INSTALLATION

ILL.41-291 G

OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPE CV VOLTAGE RELAY

protective relays

CAUTION
into service, remove all blocking which may

Before putting

have been inserted for the purpose of securing
the parts during shipment, make sure that all
moving parts operate freely, 1inspect the
contacts to see that they are clean and close
properly, and operate the relay to check the

settings dand electrical connections.

APPLICATION

The type CV relay 1s a single-phase in-
duction-disc type relay operating either on
under or over voltage or both. This relay
operates on wunder or over voltage and 1is
applied as a voltage fault detector operatdng
in conjunction with other protective_relays.
The relay 1s also used as a timing device foxr
various automatic operations. Either ggeared
or non-geared type relays are avallable. The
non-geared relay gives short time operation
with quick reset. The geared/ relay gilves
longer time of operation with__longer reset.
The contacts may be single or dodble to oper-
ate on elther over or undez, WVoltage or may be
single-pole, double-throw operating on both

over and under voltages).

CONSTRUCTION AND OPERATION

The type CV [rel@ydconsists of an induction-
disc type voltage, element, contactor switch

and an operatiom,indicator.

Voltage Element

The induction disc of this element is a thin
four-incty diameter aluminum disc mounted on a
vertical shaft. The shaTt 1s supported on the
Tower end by a steel ball bearing riding be-
tween concave sapphire jewel surfaces, and on

the upper end by a stainless steel pin.

SUPERSEDES L. 41-291F

*Denotes change from previous issue.

The moving contact Igya @Small silver hemi-
sphere fastened ongdthe,en® of a rigiqa arm.
The other end of this @&grm 1is clamped to an
insulated sectionpof“®fhe disc shaft in the
non-geared type relays, or to an auxiliary
shaft gearedgfio th€& disc shaft in the geared
type relays. The electrical connection is
made fromgthe@moving contact thru the arm and
spiral (springe One end of the spring fastens
to ‘the arm,4 and the other to a slotted spring
adjusterfjdisc which 1n turn fastens to the

element, frame.

The statlionary contact assembly consists of
a sllver contact attached to the free end of a
leaf spring. This spring 1is fastened to a
Micarta block and mounted on the
A small set screw permits the ad-
When double trip
i1s required another leaf spring 1s mounted on
the Micarta block and a double contact is
mounted on the rigid moving arm. Then the
contact set screws permit ad-

element
frame.
justment of contact follow.

stationary
justment so that both circuits will be made
simultaneously.

Torque 1s produced to rotate the disc by an
electromagnet in the rear of the relay. A
permanent damping magnet 1s mounted in the
front. In the non-geared relay the disc
rocates only a fraction of a revolution and
has graduated perforations in the disc which
Zives the relay an approximately constant
pick-up value regardless of the time lever
setting. The lower pole of the electromagnet
1s energlized by voltage. In order to produce
torque the upper pole circult 1s energlzed
with the voltage induced across a few secon-
dary turns wound on the lower pole. This cir-
cult 1s connected to a slide-wire resistor
mounted on top of the electromagnet and con-
nected through the upper pole windings.
Changing the resistance of this circult varies
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TYPE CV RELAY

the pick-up of the relay, as shown by the cal-
ibration marks on the scale above the resis-
tance wire. When the slider 1s clamped under
the calibration marks, the pilck-up 1s as
Indicated.

Contactor Switch and Operation Indicator

The contactor switch element 1s a small
solenoid type switch, the coil of which 1s
normally connected 1in the trip circuit. A
small cylindrical plunger with a silver disc
supported on i1ts 1lower end rides up and down
on a veritcal guide rod in the center of the
solenoid coil. The gulde rod is fastened to
the stationary core which, 1n turn, screws
into the element frame. When the coil 1s
energizéd and the plunger pulled up, the
silver disc moves up, bridging three station-
ary contacts.

The operation indicator is a small solenoid
coil connected 1n the trip circuit which
operates to release the white target when
energized.

CHARACTERISTICS

The relay is available 1in 3 ranges which re-
fer to the range of voltage at which the relay
will operate.

115 volt relay adjustable from 50 “€o 14e volts
230 " " " " 100 go 280 "
6o " " " " R00 e 560 "

Typical operating curves of thege“relays are
shown in figures 6 through 9%

These instructionsg, alsofapply in general to
the older design gelays, with an external re-
sistor and range8§ as follows:

115 volt relay adjustable from 50 to 120 volts
220 " " " " 120 to 240 "
440 1) n " " 250 to SOO n

The start)and tripplng points of the non-
geared “relay are approximately the same; but
for ¢they geared relay are separated by more
than 10%.

RELAYS IN TYPE FT CASE

The type FT cases are dust-proof enclosures
combining relay elements and knife-blade tlest
switches 1n the same case. This combination
provides a compact flexible assembly easy to
maintain, inspect, test and adjust. There sare
three main units of the type ET case: the
case, cover, and chassis. The c@asegds an all
welded steel housing contalningijthe himge half
of the knife-blade test swdiiches and the
terminals for external connectionsy The cover
is «a drawn steel frame with la_4clear window
which fits over the front of“the case with the
switches closed. The chassgis 1s a frame that
houses the relay elements and supports the
contact jaw half of the test switches. This
slides in an outfof] the “‘case. The electrical
connections{hbetween the base and chassis are
completed threugh the closed knife-blades.

Removing Chassis

To gremove’ the chassis, first remove the
cover by unscrewing the captive nuts at the
four/corners. There are two cover nuts on the
8 8lze case and four on the L and M size
cases. This exposes the relay elements and
all the test switches for 1inspection and
festing. The next step 1s to open the test
switches. Always open the -elongated red
handle switches first before any of the black

handle switches or the cam action latches.
This opens the trip circuit to prevent acci-
dental trip out. Then open all the remalining
switches. The order of opening the
remalning switches 1s not important. In
opening the test switches they should be moved
all the way back agalnst the stops. With all
the switches fully opened, grasp the two cam
action latch arms and pull outward. This re-
leases the chassis from the case. Using the
latch arms as handles, pull the chassis out
of the case. The chassis can be set on a test
bench in a normal upright position as well as
on its top, back or sides for easy inspection,

maintenance and test.

After removing the chassis a duplicate
chassis may be 1nserted in the case or the
blade portion of the switches can be closed
and the cover put in place without the

i
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Fig. 1 —Internal Schematic of the Double Trip Under or % Fig. 2 — InternalfjSchematic of the Single Pole Double-

Over-Voltage Type CV Relay in the Standard Case.
For the Single Trip Relays Omit Terminal 3 and
Associated Circuits.

chassis.

When back in the

case, the above procedure is to be followed in

the chassis 1s to be put

the reversed orfier. The elongated red handde

switch should not be closed until after the

chassls has been latched in place and all

of the black handle switches closed.

EBlectrical Circuits

Each terminal 1in the base g@bnneects thru a
test switch to the

chassis

relay (elements 1in the

as shown on the _9htermdl schematic

diagrams. The relay terminal 1§ ldentified by
marked on bothlthéWinside and outside

The test

numbers
of' the Dbase.
identified by

bottom surface o

Swibch posltions are
letters 1marked on the
Cothegmoulded blocks.

when the

top and
These
chassis 1is

letters can be geeh

removed from“the “case.
The pétentlal and control circuiks thru the
relay are disgbnnected from the external cir-

cuilt by openIng the associated test switches.

A covervoperated switch can be supplied with
with the
This switch opens the trip

its) contacts wired 1in series trip

elreuit. circuit
This switch can be

type FT

when the cover is removed.

added to the existing cases at any

time.

ThrowjpUnder or Over-Voltage Type CV Relay in
the Standard Case. The Relays are also Supplied
With, the Universal Indicator in the Back Contact
Circuit.

Testing

The relays can be tested in service, in the

ca@se but with the external circuits 1isolated

or out of the case as follous:

Testing In Service
Voltages between the potential circuits can
be measured conveniently by clamping #2 clip

leads on the projecting clip 1lead lug on the

contact jaw.

Testing In Case

With all blades
the ten circuit

in the full
test plug can be
This

to a set of Dbinding posts and com-

open position,
inserted 1in
the contact jaws. connects the relay
elements
pletely 1solates the relay circuits from the
external connections by means of an insulating
The external test cir-
to these ©binding posts.

in the bottom

barrier on the plug.
cuilts are connected
The plyg 1s inserted test javs
with the binding posts up and in the top test

switch jaws with the binding posts doun.

The external test circuits way be made to

by #2 test clip leads in-
stead of the test plug.

the relay elements



TYPE CV RELAY

CONTACT POSITION RELAY (E'E';ER
\ZED
GEARED -~OVERVOLTAGE ~ OPEN

NOW -
GEARED - UNDERVOLTAGE —CLOSED

[P « o

COVER OPERATED ~

SWITCH WHEN ussbﬁ/ d ° \, A \

CONTACTO!
SH\TCHR\

OPERATION INDICATOR

TEST SWITCH
FOR TRAP CURRENTS
LESS THAN 2.25 AMPS,
DISCONNECTAND
DEAR EWDTWIS { EAD —]

UPPER \’OLE—/‘

/SL(DE-.N!RE RESISTOR

| - TRANSFORMER
CO\L ON LOWER POLE

POTENTIAL
N coiu

REAR VIEW
TEST SWITCH RED HANILE

s i 4 A

FROWT VIEW

7-D-6560

7-D-6561

INTERNAL SCHEMATIC

COVER OPFrATED
SWITCH Watn USED~

_~~TEST SWITCH

A1GA YOLTAGE
LEFT HAND CONTACT
FRONT VIEW _—— [

LOW YOLTAGE

RiGaT nann contact] -
FRONT VETW ——f

FOR TRIP CURRENTS
LESS THAN Z.25AMPS,

DISCONNEST AND — ]
DEAD END ThtS LEAD o _{-—4SLIDE WIRE RES{STOR

TTF— OPERATION INDICATOR

— CONTACTOR SWITCH

UPPER POLFS— |
Lf o "l TRANSFORMER COIL ON

LOWER POLE

1 N
@ ‘\\_,_,_‘@_/Pomnm core
. )

REAR VIEW

RED HANDLE

TEST SWITCA
E Eg 4H-—To RELAY
T0 BASE TERMS.

FRONT VTEW

OVER VOLTAGE RELAY - HIGH VOLTAGE CONTACT

LEFT 340 CONTACT
UNDER VOLTAGE RELAY - LOW VOLTAGE CONTACT

OVERCVOLTAGENRELAY =LOW VOLTAGE CONTACT
UNDER VOLTAGE RELAY - MIGH YOLTAGE CONTACT

RIGHT 41D CONTACT

Fig. 3— Internal Schematic of the Double Trip Under or % Fig. 4 — Internal ‘Schematic of the Single Pole Double-

Over-Voltage Type CV Relay in the Type FT Case.
For the Single Trip Relays Omit Terminal 3 and
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Testing Out of Case

With the chassis' removed from the base, re-4
lay elements may be tested by using the ten
circuit test plug or by #2 test clip leadsgas
described above. The factory calibration 1S
made with the chassis in the case and remo¥ing
the chassis from the case will change®) the
calibration values by less than 1 or 2%. It ‘I8
recommended that the relay be checked in po-

sition as a flnal check on the cal@gbration.

INSTALLATION

The relays should be mounted on switchboard
panels or their equivaléntgin a location free
from dirt, moisture,“excessive vibration and
heat. Mount the relay “wertically by means of
the two, mountingistuds for the standard cases
and the type FT projection case or by means of
the four mounting holés on the flange for-the
semi-flush type FT case. Either of the studs
or the mounting gscrews may be utilized for
grounding Gthe relay. The electrical con-
nections may be made direct to the terminals
by megns Of screws for steel panel mounting or
to terminal studs furnished with the relay for

ebony®asbestos or slate panel mounting. The

4

Throw®Under or Over-Voltage Type CV Relay in
the Type FT Case. The Relays are also Supplied
With the’Universal Indicator in the Back Contact
Circuit.

tefminal “studs may be easily removed or in-
serted by locking two nuts on the studs and
then“turning the proper nut with a wrench.

Voltage Element Connections

Connect the relay coil directly to the

potential transformer. For phase-to-phase
operation, either delta or star voltages may
be wused as desired. For phase-to-ground

operation, the broken delta secondary of a
ground star connected primary will provide
the required residual voltage.

The external resistor on the older design
relay is connected in series with the voltage

coil.

Trip Circuit Connections

The relays are shipped with the contactor
switch and operation indicator in parallel.
This circuit is suitable for all trip cur-
rents above 2.25 amperes d-c. to 30
amperes at 250 volts d-c. The resistance of
both coils 1n parallel 1is approximately 0.25
ohms. If the ¢trip current 1is less than 2.25
amperes, there is no need for the contactor



TYPE CV RELAY

LL 41.291.6G

TIMER STOPS WHEN
AUX. RELAY CONTACT
OPENS )

» | 10
TiMER
> [ START

AUK. REWAY
o 110
2 i TINER

—é & l [ START

(TIMER STARTS WHEN)
(SWITCH *S* CLOSES)

REAR ¥IEW
ToP TERM. WO. FOR STD.
<

BOTTOM TERM. WO. & TEST
SW. FOR FT CASE

=
i‘ E E TEST

WITCH

: i

- POTENT | OMETER

>

A.C. SUPPLY

Fig. 5—Diagram of Test Connections for the Type CV
Relay.

switch and 1t should be disconnected. Tofdis=
connect the coll in the standard casegprelays,
remove the short lead to the coll oh the front
statlionary contact of the contactor switch.
This lead should ©be fastened (deadpended)
under the small filisterhead screw, 1océated 1in
the Micarta base of the contactor/switch. For
the Flexlitest relay, with throw con-
tacts the coll 1s
the coll lead at the sprifig adjuSter and dead-
screw at), the top of the
Micarta support. Forr the Flexltest relays
with double throw contacts, the coll 1s dis~
removing) the coll lead at the
and dead-ending 1t

single

disconnected{by removing

ending 1t under a

connected by
proper stationary centact

under a screw fati the top of the Micarta
support. The Wresdstance of the operation
indicatgr cofl, 1Is 2.8 ohms. An auxiliary

switchi'on ghe clIrcult breaker must be provided
so thatiwhen the circult breaker 1s tripped,
circult will ©be opened by this
relieving the relay contacts of

the trippling
switch, thus
that duty.

SETTINGS

The type CV relay has two adjustments: The

voltage slider setting and the time lever

setting. The calibration marks on the voltage
slide wire 1ndicate the minimum operating
voltage. If front and back contacfs are used,

the front contact closes on the “walue indi-
cated on the slide wire callbration and the
back contact wi1ll close when - the voltage 1s

somewhat lower. The time delay between these

two operations depends upbn _the time lever
setting.
The effect of theftime, lTever adjustment 1s

shown on the typical furves of figures 6 to 9.
The accuracy of theptype CV relay 1s approxi-
mately + 5%,

ADJUSTMENTS AND MAINTENANCE

The, proper adjustments to 1nsure correct
operatlon of this relay have been made at the
faetory and should not be disturbed after
recelpt by the customer. If the adjustments
have been changed, the relay taken apart for
or 1f 1t 18 desired to check the ad-

at regular malntenance periods, the

below should be followed.

repalrs,
justments
instructions

All contacts should be periodically cleaned
with a fine file. S#1002110 file
mended for this purpose. The use of abrasive
material cleaning contacts 1s not recom-
mended because embedding
small particles in the face of the soft silver
and thus 1mpairing the contact.

if recom-

for
of the danger of

The time of operation can be checked with a
timer using the test diagram of figure 5.

Voltage Element

Adjust the back stop of the time lever so
that the moving contact just touches the
statlonary contact when the time lever 1s 1n
the zero position. The small adjustment screw
on the statlonary contact should not be
screwed 1n far enough to 1limit the follow of
the statlonary contact. For double-trip
relays adjust these screws so that both cir-
cults make at the same 1nstant.

The convolutions of the spring should not
touch each other for all conditions of the
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moving contacts. Adjust the tension of _the
spiral spring so that the contacts will pQper-
ate on the voltage indicated on the calibra-
tion resistance and follow the time [curve)as
shown. Thils may necessitate shifting the
position of the damping magnets, as, thelr
position affects the time characteristics.

The reset time with the #10 lever setting 1s
83 seconds for the geared over-voltage relay.

Contactor Switch

Adjust the statlonary core of the switch for
a clearance between thé statlionary core and
the moving core whenjthe switch 1s picked-up.
This can be most convenlently done by discon-
necting the switch,and turning it or the relay
upside-down. Screw up the core screw until
the moving core starts rotating. Now back off
the core “screw untll the moving core stops
rotating. This indicates the point where the
playin the moving contact assembly 1s taken

b

Fig. 7= Typical Voltage Time Curves for the Geared Under-
Voltage Relay.

up, and where the moving core just separates
from the statlonary core screw. Back off the
stationary core screw one turn beyond this
point and lock in place. This prevents the
moving core from striking and stickilrig to the
statlonary core because of residual magnetism.
Adjust the contact clearance for 3/32 inch by
means of the two small nuts on elther side of
the Micarta disc. The switch should pick up
at 2 amperes d-c. Test for sticking after 30
amperes d-c. have been passed through the
coll.

Ad just the 1ndicator to operate at 0.2
ampere d.c. gradually applied. Test for
sticking after 30 ampere d.c. 1s passed.

RENEWAL PARTS

Repalr work can be done most satisfactorily
at the factory. However, 1nterchangeable
parts can be furnished to the customers who
are equipped for doling repalr work. When
ordering parts, always glve the complete name-
plate data.

o

A
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ENERGY REQUIREMENTS O
The burdens of the various relays are as follows:

1 2-3 2 2
Rated Voltage Volt- R X Z
Volts Frequency Setting Amps. Watts Vars P.F. Ohms Ohms Ohms

25 Highest 16.8 4.4 16.2 7604 786

Rated 16.9 4.6 16.3 753 783

Lowest 17.4 10.0 14.2 621 762

115 50 Highest 7.5 2.0 7.2 700 1770
230 Rated 7.6 2.1 7.3 1680 1742
460 Lowest 11.4 8.0 8.1 826 1172
60 Highest 6.1 1.3 5.9 2120 2170

Rated 6.2 1.5 6.0 2086 2150

Lowest 10.0 7.3 6.8 900 1322

—

These relays will stand 110% of rated voltage contin

2., Values are for 115 volt relay. For the 230 and 460 1t relays, multiply values by 4
and 16, respectively.

Reslstance 1s a~c value. :
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INSTALLATION

L. 41-291F

OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPE CV VOLTAGE RELAY

Before protective

CAUTION

into service,

putting relays

remove all blocking wlHich may

have been inserted for the purpose of securing

the parts during shipment, make sure that all

moving parts operate freely., inspect the

contacts to see that they are clean and close

properly, and operate the relay to check the

settings and electrical connections.

APPLICATION

The type CV relay 1is a single-phase in-

duction-disc type relay operating either on
under or over voltage or both. This relay
operates on wunder or over voltage and is

applied as a voltage fault detector operating
with other

The relay is also used as a

in conjunction protective relays.

timing dewiceVfor

various automatic operations. Either geared
or non-geared type relays are availablel The
non-geared relay gives short time, operation
with quick reset. The geared gmrelay, gives

longer time of operation with [longe®ky reset.

The contacts may be single ozmdoublé to oper-
voltage or may be

both

ate on either over or under
single-pole, double-throwiopekrating on

over and under voltagess

CONSTRUCTION AND OPERATION

The type CV
disc type yoltage

relbay @nsists of an induction-

8lement, contactor switch

and an operationi@ndicator.

Voltage,Element

The induction disc of this element is a thin
four-inch diameter aluminum disc mounted on a
vertical” shaft.
lower end by a steel

The shaTt is supported on the
tall bearing riding be-
tween concave sapphire jewel surfaces, and on

the upper end by a stainless steel pin.

SUPERSEDES L. 41-291E

silver hemi-

rigia arm.

The moving contact, ishd small
sphere fastened on theWend of a
The other end of this

insulated sectionvof the

arm 1is clamped to an
shaft in the

auxiliary

disc
non-geared type
shaft geared tapthe
type relaysé The

relays, or to an
disc shaft
electrical

in the geared
connection is
made from“®he moving contact thru the arm and
spiral gpring. One end of the spring fastens
and the other to a slotted spring

to the

to,thelanm,

ad juster‘difsc which in turn fastens

element “Brame.

The stationary contact assembly consists of

apsdlver contact attached to the free end of a

leaf spring. This spring 1is fastened to a
Micarta block and mounted on the element
frame. A small set screw permits the ad-

When double trip

is mounted on

justment of contact follow.
is required another leaf spring
the Micarta block and

rigid moving arm.

contact is
Then the
permit ad-
will be

a double
mounted on the

stationary contact set screws

justment so that ©both circuits made

simultaneously.

Torque is produced to rotate the disc by an
of the
is mounted in the

electromagnet in the rear relay. A

permanent damping magnet
front. In the

royates only a

non-geared relay the disc
a revolution and
has graduated perforations in the disc which
2ives the relay an approximately constant
plck-up value of the time lever
setting. The lower pole of the electromagnet
1s energized by voltage. In order to produce
torque the upper pole cilrcult 1s energilzed
with the voltage induced across a few secon-
dary turns wound on the lower pole. This cir-
cult 1s connected to a slide-wire resistor
mounted on top of the electromagnet and con-
nected through the upper pole windings.

Changing the resistance of this circult varies

fraction of

regardless

EFFECTIVE DECEMBER 1952



TYPE CV RELAY

the plck-up of the relay, as shown by the cal-
Ibration marks
tance wire. When the slider 1s clamped under
the calibration marks, the
Indicated.

on the scale above the resis-

pick-up 1s as

Contactor Switch and Operation Indicator

switch element 1s a small
switch,
in the

small cylindrical plunger

The contactor

solenold type the coil of which is

normally connected trip circuit. A

with a silver disc

supported on its 1lower end rides up and down

on a veritcal guide rod in the center of the

solenoid coil. The guide rcd 1s fastened to
the stationary core which, in turn, screws
Into the element frame. When the coill is
energizéed and the plunger pulled up, the

silver disc moves up, bridging three statilon-

ary contacts.

a small solenoid
which

The operation indicator is
coll
operates to

connected in the +trip circuit

release the white target when

energized.

CHARACTERISTICS

The relay is available in 3 ranges which re-
fer to the range of voltage at which the relay
wlll operate.

115 volt relay adjustable from 50 tle 140 volts
230 1] n n 1 100 to. 280 i
460 " " " " 200 40, 560 "

Typical operating curves of gHese“g€lays are
shown in figures 6 through 9.

These instructions
the older
sistor and ranges &s follows:

also apply in general to

design relays, witdl an external re-

115 volt relay adjustabde from 50 to 120 volts
220 " " " " 120 to 240 "

440 ] " 1 " 250 to 500 1
of the

The startiand tripping points non-

geared ‘Telay)are approxlimately the same; but
for the, geared relay are separated by more
than 10%.

2

RELAYS IN TYPE FT CASE

The type FT cases are dust-proof enclosures
and knife-blade tegt

This combination

combining relay elements
switches 1n the same case.

provides a compact flexible assembly easy to

maintain, inspect, test and adjust. There are
of the

and chassis.

three main units type FT case: the

case. cover, The cas€e is,an all
welded steel housing containinghthewhinge half
of the knife-blade test and the

terminals for external connectlon$, The cover

switchesg

is a drawn steel frame withval/ clear window
which fits over the front of“'the“case with the
The chassis

relay elements and

switches closed. 1s a frame that

houses the supports the
test switches. This

electrical

contact jaw half of the
slides 1n an out offithe ‘eéase. The
chassis are

connections Jbetween th€& base and

completed through thegfclosed knife-blades.

Removing Chassis

To nemove,4the chassis, first remove the

cover by unscrewing the captive nuts at the
There are two cover nuts on the
four on the L and M
This exposes the relay

test

The next step

fou¥ comners.
S ‘silze
cases.

all the
testing.

case and size
elements and
switches for 1inspection and
is to open the test
switches.

handle
handle
This

dental

switches. The
remaining

Always open the elongated red

switches first before any of the black

switches or the cam action latches.

opens the trip circuit to prevent acci-
trip out. Then open all the remaining
order of opening the
switches 1s not important. In
opening the test switches they should be moved
With all

fully opened, grasp the two cam

all the way back against the stops.
the switches
This re

action latch arms and pull outward.

leases the chassis from the case. Using the

latch arms as handles, pull the chassis out
of the case. The chassis can be set on a test
bench in a normal upright position as well as
on its top, back or sides for easy inspection,

maintenance and test.

After
chassis
blade
and the cover

removing the chassis a duplicate

may be 1inserted in the case or the
can be closed

without the

portion of the switches

put in

place




TYPE CV RELAY 1L 41-
CONTACT POSITION RE\RY DE-ENER-
ONERVOLTAGE - OPEM A ] HIGH VOLTAGE OPE
UNDERVOLTAGE -CLOSE LEFT, HIGR(FRONT
OPERATION \NDJCATOR, | ViEw) €O ACTS\K
/ \ 4 \ @ mcv 13
arAcroR ® Y LOW NOLTAGE RIGHT =~ SWITCH

SwiteH — |

FOR TRIP CURRENTS
LESS THAN 2. 25AMPS.
DISCONNECT AND DERD
END T#S LEAD

WPPER PQLES/l

SLIDE-WIRE
RESISTOR.

| YTRAWSFORMER, COM
ON LOWER POLE

= 5]

POTENTIAL COIL

REAR ViEw

HAND(FRONT VIEW)

C . —

EMND THIS LEAD
UPPER POLES SR

S TEE
STOR

ANSFORMER COWL
ON LOWER POLE

TENTWAL ODiL

Fig. 1 —Internal Schematic of the Double Trip Under or
Over-Voltage Type CV Relay in the Standard Case.
For the Single Trip Relays Omit Terminal 3 and
Associated Circuits.

chassis.

When
case, the above procedure is to be followed i
The elongated red handl

until

the chassis is to be put Dback in the
the reversed orfler.
switch should not bo closed

chasslis has been latched 1n

alter
place and
of the black handle switches closed

Elecctrical Circuits

Each terminal 1in the bese o thru a

test switch to the relay s in the
chassis as shown on tQﬁ ] 1 schematic
diagrams. The relay ter ldentified by
numbers marked on bot he Mside and outside
of the base. The t itch positions are
identified by lett xed on the top and
bottom surface of oulded Dblocks. These
letters can vhen the chassis 1s

removed from t

control circults thru the
rnocted from the external clir-

? the assoclated test switches.

A cover operated switch can be supplied with
its coﬁ:acts vired

in serles with the trip
circuit. This switch opens the trip circuit
the cover is removed. This switch can be

ded to the

time.

existing type FT casecs at any

Fig. 2 — Internal ematic of the Single Pole Double-
Throw, Under or Over-Voltage Type CV Relay in
tandard Case. The Relays are also Supplied
Universal Indicator in the Back Contact
t.

The relays can be tested ir service, in the

case but with the external circults isolated

r out of the case as [ollouvs:

Testing In Service

circulits can
#2 clip
lead lug on the

Voltages between the potential
be measured conveniently by clamping
leads on the projiecting clip

contact jaw.

Testing In Case

Witn all blades in the [ull open position.

the ten circult test plug can be inserted in
This

elements tTo a set of

the contact jaws. connects the relay
hinding posts and com-
pletely isolates the relay circuits from the
external connections by means of an insulating
barrier on the plug. The external test cir-
to these

in the bvottom

culits are connected bindins nostz.

The plys

ig Insevted test Jjavs

with the binding posts up and in the ton test

switch fawvs with the hinding rosts doun.

trst

elcments

The external circults may be made t2

the relay LY #2 test clip leads in-

stead of the togst plur.



TYPE CV RELAY

CONTACT POSITIOM RELAY DE-ENER
QIZED
GERRED ~OVERVOLTAGE - OPEN
OPERATION INDICATOR NOM- »
Guun uubsnom\qe—cmseo
NON-

COVER. OPERATED
SWITCH WHEN USED

CONTACTOR
SWITCH ]

TEST SWITCH
FOR TRIP CURRENTS
LESS THAN 2.25 AMPS,
DISCONNECTAND

/S\.\DE-\MIRE RESISTOR
DEAPR ENWDTWIS LEAD —

ov | TRANSFORMER
PPER Pore 1 COML OM LOWERPOLE
1 g
BX v [:;jéf%}-_PGEN“RL
o coiL
REAR ViEW
TEST SWITCH RED HANDLE
E E z i} TO RELAY
TO BASE TERMS
FRONT WiEW

WIGH VOLTAGE
HAND

LEFY
OPERATION INDVCATOR. ‘Flml;? ‘I\B‘
COVER OPERATED
SWITCH WHEN USED JEST SwATen

FOR TRIP GURRENTS

END THIS LEAD, —__ |

UPPERPOLES—— |

FSLIDE-WIRE
RES\STOR

[ TYRANSFORMER COW
ON LOWER Con

\L:
OTENTIAL COW.

REAR VIEW

Rm) NDLE
TEST SWITCH A
TD RELAY
E E E E TO BASE TERMS
FRONY, VIEW

Fig. 3 —Internal Schematic of the Double Trip Under or
Over-Voltage Type CV Relay in the Type FT Case.
For the Single Trip Relays Omit Terminal 3 and
Associated Circuits.

Testing Out of Case

With the chassis, removed from the base, re-_

lay elements may be testec by using the ten
circuit test plug or by #2 test clip leads a$§
cdescribed above. The factory calibration "1s
made with the chassis in the case and removing
the chassis from the case will change fthe
calibration values by less than 1 or 2%. It fis
recommended that the relay be checked 1n po-

sition as a final check on the calibration.

INSTALLATION

The relays should be mountied onyiswitchboard
panels or their eguivalentmin “@mlocation free
?rom dirt, molsture. _excgesgivel vibration and
heat. Mount the relaygyertically by means of
the two, mounting gtuds, fO®ythe standard cases
and the type FT drojgctiod case or by means of
the four mounting hodesd on the flange for-the
semi-flush type FT case. Either of the studs
or the mounting screws may be utilized for
grounding gthe relay. The electrical con-
nections mayhbe made direct to the terminals
by means of ‘@€rews for steel panel mounting or
to tedmIn@d sstuds furnished with the relay for
ebony, asbestos or slate panel mounting. The

4

Fig. 4 —Internal \Schematic of the Single Pole Double-
Throw Under or Over-Voltage Type CV Relay in
the TypetET\Cuase. The Relays are also Supplied
With the Universal Indicator in the Back Contact
Circuit.

terminal*gystuds may be easily removed or in-
sey¥ted By, locking two nuts on the studs and

then (turning the proper nut with a wrench.

Voltage Element Connections

Connect the relay coil directly to the
potential transformer. For phase-to-phase
operation. either delta or star voltages may
be used as desired. For phase-to-ground
operation, the broken delta secondary of a
ground star connected primary will provide
the reguired residual voltage.

The external resistor on the older design
relay is connected in series with the voltage

colil.

Trip Circuit Connections

The relays are shipped with the contactor
switch and operation indicator in parallel.
This circuit is suitable for all trip cur-
rents above 2.25 amperes d-c. to 390
amperes at 250 volts d-c. The resistance of
both coils 1in parallel 1s approximately 0.25
ohms. If the trip current 1s less than 2.25

amperes, there is no need for the contactor

G
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TYPE CV RELAY

= | 10 3!1&! STOPS WHEN
TIMER  (AUX. RELAY CONTACT|
suar . (0PEns )

wras

AUX, RELAY

'y
5

F)T0 (TINER STARTS WHEN)
'}:g (SWITCH "$* CLOSES)

—— |8

TYPE Cv RELAY

TOP TERM. NO. FOR STD.
A

c
80TTOM TE:II. MO. & TRGT

SW. FOR FT CASE POTENT | OMETER

A.C. SUPPLY

Fig. 5—Diagram of Test Connections for the Type CV
Relay.

switch and 1t should be disconnected. To dis-
connect the coll in the standard case redlays;
remove the short lead to the coll ofgthe front
statlonary contact of the contactor switch.
This lead should be fastened (d@ead ended)
under the small filisterhead screwjlocated in
the Micarta base of the contactorpswlteh. For
the Flexltest relay, with throw con-
tacts the coll 1s disconneeted by
the coll lead at the spring adjuster and dead-
ending it under a screwlatigthe top of the
Micarta support. the “WFlexitest relays
with double throw contactis, the coll 1s dis-
removingy, the coll lead at the
and dead-ending 1t

single

removing

For

connected by
proper statlonary/contdct

under a screw at “thed top of the Micarta
support. The! pesdstance of the operation
indicator ‘Qeoilf 1 2.8 ohms. An  auxilliary

switch 6n the“elrcult breaker must be provided
so that whén the circuilt breaker 1s tripped,
the tripping 4 circuilt will be opened by this
switch, thus relleving the relay contacts of
that duty.

SETTINGS

The type CV relay has two adjustments: The

voltage slider setting and the time lever

setting. The calibration marks on the _wvoltage
slide wire 1ndicate the minimum operating
voltage. If front and back contacts,are used,
the front contact closes on the[ valde indi-
cated on the slide wire calibration_and the
back contact will close when the voltage 1s
somewhat lower. The time delay between these

two operations depends upon the time lever
setting.
The effect of the timef lever adjustment 1s

shown on the typical curves of figures 6 to 9.
The accuracy of the” type CV relay 1s approxi-
mately + 5%,

ADJUSTMENTS AND MAINTENANCE

The proper¥ adjustments to 1insure correct
operation,of this relay have been made at the
should not be disturbed after
If the adjustments

apart for

facteryyand
recelpt by the customer.
have been changed, the relay taken
repalrs, or i1f 1t 1s desired to check the ad-
at regular maintenance periods, the
below should be followed.

justments
instructions

All contacts should be periodically cleaned
with a fine file. S#1002110 file
mended for thils purpose. The use of abrasive
materlial for cleaning contacts 1s not recom-
mended because of the danger of embedding
small particles 1n the face of the soft silver
and thus impairing the contact.

if recom-

The time of operation can be checked with a
timer using the test dlagram of figure 5.

Voltage Element

Adjust the back of the time lever so
that the moving contact touches the
statlonary contact when the time lever 1s 1in
the zero position. The small adjustment screw
on the statlonary contact should not be
screwed 1n far enough to 1limit the follow of
the For double-trip
relays cir-
cults make at the same instant.

stop
just

stationary contact.

adjust these screws so that both

of the spring should not
all conditions of the

The convolutlons

touch each other for
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moving contacts. Adjust the tension of the
spiral spring so that the contacts will oper-
voltage indicated on the calibra-
and follow the time curve as
shown. This may necessitate shifting the
position of the damping magnets, as, their
position affects the time charactepisties.

ate on the
tion resistance

The reset time with the #10 lever setting 1s
83 seconds for the geared over-voltage relay.

Contactor Switch

Adjust the stationaryicore of the switch for
a clearance between fthe “statlionary core and
the moving core when thé switch 1s picked-up.
This can be most convernlently done by discon-
necting the switch and turning 1t or the relay
Screw up the core screw until
the moving{core starts rotating. Now back off
the coreg,screw untll the moving core stops
rotating. Thils indicates the point where the
play in thé ) moving contact assembly 1s taken

6

upside-down.

Fig. 7— Typical Voltage Time Curves for the Geared Under-
Voltage Relay.

up, and where the moving core just separates
from the statlionary core screw. Back off the
statlonary core screw one turn beyond this
point and lock in place. This prevents the
moving core from striking and sticking to the
stationary core because of residual magnetism.
Adjust the contact clearance for 3/32 inch by
means of the two small nuts on elther side of
the Micarta disc. The switch should pick up

at 2 amperes d-c. Test for sticking after 30

amperes d-c. have been passed through the
coll.

Ad just the 1ndicator to operate at 0.2
ampere d.c. gradually applied. Test for
sticking after 30 ampere d.c. 1s passed.

RENEWAL PARTS

Repalr work can be done most satisfactorily
at the factory. However,
parts furnished to the customers who
are equlipped for doing repalr work. When

ordering parts, always give the complete name-

interchangeable

can be

plate data.
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ENERGY REQUIREMENTS

The burdens of the various relays are as follows:

1 2-3 2 e
Rated Voltage Volt- R X z
Volts Frequency Setting Amps. Watts Vars P.F. Ohms Oh Ohms

25 Highest 16.8 4.4 16.2 .26 206 760 T8@

Rated 16.9 4.6 16.3 .27 213 733 783

Lowest 17.4 10.0 4.2 .58 438 762

115 50 Highest 7.5 2.0 7.2 .27 1700 1770
230 Rated 7.6 2.1 7.3 1680 1742
460 Lowest 11.4 8.0 8.1 826 1172
60 Highest 6.1 1.3 5.9 2120 2170

Rated 6.2 1.5 6.0 2086 2150

Lowest 10.0 7.3 6.8 900 1322

1. These relays will stand 110% of rated voltage continuously.

2. Values are for 115 volt relay. For the 230 and 460 ays, multiply values by 4
and 16, respectively.

3. Reslstance 1s a-c value.

G e o abbd o




16 g
11 1 [ 1| - [ 1
i ] AR HHTHH B
1 T TH 1
~+ 1 -4 15 } - LI I I I
H & \ TYPE CV OVER VOLTAGE, RELAY
f Jl-h' \ STANDARD SHORT JTIME
Jues H B EA NN SEEE 60 CYCRES
L a1/ B \ 1 VOLTAGE=IIME | GURVES
H 1 f N
t T
gil 1Ly The curves on/the‘left of the 100 %
L 2'12I ! line apply to the single-pole double -
Sh throw relaygandishow the time re-
4 f L(;IJH quired to/closepthe back contact
/ 1 | ; oA \ (right, hand)/when' the voltage drops.
Ig 1 |C
1 \Y
9 9 r
F i T \
g o I
118
T
7 I
T 7
E r 5 y, 5 1 I A S
: ] i Ay L Time lever setting
! frit 8
) S /4
= 6
3 4 S
V I HH \ 4
- b 1t
! B <l ? )| 3
| HEE
! [ 2 |
4 F T T ] ]
I
- queu FEEEE

(o) =
10 20 30 40 50 60 70 80 90 100 IO 120 130 140 I1SO 160 170 180 190 200 210 220 230 240 250 260 270 280 280 300

OPERATING VOLRTAGE IN PERCENT OF MINIMUM PICK UP

Fig.,, 8 — T'vpical Voltage Time Curves for the Ungeared Over-Voltage Relay.

Q - Q

AYTIH AD IdAL




(]
- inms e 1'1611 1
; 1 T i1
f] 1154
T 15O
}Hi T TYPE CVaOVER VOLTAGE RELAY
] [ [P rejsannaiiy LONG TIME
~ LITT 60 CYCLES
) 7 1 IIII310 Y VOLTPAGE-TIME CURVES
T 7 I T b
! T t
' L|12o The curves on the left of the I0O0 %
f & T il line Yapply to the single-pole double-
7 N TT AR throw relay and show the time re-
, i - 1‘1‘10 } quired to close the back contact
7 H 0 (right hand) when the voltage drops.
’ 100 A
T L] \!
; 9 . PR
11 n y, T T17 LIR'AY
+ 9 90 -
. - / HH 1 T AT
3 18/ 1T 1
-/ r 801U I
f 74 1 HT1 9 \
Anml Tt §
I
- [S) f 70 J . A}
i HH
: I TN Time levgr setting
1 ' S 80 T 3
: : HAE ‘ .
4 U T 1O
= i P vi 50 9
! Tl X1 8
B 7 NN
= 3 40 6
& ﬁ%LiL 45 SNESS
= - 2 30 .
- JENEN 3
Eos - F HH } N
- | ‘ 20 2
et F A HHH NS = SSmms=aaccs
}/2 Tt | =2
= 10
- [I l/ﬂ = Puug s - k-] P
17 | 1 -
1T %% sasme -
G 10 20 30 40 507460470 80 90 OO 110 O 130 140 150 160 170 180 190 200 210 220 230 240 25C

PERCENT OF MINIMUM CLOSING VOLTAGE

AYTIH AD IdAL

Fig. 9 — Typical Voltage Time Curves for the Geared Over-Voltage Relay.

4 6T LYy 11




TYPE CV RELAY

QPENING FOR
THIN PANEL MTG.

E)
ITA

75

USE SCREWS
FOR THIN PANELS

USE STUDS
FOR THICK PANELS

2 _/
2 DIA.DRILL

2
\— 33 DIA.DRILL

(2-HOLES)

.190-32 TERM . SCREWS (& STUDS
i—zo MOUNTING| SCREWS,
& STUDS

#:{J

re—32

Fig. 10 — Outline And Drilling Plan for the Standard Projection Type Case# See)The Internal Schematics For Terminals

Supplied. For Reference Only.
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TYPE CV VOLTAGE RELAY

INSTRUCTIONS

CAUTION

Before putting protectlive relays into
service, remove all blockling which may have been
inserted for the purpose of securing the parts
during shipment, make sure that all moving parts
operate freely, lnspect the contacts to see that
they are clean and close properly, and operate
the relay to check the settings and electrical
connections.

APPLICATION

The type CV relay 1s a single-phase
Induction-disc type relay operating eilther on
under or over voltage or both. Thils relay oper-
ates on under or over voltage and 1s applied as
a voltage fault detector operating 1n conjunc-
tlon with other protective relays. The relay 1s
also used as a timing device for varlous autos
matlc operatlons. Elther geared or non-geaked
type relays are avallable. The non-geared relay
glves short time operation with qulck,reset.
The geared relay glves 1longer time of goperatlion
with longer reset. The contacts may be singlejor
double to operate on elther over or underiwolt-
age or may be single-pole, double-throw Jeperat-
ing on both over and under voltages.

CONSTRUCTION AND OPERATION

The type CV relay consists fof an 1n-
duction-disc type voltage edement, contactor
swltch and an operatlon indicator.

Voltage Element

The 1nductlon dlsc @of this element 1s
a thin four-inch diamete®, aluminum disc mounted
on a vertlical shaft. _The“shaft 1s supported on
the lower end by a steel ball bearing riding be-
tween concave sapphlre jewel surfaces, and on
the upper end by ‘aystainless steel pin.

Thel movdng “eontact 1s a small sillver
heml-sphere{fasténedgon the end of a rigid arm.
The other endyfof thls arm 1s clamped to an 1in-
sulated sectlon‘®of the disc shaft in the non-
geared type relays, or to an auxlllary shaft
geared to the disc shaft 1n the geared type re-
lays. The electrical connection 1s made from
the moyving contact thru the arm and spiral
spring., One end of the spring fastens to the
arm,, and the other to a slotted spring adjuster
disciwhieh 1in turn fastens to the element frame.

The statlionary contact assembly con-
sists of a sillver contact attached to the free
end, of a leaf spring. Thils spring 1s fastened
to a Micarta block and mounted on the element
frame. A small set screw permlts the adjustment
of contact follow. When double trip 1s required
another leaf spring 1s mounted on the Micarta
block and a double contact 1s mounted on the
rigid moving arm. Then the stationary contact

set screws permit adjustment so that both cir-
cults will be made sImultaneously.

Torgue, 1s9produced to rotate the disc
by an electromagnet 1n the rear of the relay. A
permanent damping” magnet 1s mounted 1in the
front. Ingthe“non-geared relay the dlsc rotates
only a /fraeglon of a revolution and has grad-
uated, perforations 1in the disc which glves the
relay @, constant plck-up value regardless of the
time lever setting. The lower pole of the elec-
tromagnet Ps energized by voltage. In order to
produee, torque the upper pole circult 1s ener-
glzed wlth the voltage 1nduced across a few
secondary turns wound on the lower pole. This
cIrcudt 1s connected to a slide-wire resistor
mounted on top of the electromagnet end connec-
ted through the wupper pole windings. Changing
the resistance of thils circult varles the pilck-
up of the relay, as shown by the callbration
marks on the scale above the resistance wire.
When the slider 1s clamped under the callbra-
tlon marks, the plck-up 1s as indicated.

Contactor Switch and Operatlion Indlcator

The contactor swltch element 1s a
small solenold type swiltch, the coll of which is
normally connected in the trip circult. A small
cylindrical plunger with a silver dilsc supported
on 1ts lower end rides up and down on a vertical
gulde rod in the center of the solenoild coll.
The gulde rod 1s fastened to the statlonary core
which, 1n turn, screws into the element frame.
When the coll 1s energlzed and the plunger pull-
ed up, the silver dilsc moves up, bridgling three
statlonary contacts.

The operation 1ndicator 1s a small
solenold coll connected 1n the trip clircult
which operates to release the white target when
energlzed.

CHARACTERISTICS

The relay 1s avallable 1n 3 ranges
which refer to the range of voltage at which the
relay will operate.

115 volt relay adjustable from 50 to 140 volts
230 n n n n 100 tO 280 n
460 " " " " 200 to 560 "

Typlcal operating curves of these re-
lays are shown in filgures 11 through 14.

These 1nstructions also apply in gen-
eral to the older design relays with an external
resistor and ranges as follows:

110 volt relay adjustable from 50 to 120 volts
220 " " " " 120 to 240 "
4yo " " " " 250 to 500 "

The opening and closing polnts of the
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non-geared relay are exactly the same; but for
the geared relay are separated by more than 10%.

RELAYS IN TYPE FT CASE

The type FT cases are dust-proof en-
closures comblning relay elements and knife-
blade test swltches 1n the same case. Thils com-
bilnation provides a compact flexlble assembly
easy to malntaln, inspect, test and adjust.
There are three maln units of the type FT case:
the case, cover, and chassis. The case 1s an
all welded steel housing contalning the hinge
half of the knife-blade test switches and the
terminals for external connections. The cover
1s a drawn steel frame with a clear window which
fits over the front of the case with the switch-
es closed. The chassls 1s a frame that houses

the relay elements and supports the contact jaw
half of the test switches. This sllides in an
cut of the case. The electric connections be-

tween the base and chassls are completed through
the closed knife-blades.

Removing Chassls:-To remove the chassls, first
remove the cover by unscrewlng the captlve nuts
at the four corners. There are two cover nuts
on the S silze case and four on the L and M silze
cases. This exposes the relay elements and all

the test switches for 1lnspection and testing.
The next step 1s to open the test swltches.
Always open the elongated red handle swiltches

first before any of the black handle switches or
the cam action latches. Thls opens the trip
clrcuit to prevent accidental trip out. Then
open all the remaining switches. The order of

opening the remaining switches 1s not lmportant.
In opening the test switches they should be mov-

ed all the way back agalnst the stops. With all

the swiltches fully opened, grasp the two cam
actlon latch arms and pull outward. This re#

leases the chassls from the case. Uslng the

latch arms as handles, pull the chassis outfef

the case. The chassls can be set on a gtest

bench 1n a normal upright positlion as well asfon
its top, back or sldes for easy 1nspection;

malntenance and test.

After removing the chassis a duplicate
chassis may be insérted in the case orgthe blade
portion of the swltches can be closed and the
cover put 1n place wilthout the chassis.

When the chassis 1s)to, be, put back 1in
the case, the above procedure 1s,to be followed
1n the reversed order. The elongated, red handle
switch should not be closed untll after the
chassls has been latched 1n place and all of the
black handle swiltches closed.

Electrical Circults:-Each germinal 1n the base
connects thru a test, switeh to the relay
elements 1in the chdssls“a@s shown on the internal
schematic dlagramg. The rejlay terminal 1s iden-
tified by number8 marked gon both the 1lnside and
outside of the base€t Thé test switch positions
are ldentifled by letite¥s marked on the top and
bottom surface of the moulded®blocks. These
letters can be seen when the chasslis 1s removed
from the case.

The potentilal
thru thegrelay are
ternal cinrcudt) by
swiltchéis,.

and control circuilts
disconnected from the ex-
opening the assoclated test

A cover operated swltch can be sup-
plied with 1ts contacts wired 1n serles with the
t#dkp elrcult. Thils switch opens the trip cir-
cult“when the cover 1s removed. This swiltch can
bejadded to the exlsting type FT cases at any
time.

Testing:-The relays can be tested 1n service, 1n

-2

the case but wilth the external circults 1solated
or out of the case as follows:

Testing In Service:-Voltages
tial circuits can be measured convenlently by
clamping #2 clip 1leads on the projecting clip
lead lug on the contact jaw.

between the potegn-

Testing In Case:-With all blades 1n the,full
open position, the ten circult test Dlug
can be 1nserted 1n the contact jaws. This
connects the relay elements to a set of bilnding

posts and completely 1solates the relay céIrcults
from the external connectlons by _ameans of an 1n-
sulating barrler on the plug. The _external test
circults are connected to4thesefblinding posts.
The plug 1s 1nserted 1n the, bottOm test jaws
wlth the blnding posts up_g,andjin the top test
switch jaws with the bilndipgg pests’ down.

The external test [elpeults may be made

to the relay elements by #2 test cllp leads
Instead of the test plug.
Testing Out of Casef-With™ the chassis removed

from the base, zélay €lements may be tested by
uslng the ten cireult test plug or by #2 test
clip 1leads asgiidescribed above. The factory

callbratlion 1s/madedwlth the chassls 1in the case
and removifig theé pghassls from the case will

change the\calibratlion values by less than 1 or
2%. It 1s recommended that the relay be checked
in posdtion as a"final check on the callibration.

INSTALBATION

The relays should be mounted on
switehboard panels or thelr equivalent 1n a lo-
cationyfree from dirt, molsture, excessive vi-
bration and heat. Mount the relay vertically by
means of the two mounting studs for the standard
cases and the ‘type FT projectlon case or by
means of the four mounting holes on the flange
for the semi-flush type FT case. Elther of the
studs or the mountlng screws may be utilized for
grounding the relay. The electrical connections
may be made dlrect to the termlnals by means of
screws for steel panel mounting or to terminal
studs furnished with the relay for ebony
asbestos or slate panel mountlng. The termlnal
studs may be easlly removed or 1lnserted by lock-
Ing two nuts on the studs and then turning- the
proper nut with a wrench.

Voltage Element Connectlons

Connect the relay coll directly to the
potentlal transformer. For phase-to-phase oper-
ation, elther delta or star voltages may be used
as desired. For phase-to-ground operatlon, the
broken delta secondary of a ground star connect-
ed primary willl provide the required residual
voltage.

The external resilstor on the older de-
sign relay 1s connected 1in series with the vol-
tage coll.

Trip Circult Connectlons

The relays are shipped with the con-
tactor switch and operation indicator in parall-
el. This circult 1s sultable for all trip cur-
rents above 2.25 amperes d-c. and up to 30 am-
peres at 250 volts d-c. The resistance of both
colls 1n parallel 1s approximately 0.25 ohms.
If the trip current 1s less than 2.25 amperes,
there 1s no need for the contactor switch and it
should be disconnected. This 1s done by remov-
1ng the: lower lead on the front statlonary con-
tact of the switch and dead-ending 1t. A small
fillister-head screw located 1n the Micarta base
of the switch 1s avallable for this purpose.
The reslstance of the operation 1ndicator coll
is 2.8 ohms. An auxiliary switch on the circuit
breaker must be provided so that when the cir-
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Figure 1
Internal Connectlons of the Single-Trip Geared
Overvoltage or Ungeared Under-voltage Relay in
the Standard Case.
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Internal Connectlions of the Single-Pole, Double-
Throw Relay in the Standard Case.
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Figure 2
Internal Connectlons of the Double-Trip Ungeared
Over-voltage or Geared Under~voltage Relay in
the Standard Case.
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Internal Connectlons of the Single-Pole, Double-
Throw Relay 1in the Round Case.
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Flgure 5
Internal Connectlons of the Single-Trip,
Ungeared Over-voltage and Geared Under-voltage
Relay in the Round Case.
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Figure 6
Intérnal, Connections of the Double=Trip, Geared
Ovér-voltage and the Ungeared Under-voltage re-
lay dn the Round Case.
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Figure 9
Dlagram of Test Connections for the Type CV
Relay 1n the Standard Cases.

cult breaker 1s tripped, the tripping
willl be opened by thils switch, thus
the relay contacts of that duty. The ¢ontacts
should not be required to open more than 1 am-
pere at 125 volts d-c.

circuilt
relleving

SETTINGS

The type CV relay has two adjustmentg:
The voltage slider setting and the tdme leven

setting. The callbration marks on the voltage
slide wire indicate the minimum operatimg vol-
tage.. If front and back contacts are, used, the

front contact closes on the value 1ndicated on
the slide wire callbration and thegback “éontact
willl close when the voltage 1s sgmewhat lower.
The time delay between these two operatlons de-
pends upon the tlme lever setting®

The effect of the tlme lever adjust-
ment 1s shown on the typlcal“Gurves” of figures 8
to 14. The accuracy of ,the type CV relay 1is
approximately + 5%.

ADJUSTMENTS AND MAINTENANCE

The proper (adjustments to lnsure cor-
rect operation of thils relay have been made at
the factory and shouldd not be disturbed after
recelpt by the customer. If the adjustments
have been changed,)the/relay taken apart for re-
palrs, or 1fr 1tWils desired to check the adjust-
ments at gegular “imalntenance periods, the 1n-
struction8 below should be followed.

AT, contacts should be periodically
cleaned with aifine flle. 8#1002110 file 1is re-
commended for thls purpose. The use of abrasive
materlal for cleaning contacts 1s not recommend-
ed becausedpof the danger of embedding small
particles in the <face of the soft sllver and
thusWlmpairing the contact.

The time of operatlion cdn be checked
with)a cycle counter uslng the test dlagram of
figure 9 or 10. Phanton loads should not be
used in testing inductlon-type relays because of
the resulting distorted current wave form which
produces an error in timing.

Voltage Element

Adjust the back stop on the time lever

-5
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Figure 10
Diagram of {Test Connections for the Type CV Re-
laypin” the /Type FT case.

8o, that the moving contact just touches the sta-
ticnary contact when the time lever 1s 1n the
zepro position. The small adjustment screw on
the “stationary contact should not be screwed in
far enough to 1imit the follow of the statlonary

contact. For double-trip relays adjust these
screws so that both clrcults make at the same
Instant.

The spiral spring should have approxi-
mately 1-1/4 turns initlal tension with the mov-
ing contact in the #10 time lever position. The
convolutions of the spring should not touch each
other for all condltlons of the moving contacts.
Adjust the tension of the spiral spring so that
the contacts will operate on the voltage 1ndica-
ted on the calibratlon resistance and follow the
time curve as shown. This may necessitate
shifting the position of the damplng magnets, as
thelr positlon affects the time characteristics.

The reset time from the #10 lever set-
ting 1s 83 seconds for the geared over-voltage
relay and 73 seconds for the geared undervoltage
relay.

Contactor Switch

Adjust the statlonary core of the
switch for clearance between the statlonary core
and the moving core of 1/64" when the switches
are picked up. This can be done by turning the
relay up-side-down and screwing wup the core
screw approximately 1/2 turn and lock in place.
Thils prevents the moving core from striking and
sticking to the stationary core because of re-
sldual magnetism. Adjust the contact clearance
for 3/32" by means of the two small nuts on
elther side of the Micarta disc. The switch
should pick up at 2.0 amperes d-c. Test for
sticking after 30 amperes d-c. 1s passed.

Operation Indicator

Adjust the 1indicator to operate at 0.2
ampere d-c. gradually applled. Test for stick-
1ng after 30 amperes d-c. 1s passed.

RENEWAL PARTS

Repalr work can be done most satis-
factorlly at the factory. However, lnterchange-
able parts can be furnished to the customers who
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are equlpped for dolng repalr work. When order=
i1ng parts, always give the complete nameplate
data.

ENERGY FEQUIREMENTS

The burdens of the varlous relays a¥e as follows:

1 2-
Rated Voltage Volt - R H X2 Z 2
Volts Frequency Setting Amps. Watts Vars P.F. Ohms Ohms Ohms
25 Highest 16.8 .4 16.2 .26 206 760 1788
Rated 16.9 4.6 16.3 .27 213 753 783
Lowest 17.4 10.0 14.2 .58 438 621 762
115 50 HighHest 7.5 2.0 7.2 .27 471 1700 1770
230 Ratled 7.6 2.1 7.3 .28 482 1680 1742
460 Lowest 11.4 8.0 8.1 .70 815 826 1172
60 Highest 6.1 1.3 5.9 .21 462 2120 2170
Rated 6.2 1.5 6.0 24’27 2086 2150
Lowest 10.0 7.3 6.8 .73 965 900 1322

1. These relays will stand 110% of rated voltage continuously.

2.4 Values are for 115 volt relay. For the 230 and 460 volt relays,
multiply values by 4 and 16, respectively.

3.9 Resistance 1s c-c value.
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INSTALLATION

L. 41291 G

OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPE CV VOLTAGE RELAY

CAUTION Before

into service,

putting relays

all blocking which may

protective
remove
have been inserted for the purpose of securing
the parts during shipment, make sure that all

moving parts operate freely, inspect the
contacts to see that they are clean and close
the relay to check the

settings and electrical connections.

properly, and operate

APPLICATION

The type CV relay 1is a single-phase in-

duction-disc type relay operating either on
under or over voltage or both. This relay
operates on under or over voltage and #s

applied as a voltage fault detector operating
with other

The relay 1is also used as a timing dewicé for

In conjunction protectivefrelays.

various automatic operations. Either geared
or non-geared type relays are availablew The
short

geared

non-geared relay gives time/operation

with quick reset. The relay gives

longer time of operation with | longer reset.

The contacts may be single 4or double to oper-
voltage or may be

both

ate on either over or under
single-pole, double-thréw Operating on

over and under voltages.

CONSTRUCTION-AND OPERATION

The type CV
disc typegvoltage

relayg€onsists of an induction-

element, contactor switch

and an aperation dndicator.

Voltage Element

The indde€tion disc of this element is a thin
four-inch diameter aluminum disc mounted on a
vertical shaft. The shaft is supported on the
lewer end by a steel

ball bearing riding be-

tween concave sapphire jewel surfaces, and on

Phe upper end by a stainless steel pin.

SUPERSEDES IL. 41-291F

*¥Denotes change from previous issue.

The moving contactfTspa small silver hemi-

sphere fastened on the end of a rigia arm.
The other end of this“®&rm 1is clamped to an
insulated sectifon of|the disc shaft in the
non-geared type, reélays, or to an auxiliary
shaft gearedyto the disc shaft 1n the geared

type relayse The electrical connectlion is

made from the\mwmoving contact thru the arm and
spiralfspring. One end of the spring fastens
and the other to a slotted spring

to the

to thejarm,

ad justerhdisc which in turn fastens

&lement frame.

The stationary contact assembly consists of

a“8ilver contact attached to the free end of a

leaf spring. This spring 1is fastened to a
Micarta block and mounted on the element
frame. A small set screw permits the ad-

justment of contact follow. When double trip

is required another leaf spring is mounted on

the Micarta block and a double contact is

mounted on the rigid moving arm. Then the
stationary contact set screws permit ad-
justment so that both circuits will be made

simultaneously.

Torque 1is produced to rotate the disc by an
of the
is mounted in the
disc
a revolution and
has graduated perforations in the disc which
relay an approximately constant
value regardless of the time
The lower pole of the electromagnet
In order to produce
circult 1s energlzed

2lectromagnet 1in the rear relay. A
permanent damping magnet
front. In the

rocates only a

non-geared relay the

fraction of

zives the
nick-up
setting.
1s energized by voltage.
torque the upper pole

lever

with the voltage 1nduced across a few secon-
dary turns wound on the lower pole. This cir-
cult 1s connected to a slide-wire resistor

mounted on top of the electromagnet and con-
nected through the wupper pole windings.

Changing the resistance of this circuit varies

EFFECTIVE OCTOBER 1956
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T77-D-790
CONTACY POSYTAOM REAAY DEEMER-
ONERVOLTAGE - OPEN QUZED
UNDERVOLTAGE -CLOSE
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CONTAC
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FOR TRIP CURRENTS
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| TRAMSFORMER COWL
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UPPER Pmm/

M 4?; POTENTIAL COL

REAR VIEW

77-D-792

LEFT HAND {FRONT

VIEW ) CONTACTS
\Rcv o//
CONTACTOR
Ecs I~ SwiTCH
<V
L

["FOR, TR\P CURREWF,
LES: BN 2.25 AMPS,
DISCONNECT AND DERD

END THIS LEAD

OPERATION WNDICATOR.

RIGHT HAND
(FRONT VIEW)
CONTACT

UPPER POLES — |

—%%E‘\NIRE
ISTOR
—ERANS FORMER COIL
L@ AN 2G) | ON\OWER POLE
REAR NIEW TI-POTENTIAL COIL

OVER VOLTAGE REI_AY=HIGHVOLTAGE CONTACT
LEFT HAND CONTACT | UNDER VOLTAGE RELAY=LOW VOLTAGE CONTACT

OVER VOLTAGE RELAY-LOW VOLTAGE CONTACT

RIGHTHAND CONTACT UNPER VOLTAGE. RELAY-HIGN VOLTAGE CONTACT

Fig. 1 — Internal Schematic of the Double Trip Under or % Fig. 2 — Internal Schematic of the Single Pole Double-

Over-Voltage Type CV Relay in the Standard Case.
For the Single Trip Relays Omit Terminal 3 and
Associated Circuits.

the pick-up of the relay, as shown by the cal-
ibration marks
tance wire. When
the calibration
indicated.

on the scale above the resis-
the slider is clamped under

marks, the pick-up is as

Contactor Switch and Operation Indicator

switch element 1s a small
switch, the coil of which 1s
the trip cireuit. A

plunger with _a silveriidisc

The contactor
solenold type
normally connected 1in
small cylindrical

supported on its 1lower end ridesfhupand down

on a vertical guide rod in thelcenter of the
The guide Ted@ Ishfastened to
which,

frame.

solenoid. coil.
the stationary
into the
energized

core ih, turn, screws
Whén the coil is

plungery, pilled up, the

element
and -the
silver disc moves up, (bridging three station-

ary contacts.

The operatidn iddicator is a small solenoid
coil trip circuit which
operates to white target when

connected “in fhe
release the
energized.

CHARACTERISTICS

TheWpelay is availlable in 3 ranges which re-
fer To the range of voltage at which the relay
will “éperate.

Throw Under or, Over-Voltage Type CV Relay in
the Standard Case. The Relays are also Supplied
With the Univeérsal Indicator in the Back Contact
Circuit:

115 veut retay adjustable from 50 to 140 volts
230 i 5 ” " 100 to 280 "
460 ! " " " 200 to 560 "

TPyplical operating curves of these relays are
showh in figures 6 through 9.

These instructions also apply in
the older
sistor and ranges as follows:

general to
design relays with an external re-

115 volt relay adjustable from 50 to 120 volts

220 " " " " 120 to 240 "
4yo " " " " 250 to 500 "

The start and tripping points of the non-
geared relay are approximately the same; but
for the geared relay are separated by more
than 10%.

INSTALLATION

The relays should be mounted on switchboard
panels or thelr equivalent in a location free
from dirt,
heat.

the two mounting studs for the standard

moisture, excessive vibration and
Mount the relay vertically by means of
cases
and the type FT projection case or by means of
the four mounting holes on the flange for the
Either of the studs

may be utilized for

semi-flush type FT case.

of the mounting screws
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Fig. 3 —Internal Schematic of the Double Trip Under or % Fig. 4=lInternal Schematic of the Single Pole Double-

Over-Voltage Type CV Relay in the Type FT Case.
For the Single Trip Relays Omit Terminal 3 and
Associated Circuits.

grounding the relay. The electrical con-

nections may be made direct to the tefminals
by means of screws for steel panel molnting or

to terminal studs furnished with £héeWrelayy for

ebony asbestos or slate panel mountingy, The
terminal studs may be easily removedypor in-
serted by 1locking two nuts on_thel studs and

then turning the proper nut with a wrench.

Voltage Element Connectiong

Connect the relay coll dIrectly to the
potential transformeg. For phase-to-phase
operation, elther delta Or star voltages may

desired. For
delta
conpnected primary will provide

be used as phase-to-ground

omeration, the, broken secondary of a

ground staP
the required residual voltage.
resistor

The external on the older design

relay is connected in series with the voltage

coil.

Trip, Circuit Connections

The relays are
switch and

shipped with the contactor

operation 1indicator in parallel.

Throw Under or Over-Voltage Type CV Relay in
the Type FT Case. The Relays are also Supplied
With the Universal Indicator in the Back Contact
Circuit.

This circuit 1is suitable for all trip currents
above 2.25 amperes at 250
volts d-c. The of both coills in
parallel 1s approximately 0.25 ohms. If the
trip
is no need for
should be

coil 1in

amperes d-c. to 30
reslistance

current 1s less than 2.25 amperes, there
the contactor switch and it
disconnected. To disconnect the
the standard case relays, remove the
short lead to the coll on the front stationary
contact of the contactor switch. This lead
should be fastened (dead ended) under the
flllsterhead located in the
Micarta base of the contactor switch. For the
Flexitest with single throw contacts
the coil 1s disconnected by removing the coll

lead at the spring adjuster and dead-ending it

small screw

relay,

under a screw at the top of the Micarta sup-

Flexitest relays with double
coll is disconnected by

port. For the
throw contacts, the
removing the coill lead at the proper station-
ary contact and dead-ending i1t wunder
at the top of the Micarta
sistance of the operation
2.8 ohms.

breaker must be provided so that when the cir-

a screw
The re-
coil is

support.
indicator

An auxiliary switch on the circuit

cult breaker 1is tripped,
wlll be opened by this

the tripping circuit
switch, thus relieving
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A.C. SuePLY

% Fig. 5—Diagram of Test Connections for the Type CV

Relay.

the relay contacts of that duty.

SETTINGS

The type CV relay has two adjustments: The
voltage sllder setting and the time levergset-
ting. The callbration
slide wire Indicate the
voltage. If front and back contactsiare used,
the front
cated on the
back

somewhat lower.

marks on the voltage
minimum eperating
contact closes on theWwaluesfindl-
slide callbrationpand the
contact willl close whenftheWwoltage 1s

wire

The time dedbay between these

two operations depends upon Sthe time lever
setting.
The effect of, theytimedever adjustment 1s

shown on the typlcal, curwes of figures 6 to 9.
The accuracy of,the type CV relay 1s
mately + 5%.

approxi-

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to 1nsure correct

operation Wof this relay have been made at the
factery®and should not be disturbed after re-
cedptWby the If the

have changed, the relay taken apart for

customer. adjustments

been

repalrs, of 1f 1t 1s desired to check the ad-
Justments at regular maintenance perilods, he
Instructions below should be followed.

All contacts should be cleaned periodically.
A contact burnisher S#182A836H01 is recommended
for this purpose. The use of abragdwe material
for cleaning contacts 1s not gecomménded, be-
cause of the danger of embedding
of the soff
impairing the contact.

small parti-

cles 1n the face silwver and thus

The time of operatiofljcan b€ checked with a
timer using the testgdiagram of figure 5.

Voltage Element

Adjust thej, backsd stop of the time lever so
that the mowlng, contact just touches the
statlonary “Weentact when the time lever 1s 1n

the zerO position. The small adjustment screw
on thé stationary contact should not be screw-
1imit the follow of the

contact. For

ed 1InWfar enough to
sfatlenary double-trip relays
ad just these screws so that both circults make
at the same 1nstant.

The convolutions of the spring should not
all conditions of the
Adjust the tenslon of the

spiral spring so that the contacts will

touch each other for

moving contacts.
oper-
indicated on the calibra-

and follow the time curve as

ate on the voltage
tlon resistance
shown. This may necessitate shifting the po-
sition of the damping magnets, as thelr po-

sition affects the time characteristics

The reset time with the #10 lever setting 1s

83 seconds for the geared over-voltage relay.

Contactor Switch

Adjust the stationary core of the switch for

a clearance Dbetween the statlonary core and
the moving core when the switch 1s picked-up.
This can be most convenlently done by discon-
necting the swiltch and turning 1t or the relay
upside-down. Screw up the core screw until
Now back off
the moving core stops

This 1ndicates the point where the

the movling core starts rotating.
the core screw until

rotating.
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play in the moving contact assembly /is taken

up, and where the moving core justfseparates
Back off the

turn beyond this

from the stationary core screy.

stationary core
lock

meving core from strikilmgyand sticking to the

SCrew one

point and in place.f” This prevents the

stationary core because offyresidual magnetism.
Adjust the centact clearamce for 3/32 inch by
means of the two smalljnuts§ on either side of
the Micarta disc/ The switch should pick up
at 2 amperes @-c. Test for sticking after 30

amperes d-€. hawe been passed through the

coil.

Fig. 7 — Typical Voltage Time Curves for the Geared Under-
Voltage Relay.

Adjust the 1indicator to

amperes d.c.

operate at 0.2
Test for

is passed.

gradually applied.

sticking after 30 ampere d.c.

RENEWAL PARTS

Repair work can be done most
at the

satisfactorily

factory. However, interchangeable
furnished to the customers who
When

ordering parts, always glve the complete name-

parts can Dbe

are equlpped for doing repair work.

plate data.
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ENERGY REQUIREMENTS O
The burdens of the various relays are as follows: O
1 2-3 2 c
Rated Voltage Volt- R X Z
Volts Frequency Setting Amps. Watts Vars P.F. Ohms Ohms Ohms
25 Highest 16.8 4.4 16.2 .26 206 760 7&3
Rated 16.9 4.6 16.3 27 213 7 783
Lowest 17.4 10.0 14.2 .58 438 762
115 50 Highest 7.5 2.0 7.2 27 471 0 1770
230 Rated 7.6 2.1 7.3 .28 482 6 1742
460 Lowest 11.4 8.0 8.1 .70 815 1172
60 Highest 6.1 1.3 5.9 .21 ot 20 2170
Rated 6.2 1.5 6.0 24 52 086 2150
Lowest 10.0 7.3 6.8 .73 65 900 1322

1. These relays will stand 110% of rated voltage continuously.

2. Values are for 115 volt relay. For the 230 and 460 volt re multiply values by 4
and 16, respectively.

3. Resistance is a-c value. @
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