INSTALLATION

LL. 41-280 )

OPERATION + MAINTENANCE

INSTRUCTIONS

TYPES CO ‘AND COH OVERCURRENT RELAYS

CAUTION Before putting protectilve relays
into service,.remove ali blocking which may
have been inserted for the purpose of securing
the parts durlng shipment. Make sure that all
moving parts operste freely. Inspect the
contacts +to see that they are clean and can
¢lose properly. Operate the relay to check
the settings and electrlical connectlons.

BPPLICATION

These d1nductlon-overcurrent relays are used
to disconneet -cireults or apparatus vwhen the
current in them exceeds a given value. Where
s station battery (%8 wvolts or over) 1is
avallahle, the circult closing type relays are

normally used to trip the elrcult breaker. |

Where 1low voltage or no statlion battery
exists, the circult opening type relay 1ln con-
junetion with a-c series trip colls ‘can be
used to open the breaker.

The inverse time {low-energy) type relay
is uszed in preference to the definlte minimum
time (standerd energy) relay where the re-
qulrements necessltate (1) a lower burden on
the current transformer, or (2} s more Inverse
curve for selectlvity, or (3) g very low cur-
rent range as for example, ground protection
of transmisslon systems.

The very-inverse time {lov-energy) relay is
similar to the Ilnverse relay and ls used where
a st111 more lnverse curve 1s desired. The
term "lov energy" refers to the burden st tap
value thet is placed on the current trans-
formers and doea not refer to the current
rating.

The long time (40 second) relay 1s designed
to protect motors sgsinst overloads. This can
be eguipped with an instantaneous attachment

SUPERSEDES 1.1. 41-280 H
¥ Denotes change from superseded issue

that will cperate, 1f a short-circult pocurs
in the motor.

The type COCH relay finds application for
phase and ground protection where a hlgh speed
induction type relay 1= deslired. It 1s some-

times used 1ipn differential protective schemes.

Tha sbove relays can be supplied with the
secondary electromagnet clrcult brought ocut to
separete terminals. This varlety is lmpwn as
the type CO or COH Torgue Control Relay. Thus
the contacts of a separate relay can be used
to eontrol the operation of the torque control’
relay. Por example, & three phase directlonal

relay plus sultable suxiliary relsys can be
used to dilrectlonally control three torque
control relays.

CONSTRUCTION AND OPERATION

Cireuit-Closing Relay

The circult-closling types CO and COH relays
conelst of an overcurrent element, an opera-
tion Indicetor, & contactor switceh, aﬁd an
instantaneous trip attachment where regulred.

Dvercurrent Element

This element I1s an Inductlon-disc type ele-
ment operating on overcurrent. The induction
dlsc 1s a2 thin four-inech dismeter, aluminum
dise mounted on a vertleel shaft. The shaft
is supported on the lower end by & steel ball
bearing riding between concave sapphire jewel
surfaces, and on the upper end by a stalnless
steel pin.

The moving contact 1z & small silver hemli-
aphere festened on the end of an arm. The
other end of thls arm 1s clamped to an insu-
lated sectlon of the dise shaft - in the non-
geared type 7relays, or to an sauxlliary shaft
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The statlonary contact assembly conaslsts of
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The moving dlsc is roteted by an electro-
magnet In the rear end damped by & permanent
The opereting torque of
the inverse or very inverse relays ls obtained

magnet In the front.
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by the cireult arrangement shown in Flpgure 1.
The wmain pole coill of The relay acta as a

transformer and induces & voltage in a secon-

daty coil. Current from this secondary coil
flows through the upper wpole coils and thus
produces torgue on the disc by the reaction
between the fluxes of the upper and Ilower
poles.

The -definite-time relay obtains dita flat
characteristic curve because of a s=small
saturating transformer thaet 1is Interposed

between the sécondar}r coll and the upper pole
ecoils. This 1s celled the torgue conpensator
and 1t slows down the disec movement to such an

Fig. 8—Internal Schematic OI The Circuit Opening Definite
Minimum Time Type CO Reluys With Instantameous
Trip Attachmeni In The Standard Case.

gxtent that no
(8ee Figure 2),

georing isg required.

The long time relay is a gearsd relsy with a
torgue compensator.

The type COH relay 1s a non-geared Treley

without & torque compensator.

Contector Switch

The d-c. contactor- swlteh in the relay ls a

small soclencld type saswltch. A cylindriecal
plunger with a silver dlsc mounted on its
lower end moves in the core of the solenold.
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Ag the plunger travels upward. the disc
bridges three.silver staticnary contacts. The
colil is in series with the mein contacta of
the relay and wilth the trip coll of the
breaker. When the relay contacts cleose, the
coll becomes energlzed.aend closes the swiltech

contects. Thisg shunts the main relay
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Closing Types CO And COH Relays With Instan-
taneous Trip Atiachment In The Type FT Case.

%%ﬁé%‘:n—f;‘l\‘ MP\— Tast Switch

Caver operoted c

swiich when used | ___‘5 B

Contactor CO

Switeh EF’ __ Upper Pate
For trip curr;nr Coils

less Than 2.25 omys Trensfo
disconnect and co co | Trensformer
dead end this lead Coil on €O

Tarque
Lompensolor
C 1 cO H
(12 Y
> Short Circuit
Reorview su]::h L=}
Test Swilch ToRelay
’ Current Test
Jaeck
i
Front View L .Tr:r?nni::h
T-D-6631 Chaasis operated sharting swilch
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contaets, thereby relieving them of thes duty
of carrylng tripping current. These contacts
remain closed until the trip cireuit is opened

by the auxiliary switch on the brealker.

Operation Indicator

The operatien indicator is a amall solenoid
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coil conpected in the twip circult. When the
coll 1s energized, & spring-restrained arma-
ture releases the white target which falls by
gravity to 1indicate complétion nf the +trip
gireeit. The indicator is reset from outslde

of the case Dby & push rod In the cover or
cover stud. .

Tnstantaneous Trip {Winen Supplied)

The instanteneous trip attachment is a amall
solenold type element. A cylindrical plunger
ridea up end down on a ‘vertical guids rod in
the center of the solenold coil. The gulde
vod is fastened to. the stationery core, whlch
in turn screws into the element frame. A
ailver disc 1s fastened to the moving plunger
through a hellcal spring. When the coil 1=
energized, the plunger moves upward carrying
the silver disc which hridges three conieal-
shaped stationary contects. In this position,
the helical spring is compressed and the
plunger is free to move while the contact
remains stationary. Thus, a-c. vibrations of
the plunger ave prevented from causing contact
bouncing. A Micarta disc screws on the hottom
of the guide rod and is locked in positien by
a small nut. Its position determines the

pick-up current of the element.

Instantaneous Lock-Out Attachment’
(When Supplied}

The lock-out attackment 1s used to prevent
the relay from tripping a circult brealer vhen
current 1s too high-sbove 1ts

interrupting
capacity. -

Circuit-Opening Relsay

The circuli-opening +ype CO Relay consists
of an overcurrent element, & de-lon contactor
switch, an operatlon indicator and an instan-
taneous trip attachment where required.

Overcurrent Element

The overcurrent constructionm and operation
is simllar %o that deseribed for the clreuit
closing relays.

LL. 41-280 J

De-icn Contactor Switeh

This switch is a small a~c. solencid switch
whose c¢oll is energlzed from a few turns on
the lower pole of the overcurrent glement in
the stendard-energy type relays, and from a
small  transformer connected in the main
current clrcult in the low-energy type relays.
Tts construetion Is similar to the d-e. type
gwiteh except that the 3plunger operates a
apring leal arm with a sllver contact surface
on one end and rigidly fixed to the frame at
the other end.

The overcurrent element contacts are in the
contactor aswiteh coil eircult and when they
close. the solenecid plunger moves upward to
open the de-ion contacts which normally short
eirenit the +trip coil. Theze contacts are
able to transfer the heavy current due to a
short cilrecult and permit thls current %o

energize the brealker trip coil.

The transformer coil on the lower pole of
the overcurrent element &and the contactor
switeh circults in the  sbandard energy type
relays ere connected to the main clrouits as
shown 4in Figures 8 and 14%. When the over-
current contact closes, the contactor switch
operates, and the voltage scross the trip coll
is impressed on the transformer and contactor
awitch coils. This voltage acts to seal-in
the contactor switch, &and to feed energy
throungh the transformer ccll to the main over-
current winding which produces contact closing
torgue. This errangement provides a definite
minimum pick-up valuz largely independent of
the value of trip cocil Impedance.

Operation Indicabtor

The operation indicator is in seriles witq
the breeker trip coll. Iis constructlon 1s as
described above.

- CHARACTERISTICS

The type 00 definite minimum time (stendard
energy) or long time (40 second) ° eircuilt
closing relay is avallable iIn elther of the
follovwing current ranges.
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22.533.5 4 5 6
45 €8 1012 15

The %type €O inverse, very Inverse (low
energy) or the type 0OH eireuit closing relay
is avallable in the following current ranges.

0.5 0.6 0.8 1.0 1.5 2.0 2.5
2 2.53 35 4 §5 6
¥ 5 6 8 10 12 15

The type CO0 clrcuit-opening relay i1is mede
only in the 4 to 15 ampere range. A lower
range is not desirable hecause the burden cof =
low-range +Gtrip eoil is toc hemvy on the
current transformer. One trip ceoll is re-
qulred for each relay.

The tap value is the mnminimm current
regulired to just close the relay contacts. In
addition o the taps, the ipitial position eof
the moving contact I1s adjusisable around &

semicireular lever scale calibrdted in 11.

divisions.

These rélays mey have elther =ingle or
double eircult closing contacts for tripping
gither one or two breakers, or ney have clr-
cult-opening contacis for tripping the
breakers by current from the current trans-

formers.

The characteristics of the various varietles
of type CO and COH relays usually supplied are
a3 shown on page 13.

The burdens and thermal rabtlngs are listed
under Energy Regqulrements.

The Instentaneocus trilp attachment has a 1l
to 4 range. Typlcal ranges are 10~40 or 20-80
but other renges may be supplled as ordered.

The De-lon contactor swlich on the circult
opening releys has a minlmum pilck-up of 4
amperes a-c.

The instantaneous loclt-out attachment has
a 3 to 1 range with typilcal renges similar to
the Instantaneous trip attachment. '

Trip Clrcuit

The maln contects wlill safely close 30
amperes at 250v. d-c, &and the awitch contacets
will safely carry this current leng enough to
trip e brealker.

The relay without +he Instantaneous trip
attachment 1ls shipped with the operation indil-
cator =&8nd the conteetor swltch connected din
parallel. This elreult 1s sultabkle fer all
trip currents sbove 2.25 amperes d-c. If the
trip ecurrent 1s less than 2.25 amperes, there
is no need for the contactor switch and i1t
should be dilsconnected. To disconnect the
ceoll in the standard case releys, remove the
shoirt lead to the coll on the Front stationary
eontact of the econtactor switch; This lead
should be fastened {deed ended) under- the

small fillsterhead gscrew located in the

Micarta base of the contaeter switeh. For the

Flexitest relsys, the coll 1s dlasconnected by
remcving the coil lemd at the spring adjuster
and dead-ending it under a screw at the top of
the Mlcarta supnort.

The relay with the Instantaneous trip
attmchment has a two empere contactor switch
in series with a cne sampere aperatlon indi-
cator in each trip path.

Relay with Quick Opening Contects

When +the releys are used with circult
brealers that are Instantaneouwrly reclosed, it
is necesséry teo arrange the relay contacts to
be guick opening. Thils I1s done by screwlng in
the small set screw on the gtetlonary contact
assembly until the contact rivet rests seolldly
on the Mlcarta support. When this is done.
the position of the contact stop on the time
lever should be shifted so that the moving and
atationery contacts barely touch when the time
lever is set on zeroc,

CONTACT CIRCUIT CONSTANTS

Universal Trip Qlreuit
Reslstance of 0.2 empers Target......2.8 ohms
Resistance of 2.0 ampere Contact

Switeh.......00iiinns erreesranansl.U.25 ohms
Reslsteance of Target and Switeh in
Parellel.......... tiraessersennasat0.23 ohms

1

1L, 41.280

Aot



1,

TYPES CO AND COH OVERCURRENT

RELAYS

63~D-B36 Escapement )
Bun Reloy - Magne! Clach
H Cycle Counter
Topvigw
A ‘
E
Coucwl eperng Yype GO relay _____% M
Res " Franl
1
!
H
1
CS )
1
1
1
cs 1lg
H—d—2l0
i]
Reot View
Top terminal no for sid case
Boliom terminal no & doled
cwcuils lor type FTcose
Ammeler Swilch
Tes! Load !
’ 115 Vo'l A-C
Tesy
E . Source
©

Fig. 17—Diagram Of Test Connection For Circuii Opening
Type CO Relay.

Phatet
Phase 2
Fos
Ney.
Q -
Trip
*[ Cail :
| Cireund CO.COH C0.COH
Breaher 2J- . 0L
7 =T T° ks
. S5 Top terminal no
for std.case
IO.I...CO Mo
j § R A 1) - 1 -
4|4 _ Beiiom lerminal
:_ ﬁ Reor View no.Bles! swilches
b —1 ; for type FT case

87-D-228

Fig. 19—External Connections Of The Circuit Closing Types
€O And COH Relays For QOvercurrent Protection
On A Two-Phase System.

Trip Circuit with Instantaneous Trip

Resistance of 1.0 aﬁpere Target......0.16 chms

Resistance of 2.0 ampere Contactor
S 37508 Y o e, +.0.25 ohms
Resiszstance of Target and Switch in
SerieS..isecnss Cetaererarrsas e 0.41 ohms
INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a location free
from dirt, molsture, excessive vibration and

heat. Mount the relay vertlcally by means of

8

A
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Fig. 18—External Connections Of The Circuit Closing Types
CO End COH Relays For Overcurrent Protection
On A Single Phass System.
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Fig. 20—Exiernal Connections Of The Circuit Closing Types
CC And COH Relays For Phase And Ground Over-
current Protection On A Three-Phase System.

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
Either of the studs
or the mounting screws may be utilized ‘for
electrical

geml-flush type FI case.

grounding the relay. The con-

nections may be made direet teo the terminals
by means of screws for steel panel mounting or
to terminal studs furnished with the relay for
ebony asbestos or slate
terminal studs

serted by locking two muts cn the

panel mounting. The
mey be easily removed or in-

studs and

_then turning the proper nut with a wrench.

Because the circuit-opening relay contacts
cireult the trip coll, it is imporiant
that the relay be mounted where it will not be
subject +to shocks which may

short

jar the contacts
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Fi¢r. 21—External Connections Of The Cireuit Closing Types
CO And COH Relays For Phase Overcurrent Pro-
tection On An Ungrounded Three-Phase Sysiem.

open and thereby allow current to flow through
the trip coll. Trouble of this kind can be
avolded by preventing jars to the switchboard
and elso by setting the trip coll high enough
so that it will not operate on normal lond

current. This is an extra safeguard so that

there is no danger from e&ven an excessive
shock unless. the current is also heavy.

Typical external connectlons  are shown: in
Figares 18 to 22, Vhen using the circult-
opening relays for phase protectlon,
protection may be secured by using a low-~

' energy circult-closing relay operating on &-c.
voltage trip coil. es .shown in Fipure 22,

SETTINGS

There are  twe settings-namely the current
value at which the relay closes 1ts contacts
and the time reguired %o close them. When the
relay is +to be mused to proteet eguipment
against overload, the s=setting must be de-
termined by the nature of the load, the magni-
tude of the peaks and the Irequency of thein
pecurrence. '

For sectionalizing transmission aystems the
purrent end time setting must be determined by
eglenlation. due consideratlon being glven to
the time required for cireult breakers to open
s0o that proper selective action can be
ohtained throughout the systen.
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Fig. 22—External Connections Of The Circuit Opening Type
CO Relay For Phase Overcurrent Protection And Of
The Circuit Closing Types CO And COH Relays For
Ground Protection On A Three-FPhase System.

furrent Jetting

The connsctor screw on the términal plate
aghove the fTime scale makes conpections to
varlous turns on the opersting coll. By
placing thig screw 1in the various holes, the
relay will just close contactz at the corre-
sponding current, 4-5-6-8-10-12 or 15 amperes,
or as marked on the terminal plate.

The tripping value of the relay on any tap
may be altered by changing the initial tenslon
of the apring. This cnﬁ be
aceomplished by turning the spring adjuster by
means of & screwdriver inserted in one of the
notches of the plete to which the outside
convolution of the s&pring is fastened. | &n

spirel

adjnstment of tripping current spproximately

15 percent above or below any tap value, can

be secured.

CAUTION PRe sure that the connector screw ls

turned up tight sc as to make a good contact, -

for the operating current passes through 1t.
8ince the overload element 1s connected
directly in the current transforimer clrcults
the latter =should be short-circulted Defore
changing the cennector screw. This can be
done conveniently by inserting the extra con-
neéctor serew, in the new tap and removing the
o0ld screw from lts original setting.




‘for cleaning contacta 18 not recommended,

TYPES CO AND COH OVERCURRENT RELAYS.

Time Letar Jetting

The index or time lever limits the motlon of

the disc and thus - varlea the time of
operation. The latter decremses wilth lower
lever settings &8 shown in the typleal ‘time

¢éurves of Flgures 23 to 27.

ADJUSTMENTS AND MAINTENANCE

All relays should be inspected perlicdically
and the time of operation should be checked at

least once every - six months. For this
purpese, & cycle counter should be employed,
because of 1ts convenience and  accuracy.

Phentom loads shoudl not be used in testlng
induction-type relays becausé of the resulting
distortedf current wave forim which produces &an
error in timing..

All contacts should be c¢leaned perlodically.
A contact burnlsher S#1824836H0L is recommended
for thia purpose. The use of sbrasive material
be-~
cause of the danger of embeddling small partl-

eclea in the face of the soft sallver and thus
impairing the contact.
The proper adjustments to lnsure correct

operation of this relay have been made at the
factory &nd should not be disturbed after
recelpt by the cﬁstpmer.
have been changed or the relay taken apart for
repairs, the-following instructions should be
folloved in reassembling and setting it.

{Overcurrent Element Circuit-Closing Rélays)

8hift the rofitlon of the contact stop on
the time lever and adjust the contacts so that
they barely touch when-the time
on zero.

lever 1a3 set

Adjust the <tenslon of the spiral spring so
that the relay will close 1lts contacts at 1ts
rated current, as shown by the position of the
serew on the tap bleck. Check the time curve
as shown by test with a cycle coumter, to be
as ghown on  the typlcel tlme curves. In the
factory the relay ls tested from the No. 10
lever posltion. The calibration is intended

10

" short~cirouited

If the adjustments

to be on the basls of the coel or normal oper-
ation conditlon inasmuch as overloads are of
short duration. When checking a number of
polnts on the time curves, 1t will be neces-
sary %o cool the relay colls between Dpoints

- partlcularly &fter operating at high currents.

An alr hose mey be used for this purpose.

The positlon of the torque compensator‘on
the overload 1s adjusteble. influ-
encing the of the This is a
factory adjustment and the location of the
torgue compensator should not be changed in
the fleld.,. If the relay hes & metal
this cover must he 1In place when making tests.

element
shape

gurve.

cover,

The relays +with torgue
will not operate

contrel terminsls

untll these Gterminals are
either by & jumper cr by the
external control contacts.

Contactor Switch (Circult-Closing Relays)

Adjust the stetionary core of the swltch for
a tlearance between the stationary core and
the moving core when the switch 1s pilcked-up.
This can he moat convenliently done by discon-
necting the switeh and turning it or the relay
upslde-down. Serew up the core screw untll
the moving core starts roteting. Now back of?f
the core screv untll the moving core stops
rotating. This indicates the points where the
play in the moving contact -assembly is
up, and where the moving core

taken
just separates

Back off the
this

from the statlonary core screv.
gtationary core scréw'Oné turn beyond
point and loek in place. This prevents the
moving core from sbriking and sticking to the
statlonery core because of residual magnetism.

'Adjust the contact clearasnce for 3/32 inch by

mesns of the two small nuts on either side of
the Micarta disc. The switch should pick up
at 2 smperes d-¢. Test for sticking after 30
amperes d-c¢, have been passed through the

coll.

Operation Indicator {Circuit-Closing Relays)

Adjust the indlcator to operate at 0.2 or

1.0 ampere d-¢. as supplled gradually applied

by loosenlng the two screws on the under slde
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of the assembly, and moving the bracket for-
ward or backward. Teat for stlekling after 10
times rated plck-up current has been applied.

Overcurrent Element (Circuit Opening Relays)

Adjust the relay with the instruetlionz gilven
under "Overcurrent Element (Clrecult Closing
Relays)" using the test connection of Figure
17 except that for the deflinlte minimum tlme

eireult opening reley +the followlng cauntion
should be observed:

CAUTION VWhen a aipgnel lamp or other voltage
operated device 1s to bhe connected In aserles
with the vrelay contacts, dlsconnect the Iin-
ternal leads of the element from the statlion-
ary and moving contaets respectfully and dead
end them. Then the lamp or other deviee can
be comnected to the =stationary and moving
contacts. ’

De-ion Contactor Switch (Glreult Opening
Relays) : -
Adjust the core stop on the top &8s high as

posaible wlthout, allowing the insulating
bushing at the bottom of the plunger to touch
the Micarta angle. The contact wlll be sepa-
rated from the Micarta angle by 1/32" +o
1/16".  Adjust the contact gap spacing to
slightly less than 1/16 of &n inch. Bend down
the contact springs so that a firm contmct is
made but not so strong thet the mininmum plelk-
up value cannot be obtained. The . apring
tenaion should be about 15 grams.

Bold the relay contacts closed and with an
auxiliary relay coll connected across terml-
nals +to simmlate the ecircuit breaker trip
coil, note that the contactor switeh picks up
on less than 4 emperes on the 4 ampere over-
current tap setting. )

In the case of the standard energy clrcuit
opening relay the contactor switeh should
plck-up and seal itself open at 75% of minimum
trip current.

Operation Indicator {(Clrecult Opening Relays)

BAdjust the Indicator similar +to +that de-

1L 41.280 J

geribed for +the clrcult eloslng relay except
to operate at U} amperes a-c.

Instantaneous Trip Attachment

The position of the Micarta disc at the
bottom of the element with referemnce Lo the
callbrated gulde indicates the mininum over-
current required to cperate the element. This
dise should be lowered or ralsed to the proper
peoeition by locsenling the loeknut whieh locks
the Miecarts dlsc &nd rotating the Micarta
dise. The nominal range of adjuatments is 1
to 4, for example 10 to 40 amperes, and it has
an accuracy within the limits of approximately
10%. ‘

The drop-out value is varied by ralsing or
lowering the core screw at the top of the
switch, and after the rinal adjustment is
mede, the core screw should be securely locked
in plece with the lock muat. It should be
adjusted for about 2/3 of the minimm plok-up.

This element will not fi1t in the rowmd-type
case. ’

Instantaneous Lockaut Attachment

The position of the bottom of the plunger
wlth reference to the callbrated gulde indi-
cetes the minimim current required to open the
contacts. To change the setting hold the top
slotted head of the plunger rod fixed wlth a
serewdriver. Then with a second screwdriver
adjust the lower end of the plunger for the
current pick-up desired.’

These «cntacts must be glven speclal care
because they are in serles with the main
tripping clrcult and may wprevent proper relay
cperation 1f they become dirty. The nominal
range of adjustment is 3 to 1.

RENEWAL PARTS

Repalr work cen be done most setisfactorily
at the factory. However, Interchangeable
perts can be furnished to the customers who
are equipped for doing repelr work. Wwhen
crderlng parts, always glve the complete
nameplate data.
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LL. 41.280 J

ENERGY REQUIREMENTS

The burdens and thermal capacitles of the varlous circults of the relay ere as follows:

DEFINITE MINIMUM TIME CO RELAYS
AT 60 CYCLES

Con- One*
V.A. st tinuous  Secand
Amperes V.A.at 5 Tap Power Rating _ Rating
Range Tap Amperes Current Pactor {Amperes) (Amperes)
1 108 17 60° lag 4 140
2.5 68 17 60° |ag 5 140
1 3 47 17 60° lag 5 140
2/6 35 a8 17 £0° lag 6 140
4 25 17 £60° lag 7 140
s 1 17 60" Yay z 140
[ 12 17 60° Ing 10 140
4 26 17 60° lag ] 250
5 17 17 60° Ing B 250
& 12 17 60° lag 9 250
4/1% 8 6.5 17 60° lug 10 250
10 4.5 17 50° lag 12 250
12 3 17 60° lag 13 250
15 2 17 60° lag 15 150

INVERSE TIME CO RELAYS AT 60 CYCLES

Con- One*
VA, st tinuous  Second
Ampere V.A.at 5 Tap Power Rating  Rating
Range Tap Amperes Current  Pactor (Amperes) (Amperes)
0.5 200 2 66° lag 2 70
0.6 140 2 66° lag 2 70
0.8 1 7 66°lag 2 70
0.5/2.5 1.6 50 2 66° lag 3 70
1.5 12 z 667 lag 3 70
2.0 11.5 2 66° lag 4 70
2.5 8 ] 66° lag 5 70
2 12 .4 2 65 .4° lag g 250
2.5 2 66.4° lag 8 250
3 56 2 66.4° lng B 250
1/6 3.5 4.1 2 66._4° lag 3 250
4 34 2 66.4° 1 9 250
5 1 2 66.4° lag 9 250
6 1.3 2 66.4° Ing 10 50
4 3.1 2 66 .4% lag 16 50
5 2 2 . 66.4%lag 16 250
& 1.4 2 65 .4 jag 16 250
&/15 8 0.5 2 665 ,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 RELAYS AT 60 CYCLES

Con- One*
V.A. at tinugus  Second
Ampere V.h.at § Tap Power Rating  Rating

Rangs Tap Amperes Current  Factor {Amperes) (Amperas)

0.5 125 1.25 66 .4° lag 2 100
0.6 By 1.25 66.4° lag 2 100
0.2 49 1.25 66.,4° lag 2 100
0.5/1.5 1.0 n 1.28 66.4° lag 3 100
1.5 14 1.25 66 .,4° lag 3a 100
2.0 ] 1,25 66 .4° lng 4 100
2.5 5 1.28 66 .4° lag 5 100
2 s 1.25 66.4°Iag 8 250
2.5 5 1.25 66.4° lag 8 250
3 a.5 1.25 66.4° lag 8 250
/6 3z 2.5 125 654" lag g %0
4 1.9 1.25 66 4° lag 9 150
5 1.25 1.28 66.4° lag 9 250 -
6 0.9 1,25 66.,4° lag 10 250
4 19 1.25 66 4% Ing 16 250
L] 1.28 1.25 66.4° lag 16 50
[ 0.9 1.25 66 4% lag i6 250
4/15 2 0.5 1.25 66 4" lag 17 a50
10 0.3 1.25% 66.4° lag 13 250
12 0.2 1.25 66 .4° Iag 19 250
15 0.15 1.25 66.4° lag a0 250

*Thermal capacities for other than one second may be calculated on the
basis of time being inversely proportional to the squars of the current.

LONG TIME CO RELAYS AT 60 CYCLES

V.A. at
Ampere V.A.at S Tap

Range Tap Amperes Carrent

4 26 17

5 17 17

6 12 17

4/15 8 6.5 17

10 4.5 17

12 3 17

15 2 17

Power

Factor (Amyperes) (Amperes)

60° lag

Con- One*
tinnous  Second
Rating  Rating
8 250
] 50
.9 250
10 250
12 250
13 250
15 250

SHORT TIME COH RELAYS AT 60 CYCLES

: V.A. at
Ampere V.A.at 5 Tap
Range Tap Amperes Currant

0.5 400 4

0.6 280 4

0.8 156 4

0.5/2.5 1.0 160 4
1.5 44 4

2.0 25 4

2.5 16 4

2 25 4

2.5 16 4

3 11 4

2/6 3.5 8 4
4 6.3 4

5 4 4

6 2.8 4

4 6.3 4

5 4.0 4

6 3.0 4

4/158 | 8 1.6 4
10 1.0 4

12 D.7 4

15 0.4 [

Con- One*
tinupus  Second
Power Rating  Rating
Factor (Amperes) (Amperes)
60° lag 2 56
60° lag 2 .13
60° lag 2 56
60° lag 3 56
50° lag 3 56
60° lag 4 56
60°%: ag 5 56
607 lag 8 250
60° lag 8 250
60° lag 8 250
60° lag 8 250
60° lag 9 250
60° lag L4 150
60° Ing 10 250
60° lag 16 250
60° lag 16 250
0% lag 16 250
60° lag 17 250
50° lng 18 250
60° lag 19 250
60° lag 20 250

BURDENS AT TAP CURRENT ON 25 AND 50 CYCLES

25
V.A.

Definite Minimum Time CO... 16

Inverse Time CO..ovvvneinnes 2
Very Inverse Time CO. ....... 1,25
Long Time CO.....c.0uvsn w16
Short Time COH....vtvvarens 4

BURDENS FOR SATURATION DATA
Voltage taken with Rectox type voltmeter.

Multiples of Tap Values of Current
Definite Time V.A. Burden’
Inverse Time V.A. Burden
Very Inverse Time  V.A. Burden
COH Time V.A, Burden

CvycLEs
Power
Pactor

53° Ing
60° lag
60° lng
53° lag
53* Lag

1 3
17 100
1.0 18.3
1.28 10,75
4 374

17
2

30 CycLes
V.A.

1.28

17

1
490
136

97
198

Power

60° lng
60° lag
664" lng
60° lay

60" lag

1300
351
254
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X 1
Characteristicas of Types CO and COH Relays - U B
Approx. #10 Typical
Lever Time Terque 60 Gycle
at 20 x Te Compen- Schematle Time Curve
fype  Energy Time Yalue Gearing sator per Flgure-No. per Fig. No.
co 8td. Definite Time 2 Bec Non-pgeared Yes 1,4,6,8,9,10,12, 14%15 23
o Std. Definite Time 4 sec, Non-gesred Yes 3,4,6,8,9,10,12, 14&15 .
co © Low Inverse 2 Bec. Geared " Yo 3,%57,9,10,11,13%15 24
co Low Inverse 4 Sec Geared Yes 3,%,6,8,9,10,12,14&15 -
co Low Very Inverse 1 + Sec. Geared No 3,4,5,7,5,10,11,13&15 2%
co atd. Definite Time 40 gec. Geared Yes 3,4,6,8,9,10,12, 14&15 27
CoH fon Inverse 18 gye. Ton-Geared o 3,1,5,5,10, 11&15 26
Three element relay charecteristics are the seme =2s in single element forma.
3 i 3 3 Cut oul for
i . £DBia.hole drill per 332 C
Panel location for —_— Ponel localion “nternal sche,ﬁa,{c 2,_:,32__._ o5 semi-flush
semi flush type mig™ for projection for projection mig_ 2R. [["5%6 18~ mounting
i l 4 »3_typemig. on thick panels &\ I Ll o
[@) 23_'| \: ] :
Cut oul for 7 “\ 7 L 7 1
projection mig. 45 s ‘
— on thin panels "'2T \\ Vo 4 )
6 19 LE1) & i 4%_; ) )‘;{ .,)
103 190-32 Term.screw . 3z @ E‘{; 1 J ) A
5 use.190-32 slud lor T —".\T_J_ 9’-*‘_ 71
thick panel mig. Azl e | g ol | al
- 32 3-5 . ll & 5 a7
{&18Mig.slud 2 Rea- 55 | i ‘; 313_2 45
ul 32 ek | l
. { ¥
b L 2L with screw 'u, n ;I
3 % sp JLTLIN )
2% Wilh stud g™/ TaTa gD|9.holes for
Studs for projection type/ I% .. | semiflushtype
mig.%dia,ho!e (2Req) -—2% mtg.(4 Holes)
9-B-2020

Fig. 28—Oulline And Drilling Plen For The Single Element Types CO And COH Helays In The S10 Projection Or Semi-Flush
Type FT Flexitest Case. See The Internal Schematics For The Terminals Supplied. For Referance Only.
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Fig.28—Oufline And Drilling Plen For The Single Element
Types CO And COH Relays In The Projection Type
Siondard Cose, See The Internal Schematics For
The Terminals Supplied. For Relerence Only.

Fig. 30—Ouiline And Drilling Plan For The Three Elsment

Types CO And COH Relays In The Projection Type
Standard Cose. See The Internal Schematics For
The Terminals Supplied. For Reference Only.
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Fig. 31— Outline And Drilling Plan For. The Three Element Types CO And COH Relays In The L10 Projection Or Semi-Flush

Type FT Flexites! Cose. See The Internal Schematics For The Termincls Supplied. For Refersnce Only,



WESTINGHOUSE ELECTRIC CORPORATION
METER DIVISION - NEWARK, N.J.

Printed in U.5.A.




