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Types CO, COH and COA 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.

INSTALLATION

The relays should be mounted on
switchboard panels or their equivalent
in a location free from dirt, moisture,
excessive vibration and heat. Mount
the relay vertically by means of the
two mounting studs. Either of these
studs may be utilized for grounding the
metal base. The electrical connections
may be made direct to the terminals by
means of screws for steel panel mounting
or to terminal studs furnished with the
relay for ebony-asbestos or slate panel
mounting. The terminal studs may be
easily removed or inserted by locking
two nuts on the studs and then turning
the proper nut with a wrench.

Because the circuit-opening relay con-
tacts short circuit the trip coil, it is im-
portant that the relay be mounted where
it will not be subjected to shocks which
may jar the contacts open and thereby
allow current to flow through the trip
coil. Trouble of this kind can be avoided
by preventing jars to the switchboard
and also by setting the trip coil high
enough so that it will not operate on
normal load current. This is an extrd
safe-guard so that there is no danger
from even an excessive shock urless the
current is also heavy.

Typical external connectiofls are
shown in Figures 12 to 16. ' When,using
the circuit-opening relays fomfihaselpro-
tection, ground protection may, be “se-
cured by using a low-en€fgy eirfuit-
closing relay operating on a-c{voltage
trip coil, as shown in Figuze 16.
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APPLICATION

These inductionsoyercurrent relays are
used to disconnegt circuits or apparatus
when ghe“eurréent 4n them exceeds a
givenfvalue.

Theylow-energy type relay is used in
preferencée to the standard-energy relay
whergthe réguirements necessitate (1) a
lower burden on the current transformer,
or (2))a more inverse curve for selectivity,
or (3)\apvery low current range as for
example, ground protection of trans-
mission systems.

The very-inverse relay is similar to
the low-energy relay and is used where a
§till more inverse curve is desired. The
term ‘‘low energy’’ refers to the burden
that is placed on the current transform-
ers and does not refer to the current
rating.
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A 40-second relay is specially designed
to protect mbtorsmagainst overloads.
This carjbe egfiipped with an instan-
taneous attaghment’ that will operate,
if a shorgseircuijoccurs in the motor.

Thegypg COH relay finds application
for phasefand ground protection where
thedype CO4ds considered too slow and
the 1nstantaneous-type relay, such as
the type 8C, too fast or not applicable.

CONSTRUCTION AND

OPERATION

CIRCUIT-CLOSING RELAYS—The
circuit-closing relays consist of an in-
duction-disk element operating on over-
current, an operation indicator, a con-
tactor switch, and an instantaneous trip
attachment where required.

The operating torque is obtained by
the circuit arrangement shown in Figure
1. The main pole coil of the relay acts
as a transformer and induces a voltage
in a secondary coil. Current from this
secondary coil flows through the upper
pole coils and thus produces torque in
the disk by the reaction between the
fluxes of the upper and lower poles.
The inverse and very inverse relays
operate on this principle. The definite-
time, standard-energy relay obtains its
flat characteristic curve because of a
small saturating transformer that is
interposed between the secondary coil
and the upper pole coils. This is called
the torque compensator and it slows
down the disk movement to such an
extent that no gearing is required.
(See Fig. 2).

The 40-second relay is a geared relay
with a standard definite time electro-
magnet and torque compensator.
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Contactor Switch and Operation In-
dicator—The contactor switch is a
small solenoid seal-in switch the coil
of which is normally connected in
the trip circuit. The plunger has a
circulaf conducting disk mounted on its
lower ‘end, and as the plunger travels
upward, the disk bridges three silver
stationary contacts. In the single-trip
relays, two of these contacts seal around
the main relay contacts. In the double-
trip relays all three contacts are used
to seal in both trip circuits. The trip
circuit is suitable for service up to 250
volts d-c. and on breakers that require
not more than 30 amperes in the trip
coil. When the overcurrent contact
closes and energizes the trip circuit,
the operation indicator shows a white
operation target and the contactor
switch picks up to seal in around the

F1G. 5—INTERNALVCONNECTIONS OF THE INVERSE AND VERY-
INVERSE/{ Bow-ENERGY, Circuit OPENING TypE CO RELAY

N THE STANDARD CASE

main contacts. A breaker auxiliary
switch is required to open the” tripheis-
cuit.

The relay is shipped with, theyepera-
tion indicator and the gontaeter switch
coils in parallel. This eirouit hds a re-
sistance of approximagely 0.25/ohm and
is suitable for all'trip gircuits'above 2.25
amperes d-c. qf theftrip current is less
than 2.25 amperesythere is no need for
the contactordswitchpand it should be
disconnected. To, disconnect the coil,
remove theflower lead on the front sta-
tionary contact of,the contactor switch
(see Figure 17) dnd this lead should be
fastened™(deadgénded) under the small
fillister-headhscrew (located in the Mi-
¢arta'base of the contactor switch (See
Figure 18)s* The operation indicator will
operate, for trip currents above 0.2 am-
peres d-¢. The resistance of its coil
is‘approximately 2.8 ohms.
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F1G. 6—INTERNAL CONNECTIONS OF THE
DeFINITE TIME, STANDARD ENERGY, CIRCUIT
OPENING TYPE CO RELAY IN THE RoUuND CaAsE

The circuit-closing relay may also be
used to trip a circuit breaker equipped
with a Westinghouse ‘‘direct trip at-
tachment” on the trip coils. This is a
device that trips a circuit breaker by
energy received from a current trans-
former.

When circuit breakers are instantan-
eously reclosed, it is necessary to use
special quick-opening contacts on the
low-energy type of relay. In this case
stiff stationary contacts, without any
follow, are used.

CIRCUIT-OPENING RELAYS—The
circuit-opening Type CO relay consists
of an overcurrent element, a de-ion con-
tactor switch, an operation indicator
and an instantaneous trip attachment
where required

9
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Types CO, COH and COA Overcurrent Relays

De-ion Contactor Switch—This switch
is a small a-c. solenoid switch whose
coil is energized from a few turns
on the lower pole of the overcurrent
element in the standard-energy type
relays, and from a small transformer
connected in the main current circuit in
the low-energy type relays. Its con-
struction is similar to the d-c. type
switch except that the plunger operates
a spring leaf arm with a silver contact
surface on one end and rigidly fixed to
the frame on the other end.

The overcurrent element contacts are
in the contactor switch coil circuit and
when they close, the solenoid plunger
moves upward to open the de-ion con-
tacts which normally short circuit the
trip coil. These contacts are able to
break the heavy current due to a short
circuit and permit this current to ener-
gize the breaker trip coil.

Operation Indicator—The operation
indicator i1s in series with the breaker
trip coil, and has a minimum pick-up
of 4 amperes a-c.

TYPE COA RELAY—These are stand-
ard relays with a self-contained am-
meter scale. The entire scale moves and
the reading is indicated by a fixed
pointer.

The current reading depends upon the
tap setting of the relay and this should
be determined before the scale is marked
in amperes. Some relays are marked in
percent so that any tap value may be
used.

TYPE COH RELAY—These are not
geared and have no torque compensators
and are designed to give very fast action.

CHARACTERISTICS

The characteristic curves of the four
different type CO relays is shown in
Figures 7 to 11. The standard-energy
definite-time relay is made in either of
the following current ranges.

2—2.5—3—3.5—4—5—6 or

4—5—6—8—10—12—135
The low-energy type relays for the above
two tap ranges and also for the following
range frequently used for ground pro-
tection:

5—.6—.8—1.0—1.5—2—2.5
The circuit-opening relay is madec only
in the 4 to 15 ampere range. A lower
range is not desirable because the burdefn
of a low-range trip coil is too heavy ‘on
the current transformer. One trip ceil is
required for each relay. See Figudre 16.

SETTINGS

There are two settings (A)jythedeur-
rent value at which the rélay, closes its
contacts and (B), the time required to
close them. When théftelay igto be used
to protect equipment against overload,
the setting must be determiined by the
nature of the loadjjthe magnitude of
the peaks, andg#the fréguency of their
occurrence.

For sectionalizing transmission sys-
tems the current and time settinglmust
be determined by calculatién, due con-
sideration being given to 'the time re-
quired for circuit breakersto openso that
proper selective action can be obtained
throughout the system.

CURRENT SETTING#-The con-
nector screw on the terminal plate above
the time scalé makes connections to
various tarns ongthe operating coil. By
placing thisyscrew,in the various holes,
the relay will'Jast close contacts at the
correspgnding, current, 4-5-6-8-10-12 or
15 amperes, or¥as marked on the ter-
minal plate.

Theteipping value of the relay on any
tap, may ‘be altered by changing the
initialyténsion of the spiral spring. This
can, be accomplished by turning the
spring adjuster by means of a screw
driver inserted in one of the notches of
the plate to which the outside convolu-
tion of the spring is fastened. An ad-
justment of tripping current approxi-
mately 15 percent above or below any
tap value, can be secured without ma-
terially affecting the operating charac-
teristics of the relay. By choosing the
proper tap, a continuous adjustment of
tripping current from 3.4 amperes to
17.5 amperes may be secured. The
characteristic time curve will be affected
less for any large adjustment if the next
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higher tap is selected and the initial
tension of the spiral spring is decreased
to secure the desired tripping value.
For example, the relay should be set on
the 8 ampere tap with lessinitial tension
in order to secure a 7 ampere tripping
value.

Caution—Be sure that the connector
screw is turned up tight so as to make a
good contact, for the operating current
passes through it. Since the overload
element is connected directly in the cur-
rent transformer circuit, the latter should
be short-circuited before changing the
connector screw. This can be done con-
veniently by inserting the extra con-
nector screw, located on the right-hand
mounting boss, in the new tap and re-
moving the old screw from its original
setting.

TIME LEVER SETTING—The index
or time lever, limits the motion of the
disk and thus varies the time of opera-
tion. The latter is proportional to the
lever setting, that is, with the lever on
the number 5 setting, at 2000 percent
load, the relay will operate in one second
and similarly on the number 1 setting
the time of operation is 0.2 second.

The relay has been calibratedgfrom
the #10 time lever setting accerding
to the curve engraved on the nameplate.
The # 11 time setting may be a18€d,to se-
cure a time delay approximately’10) per
cent longer, that is, tajsecure@ setting
of 2.2 seconds for a 2:second relays

F1G:17—CoNTACTOR SwiTcH CoiL CONNECTED
INyTRIP CIRcUIT. THE TARGET OPERATES ON
2.25 AMPERES OR MORE

ADJUSTMENTS AND
MAINTENANCE

All relays should be inspectedyperiod-
ically and the time of operation shotld
be checked at least once peveryisix
months. For this purpose, a cy¢le counts
er should be employed, becausefef its
convenience and accuracy4' Phantom
loads should not be used in testing in-
duction-type relays becatise, of ‘the re-
sulting distorted curgent/wave form
which produces angerrorid timing.

All contactsgdshould bemwperiodically
cleaned withda fing file. S# 1002110
file is recommended for this purpose.
The use of abrasive material for cleaning
contacts is nothrecommended, because
of the damger “of embedding small
particles in theyface of the soft silver
and thus impairiflg the contact.

Thegproper, adjustments to insure cor-
rect foperation of this relay have been
made,at the factory and should not be
disturbeddfter receipt by the customer.
If the,adjustments have been changed or
the relay taken apart for repairs, the
following instructions should be followed
in réassembling and setting it.

THE OVERCURRENT ELEMENT—
Shift the position of the contact 'stop
on the time lever and adjust the con-
tacts so that they barely touch when
the time lever is set on zero.

Fic. 18—ConTtacTOoR SwitcH CoiL DiscoN-

NeCTED FROM TRIP CirRcuiT. ArL THE Cur-

RENT PAsseEs THROUGH THE TARGET CoIL so

THAT 1T WILL OPERATE ON .2 AMPERES OR
MoORE

6

Adjust the tension of the spiral spring
so that the relay will close its contacts at
its rated current, as shown by the pgsi-
tion of the screw on the terminal block.
Shift the position of the damping magnets
so that the time characteristics of the
relay, as shown by test with a cycle
counter, are the same as shown on the
calibration curve.*

The position of the torgue compensa-
tor on the overload elémentpis adjust-
able, influencing the shapefof the curve.
This is a factory a@justment and the
location of the torque compensator
should not be chénged inythe field. If
the relay has a/metalteever, this cover
must be in place when making tests.

CONTACTOR,SWITCH (CIRCUIT-
CLOSING) RELAYS)—Adjust the sta-
tionary corefer a clearance between the
statiogaryycore and the moving core of
164 awhen the switches are picked up.
This ean be done by disconnecting the
switeh, turning it up-side-down, and
§crewing up the core screw until the
coutacts” just separate. Then back off
the,care screw approximately one turn
and lock in place. This prevents the
maving core from striking and sticking
to the stationary core because of residual
magnetism.

Adjust the contact clearance for 3%’
by means of the two small nuts on either
side of the Micarta disk. The switch
should pick up and seal in at 2.0 am-
peres d-c. Test for sticking after 30
amperes d-c. is passed.

OPERATION INDICATOR (CIR-
CUIT-CLOSING RELAYS)—Adjust the
indicator to operate at 0.2 ampere d-c.
gradually applied. Test for sticking
after 5 amperes d-c. is passed.

DE-ION CONTACTOR SWITCH
(CIRCUIT-OPENING RELAY)—Adjust
the stop screw on top of the switch so
that the plunger insulating bushing just
clears the Micarta angle giving separa-
tion between this angle and the moving
contact of approximately #&" to %'’.
Bend down the contact spring so that a
firm contact is made, but not so strong
that the minimum pick-up of slightly
less than 4 amperes d-c. cannot be ob-
tained. On the standard-energy relays,
the tap screw must be set on the mini-
mum tap. On low-energy relays having
a separate transformer, it makes no
difference what tap is used. To adjust
the minimum pickup point, the main
contacts should be closed by moving the
disk with the fingers.

OPERATION INDICATOR (CIR-
CUIT OPENING RELAYS)—Adjust the
indicator to operate at 4 amperes a-c.

SUMMARY

The table on page 7 and notes above
summarize the varieties covered by this
instruction leaflet.

!

*Curves Figs. 7 to 11 inclusive show the timing
in greater detail than possible on the name plate.
he Calibration is intended to be on the basis

of the cool or normal operating condition inas-
much as overloads can only be of short duration.
Any testmg at currents in excess of coil ratmgs
requires special equipment and great care as
overheating of the coils changes the calibration.




—] DISG
P—— -
CONTACTS
TRIP =
CIRCUIT ~NED
.

Types CO, COH and COA Overcurrent Relays

Cycle Counter

Top View

Cycle Counter

F1G. 19—DIAGRAM OF TEST CONNECTIONS
CLOSING RELAY

These relays may have either single
or double circuit closing contacts for
tripping either one or two breakers, or
may have circuit-opening contacts for
tripping the breakers by current from
the current transformers. Some of these
relays are supplied in the special forms
listed elsewhere in this leaflet. The re-
lays above have been supplied in the old
round type case, Figure 24 in the new
standard rectangular case, Figures 22
and 23. The three-element non-geared
relays have been supplied in a large
rectangular case and all relays in the
new standard rectangular case.

ATTACHMENTS TO THE
RELAY

INSTANTANEOUS TRIP (REC-
TANGULAR CASE RELAYS ONLY)—
This element is a small solenoid switch
the coil of which is in series with over-
current coil. It functions to energize
the breaker trip coil instantaneously,
when the fault current is exceptionally
heavy. The three stationary contacts
are in parallel with the main trip con-
tacts and make possible double 9nstans
taneous trip on double-relays. The pPosi-
tion of the Micarta disk at the Bottom
of the element with reference“to, the
calibrated guide indicates “the mini-
mum overcurrent required to“eperate
the element. This disk shoul@be lowéred
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OPENING RELAY

INDEX OF VARIETIES

APPROX.
%10 Torque
Leyer Compen-

Type Energy Time Time Gearing sator Wiring Curve
CO-COA  Std. Definite tinje 2'Se¢. Non-geared Yes per Fig. #2-3 per Fig. 7
CO Std. Definite time 4 Sec.) Non-geared Yes per Fig. ¥2-3
CO Low  Inverse 2 Sec. Geared No per Fig. ¥1 per Fig. ¥8

0O Low Inverse 4 See., Geared Yes per Fig. ¥2-3
(o]0} Low  Verydfiverse 1+ Sec. Geared No per Fig. %1 per Fig. ¥9
CcO Std. Definiteitimeéng,40:Sec. Geared Yes per Fig. #2-3 per Fig. %11
COH Inverse 18 Cyc. Non-geared No per Fig. ¥1 per Fig. #10

Three elementyfrelay characteristics

orraised to the propefpositionby means
of the two nuts on either side'of the disk.
The nominal range of ‘adjustment is 1 to
4, for example 0 t6)40 amperes, and it
has an accuracy offabout 109,.

The drepout'value is varied by raising
or lowefing the coréfscrew at the top of
the switch, @and after the final adjust-
ment 1Simade, the core screw should be
securely logked in place with the lock
nut. Tgyshould be adjusted for about
2340fpthe‘minimum pick-up.

This element will not fit in the round-
type case.

INSTANTANEOUS TRIP (ROUND
CASE RELAYS)—The instantaneous
atfachment has only one pair of con-
tacts. However, it can be used in a
double-trip relay if the circuit breaker
trip coil draws 2.5 amperes or more so
that the d-c. contactor switch will be
operated and close the contacts to both

are the same as in single element forms

circuits. Compare the diagram in Figures
1 and 3.

The instantaneous attachment is
usually applied to the relay while it is
being manufactured but it can be at-
tached to any of the old induction-type
relays. No special mounting arrange-
ments are required—it fits under one
of the screws holding the permanent
magnets. (See Fig. 23).

The 25-cycle attachment is slightly
different from that shown in the illus-
tration and has a piece of felt under the
contacts to damp out the vibrations.

LOCK-O0OUT ATTACHMENT
(ROUND CASE RELAY ONLY)—When
it is desired to prevent a relay from
tripping a circuit breaker when the
current is too high—above its interrupt-
ing capacity—the lock-out attachment
is provided. It is similar to the in-
stantaneous attachment in appearance
and method of adjusting but its contacts

arein series with the main
contacts and are normally
! closed. These contacts

I
732

must be given special care
because they are in series
with the main tripping

53 Qpening For thin
7 | panel még.

colL

RERAY £ RAME

PLUNGER

Fi1G. 21—ADJUSTMENT DETAILS AND

METHOD OF MOUNTING THE INSTAN-

TANEOUS ATTACHMENT IN RoUND TvYPE
RELAYS

TION TYPE CASE.

RELAY.

Projection Mounting

Fi1G. 22—OUTLINE AND DRILLING PLAN FOR THE STANDARD PrOjEC-
TERMINALS 1, 2,9, AND 10 ARE USED FOR SINGLE-
Trip Circurt CLOSING RELAY, WITH 3 ADDED FOR THE DOUBLE-TRIP
TERMINALS 2, 9, AND 10 ARE UseED N THE CirRcuiT OPEN-

ING RELAY

i circuit and may prevent
proper relay operation if
they become dirty.

RENEWAL
PARTS

Repair work can be
done most satisfactorily
at the factory. However,
interchangeable parts can
be furnished to the cus-
tomers who are equipped
for doing repair work.
When ordering parts, al-
ways give the complete
nameplate data.
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Ampere V.A.ats5s Tap
Range Tap Ampere Current
2 1 1

3
2/6 3.5 35 17

4/15

[Zy%

[=}

Types CO, COH and COA Overcurrent Relays

BURDENS AND THERMAL CAPACITIES
DEFINITE MINIMUMVTIME CO RELAYS AT 60 CYCLES

ontinuous One Second

Power Rating Rating
Factor (Amperes) (Amperes)
60° lag 4 140
60° lag 5 140
60° lag 5 140
60° lag 6 140
60° lag 7 140
60° lag 8 140
60° lag 10 140
60° lag 8 250
60° lag 8 250
60° lag 9 250
60° lag 10 250
60° lag 12 250
60° lag 13 250
60° lag 15 250

INVERSE TIME \?g RELAYS AT 60 CYCLES

Ampere V.A. at$s Tap
Range Tap Amperes Current

0.5 200 2

0.6 140 2

0.8 78 2

0.5/2.5 1.0 50 2

1.5 22 2

2.0 12.5 2

2.5 8 2

2 12.4 2

2.5 8 2

3 5.6 2

2/6 3.5 4.1 2

4 3.1 2

5 2 2

6 1.3 2

4 3.1 2

5 2 2

[ 1.4 2

4/15 8 0.8 2

10 0.5 2

12 0.3 2

15 0.2 2

Continuous One Second

Power Rating Rating
Factor (Amperes) (Amperes)
66° lag 2 70
66° lag 2 70
66°lag 2 70
66° lag 3 70
66° lag 3 70
66° lag 4 70
66° lag 5 70
66. 4° lag 8 250
66. 4° lag 8 250
66. 4° lag 8 250
66. 4° lag 8 250
66. 4° lag 9 250
66. 4° lag 9 250
66. 4° lag 10 250
66. 4° lag 16 250
66. 4° lag 16 250
66. 4° lag 16 250
66. 4° lag 17 250
66. 4° lag 18 250
66. 4° lag 19 250
66. 4° lag 20 250

VERY INVERSE TI\I’IE CO RELAYS AT 60 CYCLES
at

Ampere Tap V.A.ats5s Tap

Range Amperes Current
0.5 125 1.25

0.6 87 1.25

0.8 49 1.25

0.5/2.5 1.0 31 1.25
1.5 14 1.25

2.0 8 1.25

2.5 S 1.25

2 8 1.25

2.5 5 1.25

3. 3.5 1.25

2/6 3.5 2.5 1.25
4 1.9 1.25

5 1.25 1.25

) 0.9 1.25

4 1.9 1.25

5 1.25 1.25

6 0.9 1.25

4/15 8 0.5 1.25
10 0.3 1.25

12 0.2 1.25

15 0.15 .1.25

gﬁm (CHoles)in pane/ for spec/a/ dia.sc.

Continuous One Second

Power Rating Rating
Factor (Amperes) (Amperes)
6. 4° lag 2 100
66. 4° lag 2 100,
66. 4° lag 2 100
66. 4° lag 3 100
66.4° lag 3 100
66. 4° lag 4 100
66. 4° lag 5 100
66. 4° lag 8 250
66.4° lag 8 250
66. 4° lag 8 250
66. 4° lag 8 250
66. 4° lag 9 250
66. 4° lag 9 250
66. 4° lag 10 250
66. 4° lag 16 250
66. 4° lag 16 250
66. 4° lag 16 250
66. 4° lag 19 250
66. 4° lag 18 250
66. 4% lag 19 250
66 .4% lag 20 250

b0 (Holes)in pare! or. /90 52 thin hdlsc.

5 Safely Switchlwhen used)

g
W an Pl
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/90-32
Term.5c.
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Blades vertical as shown

FiG. 23—OUTLINE PLUG-IN SEMI-FLUSH MOUNTING

LONG TIME CO RELAYS AT 60 CYCCLES

on- One
V.A. at tinuous Second
Ampere V.A.at 5 Tap Power Rating 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° lag 12 250
12 3 17 60° lag 13 250
15 2 17 60° lag 15 250
SHORT TIME COH RELAYS AT 60 CYCEES
Con- One
V.A. at tinuous Second
Ampere V.A. at 5 Tap Pewer Rating Rating
Range Tap Amperes Current Factor (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 4 602, lag 3 56
1.5 44 4 60%Jag 3 56
2.0 25 4 60° lag 4 56
{ 2.5 16 4 60° lag S 56
2 25.0 4 60%lag 8 250
2.5 4 60° lag 8 250
3 P 4 60° lag 8 250
3.5 4 60° lag 8 250
4 e 4 60° lag 9 250
5 - 4 60° lag 9 250
6 2.78 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
1/15 8 1.6 4 60° lag 17 250
10 170 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
Al Power V.A. Power
Factor Factor
Definite Minimum Time CO.. 16 53° lag 17 60° lag
Idverse Time CO. ... ....... 2 60° lag 2 60° lag
Very Anverse Time CO....... 1.25 60° lag 1.25 66.4° lag
Long Time CO.............. 16 53° lag 17 60° lag
Short Time COH............ 4 53° lag 4 60° lag
CONTACT CIRCUIT CONSTANTS
Resistance of 1.0 Amipere Target.............coiiiiie.... 0.16 ohms
Resistance of Contactor Switch............. ... . i . 0.25 ohms
Resistance of Total....... .. oo, 0.41 ohms
Resistance of 0.2 Ampere Target.............. ... ou.. 2.8 ohms
Resistance of Contactor Switch........ ... ... i 0.25 ohms
Resistance of Total.....uiuiiie i it 3.05 ohms
Resistance of Universal Target. ......covvtiin i, 2.8 ohms
Resistance of Contact Switch................. ... ... ... .. 0.25 ohms
Resistance of Target and Contactor in Parallel. .............. 0.23 ohms

CONTACT RATING

The main contacts will close 30 amperes at 125 volts d-c. and the auxil-
iary contactor switch will carry this current long enough to trip the breaker,
The trip circuit must be opened by an *“A’ switch on the circuit breaker.
therefore the relay contacts are not required to interrupt the trip current.
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F16. 24—OUTLINE AND DRILLING PLAN FOR THE CircuiT CLOSING.

DousLE-TrIP Tyres CO AND COH REeLAYs IN THE RouND CASE,

OmiT THE UNSYMMETRICAL LEFT TERMINAL FOR SINGLE-TRIP RE-

LAYs. THE Type COA ReLAY CASE 1s 63} INCHES DEEP, INSTEAD

OF 6%4 INCHES. OMIT THE LOWER LEFT TERMINAL FOR THE CIRCUIT
CLOSING RELAY

Westinghouse Electric & Manufacturing Company
Meter Div., Newark, N. J.
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