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TYPE CO ADJUSTABLE INVERSE
TIME OVERCURRENT RELAY

CAUTION

Before putiing prctgctive relayé into ser-
vice, vremove gll blocking which may Have been
inserted for the purpose of securing the parts
ghipment.

perts operate freely.

during Make sure +that all moving
Inspect the contacts to
see that they are clean and can close proper-
ly. Operate the reléy to check the settings

and electrical connectlons.

APPLICATION

These induetion-overcurrent relays are used
to discommect ecircuits
exceeds a glven value.

or apparatus when the
Where
a gtation battery (48 volte or over) 1s avail-

current in them

able, the circult closing type relays are nor-
mzlly used to trip the eircult breaker. Where
no suitable station babtery is available, the
¢ircult opening type relay In conjunetion wilth
a-c serles
breaker.

CONSTRUCTION AND OPERATION

trip colls ean be used Lo trip the

gircuit-Closing Relay

The cirecuit-closing type €O relays consist
of en overcurrent element, an operation indi-
cator, a contactor switech, and an instantane-
ous trip attachment when required.

Clrcult~COpening Relay

The ecilreuwit-opening +type CO Relay consists
of an overcurrent element, a de-~ion contactor
swilteh, a
de-ion contactor switeh, an operation indlca-
tor and an instantaneous trip attachment when -
required.

gmall transformer to energlze the

SUPERSEDES |. L. 41-280.7A

¥ Denotes change from superseded issue.

- OVERCURRENT ELEMENT

Electromagnet

The electromagnet 1s shown in the schematlc
diagram of Fig. 1. The main tapped coll pro-
duces a flux which gplits and returns through
the outer legs. A shading coll causes the
flux through the left hand leg to lag the main
pole ; The out of phase fluxes thus pro-
duced cause a contact closing torque. The tap
value adjusﬁer is & single turn shading coll
on the right hand leg. It is short
eirculted through an sdjustable length of wire
and tends to pertlslly neutralize the effect
of the shading ccil. The functlon of the tap
value adjuster is fully described under Ad-
Adjustable magnetlc plugs 1n the
magnetic cireult are held in position by means
of elastic elinech nuts located on the rear of
the electromagnet.

flux.

mounted

Justmentsa.

Dige, Shaft and Bearings

The spiral shaped dlac is fastened to a
vert;cal sphaft suppcrted on the lower end by a
pin #nd end stone type bearing and on the up-
per end by a pin and ollve bearing.
and lower disc

The upper
shaft bearings are removable,
and the corresponding upper and lower bearing
pins are removable and adjustable. The bhottom
bearing piln ip sescurely locked in poslilon by
meang of a set screw and nylon plug, and the
tpp bearing pin by a shoulder nut that holds
the time dial 1n peosition.

Damping Magnet

The damping magnet 1s an Alnico 5 permanent
magnet with an adjustable keeper. The Kkeeper
ig locked in pesifion by means of a set screw
and nylon plug in the casting that secures the
damping magnet to the movement frame.

EFFECTIVE JULY 1956
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- through the arm and spiral spring.
- the spring ls fastened %o the

Fig. 1—Schematic Diagram of the Overcurrent Element
Eleckromagnet.

Tap Block Assembly

The +tap Dblock assembly consists of eight
apring loaded tap terminals housed In a mould-
ed tap block, a tap plate secured to the front
of the moulded bloeck, and a tap screw. The
tap screw " engages the tap terminal and pulls
the terminal forward to causze a dlrect metal
to metal contact wlth the tap plate. When the
tap serew 13 removed, the termlnal is pushed
back by a spring so that it will no longer be
in econtact with the tap plate. The tap screw
is equlpped with an insulating nylon sleeve.

Contacts

The moving contact 1s a small silver hemis-
phere fastened on the end of an arm. - The
other end of +this arm is clamped to an insul-
ated section of the disc shaft. The electrle-
al éonnection is made from the moving contact
One end af
arn, and the
other to a slotted spring adjuster disc whieh
in turn fastens to the element frame.

The statlonary contact assembly conslsts of
a silver contact attached to
a leaf spring.
a Mlcarts block
frame. A
ment of
requlred,

Thls spripng is fastened to
mounted on the element
small set screw‘permits the adjust-

contact Tollow.
another leaf

spring is mounted on

the free end of

When double trip is.

Fig., 2—Iniernal Schematic of the Double Trip Circuit Clos-
ing Relay in the Type FT Case. The Single Trip
BRelay has Terminal 3 and Assoc:c:ted Circuits
Omitted.

the Micarta bleoeck. Then the

tact set screws permit adjustment so that both

staticnary con-

circuits willl be made simultaneously.
Time Dial

The %time dlal 1ls a meoulded adjustable con-
taet stop with 11 equazl scale divisions marked
through a 27C depgree are. The time dial is
held in position at the top of the disc shaft
by means of a star cupped gpring washer and a
shoulder nut.

An adJustable index polnter is iocated on
the movement frame top bearing mount.

Contactor Switeh (Cireuilt Closing)

switch in the relay is a
switeh. A cylindrical
sllver dlise mounted on 1%s
Yower end moves in the core of the polenold.

The d-¢ contactor
small solenold type
plunger with a

As the plunger travels upward, the disc
bridges three sllver staticnary contacts. The
coll 18 in series with the main contacts of
the relay and with the trip coll of the break-
er. When the relsy contacts close, the coil
hecomes energized and closes the
This shunts the main relay contacts,
thereby relieving them of the duty of ecarrying
These

swltch con-
tacts.
tripping current.

contaets remain
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Fig. 3—Internal Schematic of the Single Trip Circuit Clos-
ing Belay with Insientuneous Trip Aftachment in
the Type FT Cuse. ' ‘

closed until the trip eircult is opened by the
auxiliary switch on the breaker.

De-ion Contactor Switeh (Circuit Opening)

This &wlitch 4is a small a-¢ solenoid switeh
whose coll is energized from a small trans-
former connected 1n the main current cireult.
gimilar to the d-c¢ type

except that the plunger

Ite construction is
switch operates a
spring leaf ‘arm with a silver contact surface
on one end and rigldly fixed ¢©o the frame at
the other end.

element contacts are in the
coil
solenold plunger moves wpward to
open the de-ion contacts which normally short
eivcuit the trip eoil. These
shle +to Sransfer the heavy eurrent due to &
ghort circult and permit this current to ener-
gize the breaker trip coil.

The overcurrept
contactor switch cireuit and when they

elose, the

contacts are

Operation Indicator

The operatlon indicator 1s a amall solenold
coil cormected in the trip cirecult. When the
coll ie energized'a spring-restrained armature
releases the white target which falls by grav-
ity to indicate completion of the trip cir-
cuit. The indicator may be reset from outside
of the case.

Fig. 4—Internal Schematic of the Circnit Opening Relay
in the Type FT Case. .

Inatantaneous Trip (When Supplied)

The instantaneocus trip attachmenf 1s a small
solenoid type element. A cylindrical plunger
rides up and down on a vertical guide rod in
the center of the sclenoid coll. The, gui&e
red is fastened to the statiocnary core, which
1n turn screws inbo the element frame. A sil-
ver disc 1s fasbened to the moving plunger
through a helical When the coill is
energized, the plunger moves upward carrylng
the silver dise which bridges three conlcal-
shaped stationary contaets. In this position,
the helleal spring I1s compressed and the
rlunger 18 free to move while the contact re-
mains stationary. Thus, a-c vibrations of the

prevented from ecausing contact
A Micarta dlsc screws on the bottom
of the gulde rod and is locked in posltion by
& small mut. Its the

gpring.

plunger are
beuncing.

position
plck-up current of the element.

determines
CHARACTERISTICS

The type CO sdjusbable inverse time circult
closing relay 1s avallable in the following
current ranges:

0.5 0.6 08 1.0 1.5 2.0 2.5
2 2.5 3 3.5 4 5 6
4 5 6 7 8 10 ig
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Fig. 5—Iniemal Schematic of the Double Trip Circuit Clos-

ing Relay in the Standard Case. The Single Trip

Belay has Terminal 8 and Associaied Circuits
Omitted, ‘

The type 00 adjustable inverse time cilrcult-

opening relay - 1s recommended only “in the U %o
12 ampere range. A lower range is not deslr-
able because the burden
coil 18 +too heavy on the current transformer.
Cne trip cell 1s required for each relay.

of a low-range trip

The tap value 1f the minimum current requir-
ed te just close the relay contacts. The mov-
will leave the time dial astop,
regardless of the time dilal setting,
to touch the statlionary contacts at tap value

ing contacts
and move

current.

These relays may have elther single or dou-
ble circult tripping
elther one or may have cir-
cult-opening contacts for tripping the break-

closing contacts for

or two breakers,

ers by current from the current transformers.

The
style

time vs current characteristles for the
callbratlon of inverse or very inverse
are shown In Fig. 10 and Fig. 11 respectively,
The term "style calibration" 1s used as there
1s no difference between the inverse and very
except in their calibration.
Relays carrylng a style number which indicates

the 1lnverse calibration may he changed to the

inverse relays

very Iinverse calibratlon or viee versa through
two silmple adJustments. This i1s ocutlined in
detall under Adjustments.

In addition to the one relay coverlng the
Inverse
may be re-calibrated for a
other than elither of thesge.

or the very inverse curves, the relay
characteristic
An example of the

Fig. 6—Internal Schematic of the Single Trip Circult Clos-
ing Relay with Instuntaneous Trip Attachmeni in
the Standard Case.

adjustments to provide
shapes

. different
1s shown by Pig. 8 wherein all
are passed through 27 seconds at 2
times minimum trip current.
passed through a

spread of
curve
curves
The curves may he
common point other than 27
geconds by adjustment of the damping magnet
keeper screw. The range of adjustabllity in-
dicated at 20 times minimum trip current is
obtained by means of the magnetic plugs. The
upper limit curve 1s obtained with the right
hand plug "all in" and the left hand plug "atl
out" (approximately 20 turns of the screw) .
The lower limlt is obtained with the left hand
plug "all In" and the wright hand plug "all-
out”. Varicus sdjustments of the plugs parti-
ally withdrawn from the magnetic cireuit may
be used as desired to obtain a curve within
the band shown, Including the standard or
"pattern" curve to which the zelay is calibra-
ted at the factory. Thus, one or the other
of fhe plugs wlll be partlally withdrawn in
the faectory calibration to one or the other of
the -inverse or very inverse ptandard curves.
Similgrly, the factory set peosition of the
damping magnet keeper screw will depend upon
the "etyle calibration,

The burdens and thermal ratings are listed
under Energy Requlrements. The instantaneous
trip attachment has a 1 to 4 ratio. Typleal
ranges are 10-4C or 20-80, but other ranges
are glso avallable. :

The De-icn
opening relays

contaetor switch on the circuilt
has a minimum pick-up of 4 am-
peres a-c.
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Trip Clrcult

The maln nconbacte will safely close 30 am-~
peres at 250 V. d-e¢, and the switeh contacts
will safely carry this current long enough te
trip a breaker.

The relsy without the Instantaneous trip
attachment 1s shipped with the operation in-
dlcetor and the ccntaetor switch connected in
pavallel. Tnis circult is sultable for all
trip currents above 2.25 amperes d.c. If the
trip current is less than 2.25 amperes, there
i1 no need for the contactor swltch and it
should be disconnected. To discommect  the
coil remove the short lead to the coil on the
Pront statlonary contact of the contacter
switch. This lead should be fastened ( dead-
ended) under the small filister head screw
loecated in the Micarta base of the contactor
switch.

The relay with the instantaneous trip at-
techment has a twe ampere contactor awltch in
serles with a one or Q.2 ampere operatlon in-
dicator in each trip path.

Relay with Quick Opening Contacts

When the relsys are used with clrecult breask-
ers that are instantenecusly weclosed, 1t 1s
necesgary to arrvange the relay eontacts to be
quieck opening. This 1 done by screwing in
the emall set serew on the statlonary contact
aggembly until the contact rivet rests solldly
on the contact back stop. When this ls done,
the position of the index pointer should be
shifted so that the moving and stationary con=

taets barely touch .when the time gial 1s set
on Eero.

CONTACT CIRCUIT CONSTANTS
Universal Trip Clrcuit o

Resistance of 0.2 ampere Target.-.....E.B ohms
Resistance of 2.0 ampere Con-

tactor Switceh ...cvveaens eanearanaan .0.250hm$
Resistance of Target and Switch
in Parallel ...reesenmansnnnasesrasses 0.23o0hms

Trip Cilrecuit with Instantaneous Trip

Reslstance of 1.0 ampere Target...... 0.ibohms
Resistance of 0.2 ampere Target...... 2.8 ohms
Resistancé of 2.0 ampere Con-

“tactor Switeh ... .00ee-as teeeserasss 0.25chms

RELAYS IN TYPE FT CASE

The type FT cases are dust-procf enclosures
combining relay elements and knife-blade test
switches 1in the same case. This combination
provides 'a compact flexlble amssembly easy to
maintaln, inspect, test and adJust. There are
three main unite of  the type FT case: the
cape, cover, and chassls. The case is an all
welded steel housing contalning the hinge half
of the knife-blade test switches and the ter-
minals for external connections. The cover 1s
o drawn steel frame wlth a clear window which
fits over the front of the case wilth the
switenes closed. The chassis 1s a frame that
supperts the relay elements and the contaet
jaw half of the test swltches. This glides in
and out of the case. The electrical connec-
tions between the base and .chaséis are
pleted through the closed-knife blades.

com~-

Removing Chassis

To remove the chassis, first remove the cov-
er by unscrewing the captlve nuts at the cor-

ners. This exposes the relay element and all

the test switches for inspectlon znd teating.
The next step iz toc open the test swltches.
Llways open the elongated red handle switches
firsy bpefore opening any of the black " handle
or the cam actlon latches. This opens the
trip circuit to prevent aceidental trip out.
Then open ail the remaining swltches. The
order of opening the remalning switches is noct
important. In cpening the test switches they
should be moved all the way back against- the
gtops. With all the switeches fully cpéned,
grasp the two cam action latch arms and pull
outward.. This releases the chassis from the
cape. Using the lgtch arms as handles, pull
the chassis out of the case. The chaseis can
be set on a test bench in a normal upright po-
gition for test as well as on 1fs hack or
gldes for easy inspectlion and maintenance.

dupilcate
chassis may be inserted in the‘caae or the
blade porbtion of the switches can be closed
and the cover put in place without the chas-
sis. The chassis operated shorting switech
located behind the current test switch pre-
vents open clrculting the current transformers

After removing the chassls a
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when the current type +test switches are
closed.

When the chassils 1s to be put back in the
case, the ahove procedure is +to be Ffollowed

in the reversed crder. The elongated red han-
dle switch should not be closed until after
the chassils has been latched in place and all
of the black handle swltches closed.

Electrical Circults

Each termlnal in the bYase connects thru a
test swiltch to the relay elements in the chas-
gls as shown on the iInternal schematic dig-
The relay termlnal i1s identified by
numbers marked on both the inside and oubside
ef the base. The test swltch positions are
identifled by letters marked on the top and
bottom surface of the moulded blocks. These
letters can be zeen when the chassis 1s remov-
ed from the case.

grams .

The petential and control cirecuits thru the
relay are disconnected from the external cir-
cult by openlng the assoclated test switches.
Opening the current test switeh short-circuits
the currenf transformer secondary and dis-
connécta one slde of the relay coil but leaves
the other aide of the coll connected to the
extgrnal clreuits thru the current test jack-
jaws. This circult can be isolated by insert-
ing the current test plug (without external
comnections), by inserting the ten eciroult
test plug, or by inserting a plece of insulat-
ing materlal approximately 1/32" thick into
the current test jack Jaws. Both switches of
the current test switech pair must be open when
'current test plug or Insulating
material 1n this manner to short-eircult the
current transformer secondary.

using the

A cover operated swltch can be supplied with
1ts contactsa
clreulit. This switch
when the cover is removed.

opens the trip cireuit
Thls switch can be
existing type FT

added to the cases at  any
time.
TESTING
The relays can be tested in service, in the

case but with the external elrcults igolated,

6

or out of the case as follows:

Testing In Service

The ammeter test plug can be inserted in the
current test Jaws ealter opening the knife-
blade awitch to cheek the current thru the’
relay. This plug consists of twe conducting
s8trips separated by an insulating gtrip. The
ammeter iz connected to these strips by term-
inal screws and the leads are carried out thru
holes in the back of the insulated handle.

Voltages between the potentilal eircuits can
be mezsured convenlently by eclamping #2 clip
leads on the projecting clip lead lug on the

contact jJaw.

Testing In Case

With all blades in the full open position,
the circult test plug can be 1nserted in
the contact Jaws. Thils connects the
elements to & set of binding posts and com-
pletely 1solates the relay ecircuits from the
external connections by means of an insulating
barrier on the plug.

ten

relay

The external test cir-
cults are these binding posts.
The prlug 1is inserted in the bottom %est Jaws
with the binding postse up and in the top test
gwiteh jJaws with the binding posts down.

connected to

The extermal test cireults may be msde %o
the elements by #2 test clip leads in-
stead of the +test plug.

external test

relay
When connecting an
cireult to the current elements
using eclip leads, care should be tzken to see
that the current teat Jack jaws are open  so
that the relay 1s completely isolated from the -
external circults. Suggested means
ating this circult are
"Eleetrieal Circuits".

for isol-
outlined above under

Testing Out of Case

wired in seriea with the trip -

With the chassis removed from the base, re-
lay elements may be tested by using the ten
circult test plug or by #2 test clip leads as
described above. The factory calibration is
made with the chassis in the case and removing
the chassls from the case will change the cal-
ibration values by a small percentage. It is
recommended that the relay be checked in posi-
tion as a final check on the calibration.
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‘'Fig. 7—Internal Scheﬁaﬁc of the Circuit Opening Relay
in the Siandard Case.

INSTALLATION

The relays should be mounted on gwitchbeoard
panels or thelr eguivalent in a loeztion free
from dirt, molsture, excesslve vibration and
heat. Mount the relay vertically by means of
the two mounting studs for the standasrd cases
and the type FT projection or by means
of +the four mounting holes on the flange for
the semi-flush type PI Either of the
studs or the mounting screws may be utllized
for grounding the The electrlcal con-
nections may be made direct to the terminals
by meens of =screws for steel panel mounting or
to terminal studs furmished with the relay
for ebony-asbestos or
The terminal studs may be easlly removed or
inserted by locking two nuts on the studs and

then turning the proper nut wilth a wrench.

SETTINGS

" There are two settlngs - nameiy the current
value at which the relay closes its contacts
and the time required to close them. When the
relay is to be used to protect egquipment
agaiﬁst overload, +the sottings must be deter-
mined by $the nature of the loagd, the magnitude

of the peaks and the frequency of thelr occur-
ence.

case
coge.,

relay.

glate panel mounting.

For sectionalizing transmlssion systems the
current and time setting must be determined by

caleulation, due consideration being given to

the time required for cilrcult breakers to open
so that proper selective actlon can bé obtain-
ed throughout the system.

Current Betting

The connector serew on the terminal plate
shbove the time dial makes connectlons to varl-
oue turns on the cperabing coll. By plaeing
this - serew in the various holes, the relay
willl just close contacts at <the corresponding
current 4.0 - 5.0 - 6,0 -7.0-8 -10 - 12

amperes, or as merked on the terminal plate.
CAUTION

that the commector screw is furned
up tight sc as to neke a good contact, for the
operating current passes through it. Since
the overload element 1B connected directly in
the current transformer clrecults, the latter
should Pe short-eircuited before changing the
connector screw.

Be sBure

This ean be done convenient-
1y by inserting the extra
the mnew Tap

comnector screw in
and removing the old screw from

its original setting.

Time Dizl Setfing

The time dial 1imits the motion of the disc
and thus varies the +time of operation. The
latter decreases with lower time dial settings
as shown in the typical time curves.

ADJUSTMENTS AND MAINTENANCE

A11 relays

should be inspected periodically
and the time of operation should be checked
at least once every six months or at such

other time intervals a& may be dictated by ex-
perience to be suitable to
plication; Phantom  loads

in testing
the

the particular ap-
ghould not be used
induction-type relays because of

resulting distorted current wave form

which produces an error in timing.

A13 contaets should bhe cleaned pericdically.
A contzet burnisher S#182A836HOL is recommended
for this purpose. The use of abrasive material
for cleaning contacts ls not recommended, be-
cause of the danger of embedding small parti-
e¢leg in the face of the seoft silver and thus
impairing the contact.

The proper adjustments to insure cdrrect
opersticn of +this relay have been made at the

factory and should not require readjustment



ey

k:."&m.

L)

TYPE CO RELAY

NUMBER Il TIME DIAL SETTING

30 j\
20

10
0 9
5 8 N[
27 N A
£ 7
g 6 \N 7
N\ ¥ | — B
Ic'ln'l 5 ~ / /
2 4 S AL -
o N -..,( // ///-—C
e 5 NI PSS
N "N 7
g \\ ’{\/
N i
: ~
o 2 <~
N
0 NG

y

RANGE OF ADJUSTABILITY
WITH MAGNETIC PLUGS

IO A N O O % I

i

]

I 2

3

4 5 6 78910

{ FRONT VIEW )

15

MULTIPLES OF MINIMUM CLOSING CURRENT

A -LEFT HAND PLUG OUT-RIGHT HAND PLUG IN
' { FRONT VIEW )

B -INVERSE CALIBRATION

C -RIGHT HAND PLUG OUT-LEFT HAND PLUG IN

20

Curve 367687
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Fig. 10—Typical 50 & 60 Cycle Time Curves for the Inverse Calibration.




TYPE CO RELAY _ | L1 41-28078

TN YU BT ;
l‘ ll 11 1A TYPICAL TIME CURVES
LA | TYPE CO ADJUSTAELE INVERSE TIME
I AmL R A OVER CURRENT RELAY
A A \ VERY INVERSE CALIBRATION
{ 50 AND 60 CYCLES
g L \
6 ST
I EELTMATHD) I
A
1
| YA
AR
I WA\
i L
\\ \ ‘\ ) A -
5 T \ \ '
\ 1 IR ¥
| | ! | I
1 v L
i 1 {
1 W § \
\‘ 11 A \ ‘
4 " \ \ |
b AR X
g : { \ N
= A NINHiHT TIME DIAL SETTING
- \ \ . |
\ h J 1
3 ‘ Y1046
\ 3\ 3
\ \ és, \
N
Y \i k 7 5 N
\ \ \ W
\\ \ 6 ] N
\ 5 A N N a
4 kY M ™, h N
N N . 4
2 A X N N N I
I i 11y n ™ P
5 35 : T SRAREY S
I\, kY N s | =N ~
N 2 X N N N L] =L o
N\ A N N -~ e ] o N T o]
N [ i [ ™y L —
Yy N N kN I ) P e N s O
\ ! EN N 1™ ) - I~ i [ e =
X - N N I B el — ] T e
I AN lv \\ T~ ] s o | T— —
L h Y ) P i ™ -t | ]
2 . ™ Py I T e RN r— ]
‘\\ ‘\-.. B Ry --..__-- — | '_'ﬁ
0 SNRRNNN RN _ =
| 2 3 4 5 6 T B8 910 112 14 16 18 20

MULTIPLES OF .MINIMUM CLOSING CURRENT

Curve 367686

Fig. 11—Typical 50 &80 Cycle Time Curves for the Vefy Inverse Calibration.



?{,:.‘

TYPE CO RELAY

ACTUAL MINIMUM TRIP IN PERCENT OF TAP VALUE CURRENT

TYPE CO ADJUSTABLE INVERSE TIME

OVERCURRENT RELAY

PERCENT TAP VALUE CURRENT

VERSUS

118

“trftq AT 2 TIMES TAP VALUE CURRENT

114

112

110

108

106

104

|

102

100

4'

o8

28

P

oy

"

g2

20

2.

2.2 2,4 2,8 2,8 3.0 3.2 3.4 2.6 3.8 4.0
tr/tq = RESET TIME / OPERATING TIME

Curve 396052

12

% Fig. 12—Curve For Determining Actual Minimum Trip Current In Percent Of Tap Value Current.
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Fig. 13—Diagram Of Test Cennections For The Circuit
Closing Type CO Relay

after receipi by the customer. If the adjust-

ments have been changed, the relay taken apart
for repairs, or I1f 1t 1s deslred to change the
operating characteristic, such as from inverse
to very inverse, the instructions below should
be followed.

For relays that are used with cilrcult break-
ers that are not insbantanecusly reclosed, ad-
Just the statlonary contact by means of 1ts
zdjusting serew Bsuch that the eontact spring
i5 just free of the front spring stop. 37
means of the time dial; move the moving con-
tacts until they deflect the statlcnary con-
tacts approximately 1/64 inch. Bet the index
pointef such that it points to the "O" mark cn
the %ime dial. Adjust the statlionary contacf
by means of its adjﬁsting écrew until the mov-
ing and stabtionary contacts just toueh. This
adjustment 18 to set "O" on the time dlal and
provide follow for the contacts.

For relays that are used with circulf break-
ers that are ilhstentaneously reclesed, adjust
the stétionary contact for Quick opening.
This 1z done by screwlng in the contact ad-
justing screw until the statlonary contact
rests solildly against the contact back stop.
By means of the time dlal, move the noving
contacts wuntil they just touch the statleonary
contact. Set the index pointer such that 1t
points to the "0" mark on the time dial.

The adjustment of the spring tension and the

Fig. 14—Diagram Of Test Connections For The Circuit
Opening Type CO Relay

tap value adjuster are most conveniently made
with the demping magnet removed. The reason
for this 1a both adjustments require the bal-
ance of two torgues which can best be recog-
nized with no dampilng magnet to retard the
motion of the disc. l

With the btime dlal st1ll set on "O", wind up
the spirel spring by means of the spring ad-
juster until approximately 6-3/4 convolutlons
show. Thils is an initlal rough adjustment.
From this preliminary setting, and usling minl-
mum tap setting, adjust the spring tension so
that the slectrical torque balances the spring
torque at a fixed value of current at #10—1[2
and #1/2 time &ial settings. The best way to
do this 1s to Tirst measure the actual current
requilred to balance the spring torgue at the
#1/2 and #10-1/2 time dial settings. If Iless
current is required to ©balance the spring,
torque at the #l0-1/2 positlion than at the
#1/2 position, 1t is &n indication that the
spring needs te- be wound up more, and-  vice-

‘versa. All spring convolutions must be free.

This setting of the spring will not necessari-

1y be at tap value of current. By winding up

or unwinding +the spring as requlred, the cur-
rent required to move the disc at the extreme
14imits of its travel (and consequently through
the entlre renge of travel) may be made con-
stant within very close tolerances.

After having Balanced the spring torque and
+he electrlical torgue as above to match at a

13
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Fig. 15—Exiernal Connections of the Circuit Cloging Type
CO Relay for Overcurrent Protection on a Single
Phase System.
substantially constant value of current, then
adjust this constant current value up or down
as required to mateh the tap value current by
means of the tap value adjuster located on the
right hand leg, front view, of the elsctromag-
net. Moving the slider toward +the top de-
current and moving the

glider toward +the bottom Inereases minimum

- for the inverse

. trip ecurrent. The slider must be clamped
tight when checking thils adjJustment.
Time Curve Calibratlon
After checking the adjustments as outlined

above feplace the permanent magnet and adjust
1t te calibrate the relay at 2 times tap
value currént. This adjustment is made by
means of the damping magnet keeper screw.

Ldjust the Xkeeper screw posltlen such that
the relaylwill operate In the tlme as defined
by the curve of lg. 9 for inverse or very
depending upon the calibration de~
sired. For example, 1f the inverse calibra-
tion 1s desired, the damping magnet may be
adjusted for 27 seconds from the #l1  time
dial setting. If the very inverse calibra-
tion is desired,the adjJustment may be made for
18.3 wmeconds from the #11 time dial setting.
Time values somewhat greater than those ghown
calibration and somewhat less
that those shown for the very 1lnverse cgli-
bration may be obtained 1i1f particular
lems require_them.

inverge

probh-

The time of operation at 20 times tap value
current 18 adJusted by means of the two ad~

Justable magnetie plugs. Adjust the plug po-
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Fig. 16—External Connections of the Cireuit Closing Type
CC Relay for Overcurrent Protection on o Two-
Phase System.
gitlon such that the relay will operate 1n
the %time as defined by the current vs time
curves of figure 10 or 1l for inverse or very
inverse callbration depending upon the char-
acteristic desired for which the 2 times tap
value adjustment
ample,

of time was made. For ex-
if the inverse calibration is desired,
the relay may be calibrated for 2.18 seconds
from the #11 time diz]l position at 20 times
minimum trip current Dy screwing the right
hand plug all the way in and adjusting the
left hand plug for 2.18 seconds. If the very
inverse calibragtlon 1s desired, screw the
Yeft hand plug all the way In and édjust the
right hand plug for 1.28 seconds from the #11
time d&lal pesition at 20 times minimum trip
current.

Curve ghapes that are different from the in-
verse or very inverse may be obtained by ad-
Justable magnetic plugs. An example of this
adjustment has been referred to under "Char-‘
acteristics", and wherein one range of possi-
bilities is shown by Fig. 8.

Minimum Trip Current

The minimum +trip current for a calibrated
relay may be checked to an accuracy of fS% by
the use of the follewing formula:

I
T2
Vi + tr/be
where:
I = Actuzl minimum trip current.
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Fig. 17--External Connections of the Circuit Closing Type
CO Relay for Phase end Ground Overcurrent Pro-
teciion on a Three-Phase. System.

12 = gurrent at = multiple of 2 times the
minimum tap setiing.

tp = Operating %ime at the #11 time dial
setting with I» applied.

tpy = Respet time of the relay to the #11 time
dizl position.

To =2id in determining the minimum trip cur-
rent Pig. 12 has been provided in which a plot
has been made of the minimum trip current for
the minimam tap setting in “percent of tap
value current versus values of tr/tg.

Example: I, 8 ampere 8

1]

to = 27 seconds

tp = 8i seconds
tp/ty = 3
I = 100% T&P VALUE CUHRRENT, Fig.

12.

- TRIP CIRCUIT

For Relays wifh Universal Trip

This combination uses a 2.0 amp. contactor
switeh and a 0.2 amp. oper_ation indicafor con-
nected in parallel. Adjust the  contactor
switch and indicator as outlined helow:

Contactor Switch - Turn +the relay up side
down. S8crew up the core screw until the con-
tact ring starts rotating. Now back off the
ecore until the contact ring stops rotating.

Fig. 18—External Connections of the ‘Circuit Closing Type
€O Relay for Phase Overcurreni Proteciion on ecm
Ungrounded Three-Phase System.

Back off the core screw one more turn and lock
in place. Adjust the two nuts at the bottom
of the switeh 3o that there is 3/32 inch
elearance hetween the moving contact ring and
the stationary contacts in the open positlon.
The guide rod may be used a8 a scale as 1t has
52 thresds per inech, therefcre, 5 turns of the
mats will equal approximstely 3/32 inch.

Combhination Test - Close the main relay coh—
tacts and pass 2.25 amps d.c. through theltrip

‘eireuit. The contactor switch must pick-up.

Adjust the operation indicator by moving the
Tlag holder such that the indlcator operates
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Fig. 19—Externcl Connections of the Circuit Opening Type
CO Relay for Phase Overcurrent Protection and of
the Cirenit Closing Type CO Relay for Ground Pro-
feciion on a Three-Phase System. '
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" the contactor

TYPE CO RELAY

with the applicatlon of the 2.25 amps.
30 amps d.c, through the trip
indicator and contactor switch must not stick
in the cperated position when the current is
interrupted.

Pass
circuit. The

For Relays with Series Trip

This combination wuses a 2.0 amp. contactor
switch and either g 1.0 amp or a 0.2 amp oper-
ation indlcator Adjust
switeh and operatiocn indlcator
as outlined below:

connected in series.

Contactor Switech Adjust the same as above for
Contactor Switch.

Cperation Indicator Close the main relay con-
tacts and pass 95% of rated indicator current
d.c. through the trip ecirecuit. Adjust the
operation indicator by moving the flag holder
such that the indicator cperates with the ap-
plication of the 95% current.

Combination Test Pass 30 tlmes indiecator rat-
ing through the trip circult.
switech and indlcator must operate with the
application of the current and the contactor
switch and indicator must not stick in the
operated posltion when the current i1s inter-
rupted. '

The econtactor

De-ion Contactor Switch

{Cireult - Cpening Relays) -

Adjust' the core stop on the top as high as
possgible without allowing the insulating bush-

ing at the bottom of the plunger to touch the
Micarta angle. The contact will be separated
from the Mlcarta angle by 1/32" to 1/16". Ad-
just the contact gap spacing to slightly less
than 1/16 of an inch. Bend down the contact
springs so that a firm contact is made but not
50 strong that the minimum pick-up value can-
not be obtained. The spring tension should be
about 15 grams.

16

Hold the relay contacts cleosed and with an
auxlliary relay coil connected across termin-
ale to simulate the cireuit breaker trip coil,
note that the contactor switch picks up on
less than 4 amperes.

Operation Indicgtor {Circuit Opening Relays)

Adjust the indicator
geribed for the
to operate at 2 amperes a.c.

similar <tc that de-
circult cloeing relay except

Instantaneous Trip Attachment

The position of the Mlecarta d4isc at the
hottom of the element with reference to the
calibrated gulde
current required to cperate the element.

indicates the minimum over-
' This
dise should be lowered or ralsed to the proper
position by loosening the locknut which locks
the Micarta disec and fotating the
dise. The nominal ratio of adjustments is 1
to 4, for example 10 to 4C amperes, arnd 1t has

Micarta

an accuracy within the limits of approximately
10%.

The drop-cut value 1is
lowering the core sacrew &b the top of the
switch, after the final adjustment is
made, the core screw should be securely locked
in plzce with the lock nmut. It should be ad-
justed for about 2/3 of the minimum pilckup.

RENEWAL PARTS

Repair work can he done most satisfactorily
at the Tfactory. However,
parts &an be furnished to the custcmers who
are equipped for doing repzir work. When
ordering parts, always glve the complete name-
plate data. ’ :

ENERGY REQUIREMENTS

varied by ralsing or

and

interchangeable

The 60 eycle burdens and thermal capacities
of the wvarlous circuits of the relay are as
follows:




TYPE CO RELAY I L. 41-280.7B
Volt Amperes s
a Continuous One Second Fouer At AL "3 Times AL 10 Times At 20 Times

[ Ampere Rating Rating* Factor Tap Value Tap Velue Tap Value Tap Value

fange Tap (amperes) {amperer) Angief Current Currant Current Current
(0.5 2 56 72 2,38 21 132 350
0.6 -] 56 71 R2.38 21 134 365
0.8 2.5 56 6g 2,40 21.1 142 400
9_5/2_5< 1.0 2.8 56 &7 2,42 21.2 150 4ho
1.5 3.4 56 62 2.51 22 170 530
2.0 4.0 56 5T 2.65 23.5 200 BT75
\ 2.5 4.4 56 53 2.7h 2h .8 228 800
e B 230 70 2.38 21 136 360
2.5 8.8 230 66 2.40 21.1 142 385
3 9.7 230 64 2,42 1.5 i4g 430
2/6 < 3.5 104 230 62 2.48 22 157 470
i 11.2 230 €0 £.53 22.7 164 H00
5 12.5 230 58 2.64 24 180 580
Ls 13,7 230 56 2.75 £25.2 198 660
fl& 16 460 68 £.38 21.3 146 420
5 18.8 460 63 2.456 21.8 158 4Bo
6 19.3 460 6o 2,54 22.6 172 550
LYak:] 7 20.8 460 57 2.62 23.6 190 620
8 22.5 LGo 54 2.73 24,8 207 700
10 25 460 L8 3.00 27.8 248 B850
1g 28 460 45 3.456° 31.4 202 1020

#Thermal capacities for short times other than one gpecond may he caleulpted on the basls of time being
inversely proportional to the square of the current.
P Degrees current lags voltage at tap value current.
A vVoltages talten with Rectox Type Voltmeter.
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Fig. 20—Outline A&nd Drilling Plan For The Type CO Belay In The S10 Projection Or Semi-Flush Type FT Flexitest
Case. See The Internal Schematics For The Terminals Supplied. For Reference Only.
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