or their equlvalent In a locatlon free

- from dirt, moisture, excessive vibration and

heat. Mount the relay vertically by means of
the twe mounting studs for the standard cases
and the type FT proJection case or by means of
the four mounting holes on the flange for the
semi-flush type PT case. Either cf the stude
or the mounting screws may be utilized for
grounding the relay. The electrical connec-
tions may be made direct to the terminals by
means of screws for steel panel mounting or to
terminal studs furnished with the relay for
ebony-agbestos or slate panel mounting. The
terminal studs may Dbe easily removed or iIn-
serted by locking two nubs on the studs and
then turning the proper nut with a wrench.

SETTINGS

Settings for the CO Element

There are two settings, namelj the current
value at which the relay clecses 1ts contacts
and the time required to close them.

For sectiocnalizing transmission systems the
current and time setting must be determined by
ealeulation, with due consideration keling
given to the time required for circuit break-
ers to open so that the proper selective ac-
tion can be obtained throughout the system.

Current Setting

The connector screw on the terminal plate
gbove the time dial makes connections to varl-
ocus turns on the cperating coll. By placing
this screw in the wvarious 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 cn the terminal plate.

Time Dial Setting

The time dial 1imits the moticn of the dise
and thus varies the +time of operation. The
latter decreases with lower time dizl settings
as shown in the typlcal 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.
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Since the overload current coll 1s connected
directly in the current transformer circuit
the latter should be short-cireulited before
changing the connector screw. This can be
done conveniently by 1nserting the extra con-
nector screw, In the new tap and removing the
0ld screw from its original setting.

Veltage Setting

The position of the magnetlic shunt of the 5V
element determines the volfage value at which
the 8V contacts will close. The lower end of
the shunt 1is beveled and knurled, sco that it
can he grasped by the fingers and turned to
change the setting. A 'callbrated scale plate
ig mounted adjeacent to the shunt. A groove is
above the knurl In the lower end of the shunt
serves as an index mark, and the relay drop-
out setting is 1ndicated by the calibration
scale marking which 1s adjacent to the groove.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to Insure correct
operation of this relay have been made at the
factory and should nct require readjustment
after recelpt by the customer. If the adjust-
ments have been changed, the relay ftaken apart
for repairs, or if it is desired to change the
operating characteristie, such as from Inverse
to very inverse, the instructions helow should
be followed.

All contacts should be cleaned pericdically.

A contact burnisher S5#182A836H01 is recommended’

for this purpose. The use of abrasive material
for eleaning contacts is not recommended, he-
cause of the danger of'embedding small parti-
cleg in the face of the soft sllver and thus
impairing the contact.

CO Element

For relays that are used with c¢ircult breask-
ers that are not instantaneously reclosed, ad-
just the stationary contaet’ by means of its
adjusting screw such that the contact spring
is just free of the front &pring stop. By
means of the time dial, move the moving con-
tacts until they deflect the staztionary con-

tacts approximately 1/64 inch. Set the index
pointer such that it points to the "0" mark on
the time alal. AdJust the statlonary contact
by means of itas adjusting screw until the mov-
ing and stationary contacts just touch. This
adjustment 1s to set "0" on the time dial and
provide follow for' the contacta.

For relaye that are used with clrcuit break-
ers that are instantanecusly reclcsed, adjust
the stationary contact for quiek opening.
This 1s done by screwing In the contact ad-
Justing screw until the statlonary contact
rests solidly against the contact back stop.
By means cof the time dlal, move the moving
contacts until they just touch the stationary
contact. Set the index pointer such that it
points to the "O" mark on the time dial.

The adjustment of the spring tension and the

tap value adjuster are mest conveniently made

with the damping magnet removed. The reason
Tfor this is that both adjustments reguire the
balance of two torques which can best be rec-
ognized with no damping magnet to retard the
moticn of the disc. ‘

With the time disl still set on "0", wind up
the gpiral spring by means of the spring ad-
juster until approximately 643/4 convelutions
show. This 1s an initial rough adjustment.
From this preliminary setting, and using min-
imum tap setting, adjust the spring tension so
that the electrilcal torgue balances_the apring
torque at a Tixed value of current at #10—1/2
and #l/? time dial settings. The best way to
do this is 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 balance the gpring

torgue at the #10-1/2 position than at the

#1/2 posltion, it 1s an in@ication that the
apring mneeds tc be wound uﬁ more, and vice-
versa. All spring convolutlions must be free.
This setting of the spring wlll nct necessari-
By winding up
or unwinding the spring as required, the cur-
rent required to move the disc at the extreme

ly be at tap wvalue of current.

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 torgque as above to match at a
substantially constant value of current, then
adjust this constant current value up bdr down
as required to mateh the tap wvalue current by
means of the tap value adJuster loecated on the
right hand ieg, front view, of the electro-
magnet . Moving the glider toward the top de-
ereagses mnminlmum trip current and moving thes
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
ébove réplace the permanent magnet and adjust
1t to calibrate the relay at 2 times tap value
current. This adjustment 1s made by means of
the damping magnet keeper screw. AdJjust the
keeper screw posibtion 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, 1f
the inverse calibration 1s desired, the damp-
ing magnet may be adjusted for 27 seconds from
the #11 time dial setting. If the very inverse
galibration 1s desired, the adjustment may be
made for 18.3 seconds from the #11 time dial
setting. Time values somewhat greater than
thogse shown for the inverse calibration and
somewhat less than those shown feor the very
inverse calibration may he obtained if par-
ticular problems require {them.

The time of operation at 20 times tap value
current 1s adjusted hy means of the two ad-
justable magnetic plugs. Adjust the plug po-
sition such that the relay will operate in the
time as defined by the current vs time curves
of Pig. 6 or Fig. 7 for inverse or very in-
verse calibration depending upon the charac-
teristic desiréd for which <the 2 times tap
value adJustment of time was made. For ex-
ample, if the inverse calibration is desired,
the relay may be calibrated for 2.18 seconds
from the #11 time dial position at 20 times
minimum trip current by screwing the right
hand plug all the way In sand adjusting the
left hand plug for 2.18 seconds. If the very
inverse calibration 1s desired, screw the left
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Fig. 8 —External Connections of the Type COV Relay.

hand plug all the way in and adjust the right
hand plug for 1.28 seconds from ths #11 time
dial position at 20 times minimum trip cur-
rent.

Curve shapes that are different from the in-
verse or very inverse may be obtained 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 sharft
asgembly, it is necessarj to loosen the set
gcerew 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 ité center sec-

tlon machined off so that the shaft is exposed
at this point and can be prevented from‘Eurn—
ing by gripping shaft and bushing with a pair
of long-nose pliers. The set screw and nut at
the ‘upper end of the shaft can inen be re-
moved, after which the ghaft and plunger will
drop out of the core assembly. The shaft and
plunger assenmbly should be handled earefully

~to aveid bending the shaft or damaging the

bearing surfaces. The shaft should never he
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gripped on 1ts wupper Dbearing surface, below
the spool shaped bushing, when loosening the
nut and get screw, as thls weould zlmost cer-
tainly damage the bearing surface. The sghaft
bearing surfaces should not be cleaned or
polished with any abrasive materisl, as the
abrasive particles might Dbecome imbedded in
the shaft and cause difficulty later. The
prlunger shaft and bearings may be cleaned by
wiping them carefully with a clean, lintless

cloth. Thls may be moistened wlfth benzene or

some other cleaning solvent 1 necessary. Use
no lubricant on the plunger shaft or bearings
when reassembling the relay, since this will
eventually become gummy and prevent proper
cperation.

The stationary contacts should Le lecated so
that they Just touch the moving contacts when
the latter are .1/32" above the de-energizsd
position.

The lever cf the shunt-locking device should
be approximately parallel with the mounting
block. A vgriable number of thin spacer
washers are assembled on the left hand end of
the locking pin 1n order to cobtaln this ad-
Justment when the rélay 15 assembled at the
factory. If the locking device is dismantled
later, these washers should be preserved and
replaced.

Contactor Switch

AdJust the staticnary core of the switch for

a clegrance between the statilonary core and

the moving core of 1/64" when the switch is
picked up. This can be done by turning the
relay up-side-down or by dlsconnecting the
switeh and turning 1t up-side-down. Then

gcrew up the core screw until the moving core
starta rotating. Now, back off the core screw
until the moving core stops rotating. This
indicates the points where the play in the ag-
sembly is taken up, and where the moving core
Just separates from the statlonary core screw.
Back off the core screw approximately one turn
and lock in place. This prevents the moving
core from striking and stlcking to the sta-
tionary core because of residual magnetism.
Adjust the contact clearance for 3/32" by
meangs of the two small nuts on either side of
the Micarta disc. The switch should pick-up
at 2 amperes d.c. Test for sticking after 30
amperes d.c. have been passed through the
coll.

Operation Indicatoer

AdJust the indicator to operate at 0.2 am-
pere d.e. gradually sapplied. Test for stlck-
ing after 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 repalr work. When
ordering parts, always give the complete name-

plate data.

CONTACT CIRCUIT CONSTANTS

Universal Trip Clrcult

Resistance of 0.2 ampere Target..... 2.8 ohms
Resistance of 2.0 ampere

Contact Switeh......... Ve tennans 0.25 ohms
Resistance of Target and Switch

in Parallel...... P e i en e .23 ohms

11
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The burdens of the varlous clrcuits

ENERGY REQUIREMENTS

Volt Amperes FAY

of the 60 cycle relay are as follows:

Continuous One Second Fower At Tap At 3 Times At 10 Times At 20 Times
Ampere Rating Rating Factor  Value Tap Value Tap Valie Tap Value
Range  Tap (Amperes) {Amperes) Angleg Current Current Current current
(c.5 2 56 T2 .38 21 132 350
(0.5 2.2 56 71 2.38 21 134 365
(0.8 2.5 56 69 2.%0 21.1 142 koo
0.5/2.5-(1.0 2.8 56 &7 2.42 21.2 150 440
(1.5 3.4 56 62 2.51 2p 170 530
(2.0 5.0 56 57 2.65 23.5 200 675
(2.5 4.y 56 53 2,74 24.8 228 800
(2 8 230 70 2.38 21 136 360
(2.5 8.8 230 66 2.0 21.1 142 395
(3 9.7 230 64 2.42 21.5 149 430
2/6-(3-5 10.4 230 52 2.48 22 157 470
(4 11.2 230 60 2.53 22.7 164 500
(5 12.5 230 58 2.64 24 180 580
(6 13.7 230 56 2.75 25.2 (198 660
(4 16 4560 &8 2.38 21.3 146 420
(5 18.8 160 63 2.46 21.8 158 480
{6 19.3 460 60 2.54 22.6 172 550
(7 20.8 k5o 57 2.68 23.6 190 620
(8 22.5 160 54 2.73 24.8 207 700
(10 25 460 43 3.00 27.8 218 850
{12 28 460 4s 3.46 31.4 252 1020

Thermal capacities for shert times other than one second may be

basis of time telng inversely preoportional to the square cf the

ﬁ Degrees current lags voltage at tap value current.
2\ Voltages taken with Rectox Type Voltmeter.

CHARACTERISTICS OF SV ELEMENT

calculated on the

current.

Frequency Range of Max. Volts Watts at V.A. a Drop-out
Cycles Adjustment Continuous 11% V. AC 115 V. Ratio
Volts 125 V. fecr DC
50 70-160 150 3.4 7.3 90-98%

values of watts and volt-amperes in the ftable are average for varicus plunger and shumt

positions.

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

stant for any glven drop-ocut setting.

tion and other individual relay variatioms.

Limits in tables include variables such as fric-

Maximun continuous volts given for the SV drop-out element is for the relay set for

minimum drop-ocut. With the relay set for maximum drop-cut the continuous voltage can be
increased 10 to 20%.
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TYPE COV RELAY
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Fig. 9—Onutline and Drilling Plan for the Standard Case. See the Inte:nal Schematic for the Termmals
Supplied. For Reference Only.
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Fig. 10— Outline and Dﬁlling 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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