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'lNSTAI;LATION e OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPE COV
VOLTAGE CONTROLLED OVERCURRENT RELAY

CAUTION Before putting protective
Into service,

relays
remove all blocking which may
have been inserted for the purpose of secur-
ing the parts during shipment, make sure that
all moving parts operate freely, dinspeect the
contacts to see that they are clean and close
properly, and cperate the wrelay to check the
settings and electrical connections.

APPLICATION

The type COV relay is applicable where 1% 1s
deslred that an overcurrent element be set to
operate on less than full load current when
the voltage falls helow a predetermined valus.
Furthermore, not ta operate for any megnitude
of current when the voltage is above the pre-
determined walue. A typleal application is

overcurrent back-up protectlon for generators.

CONSTRUCTION

The relay congists of an overcurrent ele-
ment, & voltage element, an operatlion indi-
cator, and a contactor switch.

Overcurrent Element

This element 13 an Inductlon-disc type ele-
ment operating on overcurrent. The induction
dlsc iz & thin four-inch dlameter
dise mounted on & vertical shaft. The shaft
is gupported on the lower end by a steel bhall
bearing riding between concave, sapphire jewel
surfaces, and on the upper end by a stainless
steel pin. .

slumlinum

The moving contaet is a small sillver heml-
sphere fastened on the end of an amm. The
other end of this arm 1s clamped +to an insu-
lated sectlon of the dise shaft

geoared type relays, or to an auxiliary ghaft

in the non-

geared to
relays.

the dise shaft in the geared type

The electrical connection 1s made
from the moving contact thrm the
apiral spring. ne end of the
Tfastened tc the arm, and the other to a
glotted spring adjuster disc which in turn
fastens to the element frame.

arm and
spring 1s

The stationary contact assembly comslsts of
a glilver contact attached to the free end of a
leaf spring. Thisz spring la fastened to a
Micarta tlock and mounted on the
frame.

element
A small set screw permits the adjust-
ment of centact follow. When double trip is
required, another 1leaf spring i1s mounted on
the Micarta block and &a double
mounted on the rigid arm.

contact is
Then the statlcnary
contact set serews permit adjustment so that
both eclreuits will be made similtaneously.

The moving dise 1s rotated by an electro-
magnet in the rear and damped by a permanent

magnet In the front.

Voltage Rlement

The type SV element operates on the solenoild
principle. A U—shaped iron frame, mounted on
the moulded base, supborts the coil and serves
as the external magnetiec path for the coll.
The ceoll surrounds a core and flux shunt. The
upper end of the core 1s threaded and projects
through the upper slde of the frame, to which
it 1s fastened@ by a nut. A tube thresded on
the outside at Its lower end is assembled in

the eore, and the threaded end extends below
the core. The lower bearing for the plunger
shaft 1s Iinserted in the lower end of thils

threaded tube, and 1s held in place by a set
This bearing consists of a graphlte
bﬁshing in a brass holder. The bearing for
the upper end of the plunger shaft 1is a
graphite bushing which is pressed in the upper
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The Trip Area May Be Changed As Follows:

The lines "be" may be moved in the direction of arrow "y"
by changing the SV element setiing. The 1ine "ab" may

n,.m

150 be moved 1n the direction of arrow "x" by changing the
CO element tap setting. =~ Tap valus current expressed in
% Full Load defines line ab, and SV setting expressed in

% normal voltage defines line be.

VOLTAGE !N PERCENT OF NORMAL

100 ‘ — ‘
50 //;;;;;)/
TRIP AREA . '
0 . /// [ //‘ .
e 50 a 100 150 200 250

CURRENT IN PERCENT OF FULL LOAD

Fig. 3—Typical Tripping Characteristics of Type COV Relay.



)

TYPE COV RELAY

1. 41-281

end of the core. Thiz bearing is vislble when
the plunger 1s In the energlzed popsition. The
plunger ltself does not touch the wallas of the
tube In which 1t nmoves.

A flux shuﬁt which surrounds the core 1g
acrewed on the tube, and lts lower end pro-
jects below the relay frseme, The positlon of
this shunt determines the drop-out settlng of
the relay. The lower end of the shunt ia
beveled and knurled, so that 1t can bhe grasped
by the fingers and turned to change the set-
ting. A callbrated 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 index mark, and the relay drop-out setting
1s Indlcated by the callbration scale marking
which 1s adjscent to the groove.

The constrictlon of the plunger, core and
fiux shunt csuses the plunger to float in its
energlized positlion, without btelng held against
a stop, even when energized much above the
plck-up value. Consequently, there 1s negli-
glble nolse and the contécts are free Ifrom

chatter.

The ecore, shunt sand plunger construction
also provides the high ratio of drop-out to
plek-up. Thiz ratio iz above 90% for any
drop-ocut setting.

The shunt is held in anj desired positilon by
means of a locking mechanlsm in whilch =&
spring, through the medIum of a lever, presses
a pin against the shunt. The pressure 13 re-
moved by puUshing the free end of the lever to
the left. Only a =small amount of movement 1s
necessary to remove the pressurs on the lock-
ing pin entirely. The 1imlt of the lever
movement 1s readily apparent on inspectlon of

the asszembly, and this should not be exceeded

since the 1lever may be bent. The shunt ils
made a fairly snug fit 1n the frame and on the
coll core tube, ©but when the pressure on the
locking pin is released, 1t can be readily
turned by the fingers alone. By applylng
greater force, it will be possible to turn the
ghunt without meving the lever fully %o the
left, but the pressure of the locking pin will
prevent any creeping of the shunt or undesired
change of setting.

The statlonary cocntacts are assembled on
3lotted brackets. These are held in position
on the base by flllster-head screws which are
threaded into the terminal inserts. The
moving contects are mounted on a Mlearta in-
sulation plate which Iz secured to the
threaded end of the plunger shaft hj g nut.
The rear portlion of the plate 1s slotted and a
post screwed to the frame passes through this
slot to prevent the plate from rotating. 'The
moving contacts are connected to the base
terminals by flexible leads. ALl contacts are
pure silver.

Contactor Switch and OQperatlon Indlecator

The econtactor switch is a small solsnoid
type d.c. switeh, the coll o which 1s
connected In the trlp clircult. A cylindrical
plunger with a silver disc mounted on its
lower end meves 1In the core of the solenoild.
As the plunger travels upward, the disc
bridges three sllver stationary contacts. In
the single-trip relay, two of -these contachs
seal around the maln relsy contact.’

The operation indicator coll is connected in
the trip elrcult to show a whilte target when
the trip clirecult is completed.

CHARACTERISTICS

To prevent the wrelay from operating for
currents above the overcurrent element setting
when the voltage 1= above the setting of the
voltage element, the normally closed SV con-
tacts are conneected in the upper pole circult
of the overcurrent element. This means that
the overcurrent element cannot operate unless
the veoltage drops to such a value as to close
the SV contacts. This construction results in
a tripping charaseteristic as shown iIn rig. 3.

The time V8 current curves for the over-

current element with the SV contacts c¢losed
are shown in Fig. 4, 5 znd 5.

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a location free

3
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from dirt, molsture, excessive vibration &nd
heat. Mount the relay vertically by means of
the two mounting studs for the standard caszes
and the type FT projectlion case or by means of
the four mounting holes on the flange for the
gemi-flush type FT case. Elther cof the studs
or the mountlng screws may be utllized frfor
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-asbestos or slate panel mounting. The
termlnal studs may be esslly removed or In-
serted by locking two nuts on the atuds and
then turanlng the proper nut with a wrench.

SETTINGS

Current Setting

The connector screw on the terminal plate
above the +time scals mskes connections %o
varlous turns on the operating ceoil. By
placing this screw in the various holes, the
relay wlll just c¢lose contacts at the corre-
sponding current, 4-5-6-8-10-12 or 15 amperes,
or ag merked on the terminal plate.

The tripping value of the relay on any tap
may he altered by changing the initial tension
of the splral spring. Thls ¢an he ac-
complished by turning the spring adjuster by
means of a screw driver lnserted In one of the
notches of the plate to which the outslde ¢on-
volution of the spring 1s fastened. An ad-
justment of tripping ocurrent approximately 15
per cent above or below any tap value, can he
secured. By chooslng the preper tap, a con-
tinouz adjustment of tripping current from
3.4 amperes to 17.5 amperes may be secured.

CAUTION

Be sure that the connector acrew ls turned
up tight so as to make a good contact, for the
operating current passes through 1t. Since
the overload element 1z connected dlrectly in
the current transformer circuit, the latter
should be short-clrculted before changing the
connector screw. Thils can be done conﬁeniently
by Inserting the extrs connector screw; in the

new tap end removing the old screw from 1ts
original setting.

Time Tever Setting

The index or time lever limlts the motion of
the disc and thus varies the time of opsra-
tion. The latter decreases wlth lower lever
settings as shown in the +typlical time curves.

Voltage Setting

The position of the magnetle shunt of the SV
element determines the voltage value at which
the 8V contacts will close. The lower end of
the shunt is beveled and kpurled, so that it
can be grasped by the fingers and turned to
change the settlng. A calibrated scale plate
18 mounted adjacent to the shunt. A groove i1s
above the knurl 1n the lower end of the shunt
gserves 88 an Index mark, and the relay drop-
out setting 1z Indlcated by the calibratlon
scale marking which is adjacent to the groove.

ADJUSTMENTS AND MAINTENANCE

A11 relays should ©bé inspected periodiecally
and the time of operation should be checked at
least once every six months. For this purposs,
a cycle counter should bhe employed because of
it=s convenience and accuracy. Phantom loads
should not be used 1n testing indnction-type
relays Dbecause of the resulting distorted
current wave from which produces an error in
timing.

All contacts should be periodlcally cleaned
with & fine file. S#1022110 file 1s recom-
mended for thils purpose. The use of abrasive

material for cleaning contacts 3is not recom~
mended, because of the danger of embedding

amall partlecles In the face of the soft silver
and thus Impaliring the contact:

The proper adjustments o Insure correct
operatlion of this relay have been made at the
factory and should not be disturbed after re-
celpt by the customesr. I the adjustments
have- been changed or the relay taken apart for
repairs, the following instructlons should be
followed in reassembling and setting it.
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Overéurrent Element

Shift the position' of the contact stop on
the time lever snd adjust the contacts so that
they barely touch when the time Ilever 1s set
on Zero. Adjust the tensiocn of the spliral
dpring so that the relay will c¢lose i1ts con-
tacts at its rated current, as shown by the
positlon of the serew on the termlnal block.
Shift the position of the damping magnets so
that the time characteristics of the relay,
are ag shown on the typlcel time curve.

Voltage Element

In order to remove the plunger and shaft
assembly, 1t 1s neceasary to loosen the set
serew In the lower gulde bearing and sllp 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 ls exposed
at thls point and can be prevented from turn-
ing by gripping shaft and bushing with & palr
of long-nose pliers. 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 szhaft and

‘plunger assembly should be handled carefully
to avold bending the shaft or damaging the
bearing surfaces. The shaft should never he
gripped on 1tg uppsr bearing surface, below
the spool shaped bushling, when loosening the
nut and set screw, as thls would almost cer=-
tainlj damage the bearing surface. The shaft
bearing surfsces should not be cleaned or
pollshed with eny abraslve materlal, as the
abraslve particles might become Imbedded 1n
the shaft and eause daifflculty later. The
plunger shaft and bearings may be cleaned by
wiping them carefully wlth a clean, lintless
cloth. This may be molstened with benzene or
some other cleaning solvent 1f necessary. Use
no lubricant on the plunger ghaft or bearlngs
when reasgembling the relay, since this will

eventually become gummy and prevent proper

operation.

The statlonary contacts should he located so-

that they just touch the moving contacts when
the latter are 1/32" above the de-ensrglzed
position.

The lever of the shunt-locking deviee should
be approximately parallel with the mounting
block. A varisble npumber of thin spacer
washers are assembled on the left hand end of
the locking pin in order %o obtein thils ad-
justment when the relay 1s assembled at the
factory. If the locking device 1z dismentled
later, these washers should be preserved and
replaced.

Contaetor Switch

Adjust the statlonary core of the switeh for
a clearance between the statlonary ecore and
the moving core of 1/64" when the switch 1s
pleked up. This can be done by turning the
relay up-side-down or by dlsconnecting the
switeh and tumnming 1t up-zide-down. Then
screw up the core screw untll the moving core
starts rotating. Now, back off the core screw
until the moving core stops rotating. This in-
dlcates the polnts where the play 1in the
assembly 1s taken up, and where the moving
core just separates from the stationary core
sSCrev. Back off the core screw approximately
one turn and lock 1n place. This prevents the
moving core from strikting and sticking to tihe
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Fig. 7—External Connections of the type COV Relay.
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atationary core becaunse of residual magnetlsm.
Adjust the contact clearance for 3/32" by
means of the two small nuts on elther alde of
the Micarta disc. The switch should pick-up
at 2 amperes d.c. Test for gtlcking after
30 amperes d.c. have been passed through the
coll.

Qperation Indicator

Adjust the indicator to operate at 0.2 am-
pere d.c. graduslly applied. Test for stick-
ing after 5 amperes d.c. is passed.

RENEWAL PARTS

Repalr work cen be done most satlsfactorlly

rarts can be furnished to the customers who !

are equipped for deing repalr work. When
ordering parts, always give the complete name-
plate data.

CONTACT CIRCUIT CONSTANTS

Universal Trip Clrcuit
Reulstance of 0.2 ampere Target... 2.8 ohms
Reslstance of 2.0 ampere

Contact Switeh .ovecoen renoacssa 0.25 ohms

Reslstance of Target and Switceh
in Parallel .cisoeceo [P soess (2% ohma

ENERGY REQUIREMENTS

The burdens and thermal capacltles of the

at the factory. However, Interchangeable varloua eircults of the relay are as follows:
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DEFINITE MINIMUM TIME OVERCURRENT ELEMENT AT 60 CYCLES

Con-

Ampere V.A. at B V.A. at Power tinuous Second
Tap Rating Ratling
Renge Tap Amperes Current Factor {Amperés (Amperes
2 108 17 60° lag 4 140
2.5 68 17 E0° lag 5 140
3 7 17 60° lag 5 140
2/6 3.5 25 17 60° lag 6 140
4 26 17 60° lag 7 140
5 17 17 60° lag 8 140
6 12 17 60° lag 10 140
=" 26 17 60° lag 8 250
5 17 17 60° lag 8 250
B/15 d é 12 17 60° lag 9 250
8 6.5 17 60° lag 10 250
10 k.5 17 60° lag 12 250
12 3 17 60° lag 13 250
\_15 2 17 60° lag 15 250
INVERSE TIME OVERCURRENT ELEMENT AT 60 CYCIES
) Con- One¥
Awpere V.A. at & V.A. 8t Power tinuous Second
ap Rating Rating
Range Tap Amperes Current Factor (Amperes (AmpeTes)
(C0.5 200 2 66° lag 2 70
0.6 140 2 66° lag 2 70
0.8 78 2 66° lag 2 70
0.5/2.5 1.0 50 2 66° lag 3 70
1.5 22 2 66° lag 3 70
2.0 12.5 2 66" lag 2 70
2.5 8 2 66° lag 5 70
- 12.% 2 66.4° lag 8 250
2.5 8 2 66.4° lag 8 250
3 5.6 2 E6.4° lag 8 250
2/6 < 3.5 4.1 2 66.4° lag 8 250
4 3.1 2 66.4° lag 9 250
5 2 2 66.4° lag g 250
_ 6 1.3 2 66.4° lag 10 250
" 3.1 2 66.4° lag 16 250
5 o 2 66.14° lag 16 250
6 1.4 2 66.4° lag 16 250
4/15 8 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
15 0.2 2 66.4° lag 20 250
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VERY INVERSE TIME OVERCURRENT ELEMENT AT 60 CYCLES

8 Con~ One*
Ampere V.A. &t 5 V.A. at Power tinuous Second
Range Tap Amperes Current Factor (Ag%g%gg) (EEE%?ES

0.5 125 1.25 66.4° lag 2 100

0.6 87 1.25 66.4° lag 2 100

0.8 ko 1.25 66.4° lag 2 100

0.5/2.5 4 1.0 31 1.25 66.4° lag 3 100

1.5 Ex 1.25 66.4° lag 3 100

2.0 8 1.25 66.4° lag 4 100

2.5 5 1.25 66.4° lag 5 100

2 8 1.85 66.4° lag 8 250

2.5 5 1.25 66 .4 lag 8 250

3 3.5 1.25 66.4° lag 8 250

2/6 < 3.5 2.5 1.25 66.4° lag 8 250

‘ L 1.5 1.25 66.4° lag o 250

5 1.25 1.25 66.4° 1ag 9 250

L 6 0.9 1.25 66.4° lag 10 250

(4 1.9 1.25 66.4° 1ag 16 250

5 1.25 1.25 66.4" lag 16 250

6 0.9 1.25 66.4° lag 16 250

415 4 8 0.5 1.25 66.1° lag 17 250

10 0.3 1.25 66.4° lag 18 250

18 0.2 1.25 66.%° lag 19 250

L 15 0.15 1.25 66.4° lag 20 250

*Thermal capacitles for other than one second mey be calculated on the basis of
tlime belng lnversely proportiongl to the sguars of the current.

BURDENS FOR SATURATION DATA

Voltage taken wilth Rectox type volimeter.

Multiples of Tap Values of Current 1 3 10 - 20
Definite Time V.A. Burden 17 1C00 450 1300
Inverse Time V.A. Burden 2.0 20 136 ‘ 351
Very Inverse Time V.A. Burden - 10.75 97 250

CHARACTERISTICE OF SV ELEMENT

Frequency

R of Max. Volts Watts at V.A. at -
AdTuStment 115V, 4G o Drop-out
Cycles olts Continucus 125 ¥. for DC 115 V. Ratlo
60 . 70~160 160 3.4 7.3 90-98%

Values of watts and volt-amperes In the table are sverage for varlous plunger and shunt positions.

Drop~out ratlo varles scmewhat  with drop-out adjustment but will be approximately constant for any

glven drop-out setting. Limits In tables Include variables such as frietlon and other individual
relay veristions.

Maximum contluwous velts glven for the SV drop-cut element 1s for the relay set for minimum drop-
out. With the relay set for maximum drop-out the continuous voltage can be 1ncreased 10 to 20%.
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