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TYPE CV VOLTAGE RELAY

CAUTION Before putting relays into service, remove
all blocking which may have been inserted for the pur-
pose of securing the parts during shipment, make sure
that all moving parts operate freely, inspect the con-
tacts to see that they are clean and close properly,
and operate the relay to check the settings and
electrical connections.

APPLICATION

The type CV relays are single-phase induction-
disc type relays operating either on under or over
voltage or both. These relays are applied as a volt-
age fault detector operating in conjunction with other
protective relays. The relays are also used as timing
devices for various automatic operations.

CONTENTS

This instruction leaflet applies to the following
types of relays:

CV-1 Long Time Undervoltage Relay

CV-2 Short Time Undervoltage Relay

CV-4 Long Time Overvoltage Rélay

CV-5 Short Time Overvoltage Relay

CV-6 Long Time Over or Undervoltage Relay

CV-T Short Time Over or Under‘voltage Relay
CV-8 Low Voltage Pickup Overvoltage Relay

CONSTRUCTION"ANDYOPERATION

The types CV-1, CV-2, Cv-4, CV-5, CV-6, and
CV-Trelays consistoffa voltage unitand an indicating
contactor switch“(ICS)™The principal component parts
of the relay and their location are shown in figures
1, 2, and 3.

The type"CV-8relay in addition to the above com-
ponents also has a capacitor which is series tuned
with the main coil of the electromagnet. This tuned
circuit offers a low impedance to fundamental current
and), a high impedance to third harmonic currents.
Hence, the relay has a low pick up value for funda-
mental\voltage and a much higher value of pickup for
third harmonic voltage. At rated voltage the electro-
magnet is saturated causing the circuit to be detuned.
The impedance of the circuit is increased and limits
the fundamental current to a safe value.

SUPERSEDES |.L. 201F

*Denotes change from superseded issue.

A. Voltage Unit (CV)

The overvoltagejunit operates on the induction-
disc principle."A main tapped coil located on the
center leg ofgan, "E"type laminated structure produces
a flux which divides and returns through the outer
legs. A shading coil causes the flux through the left
leg (front view)to lag the main pole flux. The out-of-
phase ‘fluxes thus produced in the air gap causes a
contagt clesing torque.

The Undervoltage unit operates on the same prin-
ciplesas the overvoltage unit except the shading coil
ishon the right leg (front view). This causes the
out-of-phase fluxes to produce a contact opening
torque.

B. Indicating Contactor Switch (ICS)

The indicating contactdér switch is a small d-c
operated clapper type device. A magnetic armature,
to which leaf-spring mounted contacts are attached,
is attracted to the magnetic core upon energization of
the switch. When the switch closes, the moving con-
tacts bridge two stationary contacts, completing the
trip circuit. Also, during this operation two fingers
on the armature deflect a spring located on the front
of the switch, which allows the operation indicator
target to drop. The target is reset from the outside of
the case by a push rod located at the bottom of the
case.

The front spring, in addition to holding the target,
provides restraint for the armature and thus controls
the pickup value of the switch.

CHARACTERISTICS

The low pickup CV-8 Overvoltage Relay is avail-
able with the following continuous voltages.

67 volts
199 volts

* The minimum voltage required to just close the -
CV-8 contacts is 8% of the continuous voltage. Typi-
cal operating times of the type CV-8 relay are shown
on figure 8. An adjustable 5.4 to 20 volt relay with
a 67 volt continuous and a 16 to 40 volt relay with a
continuous of 199 volts is also available.
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Fig. 1. Type CV-2 Relay Without Case.

Switch Tap Block.

1-Voltage Unit (CV). 2-Indicating Contactor Switch (ICS). 3-Indicating Contactor

Fig. 2. Violtage Unit (CV).
6-Permanent Magnet.

1-Tap Block. 2-Time Dial. 3-Control Spring Assemoly. 4-Disc.

5.Stationary Contact Assembly.

A’»j‘:
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Fig. 3. Indicating)Contactor Switch (ICS).

The CV-1 and CV-2 Undeérvoltage Relayss CV-4
and CV-5 Overvoltage Relays, and CV-6andyCV-7

Over or Undervoltage Relays are availableWin the
following voltage ranges:

Range Taps

B. CV-6 and CV-7 Over or Undervoltage Relays

55-140 55 64 0 82, 93 105
110-280 110 128 140 164

120 140
186 210 240 280

A. CV-1 and CV-2 UndervoltageanRelays -- CV-4 and
CV-5 Overvoltage Relays

Tap value voltagelis the minimum voltage re-
quired to just close the relayfcontacts. At this value
of voltage, the moving:contacts will leave the back-
stop of the time dial and move to close the front
contacts. Nermalyoperation of the two relays is such
that the CV-1 and CV:2 undervoltage relays will open
its contac¢ts with application of voltages greater than
tap value voltage,/while the CV-4 and CV-5 overvolt-
age relay closes its contacts with voltages greater
than tap value voltage. Thus, the operating curves of
figures 9 and 10 of the undervoltage relays apply
when the voltage is originally higher than tap value
voltage and is suddenly reduced to a value shown on
the, curves. The operating curves of figures 11 and
12)0f “the overvoltage relays apply when the voltage
isuinitially below tap value voltage and is suddenly
raised to a value shown on the curves.

Tap value voltage is the value of voltage at which
the stationary front contact closes. The stationary
back contact will close within 5% of this value.

When the relay is used as an overvoltage relay,
the moving contact is made with the stationary back
contact for values of applied voltage less than tap

value voltage. With application of voltages greater
than tap value voltage, the moving contact moves to
close the front contact in a time as shown by the
right-hand curves of either figures 13 or 14.

When the relay is used as an undervoltage relay,
the moving contact is made with the stationary front
contact for values of applied voltage greater than tap
value voltage. With the application of voltages less
than tap value voltage, the moving contact moves to
close the back contact in a time as shown on the
left-hand curves of either figures 13 or 14.

Trip Circuit

The main contacts will safely close 30 amperes at
250 volts d-c and the seal-in contacts of the indi-
cating contactor switch will safely carry this current
long enough to trip a circuit breaker.
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Fig. 4. Internal Schematic of the Double Trip Type CV Un-
der or Overvoltage Relays in Type FT11 Case.
For the Single Trip Relays the Circuits Associated
with Terminal 2 are Omitted.

The indicating contactor switch has two taps that
provide a pickup setting of 0.2 or 2 amperes. To
change taps requires connecting the lead located in
front of the tap block to the desired setting by means
of a screw connection.

Trip Circuit Constants

Indicating contactor — 0.2 amp. tap 6.5 ohms d-¢
switch resistance
2.0 amp. tap 0.154o0hms, d=c
resistance

ENERGY REQUIREMENTS

The burdens of the CV-1, .€V-2/3C€V-4, CV-5,
CV-6, CV-T relays at rated voltage @re as follows:

‘RutedA' Taps Volt- Power Watts
120 Volt 240,Volt, Amps. Factor

Voltage Relay Relay
55 110 10.0 .38 3.8
64 128 7.0 .35 2.5
70 140 5.8 34 2.0
;igsrlt 82 164 4.0 .33 1.3
olts g3 186 3.1 .31 1.0
105 210 2.4 .29 .7
120 240 1.8 .28 5
140 280 1.3 .26 .3

AThese “relays will continuously stand either
110%»of rated voltage or tap value voltage, whichever
is, higher.

Fig. 5. Internal Schematic of the type CV Over or Under
voltage Relay in Type FT11 case.

The burdens of the CV-8 relays at continuous
voltageyare as follows:

Coptinuous

Yoltage Volt Amps. Power Factor Watts

199 30 .342 10

67 30 .342 10

SETTINGS

* Range Setting Applied Voltage VA
5.4 to 20V 5.4 67 30
20 617 15

16 to 40V 16 199 30
40 199 20

A. CV Unit

The setting of the CV unit can be defined either
by tap setting and time dial position or by tap setting
and a specific time of operation at some percentage
of tap value voltage (e.g. on CV-4 120 tap setting, 2
time dial position or 120 tap setting, 12 seconds at
140 percent of tap value voltage).

To provide selective circuit breaker operation, a
minimum coordinating time of 0.3 seconds plus circuit
breaker time is recommended between the relay being
set and the relays with which coordination is to be
effected.

The connector screw on the terminal plate above
the time dial connects various turns of the operating
coil. By placing this screw in the various terminal
plate holes, the relay will just close its contacts at
the corresponding voltage of 55-64-70-82-93-105-120-
140 volts or as marked on the terminal plate.
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Fig. 6. Internal Schematic of the type CV8 199 volt relay

in type FT11 case.

Fig. 7. Internal Schematic of the type CV8 67 volt relay
in type FT21 case.
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The nylon screw on the terminal plate holds the
tap plate in position when taps are being changed. To
use the position on the terminal plate in which the
nylon screw is used, remove the nylon screw and
place it in one of the unused holes. Then remove the
tap screw and insert it in the terminal plate hole.

Instantaneous Reclosing

The factory adjustment of the voltage unit con-
tacts provides a contact follow, Where circuit breaker
reclosing will be initiated immediately after a trip by
the over voltage contact, the time of the opening of
the contacts should be a minimum. This condition is
obtained by loosening the stationary contact mounting
screw, removing the contact plate and then replacing
the plate with the bent end resting against the contact
spring.

For double trip relays, the upper stationary con-
tact is adjusted such that the contact rests solidly
against the back stop. The lower stationary contact
is then adjusted such that both stationary contacts
make contact simultaneously with their respective
moving contact.

B. Indicating Contactor Switch (ICS)

No setting is required on the ICS unit except the
selection of the 0.2 to 2.0 ampere tap setting. This
selection is made by connecting the lead located in
front of the tap block to the desired setting by means
of the connecting screw.

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a location free from/dirt,
moisture, excessive vibration, and heat. Mount the
relay vertically by means of the four mountifig holes
on the flange for semi-flush mounting ofyby ‘means' of
the rear mounting stud or studs for projectien moeunt-
ing. Either a mounting stud or the mountingiscrews
may be utilized for grounding the krebay.%.The elec-
trical connections may be made directly to the ter-
minals by means of screws for stéel panél mounting
or to the terminal studs furnished with the relay for
thick panel mounting. The terminalgs'studs may be
easily removed or inserted byflocking two nuts on the
stud and then turning the,propér nut with a wrench.

For detailed FT/Case information refer to I.L.
41-076.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments toinsure correct operation
of this relay have been made at the factory. Upon
receipt of théjrelay, no customer adjustments, other
than those, covered under *"Settings", should be
required.

Acceptance Check

Thewfollowing check is recommended to insure
thatatheirelay is in proper working order:

A. CV Unit

1. Contact

a) By turning the time dial, move the moving contacts
until they deflect the stationary contact to a posi-
tion where the stationary contact is resting against
its backstop. The index mark locatedson the move-
ment frame should coincide with the 0% mark on
the time dial. For double trip relays, theffollow on
the stationary contacts shouldybe “approximately
1/64’".

b) For relays identified with a“4¢T**%"]ocated at lower
left of stationary contactyblock,”the index mark on
the movement framegwill céincide with the ‘‘O*’
mark on the time dial when the stationary contact
has moved through, approximately one half of its
normal deflection/ Therefore, with the stationary
contact resting against the backstop, the index
mark is offset topthe right of the ‘‘O’* mark by ap-
pro ximatelys,.020’*. (For the type CV-6 and CV-7
relays gthejback contact has no follow when the
frontgcontact is through one-half of its follow). The
plaéement of the various time dial positions in line
with the, index mark will give operating times as
shown®on the respective time-current curves. For
double trip relays, the follow on the stationary con-
tacts should be approximately 1/32*.

2. Minimum Trip Voltage - Set the time dial to
position 6. Alternately apply tap value voltage plus
3% and tap value voitage minus 3%.

a. CV-4 and CV-5 Overvoltage Relays, CV-6
and CV-7 Over or_ Undervoltage Relays - The moving
contact should leave the backstop at tap value volt-
age plus 3% and should return to the backstop at tap
value voltage minus 3%.

b. CV-1 and CV-2 Undervoltage Relays - The
moving contact should leave the backstop at tap
value voltage minus 3% and should return to the back-
stop at tap value voltage plus 3%.

c. CV-8 Overvoltage Relays - The moving
contact should leave the backstop at 8.5% of contin-
uous voltage.

3. Time Curve - Table 1 shows the time curve
calibration points for the various types of relays.
With the time dial set to the indicated position, apply
the voltages specified in table 1 (e.g. for the CV-4,
140 percent of tap value voltage) and measure the
operating time of the relay. The operating time
should equal those of table 1 plus or minus 5%.

B. Indicating Contactor Switch (ICS) - Close the
main relay contacts and pass sufficient d-c current
through the trip circuit to close the contacts of the
ICS. This value of current should not be greater
than the particular ICS setting being used. The indi-
cator target should drop freely.
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Fig. 10. Typical 60-cycle time curves of the type CV8 Low Pickup Overvoltage Relay.



TYPE CV RELAYS

T T T T 160

TYPICAL TIME CURVES :
TYPE Cv-1 150

UNDER VOLTAGE RELAY
60 CYCLES

IRBERR

F 140

130

A 120

7 110

AN
Py
-

A 100

1t 5 90

SECONDS

30

20

= 10

I 0
0 10 20 30 40 50 60 70 80 90 100
PER CENT TAP VALUE VOLTAGE Curve 418251

Fig. 11. Typical 60-cycle time curves or the type CV1 Long Time Undervoltage Relay.
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Fig. 12. Typical 60-cycle Time curves of the type CV2 Short Time Undervoltage Relay.
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Fig. 13. Typical 60-cycle time curves of the type CV4 Long Time Overvoltage Relay.
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Fig. 17. Diagram of Test Connections ofthe type CV Under-
voltage Relay.

The contact gap should be approximately .047”
between the bridging moving contact and the adjust=

able stationary contacts. The bridging moving con-

tact should touch both stationary contacts simultan®
eously.

Routine Maintenance

All relays should be inspected periodically, and
the time of operation should be checked at least once
every year or at such other time intervalsyas may be
dictated by experience to be suitable toythe particular
application. Phantom loads should not“be used in
testing induction-type relays becausg¢ of the resulting
distorted current wave form which produces an error
in timing.

All contacts should be, periodically cleaned. A
contact burnisher S#182A836H01 issfecommended for
this purpose. The use of abrasive material for clean-
ing contacts is not regommended, because of the dan-
ger of embedding smalljparticles in the face of the
soft silver contact and thus impairing the contact.

Calibration

Use the following Pprocedure for calibrating the
relay if the relay has been taken apart for repairs, or
the adjustments have been disturbed. This procedure
should not_be“used until it is apparent that the relay
is not in proper working order (See "Acceptance
check"),

14

Fig418y Didagram of Test Connections of the type CV Over-
voltage Relay.

A/ _CV Unit

1. Contact

a) By turning the time dial, move the moving contacts
until they deflect the stationary contact to a posi-
tion where the stationary contact is resting against
its backstop. The index mark located on the move-
ment frame should coincide with the ‘“O*’ mark on
the time dial. For double trip relays, the follow on
the stationary contacts should be approximately
1/64".

b) For relays identified with a ““T*’, located at lower
left of stationary contact block, the index mark on
the movement frame will coincide with the ‘‘O’*
mark on the time dial when the stationary contact
has moved through approximately one half of its
normal deflection. Therefore, with the stationary
contact resting against the backstop, the index
mark is offset to the right of the ‘O’ mark by ap-
proximately .020°’. (For the type CV-6 and CV-7
relays the back contact has no follow when the
front contact is through one-half of its follow). The
placement of the various time dial positions in line
with the index mark will give operating times as
shown on the respective time-cument curves. For
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double trip relays, the follow on the stationary con-
tacts should be approximately 1/32"".

2. Minimum Trip-Voltage - The adjustment of the
spring tension in setting the minimum trip voltage
value of the relay is most conveniently made with the
damping magnet removed.

With the time dial set on "O*, wind up the spiral
spring by means of the spring adjuster until approxi-
mately 6-3/4 convolutions show.

Set the relay on the minimum tap setting and the
time dial to position 6.

a. CV-4 and CV-5 Overvoltage, CV-6 and
CV-7 Over or Undervoltage — Adjust the control
spring tension so that the moving contact will leave
the backstop of the time dial at tap value voltage
+1.0% and will return to the backstop at tap value
voltage -1.0%.

b. CV-1 and CV-2 Undervoltage Relays - Ad-
just the control spring tension so that the moving con-
tact will leave the backstop of the time dial at tap

value voltage -1.0% and will return to the backstop at
tap value voltage +1.0%.

c. Low Pickup Overvoltage Relay - Adjust
the control spring so that the moving contact will
leave the backstop of the time dial at 8.1% of continu=
ous voltage and return at 7.9% of continuous voltage,

3. Time Curve Calibration - Install the permanent
magnet.

a. CV-1 and CV-2 UndervoltagebhRelay - Use
test circuit of figure 15. With switch "S" opened, ad-
just resistor "A" until voltmeter reads tapyvalue volt-
age or higher. Close switch "S" and(adjustyresistor
»B* until the voltmeter reads 50 percent/ of/tap value
voltage. Open switch "S" and allow the moving con-
tact to move to the backstop of the,time dial. Close
switch "S" and measure operatingtime:

Adjust the permanentjmagnet gap until the oper-
ating time corresponds to the,value given in table 1.

b. CV-4 and CV-5 Overvoltage Relay, CV-8
Low Pickup Overvoltage Relay - Applysthe ‘indicated
voltage of table 1 and measure the ©operating time.
Adjust the permanent magnet keeper untildthe oper-
ating time corresponds to the value given in table 1.

c. CV-6 and CV-7 Over or Undervoltage
Relay - Apply the indicated voltage of table 1 and
measwre the operating timef” Adjust the permanent
magnet keeper until theyoperating time corresponds to
the value given in table Iy

Measure the reset time ofthe disc from the station-
ary front contact to the Stationary back contact. This
time should be as shewndin table 1.

TABLE |

Percent Tap Time Operating Reset
Type Value Violtage Or Dial Time Time
Relay Pickup Voltage Setting in Sec. in Sec.
cvl 50 6 68
CcvVv2 50 6 8.6
CV4 140 6 37.5
CVs 140 6 6.8
CVé 140 6 33 32.5
CcVi 140 6 5.9 5.7
CcVv8 800 6 3.0

B. Indicating Contactor Switch - Unit (ICS) - Close
the main relay contacts and pass sufficient d-c cur-
rent through the trip circuit to close the contacts of
the ICS. This value of current should not be greater
than the particular ICS setting being used. The indi-
cator target should drop freely.

RENEWAL PARTS

Repair work can be done most satisfactorily at
the factory. However, interchangeable parts can be
furnished to the customers who are equipped for doing
repair work. When ordering parts, always give the
complete nameplate data.

15
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Outline and drilling for FT11 case used for projection and/or semi-flush case.
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INSTALLATION

Westinghouse 1.L. 41-201.2B
OPERATION e MAINTENANCE

INSTRUCTIO NS

TYPE CV FREQUENCY
COMPENSATED VOLTAGE RELAY

CAUTION: Before putting relays into service, re-
move all blocking which may have been inserted for
the purpose of securing the parts during shipment,
make sure that all moving parts operate freely, in-
spect the contacts to see that they are clean and
operate the relay to check the settings and elec-
trical connections.

APPLICATION

The type CV relays are single-phase induction-
disc type relays operating either on under or over
voltage or both. These relays are frequency com-
pensated such that their pickup between 30 and 90
cycles is within 5 per cent of the 60 cycle value.

CONTENTS

This instruction leaflet applies to the foblowing
types of relays.

CV-21 Long Time Undervoltage Relbay

CV- 22 Short Time Undervolfage Relay

CV-24 Long Time Overvoltage Relay

CV-25 Short Time Overyoltage Relay

CV-26 Long Time Over“or Undervoltage Relay
CV-27 Short Time Oyver or, Undervoltage Relay.

CONSTRUCGTTON™& OPERATION

The types C¥:21(CV-22, CV-24, CV-25, CV-26,
and CV-27 relays ‘Gensist of a voltage unit and an
indicating £contactor, switch (ICS). The component
parts of thejrelaysf are connected as shown in the
internal schemati€ diagram. Some style relays con-
tain an instantaneous indicating voltage switch
(I1V) which also operates independent of frequency.

A. Voltage Unit (CV)

The’ overvoltage unit is an ‘“‘E’’ type laminated
stracture with coils on each leg. The coil on the
center leg of the structure is an autotransformer,

SUPERSEDES I.L. 41-201.2A

*Denotes change from superseded issue.

winding with a tapped, primary. The secondary
winding of the autotransfermer is connected to
identical coils ongthe (Quter legs of the ‘““E’’ type
laminated structure.“§The coils are connected in
such a manner thatythe combination of all the fluxes
produced resdlt“im, out-of-phase fluxes in the air gap.
The out-of-phase air gap fluxes produced cause a
contact cl@singterque.

The undervoltage unit operates on the same
principle®as the overvoltage unit except the con-
nectiens to the leg coils are reversed to cause the
outfef-phase fluxes to produce a contact opening
torque.

The units are frequency compensated by means
of a resistor located in the outer leg coil circuit.

B. Instantaneous Indicating Voltage Switch (l1V)

The instantaneous trip unit is a small a-c oper-
ated clapper type device. A magnetic armature, to
which leaf-spring mounted contacts are attached, is
attracted to the magnetic core upon energization of
the switch. When the switch closes, the moving con-
tacts bridge two stationary contacts completing the
trip circuit. Also during the operation two fingers on
the armature deflect a spring located on the front of
the switch which allows the operation indicator
target to drop. The target is reset from the outside
of the case by a push rod located at the bottom of
the cover.

The adjustable pickup range is accomplished by
means of an adjustable resistor.

C. Indicating Contactor Switch (ICS)

The indicating contactor switch is a small d-c
operated clapper type device. A magnetic armature,
to which leaf-spring mounted contacts are attached,
is attracted to the magnetic core upon energization
of the switch. When the switch closes, the moving
contacts bridge two stationary contacts, completing
the trip circuit. Also, during this operation two

EFFECTIVE OCTOBER 1970
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Fig. 1 Internal Schematic for the type CV (S.P.S5.T.)
voltage relay in the FT-11 case.

fingers on the armature deflect a spring located on
front of the switch, which allows the operation in-
dicator target to drop. The target is reset from the
outside of the case by a push rod located at the
bottom of the case.

The front spring, in addition to holdinggthe
target, provides restraint for the armature and{thus
controls the pickup value of the switch.

CHARACTERISTICS
These relays are frequency compensated ‘Such that
their pickup between 30 and 90 cycles@Wis within 5%
of the 60 cycle value.

The CV-21 and CV-22 undervolfage relays, CV-24
and CV-25 overvoltage relays, and,CV-26 and CV-27
over or undervoltage relaysg@re available in the
voltage ranges:

Range Taps

55-140 55 64, 30 82 93 105 120 140
110-280 110 128 140, 464 186 210 240 280

A. CV-21 and CV-22,Undervoltage Relays -
CV-24 and,CV-25 Overvoltage Relays.

Tap value%yoltage is the minimum voltage re-
quired ¢to Sust close the relay contacts. At this
valuey.0f) voltage, the moving contacts will leave
the baekstop of the time dial and move to close the

Fig.42 'Internal Schematic for the type CV(D.P.S.T.)
voltage relay in the FT-11 case.

front ‘eentacts. Normal operation of the two relays
is (such that the CV-21 and CV-22 undervoltage
relays will open its contacts with application of
voltages greater than tap value voltage, while the
CV-24 and CV-25 overvoltage relay closes its con-
tacts with voltages greater than tap value voltage.

B. CV-26 and CV-27 Over or Undervoltage Relays

Tap value voltage is the value of voltage at
which the stationary front contact closes. The
stationary back contact will close within 5% of this
value.

When the relay is used as an overvoltage relay,
the moving contact is made with the stationary back
contact for values of applied voltage less than tap
value voltage. With application of voltages greater
than tap value voltage, the moving contact moves to
close the front contact in a time as shown by the
right hand curve of either Fig. 8 or 9.

When the relay is used as an undervoltage relay,
the moving contact is made with the stationary front
contact for values of applied voltage greater thantap
value voltage. With the application of voltages less
than tap value voltage, the moving contact moves to
close the back contact in a time as shown on the
left-hand curves of either figures 8 or 9.

i,



TYPE CV RELAY 1.L. 41.201.2B
* TABLE A
TAPS
Rated — Volt- Amps. Power Watts
Voltage 120 Volt Relay 240 Volt Relay Factor
55 110 14.38 .44 6.3
64 128 10.38 .41 4.23
70 140 8.35 .39 3.26
82 164 6.00 .37 2.23
120 or
240 Volts
93 186 4.66 .35 1.63
105 210 3.64 .34 1.25
120 240 2.717 .33 .92
140 280 2004 .31 .63
C. Instantaneous Indicating Voltage Switch (11V) SETTINGS

The range of operationis 120 to 200 volts ac. The
pickup is adjusted by means of an adjustable resis-
tor.

Trip Circuit

The main contacts will safely close 30 amperes
at 250 volts d-c and the seal-in contagts of the
indicating contactor switch will safely “eary this
current long enough to trip a circuit breaker.

The indicating contactor switchfhasWtwo taps
that provide a pickup setting of 0.2 or 2 @mperes. To
change taps requires connecting the lead located in
front of the tap block to the desiredysetting by means
of a screw connection.

Trip Circuit Constants
Indicating contactor — 0.2) Amp. tap 6.5 ohms d-c
Switch resistance

*¥(, 2 Amp. tap 0.15 ohms d-c
resistance

ENERGY REQUIREMENTS

The burdensfof the CV-21,CV-22, CV-24, CV-25,
CV-26, CV-27 relays at rated voltage are shown in
Table A ahove.

The burden of the 11V (when used) is in addition
tonthe above burdens and is as follows:

Setting Voltage Applied Burden
120 Volts 120 Volts 2.0 VA.
200 Volts 200 Volts 3.0 VA.

A, CV Unit

The setting of the CV unit can be defined either
by tap setting and time dial position or by tap set-
ting and .a specific time of operation at some per-
centage of tap value voltage (e.g. on CV-24 120 tap
setting, 2 time dial position or 120 tap setting, 12
seconds at 140 per cent of tap value voltage).

To provide selective circuit breaker operation,
a minimum coordinating time of 0.3 seconds plus
circuit breaker time is recommended between the
relay being set and the relays with which coordina-
tion is to be effected.

The connector screw on the terminal plate above
the time dial connects various turns of the operating
coil. By placing this screw in the various terminal
plate holes, the relay will just close its contacts at
the corresponding voltage of 55-64-70-82-93-105-120-
150 volts or as marked on the terminal plate.

The nylon screw on the terminal plate holds the
tap plate in position when taps are being changed.
To use the position on the terminal plate in which
the nylon screw is used, remove the nylon screw and
place it in one of the unused holes. Then remove the
tap screw and insert it in the terminal plate hole.

Instantaneous Reclosing

The factory adjustment. of the voltage unit con-
tacts provides a contact follow. Where circuit break-
er reclosing will be initiated immediately after a
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Fig. 3 Internal Schematic for the type CV (S.P.D.T.)
voltage relay in the FT-11 case.

trip by the overvoltage contact, the time of the
opening of the contacts should be a minimum. This
condition is obtained by loosening the stationary
contact mounting screw, removing the contact platg
and then replacing the plate with the bent end rest=
ing against the contact spring.

For double trip relays, the upper stationary con-
tact is adjusted such that the contact rests_solidly,
against the back stop. The lower stationary eon-
tact is then adjusted such that both stationary con-
tacts make contact simultaneously with“their res-
pective moving contact.

B. Instantaneous Indicating Voltage Switeh (11V)

The adjustable resistor mustiobe adjusted for the
desired pickup voltage.

C. Indicating Contagfor SwitchiCS)

Only one setting 4s required on the ICS unit;
that is, the selectionjef 4#he 0.2 to 2.0 ampere tap
setting. This selection is made by connecting the
lead located in front of the tap block to the desired
setting by means of the connecting screw.

INSTALLATION

Thejrelays should be mounted on switchboard
panelsWern) their equivalent in a location free from
diftyymoisture, excessive vibration, and heat. Mount

the relay vertically by means of the four mounting
holes on the flange for semi-flush mounting ommby:
means of the rear mounting stud or studs for pro-
jection mounting. Either a mounting stud or%the
mounting screws may be utilized for grounding the
relay. The electrical connections may be made dir-
ectly to the terminals by means of screws for steel
panel mounting or to the terminalfstuds, furnished
with the relay for thick panelymounting. The ter-
minal studs may be easily removedyor inserted by
locking two nuts on the stud amdythen turning the
the proper nut with a wrench.

For detailed FT Case, information refer to I.L.
41-076.

ADJUSTMENTS\& MAINTENANCE

The proper, adjustments to insure correct opera-
tion of this ‘telay, have been made at the factory.
Upon receipt,ofithe relay, no customer adjustments,
otherhthanWthose covered under ‘‘Settings,’’ should
be regiiited.

Acceptance Check

The following check is recommended to insure
that'the relay is in proper working order:

A. CV Unit

1. Contact

The index mark on the movement frame will
coincide with the ‘‘O’’ mark on the time dial
when the stationary contact has moved
through approximately one half of its normal
deflection. Therefore, with the stationary
contact resting against the backstop, the
index mark is offset to the right of the ““O’’
mark by approximately .020’’. (For the type
CV-26 and CV-27 relays the back contact has
no follow when the front contact is through
one-half of its follow). The placement of the
various time dial positions in line with the
index mark will give operating times as
shown on the respective time-current curves.
For double trip relays, the follow on the
stationary contacts should be approximately
1/32".

2. Minimum Trip Voltage — set the time dial to
position 6. Alternately apply tap value volt-
age plus 3% and tap value voltage minus 3%.

a. CV-24 and CV-25 Overvoltage Relays,




TYPE CV RELAY

1.L. 4120198

CV-26 and CV-27 Over or Undervoltage

Relays — The moving contact should
leave the backstop at tap value voltage
plus 3% and should return to the back-
stop at tap value voltage minus 3%

b. CV-21 and CV-22 Undervoltage Relays —

The moving contact should leave the
backstop at tap value voltage minus 3%
and should return to the backstop at tap
value voltage plus 3%.

3. Instantaneous Indicating Voltage Switch (IIV)-
Apply desired pickup voltage and adjust the

internal adjustable resistor until the con-
tacts just make. The target should drop
freely.

4. Indicating Contactor Switch (ICS) — Close
the main relay contacts and pass sufficient
d-c current through the trip circuit to close
the contacts of the ICS. This value of cur-
rent should be not greater than the particular
ICS tap setting being used. The operation
indicator target should drop freely.

The contact gap should be approximately
.047" between the bridging moving contagct
and the adjustable stationary contagts. The
bridging moving could touch both &tationary
contacts simultaneously.

Routing Maintenance

All relays should be inspected periodically
and the time of operation should be ¢checked at
least once every year or at suchgother time intervals
as may be dictated by experiefice“te be suitable to
the particular application. [T he“use of phantom loads,
in testing induction-type relays, should be avoided,
since the resulting distofted current wave form will
produce an error in timing.

All contacts she@tldpbe periodically cleaned. A
contact burnisher #182A836H01 is recommended for
this purpose.g4The“ase ‘6ffabrasive material for clean-
ing contacts isgnot“pecommended, because of the
danger of“embédding small particles in the face of
the soft filver‘and#thus, impairing the contact.

Calibration

Use the following procedure for calibrating the
rélay. if the relay has been taken apart for repairs,
or the adjustments have been distrubed. This proce-
dure“should not be used until it is apparent that the
relay is not in proper working order (See ‘‘Accept-
ance check’’)

A. CV Unit

1

. Contact

The index mark on the movement frame will
coincide with the ‘““O’’ mark on the time dial
when the stationary contact4p has moved
through approximatelygene half of its normal
deflection. Therefote,#with the stationary
contact resting ‘againstgfthe backstop, the
index mark is offset to,the right of the ““O”’
mark by approximately .020’’. (For the type
CV-26 and GV-27 relays the back contact has
no follow, whennthe front contact is through
one-half of%its follow). The placement of the
variou$ time dial positions in line with the
index*gmark * will give operating times as
shiown,on“the respective time-current curves.
For/ double trip relays, the follow on the
statlonary contacts should be approximately
1/32'".

Minimum Trip Voltage

3.

The adjustment of the spring tension in
setting the minimum trip voltage value of the
relay is most conveniently made with the
damping magnet removed.

Set the relay on the minimum tap setting.
Adjust the spring until the contact just
leaves the backstop of the time dial at the
10% position within 0.5 volt of the value
that it just leaves the backstop with the time

dial set at the Y% position.
Set the relay on the 6 time position.

a. CV-24 and CV-25 Overvoltage, CV-26
and CV-27 Over or Undervoltage — Adjust
the resistor in the rear so that the moving
contact will leave the backstop of the
time dial at tap value voltage +1.0% and
will return to the backstop at tap value
voltage — 1.0%.

b. CV-21 and CV-22 Undervoltage Relays —
Adjust the resistor in the rear so that the
moving contact will leave the backstop of
the time dial at tap value voltage —1.0%
and will return to the backstop at tap
value voltage +1.0%.

Install the permanent magnet.

a. CV-21 and CV-22 Undervoltage Relay —
Use designated test circuit. With switch
‘‘S’’ opened, adjust resistor ‘“A’’ until
voltmeter reads tap value voltage or
higher. Close switch ‘‘S’’ and adjust
resistor “‘B’’ until the voltmeter reads




TYPE CV RELAY

TABLE | O

Type Percent Tap Time Operating Reset@
Relay Val.ue Voltage Or Digl Time Time

Pickup Voltage Setting in Sec. in Sec.
cval 50 6 68 ¢
CV-22 50 6 8.6 %
CV-24 140 6 37.5
CV-25 140 6 6.8
CV-26 140 6 33 32.5
Ccv-217 140 6 ! % 5.7

40 per cent of tap value voltage. Open
switch ‘‘S’’ and allow the moving contact
to move to the backstop of the time dial.
Close switch ‘“‘S’’ and measure operating
time.

Adjust the permanent magnet gap until
the operating time corresponds to the
value given in table 1.

B. Instant i%ingVolfuge Switch (11V)
The con ap should be 3/32 + 1/64 between

ntact and the adjustable stationary
. idging moving contact should touch
both ionery contacts simultaneously. When the
ar ure fully picked up there should be some
ipe he contacts.

e core screw should be all the way in prior to

b, CV-24 d CV-25 O r 1 setting the pickup. Apply desired pickup voltage
- CV- an v- vervoltage Rela and adjust the adjustable resistor until the contacts

Apply the indicated voltage of table d
measure the operating time. Adjust_th

permanent magnet keeper until the oper,
ing time corresponds to the value gi
table 1. < : ’

%\roltage

t keeper until
sponds to the

c. CV-26 and CV-27 Over

table 1 and measur
Adjust the permanen ag
the operating ti

value given in t

time of the disc from
contact to the station-
This time should be as

Measure re

just make. The target should drop at the same time.

C. Indicating Contactor Switch — Unit (ICS)

Close the main relay contacts and pass suf-
ficient d-c current through the trip circuit to close
the contacts of the ICS. This value of current should
not be greater than the particular ICS setting being
used. The indicator target should drop freely.

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 data.

o,



TYPE CV RELAY 1.L. 4120128
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Fig. 4 Typical 60-cycle time curves or the type CV-21 Long Time Undervoltage Relay.
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Fig. 10 Diagram of test connections for Type CV Under:
voltage relays.

Fig. 11 Diagram of test connections for Type CV Over-

voltage relays.
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INSTALLATION

Westinghouse I.L. 41-201.2A
OPERATION e MAINTENANCE

INSTRUCTIONS

TYPE CV FREQUENCY
COMPENSATED VOLTAGE RELAY

CAUTION: Before putting relays into service, re-
move all blocking which may have been inserted for
the purpose of securing the parts during shipment,
make sure that all moving parts operate freely, in-
spect the contacts to see that they are clean and
operate the relay to check the settings and elec-
trical connections.

APPLICATION

The type CV relays are single-phase induction-
disc type relays operating either on under or over
voltage or both. These relays are frequency com-
pensated such that their pickup between 30 and 90
cycles is within 5 per cent of the 60 cycle value.

CONTENTS

This instruction leaflet applies to the following
types of relays.

CV-21 Long Time Undervoltage Relay

CV-22 Short Time Undervoltage Relay

CV-24 Long Time Overvoltage Relay

CV-25 Short Time Overvoltage Relay

CV-26 Long Time Over<¢on, Undervoltage Relay
CV-27 Short Time Over or JUndervoltage Relay.

CONSTRUCFTON & OPERATION

The types CVU2150CV-22, CV-24, CV-25, CV-26,
and CV-27 relays comnsist of a voltage unit and an
indicating scontdetor ., switch (ICS). The component
parts of the“relaysdare connected as shown in the
internal schematié¢ diagram. Some style relays con-
tain an instantaneous indicating voltage switch
(ITIV) which also operates independent of frequency.

A. Voltage Unit (CV)

Thevovervoltage unit is an ‘““‘E’’ type laminated
struéture with coils on each leg. The coil on the
center leg of the structure is an autotransformer,

SUPERSEDES I.L. 41-201.2

*Denotes change from superseded issue.

winding with a tappedgprimary. The secondary
winding of the autotransfermer is connected to
identical coils on ghe outer legs of the “‘E’’ type
laminated structure. “®Ehe coils are connected in
such a manner thatythe/combination of all the fluxes
produced result imyout-of-phase fluxes in the air gap.
The out-of-phase air gap fluxes produced cause a
contact cl@Sing torque.

The, undervoltage unit operates on the same
principleas the overvoltage unit except the con-
nections) to the leg coils are reversed to cause the
out-of-phase fluxes to produce a contact opening
torque.

The units are frequency compensated by means
of a resistor located in the outer leg coil circuit.

B. Instantaneous Indicating Voltage Switch (IIV)

The instantaneous trip unit is a small a-c oper-
ated clapper type device. A magnetic armature, to
which leaf-spring mounted contacts are attached, is
attracted to the magnetic core upon energization of
the switch. When the switch closes, the moving con-
tacts bridge two stationary contacts completing the
trip circuit. Also during the operation two fingers on
the armature deflect a spring located on the front of
the switch which allows the operation indicator
target to drop. The target is reset from the outside
of the case by a push rod located at the bottom of
the cover.

The adjustable pickup range is accomplished by
means of an adjustable resistor.

C. Indicating Contactor Switch (ICS)

The indicating contactor switch is a small d-c
operated clapper type device. A magnetic armature,
to which leaf-spring mounted contacts are attached,
is attracted to the magnetic core upon energization
of the switch. When the switch closes, the moving
contacts bridge two stationary contacts, completing
the trip circuit. Also, during this operation two

EFFECTIVE OCTOBER 1967
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Fig. 1 Internal Schematic for the type CV (S.P.S.T.)
voltage relay in the FT-11 case.

fingers on the armature deflect a spring located on
front of the switch, which allows the operation in-
dicator target to drop. The target is reset from the
outside of the case by a push rod located at ghe
bottom of the case.

The front spring, in addition to holdingfthe
target, provides restraint for the armature andUthus
controls the pickup value of the switch.

CHARACTERISTICS

These relays are frequency compensat@d Such that
their pickup between 30 and 90 cyecles“is within 5%
of the 60 cycle value.

The CV-21 and CV-22 undervoltageselays, CV-24
and CV-25 overvoltage relays, and,CV;26 and CV-217
over or undervoltage relaysf are available in the
voltage ranges:

Range Taps

55-140 55 649,470 82 93 105 120 140
110-280 110 128 1404164 186 210 240 280

A. CV-21 and CV-22)Undervoltage Relays -
CV-24 and,CV-25 Overvoltage Relays.

Tap, value voltage is the minimum voltage re-
quiredWto just close the relay contacts. At this
valuénof) voltage, the moving contacts will leave
the, baekstop of the time dial and move to close the

Figf'2 Internal Schematic for the type CV(D.P.S.T.)
voltage relay in the FT-11 case.

front contacts. Normal operation of the two relays
is ('such that the CV-21 and CV-22 undervoltage
relays will open its contacts with application of
voltages greater than tap value voltage, while the
CV-24 and CV-25 overvoltage relay closes its con-
tacts with voltages greater than tap value voltage.

B. CV-26 and CV-27 Over or Undervoltage Relays

Tap value voltage is the value of voltage at
which the stationary front contact closes. The
stationary back contact will close within 5% of this
value.

When the relay is used as an overvoltage relay,
the moving contact is made with the stationary back
contact for values of applied voltage less than tap
value voltage. With application of voltages greater
than tap value voltage, the moving contact moves to
close the front contact in a time as shown by the
right hand curve of either Fig. 8 or 9.

When the relay is used as an undervoltage relay,
the moving contact is made with the stationary front
contact for values of applied voltage greater thantap
value voltage. With the application of voltages less
than tap value voltage, the moving contact moves to
close the back contact in a time as shown on the
left-hand curves of either figures 8 or 9.



Therange of operationis 120 to 200 volts ac. The
pickup is adjusted by means of an adjustable resis-
tor.

Trip Circuit

The main contacts will safely close 30 amperes
at 250 volts d-c and the seal-in contaéts of the
indicating contactor switch will safely ‘earry this
current long enough to trip a circuit breaker.

The indicating contactor switchfhas “two taps
that provide a pickup setting of 0.2_es 2 @mperes. To
change taps requires connecting the le@d located in
front of the tap block to the desired“setting by means
of a screw connection.

Trip Circuit Constants

Indicating contactor — 0.2)Amp. tap 6.5 ohms d-c
Switch resistance

0.2 Amp. tap 0.15 ohms d-c
resistance

ENERGY REQUIREMENTS

The burdens of the CV-21, CV-22, CV-24, CV-25,
CV-26, CV-27 relays at rated voltage are as follows

The burden of the 11V (when used) is in addition
to therabove burdens and is as follows:

Setting _Voltage Applied _Burden
120 Volts 120 Volts 2.0 VA.
200 Volts 200 Volts 3.0 VA.

TYPE CV RELAY I.L. 41:201.2K
TAPS
Rated Power
Volt-Amps. Watts
Voltage 120 Volt Relay 240 Volt Relay P Factor
55 110 14.38 .44 6.3
64 128 10.38 .41 4.23
70 140 8.35 .39 3.26
82 164 6.00 .37 2.23
120 or
240 Volts
93 186 4.66 .35 1.63
105 210 3.64 .34 1.25
120 240 2.117 .33 .92
140 280 2.04 .31 .63
* C. Instantaneous Indicating Voltage Switch (11V) SETTINGS

_Ay CV Unit

The setting of the CV unit can be defined either
by tap setting and time dial position or by tap set-
ting and a specific time of operation at some per-
centage of tap value voltage (e.g. on CV-24 120 tap
setting, 2 time dial position or 120 tap setting, 12
seconds at 140 per cent of tap value voltage).

To provide selective circuit breaker operation,
a minimum coordinating time of 0.3 seconds plus
circuit breaker time is recommended between the
relay being set and the relays with which coordina-
tion is to be effected.

The connector screw on the terminal plate above
the time dial connects various turns of the operating
coil. By placing this screw in the various terminal
plate holes, the relay will just close its contacts at
the corresponding voltage of 55-64-70-82-93-105-120-
150 volts or as marked on the terminal plate.

The nylon screw on the terminal plate holds the
tap plate in position when taps are being changed.
To use the position on the terminal plate in which
the nylon screw is used, remove the nylon screw and
place it in one of the unused holes. Then remove the
tap screw and insert it in the terminal plate hole.

Instantaneous Reclosing

The factory adjustment of the voltage unit con-
tacts provides a contact follow. Where circuit break-
er reclosing will be initiated immediately after a
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Fig. 3 Internal Schematic for the type CV (S.P.D.T.)
voltage relay in the FT-11 case.

trip by the overvoltage contact, the time of the
opening of the contacts should be a minimum. This
condition is obtained by loosening the stationary
contact mounting screw, removing the contact plate
and then replacing the plate with the bent end rest-
ing against the contact spring.

For double trip relays, the upper stationary con-
tact is adjusted such that the contact restsmsolidly
against the back stop. The lower stationary ‘Con-
tact is then adjusted such that both stationamysCon-
tacts make contact simultaneously with their res-
pective moving contact.

B. Instantaneous Indicating Voltdge Switch (11V)

The adjustable resistor must“be adjusted for the
desired pickup voltage.

C. Indicating Contagtor Switch (ICS)

Only one settingdis regquired on the ICS unit;
that is, the selection“offthe 0.2 to 2.0 ampere tap
setting. This selection is made by connecting the
lead located in front of the tap block to the desired
setting by means of the connecting screw.

ENSTALLATION

TheWrelays should be mounted on switchboard
panels or’their equivalent in a location free from
@irt, "moisture, excessive vibration, and heat. Mount

the relay vertically by means of the four mounting
holes on the flange for semi-flush mounting 0T by
means of the rear mounting stud or studs for\pro-
jection mounting. Either a mounting stud or “the
mounting screws may be utilized for grounding the
relay. The electrical connections may be made dir-
ectly to the terminals by means of serews for steel
panel mounting or to the terminalf staids) furnished
with the relay for thick panel “mounting. The ter-
minal studs may be easily remevedfor inserted by
locking two nuts on the stud andhwthen turning the
the proper nut with a wrench.

For detailed FFT Casejinformation refer to I.L.
41-076.

ADJUSTMENT S%& MAINTENANCE

The propemjadjustments to insure correct opera-
tion of,this relayphave been made at the factory.
Upon receipt@efthe relay, no customer adjustments,
othertfian those covered under ‘‘Settings,’’ should
be required.

Acceptance Check

The following check is recommended to insure
that the relay is in proper working order:

A. CV Unit

1. Contact

The index mark on the movement frame will
coincide with the ‘O’ mark on the time dial
when the stationary contact has moved
through approximately one half of its normal
deflection. Therefore, with the stationary
contact resting against the backstop, the
index mark is offset to the right of the ‘O’
mark by approximately .020’’. (For the type
CV-26 and CV-27 relays the back contact has
no follow when the front contact is through
one-half of its follow). The placement of the
various time dial positions in line with the
index mark will give operating times as
shown on the respective time-current curves.
For double trip relays, the follow on the
stationary contacts should be approximately
1/32.

2. Minimum Trip Voltage — set the time dial to
position 6. Alternately apply tap value volt-
age plus 3% and tap value voltage minus 3%.

a. CV-24 and CV-25 Overvoltage Relays,

A,

Ay,



TYPE CV RELAY

1.L. 41-201.2A

CV-26 and CV-27 Over or Undervoltage

Relays — The moving contact should
leave the backstop at tap value voltage
plus 3% and should return to the back-
stop at tap value voltage minus 3%

b. CV-21 and CV-22 Undervoltage Relays —

The moving contact should leave the
backstop at tap value voltage minus 3%
and should return to the backstop at tap
value voltage plus 3%.

% 3. Instantaneous Indicating Voltage Switch(11V)-

Apply desired pickup voltage and adjust the
internal adjustable resistor until the con-
tacts just make. The target should drop
freely.

4. Indicating Contactor Switch (ICS) — Close
the main relay contacts and pass sufficient
d-c current through the trip circuit to close
the contacts of the ICS. This value of cur-
rent should be not greater than the particular
ICS tap setting being used. The operation
indicator target should drop freely.

The contact gap should be approximately
.047’ between the bridging moving contact
and the adjustable stationary contagfs. The
bridging moving could touch both Statiomary
contacts simultaneously.

Routing Maintenance

All relays should be inspected periodically
and the time of operation should be ‘¢hecked at
least once every year or at such ©themtime intervals
as may be dictated by experience taopbe suitable to
the particular application. ke use, of phantom loads,
in testing induction-type relays, should be avoided,
since the resulting distorted eurrent wave form will
produce an error in timing.

All contacts shguld be periodically cleaned. A
contact burnisher, #182A836H01 is recommended for
this purpose £The use of abrasive material for clean-
ing contacts isf’not recommended, because of the
danger of embedding small particles in the face of
the soft filver andfthus, impairing the contact.

Calibration

Use the following procedure for calibrating the
relaymifithe relay has been taken apart for repairs,
ongthe adjustments have been distrubed. This proce-
dure should not be used until it is apparent that the
relay is not in proper working order (See ‘‘Accept-
ance check’’)

A. CV Unit

1

3.

. Contact

The index mark on the movement frame will
coincide with the ‘“O’’ mark on the time dial
when the stationary contact4has moved
through approximatelyg®ne half of its normal
deflection. Therefore, #with the stationary
contact resting againstwfthe backstop, the
index mark is offSet toWthe right of the ‘O’
mark by approximately .020’’. (For the type
CV-26 and C¥-27telays the back contact has
no followgwhen‘the front contact is through
one-half_of its_follow). The placement of the
various time,dial positions in line with the
index “mark will give operating times as
shownien the respective time-current curves.
For/double trip relays, the follow on the
stationary contacts should be approximately
1/32.

Minimum Trip Voltage

The adjustment of the spring tension in
setting the minimum trip voltage value of the
relay is most conveniently made with the
damping magnet removed.

Set the relay on the minimum tap setting.
Adjust the spring such that the same voltage
is required to just move the contact from the
backstop of the time dial to the % and 10%
position.

Set the relay on the 6 time position.

a. CV-24 and CV-25 Overvoltage, CV-26
and CV-27 Over or Undervoltage — Adjust
the resistor in the rear so that the moving
contact will leave the backstop of the
time dial at tap value voltage +1.0% and
will return to the backstop at tap value
voltage — 1.0%.

b. CV-21 and CV-22 Undervoltage Relays —
Adjust the resistor in the rear so that the
moving contact will leave the backstop of
the time dial at tap value voltage —1.0%
and will return to the backstop at tap
value voltage +1.0%.

Install the permanent magnet.

a. CV-21 and CV-22 Undervoltage Relay —
Use designated test circuit. With switch
‘‘S’” opened, adjust resistor ‘“A’’ until
voltmeter reads tap value voltage or
higher. Close switch ‘‘S’” and adjust
resistor ‘‘B’’ until the voltmeter reads




TYPE CV RELAY

TABLE |

Type Percent Tap Time Operating Reset
Relay Val'ue Voltage Or Digl ‘Time Time

Pickup Voltage Setting in Sec. in Sec.
Ccv2l 50 6 68
Cv-22 50 6 8.6
CV-24 140 6 37.5
CV-25 140 6.8
CV-26 140 6 33 32.5
Cv-21 140 6 * 5% * 5.7

40 per cent of tap value voltage. Open
switch ‘““S’’ and allow the moving contact
to move to the backstop of the time dial.
Close switch ‘‘S’’ and measure operating
time.

Adjust the permanent magnet gap until
the operating time corresponds to the
value given in table 1.

b. CV-24 and CV-25 Overvoltage Relay =
Apply the indicated voltage of table 1"amnd
measure the operating time. Adjustmthe
permanent magnet keeper until the gperat=
ing time corresponds to the valueggiven in
table 1.

c. CV-26 and CV-27 OvergorgUndervoltage
Relay — Apply the indieated“voltage of
table 1 and measurg€ the goperating time.
Adjust the permanentiymagnet keeper until
the operating fime > corresponds to the
value givengin table 1,

Measurefthe,reset, time of the disc from
the stationdry frent contact to the station-
ary back econtact. This time should be as
shown in table 1.

* B. Instantaneous Indicating Voltage Switch (11V)

The contactigap should be 3/32 + 1/64 between
the brfidging ceontact and the adjustable stationary
contacts. “Fhe bridging moving contact should touch
bothgstationery contacts simultaneously. When the
armature Is fully picked up there should be some
wipe ofythe contacts.

The core screw should be all the way in prior to
setting the pickup. Apply desired pickup voltage
and adjust the adjustable resistor until the contacts
just make. The target should drop at the same time.

C. Indicating Contactor Switch — Unit (ICS)

Close the main relay contacts and pass suf-
ficient d-c current through the trip circuit to close
the contacts of the ICS. This value of current should
not be greater than the particular ICS setting being
used. The indicator target should drop freely.

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 data.

-,
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Fig. 4 Typical 60-cycle time curves or the type CV-21 Long Time Undervoltage Relay.
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voltage relays.

Fig. 11 Diagram of test connections for Type CV Over-

voltage relays.
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INSTALLATION

Westinghouse  1.L. 41-201G
OPERATION ¢ MAINTENANCE

INSTRUCTIO NS

TYPE CV VOLTAGE RELAY

CAUTION Before putting relays into service, remove
all blocking which may have been inserted for the pur-
pose of securing the parts during shipment, make sure
that all moving parts operate freely, inspect the con-
tacts to see that they are clean and close properly,
and operate the relay to check the settings and
electrical connections.

APPLICATION

The type CV relays are single-phase induction-
disc type relays operating either on under or over
voltage or both. These relays are applied as a volt-
age fault detector operating in conjunction with other
protective relays. The relays are also used as timing
devices for various automatic operations.

CONTENTS

This instruction leaflet applies to the ‘fellowing
types of relays:

CV-1 Long Time Undervoltage Relay

CV-2 Short Time Undervoltage Relay

CV-4 Long Time Overvoltage Relay

CV-5 Short Time Overvoltage Relay

CV-6 Long Time Over or Undervoltage Relay

CV-T Short Time Over or Underivoltage Relay
CV-8 Low Voltage Pickup Overvoltage Relay

CONSTRUCTION"ANDIOPERATION

The types CV-1, CV-2, CV-4, CV-5, CV-6, and
CV-Trelays consistiof@ voltage unit and an indicating
contactor switch"(ICS)wThe principal component parts
of the relay’ and their location are shown in figures
1, 2, and 3.

The type 'CV-8frelay in addition to the above com-
ponents also has a capacitor which is series tuned
with the main coil of the electromagnet. This tuned
circuit offers a low impedance to fundamental current
andg a high impedance to third harmonic currents.
Hence, the relay has a low pick up value for funda-
mental woltage and a much higher value of pickup for
third harmonic voltage. At rated voltage the electro-
magnet is saturated causing the circuit to be detuned.
The impedance of the circuit is increased and limits
the fundamental current to a safe value.

SUPERSEDES I.L. 201F

*Denotes change from superseded issve.

A. Voltage Unit (CV)

The overvoltagejunit operates on the induction-
disc principle.“A main tapped coil located on the
center leg of an "E"itype laminated structure produces
a flux which divides and returns through the outer
legs. A shading coil causes the flux through the left
leg (front view)to lag the main pole flux. The out-of-
phase fluxes thus produced in the air gap causes a
contact clesing torque.

Theundervoltage unit operates on the same prin-
ciple,as the overvoltage unit except the shading coil
ishon the right leg (front view). This causes the
out-of-phase fluxes to produce a contact opening
torque.

B. Indicating Contactor Switch (ICS)

The indicating contactér switch is a small d-c
operated clapper type device. A magnetic armature,
to which leaf-spring mounted contacts are attached,
is attracted to the magnetic core upon energization of
the switch. When the switch closes, the moving con-
tacts bridge two stationary contacts, completing the
trip circuit. Also, during this operation two fingers
on the armature deflect a spring located on the front
of the switch, which allows the operation indicator
target to drop. The target is reset from the outside of
the case by a push rod located at the bottom of the
case.

The front spring, in addition to holding the target,
provides restraint for the armature and thus controls
the pickup value of the switch.

CHARACTERISTICS

The low pickup CV-8 Overvoltage Relay is avail-
able with the following continuous voltages.

67 volts
199 volts

* The minimum voltage required to just close the
CV-8 contacts is 8% of the continuous voltage. Typi-
cal operating times of the type CV-8 relay are shown
on figure 8. An adjustable 5.4 to 20 volt relay with
a 67 volt continuous and a 16 to 40 volt relay with a
continuous of 199 volts is also available.

EFFECTIVE OCTOBER 1967
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Fig. 1. Type CV-2 Relay Without Case. 1-Voltage Unit (CV). 2-Indicating Contactor Switch (ICS). 3-Indicating Contactor
Switch Tap Block.

Fig., 2. Voltage Unit (CV). 1-Tap Block. 2-Time Dial. 3-Control Spring Assemoly. 4-Disc. 5-Stationary Contact Assembly.
6-Permanent Magnet.
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Fig. 3. Indicating Contactor Switch (ICS).

The CV-1 and CV-2 Undérvoltage Relays,/CV-4
and CV-5 Overvoltage Relays, and CV<6 and CV-7

Over or Undervoltage Relays are availableyinthe
following voltage ranges:

Range Taps

B. CV-6 and CV-T Over or Undervoltage Relays

55-140 55 64 70 82 93 105
110-280 110 128 140

120 140
164,“9186%w210 240 280

A. CV-1 and CV-2 Undervoltage, Relays -- CV-4 and
CV-5. Overvoltage Reldys

Tap value voltage/fis the minimum voltage re-
quired to just close the Telay /contacts. At this value
of voltage, the movingWeontacts will leave the back-
stop of the time dial' and move to close the front
contacts. Normal, operation of the two relays is such
that the CV4l and €©V-2 undervoltage relays will open
its contacts with application of voltages greater than
tap value voltage, #hile the CV-4 and CV-5 overvolt-
age relay closesfits contacts with voltages greater
than tap value voltage. Thus, the operating curves of
figures 9 and 10 of the undervoltage relays apply
when the veltage is originally higher than tap value
voltage and is suddenly reduced to a value shown on
the curves. The operating curves of figures 11 and
12, ofethe overvoltage relays apply when the voltage
is, initially below tap value voltage and is suddenly
raised to a value shown on the curves.

Tap value voltage is the value of voltage at which
the stationary front contact closes. The stationary
back contact will close within 5% of this value.

When the relay is used as an overvoltage relay,
the moving contact is made with the stationary back
coact for values of applied voltage less than tap

value voltage. With application of voltages greater
than tap value voltage, the moving contact moves to
close the front contact in a time as shown by the
right-hand curves of either figures 13 or 14.

When the relay is used as an undervoltage relay,
the moving contact is made with the stationary front
contact for values of applied voltage greater than tap
value voltage. With the application of voltages less
than tap value voltage, the moving contact moves to
close the back contact in a time as shown on the
left-hand curves of either figures 13 or 14.

Trip Circuit

The main contacts will safely close 30 amperes at
250 volts d-c and the seal-in contacts of the indi-
cating contactor switch will safely carry this current
long enough to trip a circuit breaker.
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Fig. 4. Internal Schematic of the Double Trip Type CV Un-
der or Overvoltage Relays in Type FT11 Case.
For the Single Trip Relays the Circuits Associated
with Terminal 2 are Omitted.

The indicating contactor switch has two taps that
provide a pickup setting of 0.2 or 2 amperes. To
change taps requires connecting the lead located in
front of the tap block to the desired setting by means
of a screw connection.

Trip Circuit Constants

Indicating contactor — 0.2 amp. tap 6.5 ohmsfd-e
switch resistance
2.0 amp. tap 0.15 ohms d-¢
resistance

ENERGY REQUIREMENTS

The burdens of the CV-1, CV-2), CV-4, CV-5,
CV-6, CV-T relays at rated voltage are as follows:

_RutedA_ Taps _ Volt<fh Power Watts
120 Volt 240 Volt ‘Amps. Factor
Voltage Relay Relay

55 110 10.0 .38 3.8

64 128 7.0 .35 2.5

12000 g2 jea? a0 98 o9
240Volts g3 186 3.1 .31 1.0
105 210 2.4 .29 R

1% 240 1.8 .28 .5

140 280 1.3 .26 3

ATheséwrelays will continuously stand either
110%,0f rated voltage or tap value voltage, whichever
is higher:

Fig. 5. InternaliSchematic of the type CV Over or Under
voltage \Relay in Type FT11 case.

The burdens of the CV-8 relays at continuous
voltdage are as follows:

Continuous

Violtage Volt Amps. Power Factor Watts

199 30 .342 10

67 30 .342 10

SETTINGS

* Range Setting Applied Voltage VA
5.4 to 20V 5.4 67 30
20 67 15

16 to 40V 16 199 30
40 199 20

A. CV Unit

The setting of the CV unit can be defined either
by tap setting and time dial position or by tap setting
and a specific time of operation at some percentage
of tap value voltage (e.g. on CV-4 120 tap setting, 2
time dial position or 120 tap setting, 12 seconds at
140 percent of tap value voltage).

To provide selective circuit breaker operation, a
minimum coordinating time of 0.3 seconds plus circuit
breaker time is recommended between the relay being
set and the relays with which coordination is to be
effected.

The connector screw on the terminal plate above
the time dial connects various -turns of the operating
coil. By placing this screw in the various terminal
plate holes, the relay will just close its contacts at
the corresponding voltage of 55-64-70-82-93-105-120-
140 volts or as marked on the terminal plate.

oy
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Fig. 6. Internal Schematic of the type CV8 199 volt relay
in type FT1] case.

FigsZ. Internal Schematic of the type CV8 67 volt relay
in type FT2] case.
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type FT11 case with adjustable pickup.
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*'Eig. 8. Intefnal Schematic of the type CV 199 volt relay in % Fig. 9. Internal Schematic of the type CV8 67 volt relay in

type FT21 case with adjustable pickup.
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The nylon screw on the terminal plate holds the
tap plate in position when taps are being changed. To
use the position on the terminal plate in which the
nylon screw is used, remove the nylon screw and
place it in one of the unused holes. Then remove the
tap screw and insert it in the terminal plate hole.

Instantaneous Reclosing

The factory adjustment of the voltage unit con-
tacts provides a contact follow. Where circuit breaker
reclosing will be initiated immediately after a trip by
the over voltage contact, the time of the opening of
the contacts should be a minimum. This condition is
obtained by loosening the stationary contact mounting
screw, removing the contact plate and then replacing
the plate with the bent end resting against the contact
spring.

For double trip relays, the upper stationary con-
tact is adjusted such that the contact rests solidly
against the back stop. The lower stationary contact
is then adjusted such that both stationary contacts
make contact simultaneously with their respective
moving contact.

B. Indicating Contactor Switch (ICS)

No setting is required on the ICS unit except the
selection of the 0.2 to 2.0 ampere tap setting. This
selection is made by connecting the lead located in
front of the tap block to the desired setting by means
of the connecting screw.

INSTALLATION

The relays should be mounted on switchbéard
panels or their equivalent in a location free from dirt,
moisture, excessive vibration, and heat. Mount the
relay vertically by means of the four mounting hdles
on the flange for semi-flush mounting or by means of
the rear mounting stud or studs for projection mount-
ing. Either a mounting stud or the méunting“screws
may be utilized for grounding the ‘reélay.“§3The elec-
trical connections may be made directly oto the ter-
minals by means of screws for steel panel mounting
or to.-the terminal studs furnished, with the relay for
thick panel mounting. The gtérminal” studs may be
easily removed or inserted by lo¢king two nuts on the
stud and then turning theyproper. nut with a wrench.

For detailed F'Bf'Case infermation refer to I.L.
41-076.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct operation
of this relay,have been made at the factory. Upon
receipt of theWrelay, no customer adjustments, other
than thoseWwgcovered under "Settings", should be
requiredq

Acceptance Check

The “following check is recommended to insure
that“the relay is in proper working order:

A. CV Unit

1. Contact

a) By turning the time dial, move the moving contacts
until they deflect the stationary contact to a posi-
tion where the stationary contact is resting against
its backstop. The index mark located®n the move-
ment frame should coincide with the#*O%* mark on
the time dial. For double trip relays, the follow on
the stationary contacts shouldbe a@pproximately
1/64".

b) For relays identified with a ““I**", located at lower
left of stationary contactiblock, the index mark on
the movement framef'will coincide with the *‘‘O*’
mark on the time dial, when the stationary contact
has moved throughpapproximately one half of its
normal deflectioni Therefore, with the stationary
contact resting against the backstop, the index
mark is offset toWhe right of the ‘“O’* mark by ap-
pro ximately™s@20’’. (For the type CV-6 and CV-7
relays{’thedback contact has no follow when the
front’contact is through one-half of its follow). The
placement of the various time dial positions in line
with, the index mark will give operating times as
shown™ on the respective time-current curves. For
double trip relays, the follow on the stationary con-
tacts should be approximately 1/3 2",

2. Minimum Trip Voltage - Set the time dial to
position 6. Alternately apply tap value voltage plus
3% and tap value volitage minus 3%.

a. CV-4 and CV-5 Overvoltage Relays, CV-6
and CV-7 Over or Undervoltage Relays - The moving
contact should leave the backstop at tap value -volt-
age plus 3% and should return to the backstop at tap
value voltage minus 3%.

b. CV-1 and CV-2 Undervoltage Relays - The
moving contact should leave the backstop at tap
value voltage minus 3% and should return to the back-
stop at tap value voltage plus 3%.

c. CV-8 Overvoltage Relays - The moving
contact should leave the backstop at 8.5% of contin-
uous voltage.

3. Time Curve - Table 1 shows the time curve
calibration points for the various types of relays.
With the time dial set to the indicated position, apply
the voltages specified in table 1 (e.g. for the CV-4,
140 percent of tap value voltage) and measure the
operating time of the relay. The operating time
should equal those of table 1 plus or minus 5%.

B. Indicating Contactor Switch (ICS) - Close the
main relay contacts and pass sufficient d-c current
through the trip circuit to close the contacts of the
ICS. This value of current should not be greater
than the particular ICS setting being used. The indi-
cator target should drop freely.
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Fig. 10. Typical 60-cycle time curves of the type CV8 Low Pickup Overvoltage Relay.
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Fig. 12. Typical 60-cycle Time curves of the type CV2 Short Time Undervoltage Relay.
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Fig. 14. Typical 60-cycle time curves of the type CV5 Short Time Overvoltage Relay.
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Typical 60-cycle time curves of the type CV6 Long Time Over and Undervoltage Relay.
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Fig. 17. Diagram of Test Connections of the type CV Under-
voltage Relay.

The contact gap should be approximately .047”
between the bridging moving contact and the adjust-

able stationary contacts. The bridging moving con-
tact should touch both stationary contacts simultan-
eously.

Routine Maintenance

All relays should be inspected peri6dically and
the time of operation should be checked at,least once
every year or at such other time intervals as may be
dictated by experience to be suitable‘tottheyparticular
application. Phantom loads should notybe used in
testing induction-type relays because of the resulting
distorted current wave form which\produces an error
in timing.

All contacts should be periodically cleaned. A
contact burnisher S#182A836H01,isfrecommended for
this purpose. The usefof abrasive material for clean-
ing contacts is not recommended, because of the dan-
ger of embedding smalldparti¢les in the face of the
soft silver contact and “thus impairing the contact.

Calibration

Use the following@®procedure for calibrating the
relay if the relay has been taken apart for repairs, or
the adjustments‘have been disturbed. This procedure
should not beyused until it is apparent that the relay
is not dan“proper working order (See "Acceptance
check™).

14

Figf8. Diagram of Test Connections of the type CV Over-
voltage Relay.

A. CV Unit

1. Contact

a) By turning the time dial, move the moving contacts
until they deflect the stationary contact to a posi-
tion where the stationary contact is resting against
its backstop. The index mark located on the move-
ment frame should coincide with the ‘‘O*’ mark on
the time dial. For double trip relays, the follow on
the stationary contacts should be approximately
1/64".

b) For relays identified with a ““T**, located at lower
left of stationary contact block, the index mark on
the movement frame will coincide with the ‘‘O”
mark on the time dial when the stationary contact
has moved through approximately one half of its
normal deflection. Therefore, with the stationary
contact resting against the backstop, the index
mark is offset to the right of the “‘O** mark by ap-
proximately .020'*. (For the type CV-6 and CV-7
relays the back contact has no follow when the
front contact is through one-half of its follow). The
placement of the various time dial positions in line
with the index mark will give operating times as
shown on the respective time-current curves. For
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double trip relays, the follow on the stationary con-
tacts should be approximately 1/32".

2. Minimum Trip-Voltage - The adjustment of the
spring tension in setting the minimum trip voltage
value of the relay is most conveniently made with the
damping magnet removed.

With the time dial set on "O*, wind up the spiral
spring by means of the spring adjuster until approxi-
mately 6-3/4 convolutions show.

Set the relay on the minimum tap setting and the
time dial to position 6.

a, CV-4 and CV-5 Overvoltage, CV-6 and
CV-7 Over or Undervoltage — Adjust the control
spring tension so that the moving contact will leave
the backstop of the time dial at tap value voltage
+1.0% and will return to the backstop at tap value
voltage -1.0%.

b. CV-1 and CV-2 Undervoltage Relays - Ad-
just the control spring tension so that the moving con-
tact will leave the backstop of the time dial at tap

value voltage -1.0% and will return to the backstop at
tap value voltage +1.0%.

c. Low Pickup Overvoltage Relay - Adjust
the control spring so that the moving contact will
leave the backstop of the time dial at 8.1% of continu=
ous voltage and return at 7.9% of continuous voltage,

3. Time Curve Calibration - Install the pérmanent
magnet.

a. CV-1 and CV-2 UndervoltageQRelay .- Use
test circuit of figure 15. With switch "S" opened,»ad-
just resistor "A" until voltmeter reads tapyvalue volt-
age or higher. Close switch "S* and (adjustwresistor
B until the voltmeter reads 50 perecent(of/tap value
voltage. Open switch "S* and allogw the, moving con-
tact to move to the backstop of thestime dial. Close
switch "S" and measure operating time.

Adjust the permanentymagnet gap until the oper-
ating time corresponds to theypvalue given in table 1.

b. CV-4 and CV-5 Overvoltage Relay, .CV-8
Low Pickup Overvoltage Relay - Applyfthe indicated
voltage of table 1 and measure the operating time.
Adjust the permanent magnet keeper untilfthe oper-
ating time corresponds to the value given in table 1.

c. CV-6 and CV-7 Over or. Undervoltage
Relay - Apply the indicated voltage of table 1 and
measwre the operating time!  Adjust the permanent
magnet keeper until theqoperating time corresponds to
the value given in table 1}

Measurethe reset time ofithe disc from the station-
ary front contact to the Stationary back contact. This
time should be as shown“in table 1.

TABLE |

Percent Tap Time Operating Reset
Type  Valuve Voltage Or Dial Time Time
Relay Pickup Voltage Setting in Sec. in Sec.
cvil 50 6 68
Cv2 50 6 8.6
Cv4 140 6 37.5
[0)' 140 6 6.8
CV6 140 6 33 32.5
C\V7 140 6 5.9 5.7
CVvs8 800 6 3.0

B. Indicating Contactor Switch - Unit (ICS) - Close
the main relay contacts and pass sufficient d-c cur-
rent through the trip circuit to close the contacts of
the ICS. This value of current should not be greater
than the particular ICS setting being used. The indi-
cator target should drop freely.

RENEWAL PARTS

Repair work can be done most satisfactorily at
the factory. However, interchangeable parts can be
furnished to the customers who are equipped for doing
repair work. When ordering parts, always give the
complete nameplate data.

15
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Outline and drilling for FT11 case used for projection and/or semi-flush case.
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Westinghouse 1.L.41.201F
INSTALLATION e OPERATION ¢ MAINTENANCE

INSTRUCTIOXNS

TYPE CV VOLTAGE RELAY

CAUTION Before putting relays into service, remove
all blocking which may have beeninserted for the pur-
pose of securing the parts during shipment, make sure
that all moving parts operate freely, inspect the con-
tacts to see that they are clean and close properly,
and operate the relay to check the settings and
electrical connections.

APPLICATION

The type CV relays are single-phase induction-
disc type relays operating either on under or over
voltage or both. These relays are applied as a volt-
age fault detector operating in conjunction with other
protective relays. The relays are also used as timing
devices for various automatic operations.

CONTENTS

This instruction leaflet applies to the following
types of relays:

CV-1 Long Time Undervoltage Relay

CV-2 Short Time Undervoltage Relay

CV-4 Long Time Overvoltage Relay

CV-5 Short Time Overvoltage Relay

CV-6 Long Time Over or Undervoltage Relay

CV-T Short Time Over or Undergvoltage/Relay
CV-8 Low Voltage Pickup Ovérvoltage Relay

CONSTRUCTION AND\OPERATION

The types CV-1, CV-2,,CV=4, CV-5, CV-6, and
CV-Trelays consist of @’ voltage unit and an indicating
contactor switch (ICS). The principal component parts
of the relay and their loecation are shown in figures
1, 2, and 3.

The type'€V-8Trelay in addition to the above com-
ponents also has a (apacitor which is series tuned
with the main coiltof the electromagnet. This tuned
circuit offers a low impedance to fundamental current
and a high impedance to third harmonic currents.
Hencey the relay has & low pick up value for funda-
mental voltage and a much higher value of pickup for
third harmonic voltage. At rated voltage the electro-
magnet) is saturated causing the circuit to be detuned.
The impedance of the circuit is increased and limits
the fundamental current to a safe value,

SUPERSEDES I.L. 41-201E

*Denotes change from superseded issve.

A. Voltage Unit (CV)

The overvoltage ,unit{operates on the induction-
disc principle. A main tapped coil located on the
center leg of an "E® type ' laminated structure produces
a flux which dividesyand returns through the outer
legs. A shading coil causes the flux through the left
leg (front view)ito lag the main pole flux. The out-of-
phase fluxéshthusyproduced in the air gap causes a
contact closing terque.

The“undervoltage unit operates on the same prin-
ciple as, theyovervoltage unit except the shading coil
is) onypthe right leg (front view). This causes the
out-of-phase fluxes to produce a contact opening
torque.

B. Indicating Contactor Switch (ICS)

The indicating contactér switch is a small d-c
operated clapper type device. A magnetic armature,
to which leaf-spring mounted contacts are attached,
is attracted to the magnetic core upon energization of
the switch. When the switch closes, the moving con-
tacts bridge two stationary contacts, completing the
trip circuit. Also, during this operation two fingers
on the armature deflect a spring located on the front
of the switch, which allows the operation indicator
target to drop. The target is reset from the outside of
the case by a push rod located at the bottom of the
case.

The front spring, in addition to holding the target,
provides restraint for the armature and thus controls
the pickup value of the switch.

CHARACTERISTICS

The low pickup CV-8 Overvoltage Relay is avail-
able with the following continuous voltages.

67 volts
199 volts

The minimum voltage required to just close the
CV-8 contacts is 8% of the continuous voltage. TYypi-
cal operating times of the type CV-8 relay are shown
on figure 8.

The CV-1 and CV-2 Undeérvoltage Relays, CV-4
and CV-5 Overvoltage Relays, and CV-6 and CV-7

EFFECTIVE NOVEMBER 1965
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A,

Fig. 1. Type CV-2 Relay Without Case. 1-Voltage Unit (CV). 24ndicating Contactor Switch (ICS). 3-Indicating Contactor
Switch Tap Block. P

Fig. 2 Veltage Unit (CV). 1-Tap Block. 2-Time Dial. 3-Control Spring Assemoly. 4-Disc. 5-Stationary Contact Assembly.
6-Permanent Magnet.



TYPE CV RELAYS

l.L. 41-201F

Fig. 3. Indicating Contactor Switch (ICS).

Over or Undervoltage Relays are availablé in jthe
following voltage ranges:

Range Taps

55-140 55 64 70 82 93 A05 120 140
110-280 110 128 140 164 186 210 240 280

A. CV-1 and CV-2 Undervoltage Relaysi-- CV-4 and
CV-5 Overvoltage Relays

Tap value voltage is the . minimum voltage re-
quired to just close the relay contacts. At this value
of voltage, the moving contacts will leave the back-
stop of the time dial and move to close the front
contacts. Normal operation of ‘the two relays is such
that the CV-1 and CV=2gundervoltage relays will open
its contacts with appli¢éation of voltages greater than
tap value voltage; while the CV-4 and CV-5 overvolt-
age relay closes its contacts with voltages greater
than tap value voltage’ Thus, the operating curves of
figures 9“and’ 10 4f the undervoltage relays apply
when the voltagedis originally higher than tap value
voltage and is suddenly reduced to a value shown on
the curves. The operating curves of figures 11 and
12 of the oyervoltage relays apply when the voltage
is imitially below tap value voltage and is suddenly
raised.to a value shown on the curves.

B, €V-6 and CV-T Over or Undervoltage Relays

Tap value voltage is the value of voltage at which
the stationary front contact closes. The stationary

back contact will close within 5% of this value.

When the relay is used as an overvoltage relay,
the moving contact is made with the stationary back
contact for values of applied voltage less than tap

value voltage. With application of voltages greater
than tap value voltage, the moving contact moves to
close the front contact in a time as shown by the
right-hand curves of either figures 13 or 14.

When the relay is used as an undervoltage relay,
the moving contact is made with the stationary front
contact for values of applied voltage greater than tap
value voltage. With the application of voltages less
than tap value voltage, the moving contact moves to
close the back contact in a time as shown on the
left-hand curves of either figures 13 or 14.

Trip Circuit

The main contacts will safely close 30 amperes at
250 volts d-c and the seal-in contacts of the indi-
cating contactor switch will safely carry this current
long enough to trip a circuit breaker.

The indicating contactor switch has two taps that
provide a pickup setting of 0.2 or 2 amperes. To
change taps requires connecting the lead located in
front of the tap block to the desired setting by means
of a screw connection.



TYPE CV RELAYS

INDICATING
CONTACTOR SWITCH—

1Cy Cv levjics

/J/lnwmou it

CONTACT POSI7IunS =
RELAY DE-EMERQVZED
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* NOER-VOLTAGE - CLOSED)

1 RED NANDLE
4 TEST SwITCH

&1 5L e

FRONT VIEW

182A725
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LEFT HAND CONTACT
{FRONT YIEW)

RIGHT HAND CONTACT
{FRONT vIEW)

INDICATING
CONTACTOR SWITCH
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TEST SWITCH

}——TERMINAL

182AT727

Fig. 4. Internal Schematic of the Double Trip Type CV Un-
der or Overvoltage Relays in Type FT1] Case.
For the Single Trip Relays the Circuits Associated
with Terminal 2 are Omitted.

Trip Circuit Constants

Indicating contactor — 0.2 amp. tap 6.5 ohms, d-¢
switch resistance

2.0 amp. tap 0.15 ohms,d-c
resistance

ENERGY REQUIREMENTS

The burdens of the CV-1, CV=2, CV-4, CV-5,
CV-6, CV-T relays at rated voltage, are as follows:

RatedA Taps Volt- Power Watts
120 Volt 240&o0lt\\Amps. Factor
Voltage Relay Relay

55 110 10.0 .38 3.8
64 128 70 .35 2.5

70 140 5.8 .34 2.0

120 or 82 164 4.0 .33 1.3
240Volts g3 186 3.1 .31 1.0
105 210 2.4 .29 R

120 240 1.8 .28 5

140 280 1.3 .26 .3

AThesehrelays will continuously stand either
110% of rated voltage or tap value voltage, whichever
is higher:

Fig. 5. Internal, Schematic of the type CV Over or Under-
voltage Relay in Type FT11 case.

The burdens of the CV-8 relays at continuous
voltage are as follows:

Continuous

Voltage Volt Amps. Power Factor Watts
199 30 .342 10
67 30 .342 10
SETTINGS
A. CV Unit

The setting of the CV unit can be defined either
by tap setting and time dial position or by tap setting
and a specific time of operation at some percentage
of tap value voltage (e.g. on CV-4 120 tap setting, 2
time dial position or 120 tap setting, 12 seconds at
140 percent of tap value voltage).

To provide selective circuit breaker operation, a
minimum coordinating time of 0.3 seconds plus circuit
breaker time is recommended between the relay being
set and the relays with which coordination is to be
effected.

The connector screw on the terminal plate above
the time dial connects various turns of the operating
coil. By placing this screw in the various terminal
plate holes, the relay will just close its contacts at
the corresponding voltage of 55-64-70-82-93-105-120-

% 140 volts or as marked on the terminal plate.

The nylon screw on the terminal plate holds the
tap plate in position when taps are being changed. To

P
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I.L. 41:201F
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L4 CAPACITOR
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t
.
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Fig. 6. Internal Schematic of the type CV8 199 volt relay
in type FTI11 case.

use the position on the terminal plate in which the
nylon screw is used, remove the nylon screw and
place it in one of the unused holes. Then remove the
tap screw and insert it in the terminal platefhoie.

Instantaneous Reclosing

The factory adjustment of the voltage “unit con-
tacts provides a contact follow. Where circuit breaker
reclosing will be initiated immediately after/aitrip by
the over voltage contact, the time of the opening of
the contacts should be a minimum. This condition is
obtained by loosening the stationary contact mounting
screw, removing the contact plate‘@and theén replacing
the plate with the bent end resting against the contact
spring.

For double trip relaysthe upper stationary con-
tact is adjusted such that the jcontact rests solidly
against the back stop. . Thenlewer stationary contact
is then adjusted such thatq both stationary contacts
make contact simultanéously with their respective
moving contact,

B. Indicating, Contacter Switch (ICS)

No setting isyrequired on the ICS unit except the
selection of the 0.2 to 2.0 ampere tap setting. This
selection is made by connecting the lead located in
front of the tap,block to the desired setting by means
of the{connecting screw.

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a location free from dirt,
moisture, excessive vibration, and heat. Mount the

INDICATING
CONTACTOR SwITCH —={c$

INDUCTION WIT

— CAPACITOR

RED WANDLE
——TEST SWITCH

|— TERMINAL

FRONT VIEW

182AT743

Fig. 7. Internal Schematic of the type CV8 67 volt relay
initype FT2] case.

relay vertically by means of the four mounting holes
onythe flange for semi-flush mounting or by means of
the rear mounting stud or studs for projection mount-
ing. Either a mounting stud or the mounting screws
may be utilized for grounding the relay. The elec-
trical connections may be made directly to the ter-
minals by means of screws for steel panel mounting
or to the terminal studs furnished with the relay for
thick panel mounting. The terminal studs may be
easily removed or inserted by locking two nuts on the
stud and then turning the proper nut with a wrench.

For detailed FT Case information refer to I.L.
41-076.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct operation
of this relay have been made at the factory. Upon
receipt of the relay, no customer adjustments, other
than those covered under “Settings", should be
required.

Acceptance Check

The following check is recommended to insure
that the relay is in proper working order:

A. CV Unit

1. Contact

a) By turning the time dial, move the moving contacts
until they deflect the stationary contact to a posi-
tion where the stationary contact is resting against
its backstop. The index mark located on the move-
ment frame should coincide with the ‘‘O’* mark on

5
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Fig. 8. Typical 60-cycle time curves of the type CV8 Low Pickup Overvoltage Relay.
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Fig. 9. Typical 60-cycle time curves or the type CV1 Long Time Undervoltage Relay.
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Fig. 10. Typical 60-cycle Time curves of the type CV2 Short Time Undervoltage Relay.




TYPE CV RELAYS IL.L.41-201F

160

150

140

130

120

110

100

60

50

40

30

20

10

TYPICAL TWME CURVES
TYPE Cv=y
X OVER) VOLTAGE RELAY
) 60 CYCLES
1 1
1
1 1
1
1 1
1 1
1
1
\
R
1
1 A
1
\
1 \
\
1 A
1
\
| HA \ \
Un \
LIEAY TIME DIAL SETTING
\ 11
109N
\ L 1R A
\ 9 N
\ N- 8 N
7 N
N N
\ 6 N
N
A} 5; N h NEA N
y NP
N 3‘ -
3 -~
2 1
N -
1 l. 5 - § “h‘ -~- —:: _:-— —:
* = ==anuE == mS== == S===%
34 5 ]
L1l

110

120 130 140 150 160 170 180 190 200 210 220 230 240 250
PER CENT OF TAP VALUE VOLTAGE

406c881

Fig. 11. Typical 60-cycle time curves of the type CV4 Long Time Overvoltage Relay.




]|

*ADjay 2604joAIaAQ Bwy | 110y GAD 3dAy dyi Jo SaAIND dwiy 3124Ad-09 Jo31dA ] ‘7| ‘b1 4

16

s

it

13

n

10

SECONDS

1 1
11 \ TYPICAL TIME CURVES
TYPE Cv-8
t OVER VOLTAGE RELAY
{ : 60 CYCLES
1t
1
1
1}
1
1
VA
\
\
1
1 1
\
\
1
\ T LY
1
L VLY
X
\
\
\ TIME DIAL SETTIN
1
L BEA 1 *
\ 10 N
] N
8
A
|
N T
A
8 N
4
3 SEEe s
.
- — -
-
- - - — — [
I~ fredecd oy
r — frony - - -
1 = ==
1/2 ™ t ==
i - $
t
100 110 120 130 140 150 160 170 180 180 200 210 220 230 240 2% 260 70 200 290 300
PER CENT TAP VALUE VOLTAGE
Loé6cssh

SAVI3Y AD 3dAl



TYPE CV RELAYS

I.L. 41-201F

2%

280

230

00 CYCLES

TYPE Cv-Q
OVER AND UNDER VOLTAGE RELAY

220

TYPICAL TIME CURVES

210

200

=
190

-

180

SETT
170

-

TIME DiAL
A
100

K
N
180

11
10
A

8
N
140

PER CENT TAP VALUE VOLTAGE

A\

bt

IR
N
1724
TI1T
2

1VATRELY

LIATRTRIY
1

|
1
1 B
00
90
I
1
1
]
I
1
70
|
1
T
et
1
50
]
1
|
30
s
)|
1
0
T
|
1
10
T
|
9
100

160
]
I

1T
50
T
1
1T
¥
T
|
I

130
T
I

117
120
1
I

11

1

1

r

T
1172
LT1T

80

70

10

40

11

20

10

Lo6c882

Fig. 13. Typical 60-cycle time curves of the type CV6 Long Time Over and Undervoltage Relay.

11



TYPE CV RELAYS

200 300

> o

280

60 CYCLES

270

TYPICAL TIME CURVES

260

OVER AND UNDER VOLTAGE RELAY

i
1
2%

=
=
240

230

=
220

i~

210

1
1
200

ETTING
-
=

180

180

IME DIAL

N
170

9
160

N 10,

R
6

5
150

PER CENT OF TAP VALUE VOLTAGE

120

110

16
T
I
1

15 -HH
T
1
I

i
T
I
I

13

T
|
1

12
T
1
|

172

70

60

7
40

9
30

10

20

10

=
SESS

406c883

Fig. 14. Typical 60-cycle time curves

12

of the type CV7 Short Time Over and Undervoltage Relay.

;«
wit?



p -

TYPE CV RELAYS
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Fig. 15. Diagram of Test Connections ofthe type CV Under-
voltage Relay.

the time dial. For double trip relays, ‘the follow on
the stationary contacts should begapproximately
1/64"".

b) For relays identified with a ‘“T" , ldcated at lower
left of stationary contact block,“thefindex mark on
the movement frame will (coincide with the ¢‘O’*
mark on the time dial%whenithe stationary contact
has moved through approximately one half of its
normal deflection. /Therefore, with the stationary
contact resting against sthe backstop, the index
mark is offset t0 the gight of the ‘‘O’’ mark by ap-
proximately®.020**. (For the type CV-6 and CV-7
relays the back, contact has no follow when the
front ¢ontact is through one-half of its follow). The
placement of the various time dial positions in line
with the indéx mark will give operating times as
shown on the respective time-current curves. For
double trip relays, the follow on the stationary con-
tacts should be approximately 1/32".

2. Minimum Trip Voltage - Set the time dial to
position 6. Alternately apply tap value voltage plus
3% and tap value voltage minus 3%.

Fig. 16. Diagram of Test Connections of the type CV Over-
voltage Relay.

a. CV-4 and CV-5 Overvoltage Relays, CV-6
and CV-T7 Over or_ Undervoltage Relays - The moving
contact should leave the backstop at tap value volt-
age plus 3% and should return to the backstop at tap
value voltage minus 3%.

b. CV-1 and CV-2 Undervoltage Relays - The
moving contact should leave the backstop at tap
value voltage minus 3% and should return to the back-
stop at tap value voltage plus 3%.

c. CV-8 Overvoltage Relays - The moving
contact should leave the backstop at 8.5% of contin-
uous voltage.

3. Time Curve - Table 1 shows the time curve
calibration points for the various types of relays.
With the time dial set to the indicated position, apply
the voltages specified in table 1 (e.g. for the CV-4,
140 percent of tap value voltage) and measure the
operating time of the relay. The operating time
should equal those of table 1 plus or minus 5%.

B. Indicating Contactor Switch (ICS) - Close the
main relay contacts and pass sufficient d-c current
through the trip circuit to close the contacts of the
ICS. This value of current should not be greater
than the particular ICS setting being used. The indi-
cator target should drop freely.

The contact gap should be approximately .047”
between the bridging moving contact and the adjust-

13
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able stationary contacts. The bridging moving con-

tact should touch both stationary contacts simultan-
eously.

Routine Maintenance

All relays should be inspected periodically and
the time of operation should be checked at least once
every year or at such other time intervals as may be
dictated by experience to be suitable to the particular
application. Phantom loads should not be used in
testing induction-type relays because of the resulting
distorted current wave form which produces an error
in timing.

All contacts should be periodically cleaned. A
contact burnisher S#182A836H01 is recommended for
this purpose. The use of abrasive material for clean-
ing contacts is not recommended, because of the dan-
ger of embedding small particles in the face of the
soft silver contact and thus impairing the contact.

Calibration

Use the following procedure for calibrating the
relay if the relay has been taken apart for repairs, or
the adjustments have been disturbed. This procedure
should not be used until it is apparent that the relay
is not in proper working order (See "Acceptance
check™).

A. CV Unit
1. Contact

a) By turning the time dial, move the moving contacts
until they deflect the stationary contact to a posi=
tion where the stationary contact is resting against
its backstop. The index mark located on the moye-
ment frame should coincide with the ‘‘O*’ mark on
the time dial. For double trip relays, the follow on
the stationary contacts should be approximately
1/64".

b) For relays identified with a ‘T’ , located at lower
left of stationary contact block, the“index*mark on
the movement frame will coincide with the ‘O’
mark on the time dial when theWstationary contact
has moved through approximatély jone half of its
normal deflection. Therefore, ‘with the stationary
contact resting against sthe ‘backstop, the index
mark is offset to theyright offthe ‘“O* mark by ap-
proximately .020'’. (Forythe type CV-6 and CV-7
relays the back contact has no follow when the
front contact is through one-half of its follow). The
placement ofghe various time dial positions in line
with the indexymark will give operating times as
shown on the Trespective time-current curves. For

14

double trip relays, the follow on the stationary con-
tacts should be approximately 1/32"’.

2. Minimum Trip-Voltage - The adjustment of the
spring tension in setting the minimum trip voltage
value of the relay is most conveniently made with the
damping magnet removed.

With the time dial set on "O", windgup the spiral
spring by means of the spring adjuster until approxi-
mately 6-3/4 convolutions show.

Set the relay on the minimumgapysetting and the
time dial to position 6.

a, CV-4 and CV-5 Overvoltage, CV-6 and
CV-7 Over or Undervoltage — Adjust the control
spring tension so that the.moving' contact will leave
the backstop of the time dial at tap value voltage
+1.0% and will return to,the backstop at tap value
voltage -1.0%.

b. CV-1,and CV-2 “Undervoltage Relays - Ad-
just the control'spring'tension so that the moving con-
tact will leave the “backstop of the time dial at tap

value voltage =1:0%,and will return to the backstop at
tap valueyveltage +1.0%.

¢d Low . Pickup Overvoltage Relay - Adjust
the control spring so that the moving contact will
leavegthe backstop of the time dial at 8.1% of continu-
ous/voltage and return at 7.9% of continuous voltage.

3. Tiime Curve Calibration - Install the permanent
magnet.

a. CV-1 and CV-2 Undervoltage Relay - Use
test circuit of figure 15. With switch "S" opened, ad-
just resistor "A" until voltmeter reads tap value volt-
age or higher. Close switch "S" and adjust resistor
B until the voltmeter reads 50 percent of tap value
voltage. Open switch "S" and allow the moving con-
tact to move to the backstop of the time dial. Close
switch "S" and measure operating time.

Adjust the permanent magnet gap until the oper-
ating time corresponds to the value given in table 1.

b. CV-4 and CV-5 Overvoltage Relay, CV-8
Low Pickup Overvoltage Relay - Apply the indicated
voltage of table 1 and measure the operating time.
Adjust the permanent magnet keeper until the oper-
ating time corresponds to the value given in table 1.

c. CV-6 _and CV-7 Over or Undervoltage
Relay - Apply the indicated voltage of table 1 and
measwre the operating time. Adjust the permanent
magnet keeper until the operating time corresponds to
the value given in table 1.

Measure the reset time ofthe disc from the station-
ary front contact to the stationary back contact. This
time should be as shown in table 1.

J
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B. Indicating Contactor Switch - Unit (ICS) -/ Close

TABLE | the main relay contacts and pass sufficient d=c cur-
’ rent through the trip circuit to closefthe eontacts of
Percent Tap Time Operating Reset the ICS. This value of current should, not be greater
Type - Value Voltage Or Dial Time Time than the particular ICS setting being used.” The indi-
Relay Pickup Voltage Setting in Sec. in Sec. cator target should drop freely.
Ccvl 50 6 68
cv2 50 6 8.6 RENEWAL_PARTS
gz; i:g g 322 Repair work can be done most satisfactorily at
: the factory. However, ‘interchangeable parts can be
CV6 140 6 33 32.5 furnished to th t h ioped for doi
cv7 140 6 5.9 5.7 urnished to the cus omers.w o are equipped for doing
: repair work. When/ ordering parts, always give the
Ccvs 800 6 3.0
complete nameplate data.
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Fig. 17. Outline and drilling for FT11 case used for projection and/or semi-flush case.
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Fig. 18. Outline’and drilling for FT21 case used for projection and/or semi-flush case. (For 67 volt CV-8 relay only)
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