INSTALLATION

I.L. 41-2804H

OPERATION ¢ MAINTENANCE

INSTRUCTI ONS

TYPES CO AND COH OVERCURRENT RELAYS

CAUTION Before putting protective relays
into service, remove all blocking which may
have been inserted for the purpose of securing
the parts during shipment. Make sure that all
moving parts operate freely. Inspect the
contacts to see that they are clean and can
close properly. Operate the relay to check
the settings and electrical connections.

APPLICATION

These 1nductlon-overcurrent relays are used
to disconnect circults or apparatus when the
current in them exceeds a glven value. Where
a station battery (48 volts or over) /18
avallable, the circuilt closing type relaysiare
normally used to trip the circultf breakersy
Where 1low voltage or no station battery
exlsts, the circult opening type relay dn con-
junction with a-c serles trip colls can be
used to open the breaker.

The inverse time (low-energy)) type relay
1s used 1n preference togthe definite minimum
time (standard energy) relay where the re-
qulrements necessitate (1) a lower burden on
the current transforfmér, of (2) a more inverse
curve for selectivity, or (3) a very low cur-
rent range as forjpexample, ground protection
of transmission systems.

The very-inverse time (low-energy) relay 1s
similarjtofthe dnverse relay and 1s used where
a stl1ll moreflnverse curve 1s desired. The
term "low energy"” refers to the burden at tap
value that is placed on the current trans-
fiormers 'and does not refer to the current

rating.
The long time (40 second) relay is designed

to protect motors agalnst overloads. This can
be equipped with an 1nstantaneous attachment
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that will operate, #1fa “short-circuilt occurs
in the motor.

The type COH relay finds application for
phase and groundjprotection where a high speed
Inductlon type“relay 1s desired. It 1s some-
times used In differentlal protective schemes.

The /above, relays can be supplied with the
setondary electromagnet circult brought out to
separate, terminals. Thils varlety 1s known as
the, type CO or COH Torque Control Relay. Thus
the, contacts of a separate relay can be used
to control the operation of the torque control
relay. For example, a three phase directlonal

relay plus sultable auxliliary relays can be
used to directilonally control three torque
control relays.

CONSTRUCTION AND OPERATION

Circuit-Closing Relay

The circuilt-closing types CO and COH relays
consist of an overcurrent element, an opera-
tion 1ndicator, a contactor switch, and an
instantaneous trip attachment where required.

- Overcurrent Element

This element 1s an 1nductlon-disc type ele-
ment operating on overcurrent. The 1nduction
disc 1s a thin four-inch diameter, aluminum
disc mounted on a vertical shaft. The shaft
1s supported on the lower end by a steel ball
bearing riding between concave sapphire jewel
surfaces, and on the upper end by a stalnless
steel pin.

The moving contact 1s a small silver hemi-
sphere fastened on the end of an arm. The
other end of this arm 1s clamped to an 1nsu-
lated section of the disc shaft 1n the non-
geared type relays, or to an auxliliary shaft

EFFECTIVE MAY 1950
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Fig. 1—Flux And Current Relations in The Type OOH, Type
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Fig. 3—Internal Schematic Of The Double Trip Circuit
Closing Types CO And COH'Relays In The Stand-
ard Case. The Single Trip Relays Have Terminal 3
And Associated Circuits Omitted.
geared to the dige shafty 1in the geared type
relays. The elgetrigal ,connection 1is made
from the moving“{contact through the arm
and spiral spring. One end of the spring is
fastened to the arm, and the other to a
slotted spring adjuster disc which 1in turn

fastens to“ghe element frame.

The “Mgtationary contact assembly consists of
a silver contact attached to the free end of
a leafSspring. This spring is fastened to a

Micamta block and mounted on the element
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Fig. 2—Flux And Current'Relations In The Long Time and
Definite Minimum, Time Relays With The Torque
Compensator.
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Fig. 4—Internal Schematic Of The Single Trip Circuit
Closing Types CO And COH Relays With Instan-
taneous Trip Attachment In The Standard Case.

frame. A small set screw permits the ad-
justment of contact follow. When double trip
is required, another leaf spring 1s mounted on
the Micarta block and a double contact 1is
mounted on the rigid moving arm. Then the
stationary contact set screvs permit
adjustment so that both circuits will be made

simultaneously.

The moving disc is rotated by an electro-
magnet in the rear and damped by a permanent
magnet in the front. The operating toroue of

the inverse or very inverse relays is obtalned
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Fig. 5—Internal Schematic Of ‘The Double Trip Circuit
Closing Inverse And Very Inverse Types CO And
COH Relays With Torque Control Terminals In The
Standard Case. The Single Trip Relays Have Term-
nial 3 And Associated Circuits Omitted.

Fig. 6—Internaly Schematic Of The Double Trip Circuit
Closing Definite Minimum Time Type CO Relay
With Toraque Ccntrol Terminals In The Standard
Case, /The Single Trip Relays Have Terminal 3
And Associated Circuits Omitted.
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Fig. 7—Internal SchematiciOf The,Circuit Opening Inverse
And Very Inverse Time Type CO Relays With In-
stantaneous Trip@Attachment In The Standard Case.

by the circuit apmangémént shown in Figure 1.
The main polel c¢cOil) of the relay acts as a
transformer and ThduCes a voltage 1in a secon-
dary coid. Curkent from this secondary coil
flows €thrgugh #he upper pole coils and thus
produces “Horglle on the disc by the reaction
between the“fluxes of the upper and lower

poles.

The delfinite-time relay obtains 1its flat
characteristic curve Dbecause of a small
saturating transformer that 1is interposed
between the secondary coll and the upper pole
coils. This is called the torgue conpensator

and it slows down the disc movement to such an

Fig. 8—Internal Schematic Of The Circuit Opening Definite
Minimum Time Type CO Relays With Instantaneous
Trip Attachment In The Standard Case.

extent that no gearing is required.

(See Figure 2).

The long time relay is a geared relay with a

torque compensator.

The type COH relay is a non-geared relay

without a torque compensator.

Contactor Switch

The d-c. contactor switch in the relay is a
small solenold type switch. A cylindrical
plunger with a silver disc mounted on its

lower end moves in the core of the solenoid.

3
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Closing Types CO And COH Relays In The Type FT
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As  the plunger “ravels upwvard. the disc
bridges three silver stationary contacts. The
coil i1sVinmseries with the main contacts of
the Jdelagahand with the trip coil of the
breake¥rh When the relay contacts close. the
collf Beeomes energized and closes the switch

contaehs. This shunts the main relay
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Fig. 10—Internal)y, Schematic Of The Single: Trip Circuit
Closing Types C@ And COH Relays With Instan-
taneous Trip VAttachment In The Type FT Case.
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Fig. 12—Internal Schematic Of The Double Trip Circuit
Closing Definite Minimum Time Type CO Relay
With Torque Control Terminals In The Type FT
Case. The Single Trip Relays Have Terminal 3 And
Associated Circuits Omitted.

contacts, therehy relieving them of the duty
of carrying tripping current. These contacts
remain closed until the trip circult is opened

by the auxiliary switch on the breaker.

Operation Indicator

The operatiorn indicator is a small solenoid

(3
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When the

spring-restrained arma-

coil connected in the trip circuit.
coil is energized. a

the white target which falls by
indicate

ture releases
gravity to completion of the trip

circuit. The indicator is reset from outside

of the case by a push rod 1in the cover or

cover stud.

Instantaneous Trip (When Supplied)

The instantaneous triy¥ attachment is a small
solenold type element. A cylindrical plunger
rides up and down on a vertical
of the

fastened to the stationary core, which

guide rod in

the center solenoid coil. The guide

rod 1is
element frame. A

in turn screws into the

silver disc 1s fastened to the moving plunger

through a helical spring. When the coil 1is

energized, the plunger moves upward carrying

the silver disc which bridges three conical-
shaped stationary contacts.
the helical

is free

In this position,
spring 1s compressed and the
while the

Thus, a-c. vibrationg o

plunger to move contact
remains stationary.

the plunger are prevented from causing

bouncing. A Micarta disc screws on
of the guide rod and is locked 1
a small nut. Its position dete

pick-up current of the element.

Instantaneous Lock-Out Attachmen
(When Supplied)

The 1lock-out atta is used to prevent

the relay from trip ircuit breaker when

current 1is too high-aBove its interrupting
capacity.
Circuit ay

opening type CO Relay consists
‘ent element. a de-lon contactor
switch, an operation indicator and an instan-

taneous‘$rip attachment where required.

urrent Element

The overcurrent construction and
to that described for the

closing relays.

operation

is similar circuit

De-ion Contactor Switch

This switch is a small a-c. s switch

whose coil is energized from a few turns on

of the overcurrent element in

type relaysh

the lower pole

the standard-energy and from a

small transformer co ted in the main
current circuit in e energy type relays.
Its construction to the d-c. type
switch except th plunger operates a

lver contact surface

is i1
e
spring leaf arm wi

on one end and i fixed to the frame at

the other end

The ove rre element contacts are in the

contac S ch coil circuit and when they
close. lenoid plunger moves upward to
-ion contacts which normally short

t
e
the trip coil. These contacts are

transfer the heavy current due to a

circuit and permit this current to

‘glze the breaker trip coil.

The transformer coll on the 1lower pole of
and the

standard

the overcurrent element contactor

switch circuits in the energy type

relays are connected to the main circuits ac

shown 1in Figures & and 14. When the over-

current contact closes. the contactor switch
operates, and the voltage across the trip coil
is impressed on the transformer and contactor

switch coils. This voltage acts to seal-in
and to feed

through the transformer coil to the main over-

the contactor switch, energy
current winding which produces contact closing

torque. This arrangement provides a definite

minimum pick-up value largely independent of

the value of trip coilil impedance.

Operation Indicator

The operation indi%ator is in series with
the breaker trip coil. Its construction is as

describred above.

CHARACTERISTICS

The type CO definite minimum time (standard

energy) or long time (40 second) circuit

closing relay is available in either of the

following cirrent ranges.
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Fig. 13—Internal Schematic Of The Circuit Opening Inverse
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The type CO inverse, very inverse (low
energy) or the type COH circuit closing relay
is available in the following current ranges.

[0)}

0.5 0.6 0.8 1 1.5 2.0 2.5
2 2,53 3.5 4 5 €
4 5 € 3 10 12 15

The type CO circuilt-opening relay 1s made
only in the 4 to 15 ampere range. A lover
range 1s not desirable because the burden of a
low-range trip coil is too heavy on the
current transformer. One trip coll is re-

qulired for each relay.

The tap value 1s the minimum current
reguired to just close the relay contacts. In
addition to the taps. the initial position of
the moving contact 1s adjustable around a
semicircular lever scale calibrated 1in

divisions.

These relays may have elther
double circuit closing contacts
elther one or two breakers.
cuit-opening contacts for
breakers by current [rom the

formers.
.\

The characteristics ol e vavlous varleties
of type CO and COH re u 11y supplied are

as shown on page 13.

The burdens ermal ratings are listed

under Energ ments.

but other r es may be supplied as ordered.

he Dé’ion contactor switch on the circuit
opéhing relays has a minimum pick-up of 4

s a-c.

The instantaneous 1lock-out attachment has
a 3 to 1 range with typical ranges similar to
the instantaneous trip attachment.

Trip Circult

The main contacts will safely se 30
amperes at 250v. d-c, and the suitch contacts
will safely carry this current lgsg enough to
trip a breaker.

The relay without tantaneous trip

attachment 1s shippe the oweration Iind:l-
cator and the con switch connected 1in
parallel. is suitable for all
trip currents .25 amperes d-c. I the
trip curren than 2.25 amperes, there
1s no need,\for e contactor switch and it
should connected. To disconnect the
coil 1 tandard case relays. remove the

the coil on the front statiornary

o' the contactor ' switch. Th's lead
be

7ilisterherad gcrew located in the

rastened (dead ended) under the

a base of the contactor switch. For the
Flexitest relays, the coil is disconnected by

moving the coil lead at the spring adjuster
and dead-ending 1t undcr a screwv at the top of

the Micarta supnort.

The reley with the 1instantaneous trip
attachment has a two ampere contactor switch
in series with a one ampere operation indi-

cator 1In each trip path.

Relay with Quick Opening Contacts

When the relays are used with circuit
breakers that are instantaneously reclosed, it
is necessary to arrange the relay contacts to
be quick opening. This 1is done by screwing in
the small set screw on the stationary contact
assembly until the contact rivet rests solicdly
on the Micarta support. When this i1s done.
the position of the contact stop on the time
lever should be shifted so that the moving and
statlonary contacts barely touch when the time

lever 1s set on zero.

CONTACT CIRCUIT CONSTANTS

Universal Trip Circuit
Reslistance of 0.2 ampere Target...... 2.8 ohms
Resistance of 2.0 ampere Contact

SwitChe et i it ittt tiennnnnans 0.25 ohms
Reslstance of Target and Switch in
Parallel...... et et 0.2% ohns

1
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RELAYS

£scapement
Aux Relay Magnet Clock
“+ Cycle Counter
TopView

\ ~N
;L]_!} g‘
b
Circunt cpening type COrelay

2 G, . .8
3 Y Res A
co

8& Cs

Front

oH CO |CS Ilg
ET;AV‘ i 2|
Rear View

Top termingt no for std case
Bottom lerminal ng 8 dotted
circurts for type FTcase
Ammeter Switch
Test Load

" 115 Volt A-C
Tes!
Source

Fig. 17—Diagram Of Test Connection For Circuit Opening
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Fig. 19—External Connections Of The CircuityClosing Types
CO And COH Relays For Overcurrent Protection
On A Two-Phase System.

Trip Circult with Ingtantameous Trip

Resistance of 1.Q0ampére Ta@rget......0.1C ohms
Resistance of 2.0pamperedContactor

Switch.eveoeieoa.ad . - et 0.25 ohms
Resistance of Target and Switch in

T G == TR 0.41 ohms

RELAYS IN TYPE FT CASE

The \6ype “FT cases are dust-proof enclosures
conbining relay elements and knife-blade test
s@itches in the same case. This combination

pkovides a compact flexible assembly easy to

8

@
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Trip C0.COH J
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2" cs|” I ;
g'r'ecuuk'ér m' Top tefminai no.

for'std.case
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L

Fig. 18—External Connections Of,The Circuit Closing Types
CO And COH Relays For Overcurrent Protection
On A Single Phase System.
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H

Fig. 20—External Connections Of The Circuit Closing Types
CO And COH Relays For Phase And Ground Over-
current Protection On A Three-Phase System.

maintain, inspect, test and adjust. There are
three main units of the type FT case: the
case, cover and chassis. The case is an all
welded steel housing containing the hinge halfl
of the knife-blade test switches and the
terminals for external connections. The cover
is a drawn steel frame with a clear window
which fits over the front of the case with the
switches <c¢losed. The chassis is a frame that
supports the relay elements and the contact
jaw half of the test switches. This slides
in and out of the case. The electrical con-~
nections between the ©base and chassls are

completed through the closed knife-blades.

Removing Chassis

To remove the chassis. first remove the

7
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Fig. 21—External Connections Ot The Circuit Closing Types
CO And COH Relays For Phase Overcurrent Pro-
tection On An Underground Three-Phase System.

at the

cover nuts on the S

cover by unscrewing the captive nuts

corners. There are two
size case and four on the L and M size cases.
This and all the
test switches for inspection and testing. The
is to test

Always open the elongated red handle

exposes the relay elements

next step open the switchesp

swit€heg

first ©before any of the black handledsvwitches
or the cam action latches. This g@pens the

trip circuit accldental t¥ip out.
Then

order of opening the remaining s@itehes™is not

to prevent

open all the remaining switehes.¥ The
important.
should be moved all the way g back against the
With all the

actlion@latech arms

In opening the test©sfgitghes they

stops. stwitches fully opened,
and pull
from the

as handles, pull

grasp the two cam
outward. This

Using the
the chassis out of ghe case.

releases“bhe chassis
case. latehparms
The chassls can
test Wenchl 1in a normal

be set on a uprirht

position as wellagpon its top. back or sides

for easy ingpectlidn . maintenancec and test.

chassis
in the
switches can bhe
without the
The chassis operated shorting switch

After

chassis

rafnoving the a duplicate

may bel inserted case or the

blade portienl of thec closed
and the
chasgls.

Mecated Dbehind the

cover put 1in place

current test switch pre-

vents open circuiting the current transformers

whent the current type test switches are
closed.
When the chassis 1s to be put back in the

case, the abcve procedure is to be followed in
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Fig. 22—ExternalConnections Of The Circuit Opening Type
CQO Relay For Phase Overcurrent Protection And Of
The Circuit Closing Types CO And COH Relays For
Ground Protection On A Three-Phase System.

the“®roversed order.
should not be closed
been latched

the black handle switches closed.

The elongated red handle
switch until after the

chagsils has in place and all of

Electrical Circuits

Each terminal in the base connects through a

test switch to the relay elements in the
chassis as shown on the 1internal schematic
diagrams. The relay terminal 1s identified by

numbers mariked on both the inside and outside
ol the base. The test
identificd by letters

of’ the moulded blocks.

switch positions are
mar<ced on the top and
hottom surfaces These

letters can be seen when the chassis 1s

remov=d rom the casc.
The potential and control circuits thru the
rolay are disconnected from the external cir-

cult Dby opering the associated test swi*ches.

Ovcning the current test switch short-circuits
the current transformer secondary and discon-
nects one side of the but leaves
the other

external

relay coil

side of the coil connected to the

circuit thru the current test jack

Jaws. This circult can be 1solated by Iin-
(vithout

inserting the ten

serting the current test plug
external connections), by
circult test plug. or by inserting a plece of
1/%2" thick

Both

9

insulating material approximately

into the current test jack jaws.
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switehes of the current test switch pair must

be open when using the current test plug or
insulating material in this manner to short-

circuit the current transformer secondary.

A cover operated switch can be supplied with
with the trip
trip circuit

its contacts wired 1n series
This switch

when the cover is removed.

circuit. opens the

This switch can be

added to the -existing type FT cases at any
time.
Testing

The relays can be tested in service, in the
case but with the external circuits 1isolated
or out of the case as follows:
Testing In Service

The ammeter test plug can be inserted in

the current test jaws after opening the knife-
blade switch to check the
relay.

current through the

n

This plug consists of two conducting

strips separated by an insulating strip. The
ammeter is connected to these strips by termi-
carried out

nal screws and the leads are

through holes in the Dback of the 1insulated
handle.
Voltage Dbetween the potential circults(ca

be measured conveniently by clamping

leads on the projecting

contact jaw.

Testing In Case

With all blades
the ten circuit teg!
the contact jJavs.
elements to a set
completely isulate
the external co
lating barrier on th
circuits are connected

inserted
aing p&t s
ith the binding posts down.

The plug is
with the bi

switch jaws

up and in the top ©

test cilrcults may be made to
#2 test clip leads in-
Vhen

clrcuit to the current eclsments

lements by

st plug. connecting an

using clip leads, care should be taken to see

that the relay is completely isolated from t

external circuits. Suggestea means for is

lating this circult are outlined above, under

"Blectrical Circuits"”.

L 4

With the removed \he base,

relay elements may be tested g the ten
ip leads as

circuit test plug or by #2 s

described above. The Qﬁ&libra‘cion is
made with the chassis 4 hi se and removing
the chassis from t ca will change the
calibration values Q relays by a small

percentage. t i ended that the relay
be checked 1 final check on

calibration.

Testing Out of Case

chassis

)y
(O}S] n as a

TALLATION

The vs should be mounted on switchboard

elr eguilvalent in a location free

, molsture, oxcessive vibration and

ount the relay vertically by means of
e two mounting studs for the standare cases
the type FT projection case or by meanz of
he four mounting holes on the flange for the
gemi-f'lush tyme FT case. Either of the studs

or the mounting screws may be utilized for
n

grounding the relay. The electrical
nections may be made direct to ths terminals

by means of screwz for steel pancl

to terminal studs furnished with the velay Tor

ebony asbestos or slate panel

terminal studs may be  easlly

wo nuts on the cituds and

serted by locking

then turming the oroper nut with a wronch.

Boeause the circult-opening relay contacts
short ‘eult the trip coll, 1t ig important
that the relay be mounted where It will not be
subiect Lo shocks which may far the contacts

and therchy allow current vto flow throu

Trouble of this

reventing jars to the switchboard

r
the trip coil. ltind can be
avoided bLY D
and also by setting the trip coil high enough

load
so that

even an excessive

go thet 1t will not operate on normal

current. This 1s an extra safeguard

there 1is no danger {rom

+

shock unless the current is also heavy.
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Typlcal external connections are shown 1n
Flgures 18 to 22.
relays for phase

secured by using a 1low-

When using the circuit-

protection, ground

opening
protection

energy clrcult-closing relay operating on a-c.

may be

voltage trip coll, as shown in Filgure 22.

SETTINGS

There are two settings-namely the current
1ts contacts
When the

protect equipment

value at which the relay closes
and the time required to close them-.
relay 1s to be wused to

agalnst overlcad, the setting must be de-
termined by the nature of the load, the magni-
tude of the

occurrence.

peaks and the frequency of thelr

For sectlonalizing transmission systems t
current and time setting must be determined( by

80 that
obtalned throughout the system.

the proper selectilve

Current Setting

L 4

screw i&l?\terminal plate

The connector
the time scal connectliaons to
turns on the

above
various ng coil. By

placing this screw f1in e varlous holes, the

relay will just clo contacts at the corre-

sponding current ~8-10-12 or 15 amperes,
or as marke n terminal plate.

The t&alue of the

may be altered by changing the 1nitilal tension
of th‘ Thlis can be
aceomplished by turning the spring adjuster by

relay on any tap

spiral spring.
of a screw driver inserted 1n one of the
of the plate to which the
of the fastened. An
djustment of tripping approximately

notches outside

c olution spring 1s
current
or below

15 percent above any tap value, can

be secured.

Ll 41 0 H
CAUTION Be sure that the connecto s
turned up tight so as to make a good centact,
for the operating current passes h 1it.
Since the overload element is connected

directly 1n the current transformer circults
the latter should be short—circuﬁed before

changing the connector cr This can be
done convenlently by s 1 the extra con-
nector screw, 1n the_ne ap and removing the
old screw from 1its % setting.

Time Lever tt

The 1inde time lever 1imits the motion of
thus varies the time of

The latter decreases with lower

ettings as shown 1n the typical time

f Fligures 23 to 27.

ADJUSTMENTS AND MAINTENANCE

All relays should be
and the time of operation should be checked at
this
counter should be employed,

inspected periodically

least once every six months. For
purpose, a cycle
of 1ts
loads should
Inductlon-type relays because of the resulting
distorted

error 1n timing-.

because convenlence and accuracy.

Phantom not be used 1n testing

current wave form which produces an

All contacts
with a fine file.
mended for thils purpose.

should be periodically cleaned
S#1002110 file
The use of abrasive

1s recom-

material for cleanling contacts 1s not recom-

mended, because of the embedding

small particles 1n the face of the soft silver

danger of

and thus 1mpalring the contact.

The proper adjustments to 1nsure correct
operation of thils relay have been made at the
should not be disturbed after
If the adjustments

have been changed or the relay taken apart for

11

factory and
recelpt by the customer.
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repairs, the following instructions should be
followed in reassembling and setting it.

(Overcurrent Element Circuit-Closing Relays)

Shift the position of the contact stop on
the time lever and adjust the contacts so that
they barely touch when the time 1lever is set
on zero.

Adjust the tensdion of the spiral spring so
that the relay will close its contacts at its
rated current, as shown by the position of the

screw on the tap block. Check the time curve
as shown by test wlth a cycle counter, to be
as shown on the typical time curves. In the
factory the relay 1s tested from the No. 10
lever position. The callbration 1s intended
to be on the basls of the cool or normal oper-
atlion condition 1nasmuch as overloads are of
short duratilon. When checkling a number of
polnts on the time curves, it wlll be neces-
sary to cool the relay colls between points
particularly after operating at high currents.
An alr hose may be used for this purpose.

The position of the torque compensatOr on
the overload element 1s adjustable, Influ-
encing the shape of the curve. This ig*a
factory adjustment and the 1loc@tion)of /Sthe
torque compensator should not bebchanged 1in
the fileld. If the relay hag a metal "cover,
thls cover must be in place whempmaking tests.

The relays with torque %eontrol terminals
will not operate untilgthese terminals are
short-circuited either by a / jumper or by the
external control gontacts.

Contactor Switch@@ircudt-Closing Relays)

Adjust the stationary core of the switch for
a clearance between the stationary core and
the moving)core when the switch 1is picked-up.
This cammbe ‘most conveniently 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 until the moving core stops
rotating. This indicates the point where the

12

play in the moving contact assembly is taten
up, and where the moving core just separates

from the stationary 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 sticking to the
stationary core because of residual imagnetism.
Adjust the contact clearance for 3/324inch by
means of the two small nuts om, elther side of
the Micarta disc. The switgh ghould pick up
at 2 amperes d-c. Test for sticking after 30
amperes d-c. have been passe@d through the

coil.

Operation Indicator {€ircuit-Closing Relays)

Adjust th€, indicator to operate at .2 or
1.0 ampere dacil, as supplied gradually applied
by loos€ning “the"two screws on the under side

of the, K ‘assembly. and moving the bracket

forward “op backward. Test for sticking after
10 +t1mes Trated plck-up current has been
applied.

Overcurrent Element {Circuit Opening Relays)

Adjust the relay with the instructions given
under "Overcurrent Element (Circuit Closing
Relays)" wusing the test connection of Figure
17 except that for the definite minimum time
circuit opening relay the following caution
should be observed:

CAUTION VWhen a signal lamp or other voltage
operated device 1s to be connected in series
with the relay contacts, disconnect the in-
ternal leads of the element from the station-
ary and moving contacts respectively and dead
end them. Then the 1lamp or other device can
be connected to the stationary and moving
contacts.

De-ion Contactor Switch (Circuit Openirg

Relays)

Ad just the core stop on the top 'as high as
possible without allowing the insulating
bushing at the bottom of the plunger to touch
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the Micarta angle. The contact will be sepa- an accuracy within the 1limits of app:
rated from the Micarta angle by 1/32" to 10%.
1/1€".  Adjust the contact gap spacing to The drop-out value is varied isirg o:

. - .
slightly less than 1/1¢ of an inch. Bend down lowering the core screw at the top of the
the contact springs so that a firm contact is
made but not so strong that the minimum pick-

up value cannot be obtained. The spring

switch. and after the final adjustment 1is
made, the core screw should be !@curely locked

in place with the 1o . It should be

tension should be about 15 grams. ad justed for abou e minimum piclt-up.

Hold the relay contacts closed and with an This element 1 t fit in the round-type
auxiliary relay coil connected across termi- case.

nals to simulate the circuit breaker trip

coil, note that the contactor switch picks up

Instantaneou -Out Attachment

on less than 4 amperes on the 4 ampere over-

current tap setting. of the bottom of the plunger

e to the calibrated gulde Indi-
In the case of the standard energy circuit

tes @ Inimum current required to onen the

opening relay the contactor switch should 3 To change the setting hold the top
picc-up and seal ltself open at 75% of minimum o 15t c® nead of the plunper rod fixed with a
trip current. river. Then with a second screwdriver
st the lower end of the plunger for the

a
Operation Indicator (Circuit Opening Relays)\\rrent pick-up desired.

Adjust the 1indicator similar to th These contacts must be given special care
scribed for the circuit closing r ex because they are 1n series with the main
to operate at < amperes a-c. tripping circuilt and may prevent proper relay

operation 1if they become dirty. The nominal
Instantaneous Trip Attachment range of adjustment is 3 to 1.

The positlion of the Mica

ce to the RENEWAL PARTS

theyminimum over-

bettom of the element wit
calibrated guide indicate

surrent requirsd to opefate lement. This Repair work can be done most satisfactorily

iisc should be lowered ised to the proper at the factory. However. interchangcable
parts can be furnished to the customers who
t

position by loosen ocknut which locks are
the Micarta dis n ating the Micarta
disc. The nomin range of adjustments 1is 1

to 4, for exa@ 40 amperes, and it has

equipped for doling repair work. When
ordering parts, always give the complete
nameplate data.

Characteristics of Types CO and COH Relays

Approx. #10 _Typicnl

Lever Time Tsrque H0 Cycle

at 20 x Tap Comyren- Schemetic Tline Curvg
Tyve Time Value Gearing sator rer Figure lio. per Fl;.
co Stid. Definite Time 2 Sec. Non-geared Yes 3,4,0,3,3,10,12,14&15 3
ca r's Sti. Definite Time 4 Sec. Non-geared Yes 5,h,60, @‘1, 9,17,12, 14&_15 .
co Low Inverse 2 Sec. Geared No 3,4,;’3, ,f,\},lo,ll, 136815 s
[o1¢] Low Inverse 4 Sec Geared Yes 3,4,@,*,9,10,12,}4&15 X
ce Lew Very Inverse 1 + Sec. Geared Mo 3,4,5, 7.9, 10, 11,13%15 9
0 St Definite Time 40 sec. Geared Yes 3,4,6,5,,10,12,1L015 A/{
OH e Inverse 14 Cyc. Yon-Geared o 3,4,5,9,1¢,:1%15 jals}

Three element reluy casracteristics are the same as In single element forms.

13
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semi flush type mtg=™~; for projection for projection mig~_2R. [, T 16 mounting
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Fig. 28—Outline And Drilling Plan For The Single Element Types €O And COK Relays In The S10 Projection Or Semi-Flus}
Type FT Flexitest Case. See The Internal Schematiés For The Terminals Supplied. For Reference Only.
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Fig. 20—Outline And Drilling Plan For The Single Element Fig. 30—Outline And Drilling Plan For The Three Element

Types CO And COH Relays In The Projection Type Types CO And COH Relays In The Projection Type
Standard Case. See The Internal Schematics For Standard Case. See The Internal Schematics For
The Terminals Supplied. For Reference Only. The Terminals Supplied. For Reference Only.
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ENERGY REQUIREMENTS

The burdens and thermal capacities of the various circuits of the relay are as follows:

DEFINITE MINIMUM TIME CO RELAYS
AT 60 CYCLES

Con- One*
V.A. at tinuous  Second
Ampere V.A. at 5 Tap Power Rating Rating
Range Tap Amperes Current Factor (Amperes) (Amperes)
2 108 17 60°lag 4 140
2.5 68 17 60° lag 5 140
3 47 17 60° lag 5 140
2/6 35 35 17 60° lag 6 140
4 26 17 60° lag 7 140
5 17 17 60° lag 8 140
6 12 17 60° lag 10 140
4 26 17 60°lag 8 250
5 17 17 60° lag 8 250
6 12 17 60° lag 9 250
4/18 8 6.5 17 60° lag 10 250
10 4.5 17 60° lag 12 250
12 3 17 60° lag 13 250
15 2 17 60° lag 15 250

INVERSE TIME CO RELAYS AT 60 CYCLES

Con- One*
V.A. at tinuous  Second
Ampere V.A.at § Tap Power Rating  Rating
Range Tap Amperes Current Factor (Amperes) (Amperes)
0.5 200 2 66° lag 2 70
0.6 140 2 66° lag 2 70
0.8 78 2 66° lag 2 70
0.5/2° 5 1.0 50 2 66° lag 3 70
1.5 22 2 66° lag 3 70
2.0 12.5 2 66° lag 4 70
2.5 8 2 66° lag 5 70
2 12.4 2 66.4° lag 8 250
2.5 8 2 66.4° lag 8 250
3 5.6 2 66.4°lag 8 250
2/6 3.5 4.1 2 66 .4° lag 8 250
4 3.1 2 66.4° lag 9 250
5 2 2 66.4° lag 9 250
6 1.3 2 66 .4° lag 10 250
4 3.1 2 66.4° lag 16 250
5 2 2 66 .4° lag 16 250
6 1.4 2 66.4° lag 16 250
4/15 8 0.8 2 66.4° lag 17 250
10 0.5 2 66.4° lag 18 250
12 0.3 2 66.4° lag 19 250
15 0.2 2 66 .4° lag 20 250

VERY INVERSE TIME CO RELAYSyATW60' CYCLES

Con- One*
V.A.at tinuous  Second
Ampere V.A.at § Tap Power Rating Rating
Range Tap Amperes ‘Current £ Factor (Amperes) (Amperes)
0.5 125 .25 66 .4° lag 2 100
0.6 87 1725 66.4°lag 2 100
0.8 49 1.25 66.4° lag 2 100
0 5/2.5 1.0 31 1.25 66.4° lag 3 100
1.5 14 1425 66.4° lag 3 100
2.0 8 1:25 66.4° lag 4 100
2.5 5 1.25 66 .4° lag 5 100
2 8 1.25 66.4° lag 8 250
2.5 H 1925 66.4° lag 8 250
3 3.5 1.25 66.4° lag 8 250
2/6 3.5 2.5 1.25 66 .4° lag 8 250
4 1.9 1.25 66 .4° lag 9 250
5 1.25 1.25 66.4° lag 9 250
6 0.9 1.25 66 .4° lag 10 250
4 1.9 1.25 66 .4° lag 16 250
5 1.25 1.25 66.4° lag 16 250
6 0.9 1.25 66 .4° lag 16 250
4/15 8 0.5 1.25 66 .4° lag 17 250
10 0.3 1.25 66.4° lag 18 250
12 0.2 1.25 66.4° lag 19 250
15 0.15 1.25 66.4° lag 20 250

*Thermal,capacities for other than one second may be calculated on the
basgis of time being inversely proportional to the square of the current.
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LONG TIME CO RELAYS AT 60 CYCLES

Con< One*

V.A. at tinuous _gSecond

Ampere VA at 5 Tap Power Ratingl  Rating

Range Tap Amperes Current Factor (Amperes)(Amperes)

4 26 17 60° lag 8 250
5 17 17 60° lag 8 250
6 12 17 60° lag 9 250
4/15 8 6.5 17 60° lag 10 250
10 4.5 17 60°1ag 12 250
12 3 17 60° lag 13 250
15 2 17 60° lag 15 250

SHORT TIME COH RELAYSVAT 60 CYCLES

Con- One*
V.Alat tinuous Second
Ampere V.A. at § Tap Power Rating Rating
Range Tap Amperes Carrent Pactor (Amperes) (Amperes)
0.5 400 4 60° lag 2 56
0.6 280 4 60° lag 2 56
0.8 156 4 60° lag 2 56
0.5/2.5 1.0 100! 4 60° lag 3 56
155 44 4 60° lag 3 56
2.0 25 4 60° lag 4 56
245 16 4 60°. ag 5 56
2 25 4 60° lag 8 250
2.5 16 4 60° la, 8 250
3 11 4 60° lag 8 250
2/6 35 8 4 60° lag 8 250
4 6.3 4 60° lag 9 250
5 4 4 60° lag 9 250
6 2.8 4 60° lag 10 250
4 6.3 4 60° lag 16 250
5 4.0 4 60° lag 16 250
6 3.0 4 60° lag 16 250
4/15 8 1.6 4 60° lag 17 250
10 1.0 4 60° lag 18 250
12 0.7 4 60° lag 19 250
15 0.4 4 60° lag 20 250

BURDENS AT TAP CURRENT ON 25 AND 50 CYCLES

25 CycLES 50 CycLes
LA, Power V.A. Power
Pactor PFactor
Definite Minimum Time CO... 16 53°lag 17 60° lag
Inverse Time CO............. 2 60° lag 2 60° lag
Very Inverse Time CO........ 1.25 60° lag 1.25 66.4° lag
Long Time CO........ s 16 53°lag 17 60° lag
Short Time COH............. 4 53° lag 4 60°lag

BURDENS FOR SATURATION DATA

Voltage taken with Rectox type voltmeter.

Muttiples of Tap Values of Current 1 3 10 20
Definite Time V.A. Burden 17 100 490 1300
Inverse Time V.A. Burden 2.0 20 136 351
Very Inverse Time V.A. Burden 1.25 10.75 97 254

COH Time V.A. Burden 4 37.4 198 506
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Flg. 31—Outline And Drilling Plan For The Three Element Types CO And COH Relays In The L10 Projection Or Semi-Flush
Type FT Flexitest Case. See Thednternal Schematics For The Terminals Supplied. For Reference Only.
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