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INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE COV 

VOLTAGE CONTROLLED OVERCURRENT RELAY 
WITH 

ADJUSTABLE INVERSE OVERCURRENT ELEMENT 

CAUTION Before putting protective relays into 

service, remove all blocking which may have 

been inserted for the purpose of securing the 

parts during shipment, make sure that all 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 is applicable where it is 

desired that an overcurrent element be set to 

operate on less than full load current when 

the voltage falls below a predetermined value, 

and it is desired not to operate for any mag­

nitude of current when the voltage is above 

the predetermined value. A typical appli­

cation is overcurrent back-up protection for 

generators. 

CONSTRUCTION 

The relay consists of an overcurrent ele­

ment, a voltage element, an operation indi­

cator, and a contactor switch. 

Overcurrent Element 

This is an induction-disc type element oper­

ating on overcurrent. The induction disc is a 

spiral shaped aluminum type mounted on a ver­

tical shaft. The shaft is 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 is 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 is fastened to the arm, and the 

other to a slotted spring adjuster disc which 

in turn fastens to the element frame. 

The stationary contact assembly consists of 

a silver contact attached to the free end of a 

leaf spring. This spring is fastened to a mi­

carta block and mounted on the element frame. 

A small set screw permits the adjustment of 

contact follow. 

Voltage Element 

The type SV element operates on the solenoid 

principle. A U-shaped iron frame, mounted on 

the moulded base, supports the coil and serves 

as the external magnetic path for the coil. 

The coil surrounds a core and flux shunt. The 

upper end of the core is threaded and projects 

through the upper side of the frame, to which 

it is fastened by a nut. A tube threaded on 

the outside at its lower end is assembled in 

the core, and the threaded end extends below 

the core. The lower bearing for the plunger 

shaft is inserted in the lower 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 is a graph­

ite bushing which is pressed in the upper end 

of the core. This bearing is visible when the 

plunger is in the energized position. The 

plunger itself does not touch the walls of the 

tube in which it moves. 

A flux shunt which 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 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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Fig. 1 - Internal Schematic of the Type COV Relay in the 
Standard Case. 

Fig. 2- Internal Schematic of the Type COV Relay in the 
Type FT Case. 

The Trip Area May Be Changed As Follows: 

...J The line "be" may be moved in the direction of arrow "y" 
c:t 

SV element settingo line "ab" � by changing the The may 
0:: be moved in the direction of arrow "x" by changing the 0 150 z co element tap settingo Tap value current expressed in 
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Fig. 3- Typical Tripping Characteristics of Type COV Relay. 
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TYPE COV RELAY 

the fingers and turned to change the setting. 

A calibrated scale plate is mounted adjacent 

to the shunt. A groove just above the knurl 

in the lower end of the shunt serves as an in­

dex mark, 3nd the relay drop-out setting is 

indicated by the calibration scale marking 

which is adjacent to the groove. 

The construction of the plunger, core and 

flux shunt causes the plunger to float in its 

energized position, without being held against 

a stop, even when energized much above the 

pick-up value. Consequently, there is 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 is above 90% for any drop-out 

setting. 

The shunt is held in any desired position by 

means of a locking mechanism in which a spring, 

through 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 limit of the lever movement is 

readily apparent on inspection of the as­

sembly, and this should not be exceeded since 

the lever may be bent. The shunt is made a 

fairly snug fit in the frame and on the coil 

core tube, but when the pressure on the lock­

ing pin is released, it 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

vent any creeping of the shunt or undesired 

change of setting. 

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. The mov­

ing contacts are mounted on a Micarta insula­

tion plate which is secured to the threaded 

end of the plunger shaft by a nut. The rear 

portion of the plate is slotted and a post 

which is screwed to the frame passes through 

this slot to prevent the plate from rotating. 

I. L. 41-281.1 

The moving contacts are connected to the base 

terminals by flexible leads. All contacts are 

pure silver. 

Contac-tor Switch and Operation Indicator 

The contactor switch is a small solenoid 

type d-e switch, the coil of which is connect­

ed in the trip circuit. A cylindrical plunger 

with a silver disc mounted on its lower end 

moves in the core of the solenoid. As the 

plunger travels upward, the disc bridges three 

silver stationary contacts. In the single­

trip relay, two of these contacts seal around 

the main relay contact. 

The operation indicator coil is connected in 

the trip circuit to show a white target when 

the trip circuit is completed. 

CHARACTERISTICS 

To prevent the relay from operating for cur­

rents above the overcurrent element setting 

when the voltage is above the setting of the 

voltage element, the normally closed SV con­

tacts are connected in the lag coil circuit of 

the overcurrent element. This means that the 

overcurrent element cannot operate unless the 

voltage drops to such a value as to close the 

SV 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 in Figs. 6 and 7-

CO Overcurrent Element 

The type CO adjustable inverse time circuit 

closing element is available in the following 

current ranges: 
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The tap value is the minimum current re­

quired to just close the relay contac£s. The 

moving contacts will leave the time dial stop, 

regardless of the time dial setting, and move 
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Fig. 5- Time vs Time Dial Setting for Inverse and Very Inverse Calibration at 2 Times Minimum Trip. 
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TYPE COV RELAY 

to touch the stationary contacts at tap value 

current. 

The time vs current characteristics for the 

style calibration of inverse or very inverse 

are shown in Fig. 6 and Fig. 7 respectively. 

The term "style calibration" is used as there 

is no difference between the inverse and very 

inverse relays except in their 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 adjustments. This is 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 is 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 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 is obtained with the left hand 

plug "all in" and the right hand plug "all 

out". Various adjustments of the plugs par­

tially withdrawn from the magnetic circuit may 

be used as desired to obtain a curve within 

the band shown, including the standard or 

"pattern" curve to which the relay is call-

brated at the factory. 

of the plugs will be 

Thus, one or the other 

partially withdrawn in 

the factory calibration to one or the other of 

the inverse or very inverse standard curves. 

Similarly, the factory set position of the 

damping magnet keeper screw will depend upon 

the "style calibration". 

The burdens and thermal ratings are listed 

under Energy Requirements. 

INSTALLATION 

The relays should be mounted on switchboard 

8 

panels or their equivalent in a location free 

from dirt, moisture, excessive vibration and 

heat. Mount the relay vertically by means of 

the two 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 FT case. Either of the studs 

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-asbestos or slate panel mounting. The 

terminal studs may be easily removed or in­

serted by locking two nuts on the studs and 

then turning the proper nut with a wrench. 

SETTINGS 

Settings for the CO Element 

There are two settings, namely the current 

value at which the relay closes its contacts 

and the time required to close them. 

For sectionalizing transmission systems the 

current and time setting must be determined by 

calculation, with due consideration being 

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 

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 just 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 limits 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. 
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TYPE COV RELAY 

Since the overload current coil is connected 

directly in the current transformer circuit 

the latter should be short-circuited befor2 

changing the connector screw. This can be 

done conveniently by inserting the extra con­

nector screw, in 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 is beveled and knurled, so that it 

can be grasped by 

change the setting. 

is mounted adjacent 

the fingers and turned to 

A calibrated scale plate 

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 indicated by the calibration 

scale marking which is 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 not require readjustment 

after receipt by the customer. If the adjust­

ments have been changed, the relay taken apart 

for repairs, or if it is desired to change the 

operating characteristic, such as from inverse 

to very inverse, the instructions below should 

be followed. 

All contacts should be periodically cleaned 

with a fine file. S #1002110 file is recom-

mended for this purpose. The use of abrasive 

material for cleaning contacts is not recom­

mended, because of the danger of embedding 

small particles in the face of the soft silver 

and thus impairing the contact. 

CO Element 

For relays that are used with circuit break­

ers that are not instantaneously reclosed, ad­

just the stationary contact by means of its 

adjustin6 screw such that the contact spring 

is just free of the front spring stop. By 

means of the time dial, move the moving con­

tacts until they deflect the stationary con-

I. L. 41-281.1 

tacts approximately 1/64 inch. Set the index 

pointer such that it points to the "O" mark on 

the time dial. Adjust the stationary contact 

by means of its adjusting screw until the mov­

ing and stationary contacts just touch. This 

adjustment is to set "O" on the time dial and 

provide follow for the contacts. 

For relays that are used with circuit break­

ers that are instantaneously reclosed, adjust 

the stationary contact for quick opening. 

This is done by screwing in the contact ad­

justing screw until the stationary contact 

rests solidly against the contact back stop. 

By means of the time dial, 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 most conveniently made­

with the damping magnet removed. The reason 

for this is that both adjustments require the 

balance of two torques which can best be rec­

ognized with no damping magnet to retard the 

motion of the disc. 

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

the spiral spring by means of the spring ad­

juster until approximately 6-3/4 convolutions 

show. This is 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 

torque at a fixed value of current at #10-1/2 

and #1/2 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 is required 

torque at the #10-1/2 

#1/2 position, it is 

to balance the spring 

position than at the 

an indication that the 

spring needs to be 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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TYPE COV RELAY 

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 

�bove 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, if 

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 is desired, the adjustment may be 

made for 18. 3 seconds from the #11 time dial 

setting. Time values somewhat greater than 

those shown for the inverse calibration and 

somewhat less than those shown for the very 

inverse calibration may be obtained if par­

ticular problems require them. 

The time of operation at 20 times tap value 

current is adjusted by 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 Fig. 6 or Fig. 7 for inverse or very in­

verse calibration depending upon the charac­

teristic desired for which the 2 times tap 

value adjustment of t·ime 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 and adjusting the 

left hand plug for 2.18 seconds. If the very 

inverse calibration is 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 the #11 time 

dial position at 20 times minimum trip cur­

rent. 

Curve shapes that are different from the in­

verse or very invers� 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 shaft 

assembly, it is 

screw in the lower 

bearing out of the 

bushing assembled 

necessary to loosen the set 

guide bearing and slip the 

tube. The spool-shaped 

on the upper end of the 

plunger shaft has a portion of its center sec­

tion 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. The set screw and nut qt 

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 �nd 

plunger assembly should be handled carefully 

to avoid bending the shaft or damaging the 

bearing surfaces. The shaft should never be 
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TYPE COV RELAY 

gripped on its upper 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 cl�aned 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 mounting 

block. A variable 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 is assembled at the 

factory. If the locking device is dismantled 

later, these washers should be preserved and 

replaced. 

Contactor Switch 

Adjust the stationary core of the switch for 

a clearance between 
the moving core of 

picked up. This can 

the stationary core and 
1/64" when the switch is 

be done by turning the 

relay up-side-down or by disconnecting the 

switch and turning it up-side-down. Then 

I. L. 41-281.1 

screw up the core screw until the moving core 

starts rotating. Now, back off the core screw 

until the moving core stops rotating. This 

indicates the points where the play in the as­

sembly is taken up, and where the moving core 

just separates from the stationary core screw. 

Back off the core screw approximately one turn 

and lock in place. This prevents the moving 

core from striking and sticking to the sta-

tionary core 

Adjust the 

because of residual magnetism. 

contact clearance for 3/32" by 

means 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 

coil. 

Operation Indicator 

Adjust the indicator to operate at 0. 2 am­

pere d.c. gradually applied. Test for stick­

ing after 5 amperes d.c. is passed. 

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 name­

plate data. 

CONTACT CIRCUIT CONSTANTS 

Universal Trip Circuit 

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

Contact Switch .. . . . .... . ..... . . . . . 0. 25 ohms 

Resistance of Target and Switch 

in Parallel .. . . ........... ........ 0.23 ohms 
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TYPE COV RELAY 

ENERGY REQUIREMENTS 

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

Volt Amperes 6 
Continuous One Second Power At Tap At 3 Times At 10 Times At 20 Times 

Ampere Rating Rating Factor Value Tap Value Tap Value Tap Value 

Range Tap { Amperes ) { Amperes ) Angle% Current Current Current Current 

(0.5 2 56 72 2.38 21 132 350 

(0.6 2.2 56 71 2. 38 21 134 365 

(0.8 2.5 56 69 2.40 21. 1 142 4oo 

0.5/2. 5-(1.0 2.8 56 67 2.42 21. 2 150 440 

12 

(1.5 3.4 56 62 2.51 22 170 530 

(2.0 4.0 56 57 2.65 23.5 200 675 

(2.5 4.4 56 53 2.74 24.8 228 Boo 

(2 8 230 70 2.38 21 136 360 

(2.5 8. 8 230 66 2.40 21.1 142 395 

(3 9.7 230 64 2.42 21.5 149 4 30 

2/6-(3.5 10.4 230 62 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 16 460 68 2.38 21.3 146 420 

(5 18.8 460 63 2.46 21. 8 158 480 

(6 19.3 460 60 2.54 22.6 172 550 

(7 20.8 460 57 2.62 23.6 190 620 

(8 22.5 460 54 2.73 24.8 207 700 

(10 25 460 48 3.00 27.8 248 850 

(12 28 460 45 3. 46 31.4 292 1020 

Thermal capacities for short times other than one second may be calculated on the 
basis of time being inversely proportional to the square 

% Degrees current lags voltage at tap value current. 
6. Voltages taken with Rectox Type Voltmeter. 

Frequency 
Cycles 

60 

Range of 
Adjustment 

Volts 

70-160 

CHARACTERISTICS OF SV ELEMENT 

Max. Volts 
Continuous 

160 

Watts at 
115 V. AC 
125 V. for DC 

3.4 

of the current. 

V.A. at 
115 v. 

7.3 

Dro.J?-out 
Ratlo 

90-98% 

Values of watts and volt-amperes in the table are average for various plunger and shunt 

positions. 

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

stant for any given drop-out setting. Limits in tables include variables such as fric­

tion 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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TYPE COV RELAY I. l. 41-281.1 

i 0\A.DR\LL 

FOR THICK 
PANELS 

[�--7it- � �--.....___ l U5oE SC.RE.WS I ---� FOR THIN PANELS 

USE STUDS 

FOR THICK PANELS 

39-C-942 

Fig. 9-0utline and Drilling Plan for the Standard Case. See the Internal Schematic for the Terminals 
Supplied. For Reference Only. 

l� 
0 

PANEL LOCATION 
FOR Pl=lOJECTION 
TYPE MTG. 

0 

_j 
� I I� :I 

'I ! 

. \�0-'32. TERM. 5CR.EW 
USE .190-32. STUD FOR 
THICK PANEL MTC. 

:l 'VIP... HOLE. ORIL\... 
PER INTE.RNA.L SCHE­

,_ MPiTIC '1=0� PROJEC-
T\ON MTC. ON TH\CK 

II PANELS 
f-1'------n� ' 

I I 

� -18 MTG 5TUD(2 REO) PA.NEL LOC�\\ON F"OR 
SEMI-HU51-1 TYPE MTG. 

a� WITH SCRE'W 2fWITH STUD 
FROM 

:t� 

fcuT OUT FOR 
PROJECTION 
MTC.ONlHIN 
PANELS. 

*t>\1\.HOLES FOR 
S£\'11 FLUS\\ T'<?E 
MTG. (4 \\OLIOS) 

DW6 9-8-190.3 9·B-20ZI 

16-B-2477 

Fig. 10-0utline 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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l.l. 41-281 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCT IONS 

TYPE COY 

VOLTAGE CONTROLLED OVERCURRENT RELAY 

CAUTION Before putting p;r>otective relays 

into service, 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, inspect the 

contacts to see that they are clean and close 

properly, and operate the relay to check the 

settings and electrical connectionso 

APPLICATION 

The type COV relay is applicable where it is 

desired that an overcurrent element be set to 

operate on less than full load current when 

the voltage falls below a predetermined value. 

Furthermore, not to operate for any magnitude 

of current when the voltage is above the pre­

determined value. A typical application is 

overcurrent back-up protection for generatorso 

CONSTRUCTION 

The relay consists of an overcurrent ele­

ment, a voltage element, an operation indi­

cator, and a contactor switch. 

Overcurrent Element 

This element is an induction-disc type ele­

ment operating on overcurrento The induction 

disc is a thin four-inch diameter aluminum 

disc mounted on a vertical shaft. The shaft 

is supported on the lower end by a steel ball 

bearing riding between concave, sapphire jewel 

surfaces, and on the upper end by a stainless 

steel pin. 

The moving contact is a small 

sphere fastened on the end of 

silver hemi­

an arm. The 

other end of this arm is clamped to an insu­

lated section of the disc shaft in the non­

geared type relays, or to an auxiliary shaft 

geared to the disc shaft in the geared type 

relays. The electrical connection is made 

from the moving contact thru the arm and 

spiral spring. One end of the spring is 

fastened to the arm, and the other to a 

slotted spring adjuster disc which in turn 

fastens to the element frame. 

The stationary contact assembly consists of 

a silver contact attached to the free end of a 

leaf spring. This spring is fastened to a 

Micarta block and mounted on the element 

frameo A small set screw permits the adjust­

ment of contact follow. When double trip is 

required, another leaf spring is mounted on 

the Micarta block and a double contact is 

mounted on the rigid arm. Then the stationary 

contact set screws permit adjustment so that 

both circuits will be made simultaneously. 

The moving disc is rotated by an electro­

magnet in the rear and damped by a permanent 

magnet in the fronto 

Voltage Element 

The type SV element operates 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 coilo 

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 be 16w 

the core. The lower bearing for the plunger 

shaft is inserted in the lower 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 is a 

graphite bushing which is pressed in the upper 
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TYPE COV RELAY-----------------------

ON"RATIDN 

INDICATOR 

REAR VIEW 

UP"/1 P0/.1 COltS 
ONC'O 

TIIAN.SFOIIHER COIL 
"'"'' 

23-D-9137 

�..E'AT/el/V 
/N�NCATO..e 

T...E'...,NJ'..eo,QWEA? Ct:VL.. 
ONCO 

SHORT C/.RCO/T J'H"/TCH 

REZJHAN.OL.E 
TO RELAY 
CV/eRENT 7FST VA'CK 

ro BAS'E ?FRMJ'. 

22-D-1822 

Fiq. 1-lntemal Schematic of the Type COV Relay in the 
Standard Case. 

Fiq. 2-lntemal Schematic of the Type COV Relay in the 
Type FT Case. 

The Trip Area May Be Changed As Follows: 

...J ct 
� 

The line "be" may be moved in the direction of arrow "y" 

by changing the SV element setting. The line 11ab11 may 
0:: 0 150 z 

be moved in the direction of arrow "x" by changing the 

co element tap setting. Tap value current expressed in 
L&.. 
0 % Full Load defines line ab, and sv setting expressed in 

� 
z 

% normal voltage defines line be. 

� 100 
0:: 
w 
a.. 

z 

w 50 (!) 
<( 
� 0 > 

0 
0 50 a too 150 200 250 

CURRENT IN PERCENT OF FULL LOAD 

Fiq. 3---Typical Trippinq Characteristics of Type COV Relay. 
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l.l. 41 -281 
TYPE COV RELAY----------------------

1md of' the c o re . This bearing is visible when 

the plunger i s  in the ene rgized p o s it ion . The 

plunger i t s e l f'  doe s n o t  t ouch the wal l s  of' the 

tube in which it move s .  

A f'lux shunt which surrounds the core i s  

s crewed on the tube , and it s l ower end p r o ­

j e ct s  be l ow t he re l ay f'rame , The p o s it i on of' 

this shunt det e rmin e s  the drop - out set t ing of' 

the re l ay .  The l ower end of' the shunt i s  

beve l ed and lmu rled , s o  t hat it can be grasped 

by the f'inge r s  an d  turned to change t he set ­

t ing . A cal ibrat ed s cale p l at e  i s  mounted ad­

j acent to the shunt . A groove just above the 

knurl in the l ower end of' t he shunt s e rve s as 

an index mark, and the re l ay drop - out sett ing 

is indicatea by the cal ibration s cale marking 

which is ad j acent t o  the groove . 

The construct ion of' the plunge r ,  c ore and 

f'lux shunt cau s e s  the plunger t o  f' l oat in it s 

energized p o s it ion , without being he l d  again st 

a. s t o p ,  even when energized much above the 

pick-up value . C o n s e quent l y ,  there is negl i ­

g ib l e  n o i se and the c ontact s are f'ree f'rom 

chat t e r . 

The core , shunt and 

a l s o  provide s the high 

pick-up . This rat i o  

drop - out sett ing . 

p lunger con st ruct ion 

rat i o  of' drop - out t o  

i s  above 90% f'or any 

The shunt i s  he ld in any de s i red p o s i t ion by 

mean s of a l o cking me chan i sm in which a 

spring, t hrough the medium of a l e ve r ,  pre s se s  

a pin again st the shunt . The pre s sure is re ­

moved by pti shing the f'ree end of' the l e ver t o  

the l e f't . On ly a sma l l  amount of' movement i s  

n e c e s sary t o  remove the p re s sure on the l ock­

ing pin entire l y .  The l imit of' the l e ve r  

movement i s  re adily apparent o n  in spe c t i on of' 

t::-te as sembly, and this shou l d  not be exceeded 

s in ce the l e ve r  may be bent . The shunt i s  

made a f'airly snug f'it in the f'rarne and on the 

c o i l  core tube , but when the pres sure on the 

l o cking pin is re l e a s e d ,  it can b e  readily 

turned by the f'ingers al one . By applying 

g.reat e r  force , it w i l l  be p o s sible to turn the 

shunt wit hout moving the l e ve r  fu l ly to the 

l e ft , but the p re s sure of the l o cking pin wil l 

p:revent any creeping of the shunt or unde s i red 

change of set t ing . 

The s t at i onary cont act s are a s s embled on 

s l ot t e d  bracket s .  The se are he l d  in p o s it i on 

on the ba se by f i l i s t e r-head s c rews which are 

threaded int o the t e rminal in sert s .  The 

moving cont act s 

sulat ion p l ate 

are moun t e d  on a Micarta in -

which i s  s e cured t o  the 

threaded end of the 

The rear port ion of 

p o s t  s c rewed to the 

s l ot to prevent the 

p lunger shaf't by a nut . 

t he p l at e  i s  s l ot t ed and a 

frame pa s s e s  through this 

p l at e  from rotat in g .  The 

moving contact s are conn e c t e d  t o  the base 

t e rminal s by flex ib l e  l e ad s . All c ont act s are 

pure s i l ve r .  

C ontactor Swi t ch and Qperat ion Indi cat o r  

The c on t a c t o r  swit ch i s  a sma l l  s o len oid 

type d . c .  swit ch, the coil of which i s  

c onne cted i n  the t rip circuit . A cyl indrical 

p lunger with a s i l ve r  d i s c  mounted on it s 

l ower end move s in the c o re of the s o lenoid . 

As the plunger t rave l s  upward , the d i s c  

bridges t hree s i l ve r  s t a t i onary cont act s .  In 

t he s in g l e - t rip re l ay ,  two of the se c ont act s 

seal around t he main relay cont act . 

The operation indicat or c o i l  is conne cted in 

the t rip c ircuit t o  show a white target when 

the t rip circuit is comp l et e d . 

CHARACTERISTICS 

To prevent the re l ay from operating f'or 

current s ab ove the overcurrent e l ement sett ing 

when the volt age is above the sett ing of the 

v o l t age e lement , the n orma l l y  c l osed SV con­

t ac t s  are conne cted in the upper p o l e  circuit 

of the overcurrent e l ement . This mean s that 

t he overcurrent e l ement cann ot operate unl e s s  

the v o l t age drops t o  such a value a s  t o  c l o se 

t he SV cont act s .  This con s t ruction resu l t s in 

a t ripping charac t e ri st i c as shown in Fig . 3. 

The t ime VS current curve s for the ove r ­

current e l ement w i t h  the S V  c ont act s c l o sed 

are shown in Fig . 4,  5 and 6. 

INSTALLATION 

The re l ays shou l d  be mounted on swit chboard 

pan e l s or their equivalent in a l o cation fre e  
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Fig. 4-Typical Inverse Time Curves of the Overcurrent 
Element of the Low Energy 60 Cycle Relays. 

Fig. 5-Typical Inverse Definite Minimum Time Curves of 
the Overcurrent Element of the Standard Energy 
60 Cycle Relays. 
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www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYPE COV RELAY ________________________________________________ '·_L_4_1 -2 __ 81 

from dirt, moisture, excessive vibration and 

heat . Mount the relay vertically by means of 

the two 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 FT case. Either of the studs 

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 t o  

terminal studs furnished with the relay for 

ebony-asbestos or slate panel mounting. The 

terminal studs may be easily 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 screw on the terminal plate 

above the time scale makes connections t o  

var•ious turns on the operating coil. By 

placing this screw in the various holes, 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 t ripping value of the relay on any tap 

may be altered by changing the initial tension 

of the spiral spring. This can be ac­

complished by turning the spring adjuster by 

means of a screw driver inserted in one of the 

not ches of the plate to which the outside con ­

volution o f  the spring is fastened . An ad­

justment of t ripping current approximately 15 

per cent above or below any tap value, can be 

secured . By choosing the proper t ap, a con-

tinous adjustment of t ripping current from 

3 . 4 amperes to 17 . 5  amperes may be se cured . 

CAUTION 

Be sure that the connect or screw is turned 

up tight so as to make a good contact, for the 

operating current passes through it . Since 

the overload element is connected dire ctly in 

the current t ransformer circuit, the latter 

should be short -circuited before changing the 

conne ct or screw . This can be done conveniently 

by inse rting the ext ra connector screw, in the 

new tap and removing the old screw from its 

original setting . 

Time Leve r  Setting 

The index or time lever limits the motion of 

the disc and thus varies the time of opera­

tion . The latter decreases with lower lever 

settings as shown in the typical time curves.  

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 is beveled and knurled, so that it 

can be grasped by the fingers and turned t o  

change the setting. A calibrated scale plate 

is mounted adjacent t o  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 indicated by the calibration 

scale marking which is adjacent to the groove . 

ADJUSTMENTS AND MAINTENANCE 

All relays should be inspe cted periodically 

and the t ime of operation should be checked at 

least once every six months. For this purpose, 

a cycle counter should be employed because of 

its convenience and accuracy . Phantom loads 

should not be used in testing induction -type 

relays because of the resulting distorted 

current wave from which produces an e rror in 

timing. 

All contacts should be periodically c leaned 

with a fine file. 3#10221 10 file is recom-

mended for this purpose . The use of abrasive 

material for cleaning contacts is not recom­

mended, because of the danger of embedding 

small particles in the face of the soft silver 

and thus impairing the contact. 

The prope r adjustments to insure correct 

operation of this relay have been made at the 

factory and should not be dist urbed after re­

ceipt by the cust ome r .  I f  the adjustments 

have been changed or the relay taken apart for 

repairs, the following instructions should be 

followed in reassembling and setting it . 
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TYPE COV RELAY----------------------------------------------

Overcurrent E l ement 

Shift the posit ion of the contact stop on 

the t ime lever and adjust t4e contact s so that 

they bare ly t ouch when the t ime lever is set 

on zero . Adjust the tension of the spiral 

Spring s o  that the re lay w i l l  close its con ­

t act s at it s rated current , a s  shown b y  the 

p o s it ion of the screw on the te rminal block .  

Shift the posit ion o f  the damping magnet s so 

that the t ime characteristics of the rel ay, 

are a s  shown on the typical t ime curve . 

Voltage E lement 

In order to remove the plunger and shaft 

assembly, it is nece s sary 

s c rew in the l owe r guide 

bearing out of the tube . 

bushing assembled on the 

t o  loosen the set 

bearing and s l ip the 

The spool - shaped 

uppe r end of the 

plunger shaft has a portion of it s cent er sec­

t ion machined off s o  that the shaft i s  expo sed 

at this point and can be prevented from turn ­

ing b y  gripping shaft and bushing with a pair 

of long-nose p l ie r s . The set screw and nut at 

the upper end of the shaft can then be re ­

moved, afte r  which the shaft and plunger will 

drop out of the core as sembly . The shaft and 

p lunger a s s embly should be handled careful ly 

t o  avoid bending the shaft or damaging the 

bearing surface s .  The shaft should never be 

gripped on it s upper bearing surface , be l ow 

the spool shaped bushing ,  when loosening the 

nut and set s crew , as thi s would almost cer­

t ainly damage the bearing surface . The shaft 

bearing surface s should not be cleaned or 

p o l i shed with any abrasive materia l ,  as the 

abrasive part i c l e s  might become imbedded in 

the shaft and cau se difficulty l at e r . The 

p lunger shaft and bearings may be cleaned by 

wiping them carefully with a clean, l int le s s  

c l oth . This may be moistened with benzene or 

s ome other cleaning s o l vent if nece s sary. Use 

no lubricant on the plunger shaft or bearings 

when rea s s embling the rel ay ,  since thi s w i l l  

e ventually become gummy and prevent proper 

ope rat ion .  

The stationary contact s should be located s o  

that they j u s t  t ouch the moving contact s when 

the lat t e r  are 1/3211 above the de-energized 

p osit ion . 

6 

The lever of the shunt - l o cking device should 

be approximately paral lel with the mount ing 

block .  A variable numbe r of thin spacer 

washers are assembled on the left hand end pf 
the locking pin in order t o  obtain thi s ad­

justment when the re lay is as sembled at the 

factory .  If the locking device is di smant led 

l at e r ,  the se washe rs should be pre served and 

replaced . 

C ontactor Switch 

Adjust the stat ionary core of the switch for 

a clearance between the stat ionary core and 

the moving core of 1/64 " when the swit ch i s  

picked up . This can be done by turning the 

relay up - side �down or by dis connecting the 

switch and turning it up- s ide-down . Then 

s crew up the core screw unt il the moving core 

start s rot. ating . Now ,  back off the core s c rew 

unt il the moving core stops rot ating . This in­

dicat e s  the point s where the play in the 

a s sembly is t aken up , and where the moving 

core just separate s  from the stat ionary core 

s crew . Back off the core screw approximate ly 

one turn and l o ck in place . This pre vent s the 

moving core from striking and st icking t o  the 

�-fo-&r�-----------?���----- � 
��--.-------���-+----- 6 

c 

--�-+---r--+-----------------�A 
--r-----�--+-------�--------te 

NOTE. : UPP£R. TERMINAL NUMBERS ARE FOR 5T,tt.('t0A.RD CA.SE.. 

LOWER TERMIN#II.L NU1o1BER5 A.RE. FOR TYPE FT CP..Si:. 

22-D-1917 

Fig. 7-Extemal Connections of the type COV Relay. 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYPE COV RELAY ________________________________________________ � ._L_4_1 -__ 281 

stationary core be c au se of re sidual magnet i sm .  

Adjust the contact c le arance for 3/32" by 

means of the two sma l l  nut s on e itne r  side of 

t he Micarta d i s c " 

at 2 ampere s d o C o  

3 0  ampere s d . c "  have 

c oi l o 

Ope rat ion Indicat or 

The swit ch shou l d  p i ck-up 

Te st for st icking aft e r  

been pas sed through the 

Adjust the indicat o r  t o  ope rat e at 0 . 2  am­

pere d . c "  gradual ly app l ied " Test for s t i ck ­

ing after 5 amperes d o C o  i s  pas sed . 

RENEWAL PARTS 

Repair work can be done most s at i sfact orily 

at the fact ory " 

-i- D I A . D R I  
FOR THICK 
PANELS 

Howeve r ,  inte rchangeable 

DIA.DRILL 
(Z.·HOLES) 

\ 
OPENIN�S FOR 
THIN P.a.NE.L 
MOUNTIN�. 

p art s can be furn i shPd t o  the cust omf: r s  who 

are e qu ipprcd f o r  doing rrpair work .  HhPn 

ordering part s ,  always give the c omp l e t e  name ­

p l at P  dat a . 

CONTACT CIRCUIT CONSTANTS 

Un�versal Trip C i rcuit 

Re s is t ance of O o 2 ampere Target . " .  2 o 8  ohms 

Re s is t an c e  of 2 o 0  ampere 

C ontact Switch " " " " " " " " " " " " " " " " "  0 . 25 ohms 

R e s i st an c e  of Target and SWit ch 

in Para l l e l  0 . 23 ohms 

ENERGY REQUIREMENTS 

The burdens and thermal capac it i e s  of the 

various circuit s of the re l ay are as fol l ow s :  

. i�0-3Z TERM. SCREW S:. STUDS 
.;j:-ZO 111\0UNTIN� SCiit E 'W'  

&:. STUDS 

USE SCRE.WS 
FOR THIN PANELS 

USE  S TUD S 
FOR THICK PANELS 

39-C-942 

Fig. 8-0utline and Drilling Plan for the Standard Case. See the Internal Schematic for the Terminals Supplied. For Refer­

ence Only. 
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TYPE COV RELAY 

DEFINITE MINIMUM TIME OVERCURRENT ELEMENT AT 60 CYCLES ) Con - One *  
Ampere V . A .  at 5 V . A .  at Power t inuous Second 

Tap Rat ing Rating 
Range Tap Amperes Current Factor (Amperes ) (Ampere s )  

2 108 17 6 0 °  lag 4 140 

2. 5 68 17 6 0 °  lag 5 140 

3 47 17 6 0 °  lag 5 140 

2/6 3 · 5  35 17 6 0 °  l ag 6 140 

4 26 17 6 0 °  lag 7 140 

5 17 17 6 0 °  lag 8 140 

6 12 17 6 0 °  lag 10 140 

4 26 17 6 0 °  lag 8 250 

5 17 17 6 0 °  lag 8 250 

4/15 
6 12  17  6 0 °  lag 9 250 

8 6. 5 17 6 0 °  lag 1 0  250 

10 4 . 5  17 6 0 °  lag 1 2  250 

12 3 17 6 0 °  lag 13 250 

15 2 17 6 0 °  lag 15 250 

INVERSE TIME OVERCURRENT ELEMENT AT 60  CYCLES 

Con - One * 
Ampere v. A .  at 5 V . A .  at Power t inuous Second 

Tap Rating 
(
Rat ing 

) Range Tap Amperes Current Factor (Amperes ) Amperes 

0. 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 4 70 

2 . 5  8 2 66 ° lag 5 70 

2 12. 4 2 66 . 4 °  lag 8 250 

2. 5 8 2 66. 4 °  lag 8 250 

3 5.6 2 66. 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 9 250 

6 1.3 2 66. 4 °  lag 10 250 

4 3. 1  2 66.4 °  lag 16 250 

5 2 2 66. 4 °  lag 16 250 

6 1.4 2 66. 4 °  lag 16 250 

4/15 8 0. 8 2 66. 4 ° lag 17 250 

1 0  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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TYPE COV RELAY l.l. 41 -281 

VERY INVERSE T mE OVERCURRENT ELEMENT AT 60 CYCLES 

C on - One * 
Ampere V . A .  at 5 V . A .  at Power t inuous Second 

Range Tap Ampe re s 
Tap ( Rating

) 
(Rating 

) Current Factor Ampere s Ampere s 

0 . 5  125 1 . 25 66 . 4 °  lag 2 100 

0 .6 87 1 . 25 66 . 4 °  lag 2 100 

0 . 8  49 1 . 25 66 . 4 °  lag 2 100 
0 . 5/2 . 5  1 . 0  3 1  1 . 25 66 . 4 °  lag 3 100 

1 . 5 14 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 . 25 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 

4 1 .9 1 . 25 66 . 4 °  lag 9 250 

5 1 . 25 1 . 25 66 . 4 °  lag 9 250 

6 0 . 9 1 . 25 66 . 4 °  lag 10 250 

4 1 .9 1 . 25 66 . 4 °  lag 16 250 

5 1 . 25 1 . 25 66 . 4 °  lag 16 250 

6 0 . 9 1 . 25 66 . 4 °  lag 16 250 

4/15 8 0 .5 1 . 25 66 . 4 °  lag 17 250 

10 0 .3 1 . 25 66 . 4 °  lag 18 250 

12 0 . 2 1 . 25 66 . 4 °  lag 19 250 

15 0 . 15 1 . 25 66 . 4 °  lag 20 250 

*Thermal capacitie s for other than one second may be cal cu l at e d  on the bas i s  of 

t ime being inversely proport ional t o  the square of the current . 

BURDENS FOR SATURAT ION DATA 

Vo l t age taken with Rectox type voltmeter . 

Mul t ip l e s  of Tap Values of Current 1 3 10 

Definite T ime 

Inverse T ime 

Very In verse 

Frequency 

Cyc l e s  

60 

V . A . 

V . A .  

T ime V . A .  

Range of 
Adiu stment 

Volt s 

70-160 

Burden 

Burden 

Burden 

17 100 

2 . 0  20 

1 . 25 10 . 75 

CHARACTERISTICS OF SV ELEMENT 

Max . Vol t s  

C ont inuous 

160 

Watt s at 
1 15 V. AC 

125 'If. for DC 

490 

136 

97 

V . A .  at 

1 15 v.  

7 . 3  

20 

1300 

35 1 

254 

Drop -out 

Rat io 

90-98% 

Value s of wat t s  and volt -ampe re s in the table are average for various plunger and shunt position s . 

Drop-out rat io varies s omewhat with drop-out adjustment but w i l l  be approx imat e ly con st ant for any 

given drop-out sett in g . Limi t s  in table s inc lude variab l e s  such as friction and other individual 

re l ay variation s .  

Maximum cont inuous v o l t s  given for the SV drop -out el ement i s  for the r e l ay s e t  for minimum drop ­

out . With the r e l ay s e t  for maximum drop -out the cont inuous vol t age c an be increased 10 to 20% . 
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TYPE COV RELAY----------------------

0 

- • &  

PANEL l.OCATQrrl FOR 
RMI-FW&H TYPE � 

\ Er� ��� j-18 MTG 51\JD(2REQ) 

CUT OUT � $£t'\l 
F\.USH MOI.INTlNQ 

16-B-2477 

Fig. 9-0utline and Drilling Plan for the Semi-Oush or Projection Type FT Case. See the Internal Schematic for the Terminals 
Supplied. For Reference Only. 
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