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INSTALLATTON e "OFERATION o MAINTENANCE

INSTRUCTIONS

* TYPE CO: ADJUSTABLE INVERSE
- TIME oymcum{sm RELAY

v

5 CAUTION OVERCURRENT ELEMENT -
" Before putting protectlve relays into ser- Electromagnet

vice, 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

The elegctromagnet 1s shown in the schematlc
diagram of Fig. 1. The main tapped coill pro-
duces a flux which splits. and returns through
the outer legs. A shading coil causes the
flux through the left hand leg to lag the main
pole flux. The out of phase fluxes thus pro-
duced cause a contact closing torque. The tap

. ’ value adjuster 1s a sihgle turn shading coil
APPLICATION mounted on the right hand leg. It 1s short

circulted through an adjustable length of wire

These induction-overcurrent relays are used 2and tends to partially neutralize the effect

» to dlsconnect clrculbs or apparatus when the  ©f the shading coll. The function of the tap

Jourrent in them exceeds a given value. Where Value adjuster is fully described under Ad-

a statlon battery (48 volts or over) is avall-  Justments. Adjustable magnetic plugs in the

ah;lé,- the elreult elosing type relays are nor- magnetle cireult are held in position by means

mally used to trip the circuit breaker. wWhere Of elastic clinch nuts located on the rear of

. no suitable station battery is available, the the electromagnet. ’

cireui® openlng type relay in conjunction with Dise, Shaft and Bearings

a-c¢ gerles trip colls can be used to trip the

breaker. ’ Ther . spiral shaped dise 1s fastened to a
. . i vertlecal shaft supported on the lower end by a
) CONSTRUCTION AND OPERATION Pin and end stone type bearing and on the up-
. ’ per end by a pin and olive bearing. The upper
éincuit-closingr Relay . ) and lower dise shaft bearings are removable,
. - - and the corresponding upper and lowerbearing
The cireuit-closing . type CO relays consist DIlng are removable and adjustable. Ther bottom
ot‘-fap' overcurrent. element, an operation indli- Pearing pin is securely locked in posiGiom by

. se‘e that they are c¢lean and can close proper-
ly. Operate the relay to check the settings
and electrlcal connections.

L. cator, a contactor switch, and an instantane- Means of a set screw and nylon plug, and the
= ous; trip attachment when required. .~ top bearing pin by ‘@ shoulder nut that holds
# m_ﬁj’ . _— .%;;ﬁ the time dial; in position.. R
é-,!_t;u- - Circuit -Opening Relay' :3‘5 % .

- , - . E v *  Damping Magnet N . her

& &, elreuit-opening: type CO Relay consists L AL
i overcurrem: element,, & de-iom.contaptor* The.- damping" magnet.*v ds; L an Alnico 5« Remrf;xeni:

FHEA

a smaI]_ ,j:ra_nsfomer' to energize. the; magne‘b‘ wﬂth an. ad,justahle- keeper The «Icqgﬁ}é'r

contagtor awitch,, ‘\opf.e:md:ion;i indic& a "is‘ Iocked.ﬂ 1n,, position by <+ means, oif‘ a sat:nq‘ ew
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Fig: 1—Schemdlic Diagram of the Overcurrent Element
' Electromagnet.

Tap Block Assembly

The +tap block assembly conslsts of elght
spring loaded tap terminals housed in a mould-
ed tap block, a tap plate secured to the front
of the moulded block, and a tap screw. The
tap screw engages the &%ap terminal and pulls
the terminal forward to cause a direct metal

- .%o metal contact: with the tap plate. When the
tap screw is removed, the terminsl 1s pushed
back by & spring so that it will no longer be
in contact with the tap plate. The tap screw
is equipperl with an Insulating nylon sleeve.

» Contacts:

* . - Ther moving conbact is a small silver hemis—
phere: fastened on the end of en arm. The
other endr of this arm ix clamped to an insul-
ated section of the dlsc shaft. The electric—
al comneetion 1s made from the moving contact
through. the: arm and splral spring. One end of
the spring: 1s fastened to the' arm, and the
Q'Eﬁ'er* to:az sTobbed apring adjuster disc which
Inia_tum ﬂ'asten& to. the element. frame.

 The stationary contaet assembly conslsts of
a, sllver conbact attached to the free end of

-

. a :I_eaf spning', This spring 1is fast_eneci to
Lty e Mfca:nta;. black: mounted on' +the element
B, &?z‘:??ﬁ':a?ne'“ .7 smaTl set serew: permits: the adjust—
*;v‘ };ﬁﬁrﬁg’nﬁ oﬂ “contact £ollow.. *Wherr double trip 1s
) W"“:

*,;.;:P{a* a‘}&"!\r‘ .d‘ ju.qi‘ '}f-"i,/"? “'i -
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Fig. 2—Internal Schematic of the Double Trip Circuit Clos-
ing Relay in the Type FT Case. The Single Trip
Helay hoas Terminal 3 ond Associcted Circuits
Omiited,

the Micarta bloek. Then the stationary con-
tact set screws permit adjustment so that both
clreults willl be made simultaneousiy.

Time Dlal

The +time dial is a moulded adjustable con-
tact stop wlth 11 equal seale divisions marked
through a 270 degree arc. The time dizl iIs
held in positlon at the top of the disc shaft
by means of a star cupped gpring washer and a
shoulder nut.

An  adjustable index poinber is loeated on
the movement frame top bearing mount.

Contactor Switch (Circult Closing)

] eqﬁuizad,ﬁmanofshe Leaf; . Epring A mountecL ot ¢ mgrigg-iﬁgy current..
_ S

The d-¢ contactor swilitch In the relay 1s a
small solenoid type switch., A cylindrical
Plunger with a silver dlse mounted on its
lower end moves in the core of the solenoid.

As the plunger travels upward, the: disc
bridges three silverr stationary contacts. The
coil 1s 1In serles wlth the main contacts of
the relay and with the trip coll of the break-
er, When the relay contacts close, the coil
heco:ﬁes, energized. and c¢loses the switch con-
tacts.. Thls shunts the main. relay contacts,
thereby relleving them of the dufy of” camyi’ng
These - conta,cts,- «remai'n
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Fig. 3—Internal Schematic of the Single- Trip Civeuit- Clos~  Fig. 4—Internal Schematic of the Circuit Opening Relay
ing Relay with Instantemeous Trip Attachment in in the Type FT Cause.
the Type FT Case. .
closed unétll the trip ecircult is opened by the Instantaneous Trip (When Supplied)
auxiliary swltch on the breaker. X
The Instantaneous trip attachment 1s a small
De-lon Contactor Switech {Clreult Opening) golenoid type element. A eylindrleal plunger
rides wup and down 'on g vertilcal gulde rod in
This swlteh 1s a small a-c solenold swlich  the center of the solenold coil. The gulde
whose. coll 1s energized from a small trang— rod is fastened to the stationary core, which
former connected in the main current cilrcult. in turn screws into the element frame. A sil-
Its construction 13 similar to the d-c. type ver dise 1s fastened to the moving plunger;
switch exéept that ¢the plunger operates a through a hellcal spring. When the cofl is
) spring leaf arm with a sllver contact surface  energlzed, the plunger moves upward carrying
on one end and rigidly fixed %o the frame at the gllver disc which bridges three conleal-—
the other end. shaped statlonary contacts. In thils positions.
. the helleal spring 1s compressed and the
The overcurrent element conbacts are in the plunger 1s free to move while the contact re-
conbactor switeh coll ecdircuit and when they mains statlicnary. Thus, a-c vibrations of’ the
close, ¢the solenold plunger moves upward to  plunger are prevented from causing conbact
open the de-ion contacts whilech normally short bouneing. A Mlcarta. disc screws on;the botfom
~elrcuit the +trip coll. These contacts are of the gulde rod and is locked in position by
able to <transfer the heq\ry current due to & a small mub. Its position -determines . the
.short circult and permit this current to emer- pick-up current-of the element.
glze the breaker trip coll.. "o LT . - ..
’ LA . - CHARACTERISTICS . - ...
Operation Indicabtor . .. - o e . LA
." . L - - “ t:ﬁz e 4 R T . Taw - - & - &"_v:’-;;;::‘

The operation indleabor i1s a small ‘sblenbld

. -coll conneefed in the trip cireult. When the
/ &oTl 1is. energized a spring-restrained armatore

- * Peleases: the: whibe: target: which- £alls byﬁ@v;
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The type CO0 -adjustable: inverse time clreult’
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Fig. 5—Internal Schematic of. the:Double Trip Circuit Clos-

ing Rolay in the Stomdard Case. The Single Trip

Relay has Terminal 3 and Associated. Circuits
Omitted.

The type CO adjustable inverse time elreult-

opening relay 1s recommended only in the ¥ to
12 ampere range. A& lower range 1ls not desir-
able because the bdburden of a low-range trip
coll 1s +too heavy on the current transformer.
One trilp coil is required for each relay.

The tap value -l# the minimum current requir-
ed to just close the relay contacts. The mov-
ing contacts -will leave the time dial stop,
regardless of® the time dlal setting, and move
to touch the staticnary contacts at tap value
current. R

These relays may have. elther single or dou-
ble clreult - closing contacts tripping
elther one or two breakers, or may have cir-
contacts: for tripping the break-
ers by current from the current. transformers.

for

cult-opening

The +time vs current characterlstics: for the
style calibration of'-inverse: or very Inverse
are shown in Filg. 10 and FELg. 11 respectively.
The term "style calibration” 1is used.as; there
i1s no difference between the Inverse and very
inverse - relays except: in thedir callbration.
Relays, carrylng a style number- which indi:cates
the inverse. calibration may be, changed. to the
very inverse czlibration or vice versa: through
two. simpler adjustments. This 1ls. outlined in

detall under' Ad.justmente. . oy

=g

In ad‘ditiorr t‘o the: one relay c:avering- the
:anersef or* “thes ve:cy' mvense curves, ‘thef nelay'
charaatex;ﬂatia

a4
* 3

may @«e’ -'e-calibra.ted.. ‘*ﬂcr a:
othe 'than: eii'g_hezr, cf‘ these:.; ;

Fig. 6—Internal Schematic of the Single Trip Circuit Clos-
ing Relay with Instantaneocus Trip Attachment In
the- Stendard Cese.

spread. of adJustments to provide
curve shapes

different
1s shown by Flg. 8 wherein all
curves
times minimum trip current. The curves may be
passed through a common point other than 27
secdnds by adjustment of the
keeper screw. The range of adjustability in-
dicated at 20 times minimum trip current 1s
obtained by means of the magnetle plugs. The
upper limit curve is obtained with the right
hand plug "all in" and the left hand plug "all
out" (approximately 20 turns of the screw).
The lower limit is obtalned wilth the left hand
plug "all in" and the right hand plug "all-
out". Various adjustments of the plugs parti-
ally withdrawn from the magnetic elrcult may
be used as desired to obtaln a curve within
the band shown, including the standard or
"hattern" curve to which the relay is callbra-
ted at. the factory. Thus, one or the other
of the plugs will be.partially‘witﬁdrawn in
the factory callbration to. one or the other of
the iInverse or very inverse standard curves.
Similarly, the ~factory set position of the
damping magnet keeper screw will depend upon
the "styIe calibration”.

damping magnet

.

The burdens end thermal ratings are; 1isted
untiez: Energy Requirements. The instantaneous
trip attachment has a 1 %o L ratio. " Pypical
ranges ave 10-40 or 20-80, but. other ranges
are: aIg_d‘»a.vailabla.. .. ) )
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“Tplp Cireult

- Thé maln - contacts will safely close 30 am~
peﬁés at 250°V. d-¢, and the switech contacts
wiIXl safely carry.thls current long enough %o
tripf & breaker. ‘=-%

The relay wlthout the Instantaneous trip
abttachment is shipped with the operatlon in-
dfeator and the conbactor switch connected in
parallel. . This ecircult 1s sultable for all
trip currents above 2.25 amperes d.c. If the
‘trip current is 1less than 2.25 amperes, there
is. no need. for the contactor switeh and it
should be disconnected. To discomect the
goll remove the short lead to the ¢oil on the
front stationary contact of the contactor
switch. Thls lead should be fastened (dead-
ended) under the small filister head screw
located 1In the Micarta base of the contactor
switch.

The relay wlth the instantaneous trip at-
tachment has a two ampere contactor switch in

serles with a one or 0.2 ampere operation in-
dicator in each trip path.

Relay with Quick Openling Contacts

When the relays are used with cilrcult brealk-
ers that are instantaneously reclosed, 1t is
necessary.to arrange the relay contacts o he
gulek opening. This 1s done by serewing in
the small set gerew on the statlonary contact
asgembly untll the contact rivet rests golidly
contact back stop. When thls 1s done,
the: positlon of the 1index pointer should be
shifted so that the moving and statlonary con-
tacts barely touch when the time dial is set
on zero.’

CONTACT CIRCUIT CONSTANTS
Universal Telp Clrecuit

Resistance of 0.2 ampere Target..:....2.8 ohms

. Reslstance of 2.0 ampere Con-

tackor Switceh wmrrain o b aremeieee se O« 2500MES

Bre o1 el u dum

-. Reslatance: of Target. and. Switeh

In Paraliel c.veevcssseiemseasanenmeas G.230NM3

Trip Circult with Instantaneous:Trip

s = dr E

ﬁResistanee of lJJampere.Targat.vq"quuLl6bhmm
Hﬁgsistance of 0.2 ampere Targptm.“u.” 2.8 ohms
e rﬁesisrance~o£ 2.0_ampere: Con—
I3 -

T

~

.located behind the current
rpman .250hm& “‘Nentm open&eircuiting the currentxtnansﬂonmara

RELAYS IN TYPE FT CASE

.’:‘.".

The type FT cases are dust-proof enclosures
combining relay elements and knife-blade test
switches 1in the same case. Thls combinatilon
provides
mailntaln, Inspect, test and adjust. There are
three main units of the type FT case: the

case, cover, and chassis. The case is an all

 welded steel housing containing the hinge half

of the knife-blade test switches and the ter-
minals for external connections. The cover is
a drawn steel frame wlth a clear window which
fits over ¢the front of the case wlth the
swltehes closed. The chassis is a frame that
supports the relay elements and the
Jaw half of the test awitches.
and out of the case. The electrical
tions between the base and chassis are

pleted through the closed-knife blades.

contact
This slides in
connec~

com-

Removing Chaasis

To remove the chassis, first remove the cov-
er by unscrewing the captive nuts at the cor-
ners. This exposes the relay element and all
the test awltches for inspection and testing.
The next step 1z to open the test switches.
Always open the elongated red handle swltches
first before opening any of the black handle
or the cam actlon latches, This opens the
trip circult to prevent accldental trip out.
Then open =2l11 the remalning switches. The
order of opening the remaining switches is not

lmportant. In cpening the test switches they
should be moved all the way back against the
stops. Wlth all +the switches fully copened,

grasp the +two cam action latch arms and pull
oubtward. This releases the chassls from the
case. Using the labtch arms as handles, pull
the chassis ou¥ of the case. The chassls can
be set on a test bench 1n a normal upright po-
sition for +test ‘'ag well as on 1ta back or
sldes for easy Inspectlon and maintenance.
After removiﬁé the chassis g duplicate
chassgis may be 1Inserted in the case or the
blade portion of the switches can be closed
and. the cover puk  im place without the chas-
siz. The chassls operated shorting switch
tesh«switch pre-

r-.hz

e [ #
. * 1
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a compact flexlble assembly easy to
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whernr the. eurrent type test switches are
closed. ) - )
. e ~.'.“': LoeE - y
When.the chassls .is to be put back in the
‘casey; ‘the above procedure 1z to be followed

in the reversed. order.. The elongated red han-
dle swilteh should not be e¢losed until after
the chassis has. been latched. i place and all
of the: black handle switches clpmed.

Electrieal Cireults : -

Each +terminal i1in the Hase:ponpects thru a.
test awltch to the relay elements in the chas-
8ls as shown on %he i1internal sehematie dia-
grams. The relay terminal is.identified by
numbers marked ‘on both the inside and outside
of the base. The test swlich positions are
ldentified by 1letters marked on the top and
bottom surface of the moulded blocks, These
letters can be seen when the chassis 1s remov-
ed from the case.

The potential and control clrcults thru the
relay are digconnected from the external cir-
cult by opening the assoclated test switches.
Opening the current test switeh short-circults
the current transformer secondary and dis-
connects cne slde of the relay coil but leaves
the other sider of +the coll connected %to the
external circuits thru the curfént test Jack-
Jaws. This circult can be lsolated by insert-
ing the ocurrént test plug (wilthout external
connectlons}, by inserting the ten circult
test plug, or by inserting a plece of Insulat-
ing materlal approximately 1/32" thick into
the current test Jack Jaws. Both swiltches of
the eurrent test swltch palr mist be cpen when
uglng the current test plug or insulating
material dn thils manner to shorﬁ-circuit the
current transformer secondary.

A cover operated switech can be- supplied with
1ts contacts_ wired In serles with the +trip
" eireult. This=switch, openg the telp clreults
when. the coVer is removed.; This' Bwitch can be
added to the: existing'type FT cases at
time-.

any’
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Theﬁrelaysﬁﬁcan.be*tested.in.senvice,*in.the

R 4 T

& % zdaser%ﬁutv iz t;he extern&%cﬂreuitﬁ'isolated;
g

or oub of' the case as follows:

Testing In Sefvice ~

The ammeter test plug can be inserted in the
current’ test. Jaws after opening the knife-
blade swltch. to check the current thru the
relay. This plug conslsts of two conducting
strips separated vy an insulating strip. The
ammeter ls connected tto these strips by term-
inal screws and the leads are carried out thru
holes 1n the back of the insulated handle,

Voltages between the potential eircults can
be measured conveniently by eclamping #2 clip
leads on the projecting c¢lip lead Iug on the
contact Jaw.

Testing In Case

With =all blades in the full open position,
the ten circult test plug can be Inserted in
the contact Jaws. This connects the relay
elements to a set of binding posts and com=-
pletely isclates the relay ecircults from the
external connections by means of an insulating
barrier on the plug. The external test cir-
cults are coﬁﬁectgg.to these blnding posts.
The plug 1s dInserted In the bottom test Jaws
with the binding posts up and in the top test
swlteh Jaws wlth the binding pos?s down.

The external test ecircults may be made to
the relay elements by #2 test clip leads in-
stead of the test plug. When connecting an
external test eclrcult to the current elements
using elip leads,, care should be taken to see
that the current test Jack jaws are open s0
that the relay is completely lzolated from the
external clrcuits. Suggested means for lsol-
ating this ¢ircult. are outlined above under
"Eleetrieal Cilreuits".

Tésting Cut of Case

With the-chassia removed from-the base, re-
lay elements: may* be tested by using the ten
eircult test plug*or by #2 teat e¢lip leads as
described above,. The. factory calibratlon is
made wlth the chassis in the case and.removing
the chassig from.the“case will.change the cal-
ibrat¥on values by & small pencentagg. It ig
recommendedfthak the, reIay”befEHecke&‘in posl-=~+
tfon: as,;az“*finai»check_ on theealibrdeiow: ~-»
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Current Setting

- g

The connector acrew on the terminal plate
abcve the time dial makes connections to vari-
"ous turns on the operating coil.’ By placing -
this screw in &he various holes, the relay
willl just ¢lose contacts at the corresponding
eurrent 1I-O—50--60-'7'.0,-*8--10'-12
amperes, or as marked on the terminal plate.

CAUTION . |

Be sure that the connector screw is turned

*

Fig. 7—Internal Schematic of the Circuit Op

ening Releay
in the Stemdard Case.

INSTALLATION

The relays should %e mounted on switchboard
panels or their equivalent in a location free
. from dirt, moisture, exeessive wvibration and
heat, Mount the relay vertically by means of
the two mounting studs for the standard cases
and the type FT projection ecase orp by means
of the four mounting holes on the flange for
the 'seml-flush type FT 'case. Elther of the
studs or Lhe mounting screws may be wutilized
for grounding the relay. The electrical con-
nectlons may be made direet +to the terminals
by means of screws for steel Panel mounting or
Lo 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.

SETTINGS

There are two settings - namely the cunrent
value at whieh the relay closes its ccntacts
and. the time required to close them. When the
relay 1s ~ to be used %o protect equipment

;ag‘ainst overload, the s2ttings must be deter—
mined by the nature of the load, the magnitude

*of'-the peaks and the frequency of their: oceur—
= e
encef,

-

<

For sectlonalizing transmission systems; the
current and time setting,- must be deter’mineri by
«; caIcula;tfon,‘ due- considera.tion being gfveﬁ‘ to.
- ;the time required_ for eirc
\.,_t:hat: proper* selective a,ction .can be obt:a:,ixr—
A edfthmu&%cut the:c system‘ —é%?%l” _ r;‘i,,g

.‘n.'

ey g

*

ult brea.kers to open

up tight so &% to make a good contact, for the
operating current passes thHrough it. Since
the overload element iz connected directly in
the current transformer eireuits, +the latter
should be short-clrecuited before changing the
connector serew. This ean be done convenient-
1y by inserting the extra cormector screw in
the new %ap and removing the old serew from
1ts original setting.

Time Diel Setting

The time dizl 1imits the motion of the dise
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.
All relays should be inspected Deriodically-
and the time of operatlon should be checked:.
at least once every six months or at such
other time intervals as may be dictated by ex—
perience to be suitable to the particular ap-
rlication. Phantom 3loads ghould.not be used
in testing induction-type relays because of’,
the resulting dilstorted current wave
which produces an error in timing.

Form;

A1l contaets should he periodically cleaned,
with a fine file. S5#1002110 file is recom—«»:
‘mended for-this purpose, The use of abrasiveg.*ér .

) materilal for cleaning contacts 1s not recom.—- )
mended, becauae of the danger of embedd:!ng:.
small particles in the: face of the soft sil‘.ver-*

anc'E thus impairing; the contact

-7 3
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&
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Fig. 13—Diagram Of Test Connections For The Circuit
Closing Type CO Relay

after recelpt by the customer. If the adjust-
ments have been changed, the relay taken apart
for repairs, or 1f it i1s desired to change the
operating characteristic, such as from inverse
to. very inverse, the instructions below should
be followed.

For relays that are used with cireuit break-
ers that are not instantaneously reclosed, ad-
Just the stationary contact by means of 1ts
adjustlng screw such that the contact spring
lgr Just free of the froat spring stop. By
of +the time dial, move the moving con=
until they deflect the statlonary con-
Gacts approximately 1/64 inch. Set the index

means
tacts

. pointer: such that 1t polnts to the "0" mark on

the time diazl. Adjust the stationary contact
by means of its adjusting serew until the mov-
Ing and statlonary contacts just touch. This
adjustment 1s to set "O" on the time dlal and
Provide follow for the contacts.

For relays that are used with ciréuit break-
ers that are instantaneously reclosed, adjust
the statlonary contact for quiek opening.
This iz done by screwlpng in the contget ad-
Juating- screw untll the stationary' contact
rests s0lidly against the- contact back'stop

By means of +the tifie dial, move the moving
contacts until, they Just touch ther staticnary
. e0ntact. Set' the index pointer such that it

pointa to the "0" mark on the time dlal..
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Fig. 14-Diagram Of Test Connections For The Circuit
Opening Type CO Relay

tap value adjuster are most conveniently méde
wlth the damping magnet removed. The reason
for this 1s both adjustmsnts require the bal-
ance of two torqués which can best be recog-
nized with no damping magnet to retard the
motion of the disc.

With the time dlal still set on "0O", wind up
the spiral spring by means of the spring ad-
Juster until approximately 6-3/4% convolutions
show. This 1s an initial rough adjustment.
From thls prelimlnary aettiﬂg, and using minl-
mum tap setting, adjust the spriné tenslon so
that the electrical torgue balances the spring
torque at a fixed value of current - at #0-1/2
and #1/2 time dlal settings. The best way to
do this 1s to first measure the acbual current
required to balance the spring torque at the
#1/2 and #10-1/2 time dial settings. If less
current is required to balaneer "the spring
torque at the #10-1/2 position than at the
#1/2 position, 1t is an indicatlon that the
spring needs to be wound up mone; and vlce-
All spring: convolutions. must be free.

This setting of the spring will not. necessari-
4uy'be at tap value.of current. , By,wind;ng;up
o unwinding  ther spring as required, the cur-
rent required to move the disd at the extreme
limits of its travel (and coniequently through
the entire range of travel) may be made con-
~qt§pt within very close tolerances.
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Fig. 15—External Connections of the Cirenit Closine 'Type
CO Relay for Overcurrent Protection on a: Single
Phase System..
suhstantlally conatant value of current, then
adJust this constant current value up or down
as required to match the tap value current by
means of the tap value adjuster located on the
right hand leg, front view, of the electromag-
net. Moving the slider toward the top de-
ereases minimum trip current and moving the
slider toward the bottom iIncreases minimum

trip current. The slider must be c¢lamped
tight when checking this adjustment.
Time Curve Calibration

After checking the adjustments as outlined

ahove replace the permanent magnet and adjust

1t to calibrate the relay-at 2 +tlmes tap
valué current. Thls adfustment 1s made by
means. of the damplng magnet keeper secrew.

'adJust the keeper- screw posltilen such that
the relay willl operate in the times as defined

‘by the curve of F:Lg' 9 for inverse or very

Inverse depending: upon the ealibration de-—
“sired.
the damping magnet may be
adjusted for- 27 seconds from the #IT time
dlal setbing. If the very inverse calibra-
tion is desired,the adjustment may be made for
18.3 seconds from the #l1 time dial setting..
Pime values. somewhat greater than those: shown
“for- the .’an&}r:sre*k caIibraifi’on and: somewl'raﬁ less‘

~“£Hat those shown for-the very' inverse calj.-

bration may be cbbalned 1f partilecular- prob-
Téms require: -them.. LA -
; T o LA . 'i%il’.‘ . )

For example, 1f the Inverse cellbra--
“tfon-1s desired,

*.

-the:»EI‘lIEl Pon e Tr o= Ac:buavaminlnn@o-t :IZ cu::;e;i@“-?gﬁg’-&.

Fig. 16 —External Connections of the Circuit Closing Type
CO Relay for Overcurrent Proteclion on a Two-
Phase System.

sition such that the relay wlll operate in
the timz as defined by ths current vs time
curves of figure 10 or 1l for dinverse or very

Inverse calibration depending upon the char-
acteristic desired for which the 2 times
value adjustment of +tlme was made.
ample, 4f the inverse callbratlon is desired,
the relay may be callbrated for 2.18 seconds
from the #I1 time dilal position at 20 times
minimum $xrip current by screwing the right
hand plug a2ll the way in and adjusting the
left hand plug for 2.18 seconds. If the very
inverse calibratlon 1s desired, screw the
left hand plug all the way in and adjust the
right hand plug for 1.28 seconds from the #11
time dial position at 20 times minimum trip
current.

tap
For ex-

Curve shapes that are different from the in-
verse or very lnverse may be obtalned by ad-
Justable magnetic plugs. An example of this
adjustment has been referred to under "Char—
acteristics™, and whereln one range of posail-
bilities is shown by Fig. 8.

Minimum Trip Current

The minimum trip current for a calibrated
relay may be checked to an accuracy‘ of' _5% by
the use of the: followi.ng; formula.
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Fig. 17—External Connections of the Circuit Closing Type Fig. 18—External Connections of the Cireit Closing Type
CO Relay for Phase and Ground Overcurrent Pro- CO Relay for Phase Overcurrent Protection on an
tection on « Three-Phase System, Ungrounded Three-Phase System.
I, = Current at a multiple of 2 times the Back off the core screw one more turn and lock
minimum tap setting. in place.. Adjust the +two nuts at the bottem
ts = Operating time at the #lL time dial of the switch so that there is 3/32  inch
setting with Is applied. clearance between the moving contact ring and
tp = Heset time of the relay to the #11 time the stationary contacts in the open position.
dlal pesition. The guide rod may be used as a scale ag it has
52 threads per inch, therefore, 5 turns of the
To ald in determining the minimum trip cur- nuts will equal approximatély 3/32 inch.
rent Fig. 12 has been provided in which a plot
has been made of the minimum trip eurrent in Combination Test -~ Close the main relay con-
percent of tap value current versus values of tacts and pass 2.25 amps d.c, through the trip
tr/tq. cireult. The contactor switch must pick-up.
Adjust the operation indicator by moving the
Example: 12 = 8 amperes flag holder such that the indicator operates
{72 = 27 seconds
t, = 81 seconds
tr/tq =3 1
. - 2
. I = 100% TAP VALUE CURRENT, Fig. — :
12. A—
1 €0 (31 LX) co{it
o 2 l 2 [z5 2
) 09 ol L ’ LM
TRIP CIRCUIT 4 10 9 -1'9 -] 0 L, k] __H’s
3 | M2 l‘?’l i ull [l=™ ST
For Relays with Universal Trip REAR v
This combination wuses a 2.0 amp. contactor - ﬂ-,l-o
switeh: and a, 0.2 amp. operation indicator con-—
nected iIn parallel. Adjusté +the contactor .. |. U [ VA { R Py —
! = BEAR ViEW BOTTOM TERMINAL NO\, AND TEST
swlteh and indicator as cutlined helow: 123 SWITCHES FOR TVPE ET GASE,
X 17-D-3549
Contactor Switeh - Turn the relay up side . _ j . ..
down. Serew up the core screw untll the con= F:g_:.lﬁ-—Exten'm]. Connections of the Cmcuﬂ': Ope.nm & Type:
i - CO Relay for Phase: Overcurrent Protection: and. of
tact ring starts rotating. Now back off the the Circuit Closing: Type: CO Relay for Ground. Pro-
core unt¥l the® contact ring stops  rotating. tection: ore o Three-Phase: Systen:. ) . Pt
P . ' . . ’ oo
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with the applilcation of the 2.25 amps. Pass
30 amps d.c., through .the trip circult. - The
fndicator and contdstor ' switch muSt not stick
in the opeyatg@h‘positign'when the current is

i W m a

interrupted.

For Relays. with Series Trilp

-

This comblnation hses 2 2.0 amp. conkactor
switech and eilther a 1.0 amp or a 0.2 amp oper-—
ation indicator comnected in series. Adjust
the conbactor awiteh and operation indicator
as outlined below:

Centactor Switch Adjust the same as above for
Contactor Switch.

Operation Indicator Close the maln relay con-
tacts and pass 95% of rated indicator current
d.c. through the trip cireult. Adjust the
operation iIndicator bytmoving the flag holder

such that the indicator cperates with the ap-
plication of the 95% current.

Combination Test Pass 30 times indicator rat-
ing ., through +the trip circult. The contactor
switch and indicator must operate with the
application of the and the contactor
switech and indicater must not stick in the
operated posltion when the current is inter-
rupted.

current

De-ilon Contactor Switch
{Cireuit - Opening Relays)

T

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

ing at the bhottom of the plunger to touch the
Micarta angle. The contact will be separated
from the M}carta 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
so, abrong. that the minimum pick-up value can-
no? e obtained. The spring tens;on.shou}d.be

gboulf I5 grams. —e -
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Hold the relay gontacts closed and with an

. auxiliary '}elay coll connected aecross termin-

als to simulate the elvcult breaker trip coll,
note +that the contactor
less than Y4 zmperes.

L
-

swlteh plcks up on

Operation Indicator (Circult Opening Relays)

Adjust the 1ndicator similar to that de-
scrlbed for the clrcult closing relay except
to operate at 2 amperes a.c.

Instantanecus Trip Attachment

The position of the Micarta disc at the
bottom of the element with reference to the
calibrated gulde 1ndlcates the minimum over-
current required to operate the element. This
disce should be lowered or ralsed to the praper
position by loosening the locknut which locks
fhe Milecarta dlsc and rotating the Micarta
dise. The nominal ratio of adjustments is 1
%o L, for example 10 %o 30 amperes, and 1t has
an accuracy within the limlits of approximately

10%.

The drop~ocut value 3is varled by raisinz or
lowering the scerew atbt the top of the
switeh, and after the final adjustment is
made, the core screw should bhe securely loclked
in place with the lock nut. It should be ad-
Justed for about 2/3 of the minimum pickup.

RENEWAL PARTS

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

ordering parts, always give the complete name-
plate data.

ENERGY REQUIREMENTS

core

interchangeable

The 60 .cycle burdens and thermal capacities

of” the wvarious circults of the relay are as
followss
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AR . . s e
XPE; CO‘ REEAY; ) &4  LL 412280.7B. .
TR
" g Volt AmEereshA -
" Contlnuous Cne Second Power At At 3 Times’ At 10 Times At 20 Times .
. + Ampere z . Rating Rating* Factoiﬁ Tap: Véiue Tap Value Tap Value- Tap talue
- . s Renge, * Tap {Amperes) {Amperes) Angleg Current Current Current Current
: \ (0.5 2 56 T2 2.38 21 132 350
- 0.6 2.2.° 56 7L 2.38 a1 134 365
0.8 2.5 56 69 2,40 21.1 142 4co )
0.5/2.54 i.0 2.8 56 &7 2.42 21.2 150 4o
s 1.5 3.4 v Bf 62 2.51 22 176 530
- 2.0 k.0 56 57 2.65 23.5 200 675
\ 2.5 1.5 56 53 2.7% 24.8 228 800
(2 8 230 70 2.38 21 136 360
. 2.5 8.8 230 66 2.40 21.1 142 395
3 9.7 230 ) 2.42 21.5 149 430
2/6 < 3.5 10.4 230 62 2.48 ag 157 470
4 11.2 230 60 2.53 22.7 164 500
. 5 12.5 230 58 2.64 2h 180 580
) Ls 13.7 230 56 2.75 25.2 18 660
(y 16 160 68 2.38 21.3 116 oo
5 18.8 460 63 2.46 21.8 158 480
6 19.3 460 60 2.54 22.6 172 550
/12 T 20.8 Leo 57 2.62 23.6 190 620
8 22.5 460 sS4 2.73 24,8 207 Jo0
10 25 60 18 3.00 27.8 248 850
12 28 160 45 3.46 31.% 292 1020

*Thermal capaclties for short times other than one second may be caleulated on the basis of time being
inveraely propertlonal to the square of the current.

@ Degrees current lags voltage at. tap value currens.

A veltages taken with Rectox Type Voltmeter.
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